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SRS Mission Statement
the purpose of the scoliosis research society is to 
foster the optimal care of all patients with spinal 
deformities .

Future SRS Edcucational Events
Annual Meeting & Course
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International Meeting on Advanced Spine 
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tressa goulding, CAe, CMP, executive Director
Kathryn Agard, Administrative Assistant
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Megan Kelley, Meetings Director - iMAst
Courtney Kissinger, Project Manager
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President’s Message

Dear Fellows, guests, and Friends of the scoliosis research society
it is with great pleasure that i welcome you to san Antonio and the 44th Annual Meeting of the scoliosis research 
society . it seems like it was only yesterday that we had our last meeting in salt lake City .
We have all experienced the turbulence of the past year, notwithstanding the economic woes and the effect it has 
had on everyone and every organization . the challenges also presented opportunities and the need for change 
in strategy . Your board of directors, council and committee chairs and the staff worked diligently to uphold the srs 
mission, goals and objectives . Foremost among the goals is to continue to deliver high quality educational programs for 
our members worldwide .
on the heels of the 2008 annual meeting, we partnered with our members in india to hold an outstanding regional 
course in new Delhi . the Argentina meeting followed in late september and was very successful . our spring 2009 
regional course in Brazil, led by larry lenke, MD, was equally successful and as educational as the others . our society 
was invited to participate in the first inaugural international meeting of the Chinese scoliosis research society in Beijing 
in May .
 our biggest challenge was bringing iMAst in-house, to be planned and managed by srs staff . todd Albert, MD, as 
iMAst Chair and Megan Kelly, iMAst Meeting Manager, both rose to the occasion and organized one of the best iMAst 
meetings, held at the historic hofburg Center in Vienna . the meeting was attended by 856 participants from all walks of 
life . new this year at iMAst was the introduction of the hoDs (hand on Demonstrations) which was well received by our 
industry partners . When all the numbers are in, we are hopeful to have a positive financial outcome . thanks to all who 
participated in this year’s iMAst program .
Continuing the changes we instituted last year, two esteemed members and past presidents of srs were nominated to 
receive this year’s lifetime achievement award— David B . levine, MD, and Marc A . Asher, MD . Marc also happened to 
be last year’s harrington guest lecturer .
this year’s harrington guest lecturer will be John P . Kostuik, MD, FrsC (C), who served as srs president in 1987 . Dr . Kostuik 
is a household name among us and has had a long, celebrated career in spine deformity surgery especially in adult 
patients .
the 2009 howard steel lecturer will be David oshinsky, PhD, whose topic is Polio: A look Back at America’s Most 
successful Public health Crusade .
As we have done in past years, and with the leadership of Allen Carl, MD, the education committee has organized 
a Wednesday pre-meeting course on the complications of pediatric and adult spine deformity surgery . there will be 
a morning session running concurrently, designed primarily for our neurosurgical associates, titled, Critical Concepts 
in Adult Deformity surgery, to be co-chaired by steve glassman, MD, and Chris shaffrey, MD . Various outstanding 
lunchtime symposiums have been organized for our fellows .
under the leadership of Peter newton, MD, the program committee has reviewed over 1,000 abstracts and selected 
the top papers for the scientific program podium presentations . My personal thanks go to our local host, Mrs . and Dr . 
earl stanley, MD and his local associates for organizing the meeting events and activities in this multicultural city of san 
Antonio .
Despite the economic hardship of the past year, we hope to come out of this year’s annual meeting with a favorable 
financial posture . Many thanks to our Corporate Partners, especially the Double Diamond and Diamond level donors, 
for their support of srs programs and activities . We do appreciate the support of all other industry donors for helping to 
bring us this far .
last, on behalf of the Board of Directors i would like to express our thanks and appreciation to tressa goulding and 
the srs staff at eDi, headed by Kay Whalen, for staying on course and working hard to keep the society afloat in these 
difficult times .
it has been a great honor and privilege to have had the opportunity to serve as your president this year, and i 
appreciate the support and encouragement i have received from each and every one of you .
together, let’s continue to lift high the srs banner and enjoy this outstanding meeting and wonderful city .

oheneba Boachie-Adjei MD
President, scoliosis research society
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CME and Disclaimer Information

Meeting Description
the scoliosis research society Annual Meeting & 
Course is a forum for the realization of the society’s 
mission and goals, the improvement of patient care 
for those with spinal deformities . Presentations at 
the Annual Meeting & Course are given by leading 
experts in the field and have value for health care 
professionals who treat spinal deformities at all levels 
and in all ages . over 100 papers will be presented 
on an array of topics, including adolescent 
idiopathic scoliosis, growing spine, kyphosis, adult 
deformity, trauma, neuromuscular scoliosis and 
tumors .

Learning Objectives
At the conclusion of the srs Annual Meeting & 
Course, participants should be able to:
1 . recognize the potential for complications 

related to particular surgical techniques that 
allow them to take steps to avoid or minimize 
them .

2 . Analyze emerging options for treatment 
of different spinal deformities and related 
conditions .

3 . Assess the role of nonoperative management of 
spinal deformity in children and adults .

4 . Accurately describe classifications for Ais and 
adult scoliosis, and how they guide treatment .

5 . Analyze treatment options and potential 
complications for spinal tumors .

6 . Discuss current basic research on the etiology of 
scoliosis .

7 . Discuss treatment and results of treatments for 
degenerative scoliosis .

8 . understand outcomes assessment methods for 
spinal deformity .

Target Audience
Presentations at the srs Annual Meeting & Course 
will have value for physicians and allied health 
personnel who treat spinal deformities at all levels 
and in all ages of patients . Medical students, 
residents, fellows and researchers with an interest in 
spinal deformities will also benefit from the materials 
presented .

Physician Accreditation
American Academy of orthopaedic surgeons 
is accredited by the Accreditation Council for 
Continuing Medical education (ACCMe) to sponsor 
continuing medical education for physicians .

Continuing Medical Education Credit 
Designation
this activity has been planned and implemented in 
accordance with the essential Areas and policies of 
the Accreditation Council for Continuing Medical 
education through the joint sponsorship of the 
American Academy of orthopaedic surgeons and 
scoliosis research society . the American Academy 
of orthopaedic surgeons is accredited by the 
ACCMe to provide continuing medical education 
for physicians . the American Academy of 
orthopaedic surgeons designates this educational 
activity for a maximum of 22 .5 AMA PRA Category 1 
Credits™ (7 .5 credits for the Pre-Meeting Course and 
15 for the Annual Meeting) . Physicians should only 
claim credit commensurate with the extent of their 
participation in the activity .

CME Certificates
in order to obtain your CMe certificate, you must 
return your completed Annual Meeting evaluation 
form to the evaluation drop box, registration Desk or 
mail directly to scoliosis research society at 555 east 
Wells street, suite 1100, Milwaukee, Wi 53202 . AAos 
will send out CMe certificates .
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Disclaimer
the material presented at the srs Annual Meeting 
& Course has been made available by the scoliosis 
research society for educational purposes only . this 
material is not intended to represent the only, nor 
necessarily best, method or procedure appropriate 
for the medical situations discussed, but rather is 
intended to present an approach, view, statement 
or opinion of the presenter which may be helpful to 
others who face similar situations .
srs disclaims any and all liability for injury or other 
damages resulting to any individuals attending a 
session for all claims which may arise out of the use 
of the techniques demonstrated there in by such 
individuals, whether these claims shall be asserted 
by a physician or other party .

FDA Statement
All drugs and medical devices used in the united 
states are administered in accordance with Food 
and Drug Administration (FDA) regulations . these 
regulations vary depending on the risks associated 
with the drug or medical device, the similarity of the 
drug or medical device to products already on the 
market, and the quality and scope of clinical data 
available .
some drugs and medical devices demonstrated in 
scoliosis research society meetings or described in 
scoliosis research society print publications have 
FDA clearance for use for specific purposes or for 
use only in restricted research settings . the FDA has 
stated that it is the responsibility of the physician to 
determine the FDA status of each drug or device he 
or she wishes to use in clinical practice, and to use 
the products with appropriate patient consent and 
in compliance with applicable law .

Disclosure
it is the policy of American Academy of 
orthopaedic surgeons (AAos) and scoliosis 
research society to ensure balance, 
independence, objectivity, and scientific rigor in all 
its educational activities . All faculty participating 
in our programs are expected to disclose any 
relationships they may have with commercial 
companies whose products or services may be 
mentioned so that participants may evaluate 
the objectivity of the presentations . in addition, 
any discussion of off-label, experimental, or 
investigational use of drugs or devices will be 
disclosed by each of the faculty members . the 
options to disclose are as follows:
a .  grants/research support
b . Consultant
c . stock/shareholder
d . speakers’ Bureau
e . other Financial support
f . over $10,000

the scoliosis research society does not view 
the existence of these disclosed interests or 
commitments as necessarily implying bias or 
decreasing the value of the author’s participation in 
the Annual Meeting & Course .

CME and Disclaimer Information



General Meeting
Information
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Abstract Volume
All abstracts accepted for presentation at the 
44th Annual Meeting have been published in the 
Final Program (pages 53-206) . each attendee will 
receive one copy of the program along with their 
registration materials . Abstracts have also been 
posted online at www .srs .org .

Accompanying Persons Hospitality Room 
spouses, partners, and friends of srs Annual Meeting 
attendees are welcome to meet and plan their days 
over a continental breakfast . the hospitality room 
is open thursday, september 24 through saturday, 
september 26 from 6:00 – 9:30 am . Accompanying 
persons must be registered with srs to access the 
hospitality room .

Admission to Sessions
official name badges will be required for admission 
to all srs sessions . All Annual Meeting attendees 
receive a name badge with their registration 
materials . name badges should be worn at all times 
inside the Marriott rivercenter hotel, as badges will 
be used to control access to sessions and activities . 
Attendees are cautioned against wearing their 
name badges while away from the hotel as badges 
draw unwanted attention to your status as visitors to 
the city .

Admission by Tickets
instructional Course lectures require tickets for 
admission . tickets for these sessions are not included 
in the meeting’s regular registration fees, but are 
available for an additional $25 - $75 . tickets will 
be collected at the door by ushers . there may still 
be a limited number of tickets available at the 
registration Desk .
in addition, tickets will be required for admission 
to the Farewell reception . the Farewell reception 
will take place at the rio Cibolo ranch and is an 
additional $50 fee . if you pre-registered, tickets may 
be found in your registration packets . there may 
still be a limited number of tickets available at the 
registration Desk .
tickets are required for optional tours and activities, 
and the cost of tour tickets is in addition to the 
delegate or accompanying Person registration 
fee . if you pre-registered for a tour, tickets may be 
found in your registration packet . there may be a 
limited number of tickets for tours available at the 
registration Desk, in the event a delegate or guest 
has chosen not to attend a tour . 

Area Attractions
For information about san Antonio, and the 
riverwalk Area please visit the hotel concierge desk .

Attire
Business casual (polo or dress shirts, sport coats) are 
appropriate for meeting sessions . Casual attire is fine 
for the Welcome and Farewell receptions (please 
no shorts) . 

Automated Teller Machine 
An Automated teller Machine (AtM) is available on 
the lower level of the Marriott rivercenter hotel . this 
is a ChAse Bank AtM and will charge a transaction 
fee to non-Chase card holders . 

Business Center
the Marriott rivercenter hotel offers business services 
at the uPs store . it is open 7 days a week, at various 
times . services include printing, copying, faxing, 
shipping, etc . For information, call 210-554-6208 .

Cell Phone Protocol
Please ensure that cell phone ringers, pagers and 
electronic devices are silenced or turned off during 
all sessions .

Concierge Service
the Marriott rivercenter hotel concierge is available 
7 days a week in the hotel lobby .

Emergency & First Aid
the Marriott rivercenter hotel is fully prepared to 
handle emergency requests and first aid . Pick up 
any house phone for immediate assistance and 
contact an srs staff person for support . remember 
to note all emergency exits within the hotel .

Electronic Posters
electronic Posters may be viewed on monitors 
located on the third floor, salons A-e of the Marriott 
rivercenter hotel . to access the e-posters from your 
laptop, log on to www .integratedevents .com/srs/ 
using the following information:
user name: srs2009
Passcode: texas

Evaluations
Please take time to complete the evaluation form 
provided for each session you attend . Your input 
and comments are essential in planning future 
Annual Meetings . When completed, evaluations 
may be returned to the evaluation drop box 
located near the Ballroom or to the srs registration 
Desk .

General Meeting Information
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General Meeting Information

Guest Attendance
Adults and children over the age of 10 may register 
as guests to attend the social events; Welcome and 
Farewell reception . tickets for these events must 
be requested at the time of registration . For those 
guests who have pre-registered and requested 
social event tickets, these tickets can be found in 
the delegate’s registration packet . guests may 
register and request social event tickets at the 
registration Desk . registered guests are also able to 
participate in optional tours, at an additional fee, 
although pre-registration for tours is required . there 
may be a limited number of tour tickets available 
at the registration Desk, in the event a delegate or 
guest has chosen not to attend a tour . 

Hotel Information
the Marriott rivercenter hotel is the headquarters 
hotel for the 44th Annual Meeting & Course:
101 Bowie street
san Antonio, texas 78205
toll-free: 1-800-648-4462
Phone: 1-210-223-1000
Fax: 1-210-223-6239
www .marriott .com/satrc

Internet Kiosks
location: third Floor
Attendees can use the internet and check their 
e-mail at the internet Kiosks . 
tuesday, september 22 2:00 – 6:00 pm
Wednesday, september 23 6:30 am – 5:00 pm
thursday, september 24 6:30 am – 4:00 pm
Friday, september 25 6:30 am – 5:15 pm
saturday, september 26 6:30 am – 1:00 pm

Language
english will be the official language of the srs 
Annual Meeting & Course .

Lost & Found
Please feel free to stop by the srs registration Desk 
if you have lost or found an item during the course 
of the Annual Meeting . You may also wish to check 
with hotel security regarding lost items .

Members Business Meetings
location: third Floor, salons i-J
All srs members are invited to the Members Business 
Meetings on thursday, september 24 through 
saturday, september 26 from 6:30 – 7:40 am in 
salons i-J . Committee Chairs will share their reports, 
as well as reports from the srs traveling Fellows 
and edgar Dawson scholarship recipients . A hot 
breakfast buffet will be served .

Message Board
A self-service message board (non-electronic) will 
be available in the registration Area for attendees 
to post notes or leave messages for other attendees . 
Please remember to check for any messages that 
may be left for you . this message board is provided 
by a grant from Medtronic .

Non-Members Continental Breakfast 
location: salon e Foyer
All non-members are invited to meet with their 
colleagues and network over coffee and a 
continental breakfast on thursday, september 24 
through saturday, september 26 from 6:30 – 7:40 am 
in the Foyer outside of Ballroom salon e .

Photography Policy
srs will be taking photographs throughout the 
Annual Meeting & Course . srs will use these photos 
in publications and to produce related literature 
and products for public release . individuals 
photographed will not receive compensation for 
the use and release of these photos and will be 
deemed to have consented to the use and release 
of photos in which they appear . if you are opposed 
to being photographed, please immediately notify 
the photographer or an srs staff member if your 
picture is taken . thank you for your cooperation .
Cameras are not permitted in any Annual Meeting 
& Course educational session or in the poster area .
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Poster Hall Location & Hours
location: Foyer outside salons A-C
Wednesday, september 23 - 6:30 am – 5:00 pm
thursday, september 24 - 6:30 am – 4:00 pm
Friday, september 25 - 6:30 am – 5:15 pm
saturday, september 26 - 6:30 am – 12:30 pm

Registration Desk Location & Hours
location: third Floor, registration Foyer
hours:
tuesday, september 22 2:00 – 6:00 pm
Wednesday, september 23 6:30 am – 5:00 pm
thursday, september 24 6:30 am – 4:00 pm
Friday, september 25 6:30 am – 5:15 pm
saturday, september 26 6:30 am – 1:00 pm

Smoking Policy
smoking is not permitted during any meeting activity 
or event . 

Speaker Presentation Upload
location: third Floor, salon e
All speakers must deliver their presentations to the 
Audio Visual technicians in the back of the Ballroom, 
salon e, preferably the day before their sessions or at 
least four hours prior to the presentation time .
Wednesday, september 23 6:30 am – 5:00 pm
thursday, september 24 6:30 am – 4:00 pm
Friday, september 25 6:30 am – 5:15 pm
saturday, september 26 6:30 am – 1:00 pm

Special Needs
if you have any health issues for which you may 
require special accommodations or assistance, 
please notify the srs staff at the registration Desk . 
We will make every effort to accommodate any 
special needs . 

Tour Information
Delegates and accompanying persons, including 
adults and children ages 10 and up, are able 
to attend optional tours . tickets are required 
to participate in the tours and must have been 
requested at the time of pre-registration . Any 
tour tickets purchased will be included with the 
delegate’s registration packet . Additional tour 
tickets may be available at the registration 
Desktours will take place rain or shine . For more 
information on social events, including a complete 
schedule, please see page 21 .

General Meeting Information
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Venue Floor Plan
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Marriott RivercenterH

City Map
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Monday, September 21, 2009
7:00 am – 5:00 pm Board of Directors Meeting Conference rooms 17-18
12:00 – 1:00 pm Board of Directors lunch Conference room 16

Tuesday, September 22, 2009
7:00 am – 5:00 pm srs Committee Meetings Conference rooms 5, 6, 7, 10, 11
2:00 – 6:00 pm Poster set-up by Authors salons A-C Foyers
2:00 – 6:00 pm registration open registration Desk 1 & Foyer
6:30 – 10:00 pm srs leadership Dinner (by invitation only)

southwest school of Art & Craft
Depart via river Barge

Meet in Marriott rivercenter lobby

Wednesday, September 23, 2009
6:30 am – 5:00 pm registration open registration Desk 1 & Foyer
6:30 am – 5:00 pm internet Café, Poster & e-Poster exhibits salons A-e Foyers
7:55 am – 12:00 pm Pre-Meeting Course: Critical Concepts in Adult Deformity 

surgery
salons A-F

7:55 am – 5:05 pm Pre-Meeting Course: Complications in spinal Deformity 
surgery

salon i

12:20 – 1:00 pm lunchtime symposium: growing spine salons A-F
12:20 – 1:00 pm lunchtime symposium: non-operative Management salon i
6:30 – 7:30 pm opening Ceremonies salons A-F
7:30 – 9:00 pm Welcome reception

supported by Medtronic
salons D-e Foyer

Thursday, September 24, 2009
6:30 am – 4:00 pm registration open registration Desk 1 & Foyer
6:30 am – 5:00 pm internet Café, Poster & e-Poster exhibits salons A-e Foyers
6:30 – 7:40 am Members Business Meeting & Breakfast salons i-J
6:30 – 7:40 am non-Members Continental Breakfast salons D-e Foyers
6:30 – 9:00 am guest hospitality suite open Conference room 12
8:00 am – 12:18 pm scientific Program salons A-F
12:30 – 5:30 pm edgar Dawson Memorial golf tournament Meet in lobby at 12:20 pm
1:00 – 4:00 pm instructional Course lecture: Coding salons A-F
1:00 – 4:00 pm instructional Course lecture: Worldwide Conferences salon i-J
1:00 – 4:30 pm Activity: Biking the Mission trail Meet in lobby at 12:50 pm
1:00 – 5:00 pm tour: highlights of san Antonio Meet in lobby at 12:50 pm

Meeting Outline
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Friday, September 25, 2009
6:30 am – 5:15 pm registration open registration Desk 1 & Foyer
6:30 am – 5:15 pm internet Café, Poster & e-Poster exhibits salons A-e Foyers
6:30 – 7:40 am Members Business Meeting & Breakfast salons i-J
6:30 – 7:40 am non-Members Continental Breakfast salons D-e Foyers
6:30 – 9:00 am guest hospitality suite open Conference room 12
8:00 am – 5:00 pm scientific Program salons A-F
12:07 – 1:07 pm lunch Break
12:10 – 1:00 pm lunchtime symposium: Worldwide Conference/global 

outreach
salons i-J

12:10 – 1:00 pm lunchtime symposium: evidence Based outcomes salons A-F
1:00 – 5:00 pm tour: Cruisin’ & explorin’ san Antonio Meet in lobby at 12:50 pm
1:00 – 5:00 pm tour: spanish Mission trail Meet in lobby at 12:50 pm
7:00 – 10:00 pm Farewell reception

Supported by K2M
rio Cibolo ranch

Depart at 6:30 pm from lobby

Saturday, September 26, 2009
6:30 am – 1:00 pm registration open registration Desk 1 & Foyer
6:30 am – 1:00 pm internet Café, Poster & e-Poster exhibits salons A-e Foyers
6:30 – 7:40 am Members Business Meeting & Breakfast salons i-J
6:30 – 7:40 am non-Members Continental Breakfast salons D-e Foyers
6:30 – 9:00 am guest hospitality suite open Conference room 12
8:00 am – 12:33 pm scientific Program salons A-F
12:33 pm Meeting Adjourns
1:00 pm – 3:30 pm Board of Directors Meeting Conference rooms 17-18

Meeting Outline
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Guest Lecturers

Harrington Lecturer
John P. Kostuik, MD
Pelvic Fixation, an Unsolved 
Problem
Born in 1937 in northern Canada, 
John P . Kostuik graduated medical 
school in 1961, Queen’s university 
Kingston ontario, Canada . 
residency at university of toronto 

1961-1967 . Certified in orthopaedics in1967 . Faculty 
university of toronto 1968-1991 . Professor (full) 1986 
university of toronto . Johns hopkins university, 
Baltimore, Professor orthopaedics/ neurosurgery 
1991-2004 President srs 1987 . President nAss 1991 .
Awards: r .i .harris 1967 best resident orthopaedics 
university of toronto . Mclaughlin travelling Fellow 
europe 1968-69 . ABC travelling Fellow `1975, hibbs 
Award srs 1998, selby  Award nass, Wiltse Award 
nAss, Johnston Award Johns hopkins 1999 . senior 
travelling Fellow Asia srs 1998 .
Member srs, nAss . Csrs, issls,  Canadian 
orthopaedic Association, American orthopaedic 
Association, Japanese orthopaedic Association, 
Belgian orthopaedic Association, ecuadorian 
ortopaedic Association 
Published 125 peer reviewed papers . trained 125 
Feloows in spine . visiting Professor 327 countries .

Howard Steel Lectuer
David M. Oshinsky, PhD
Polio: A Look Back at America’s 
Most Successful Public Health 
Crusade
Pulitzer Prize winner David M . 
oshinsky holds the Jack s . Blanton 
Chair in history at the university 
of texas and is a Distinguished 

Visiting scholar at new York university . his books 
include A ConsPirACY so iMMense: the WorlD 
oF Joe McCArthY, which was a new York times 
“notable Book of the Year”; Worse thAn slAVerY, 
which won the robert F . Kennedy Book Award for 
its “distinguished contribution to human rights,” and 
was also a new York times “notable Book of the 
Year”; and Polio: An AMeriCAn storY, which won 
the Pulitzer Prize for history . his essays and reviews 
appear regularly in the new York times and other 
national publications . 
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Lifetime Achievement Awards 
the 2009 lifetime Achievement Awards will be presented on saturday, september 26th . the lifetime 
Achievement Award recipients were chosen from among the srs membership, based on long and 
distinguished service to the society and spinal deformity research and care . this year’s winners are: Marc A . 
Asher, MD and David B . levine, MD .

Marc A. Asher, MD
Marc Addason Asher was born 
in 1936, the only child of a south 
central Kansas farmer and high 
school mathematics teacher . in his 
youth he was interested in animal 
husbandry and soil conservation . 
he attended Kansas state College 
(university), Bs 1958 and Kansas 

university, MD 1962 . After post graduate training 
(university of oregon, Baltimore City hospital and the 
harvard Combined orthopaedic Program), service 
in the united states Public health service and at the 
university of texas, san Antonio he returned (1972) 
to his alma mater, where he attained the rank of 
university Distinguished Professor . he was chair 
of the orthopaedic Knowledge update 1: home 
study syllabus editorial board, helped establish the 
Paul r . harrington Archives, and participated in 
the development of the isola spine implant system . 
he has been a PosnA treasurer, and srs Annual 
Meeting local host (1992) and President (1997) .

David B. Levine, MD
David B . levine, MD, a native 
of Binghamton, nY, attended 
Dartmouth College and obtained 
his medical degree from the state 
university of new York Medical 
school at syracuse in 1957 . An 
orthopaedic resident at hospital 
for special surgery, he completed 

a spine Fellowship at rancho los Amigos hospital in 
Downey, California and joined the Attending staff of 
hss becoming Chief of scoliosis (1967-1995) . in 1964, 
as a senior resident, at a scoliosis instructional course 
meeting held at the university of Minnesota, he 
proposed establishing a scoliosis research society 
(srs) and drafted the first Bylaws of the society . he 
had the longest tenure (15 years) of any member 
of the Board of Directors of the society and served 
as secretary-treasurer (1970-72), secretary (1972-
74) and President (1978-79) . he retired in 1995 to be 
recalled in 2003 by Dr . thomas sculco, hss surgeon-
in-Chief, to become Director of Alumni Affairs and 
hss Archivist . he continues in these roles and divides 
his time with his wife Janet in new York City and on a 
farm in upper new York state . 

Lifetime Achievemenrt Award Recipients



20 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

Educational Events

Pre-registration is required for educational events and space is limited . instructional Course lectures require 
tickets for admission . tickets for these sessions are not included in the meeting’s regular registration fees . 
ticket will be collected at the door by ushers . there may be a limited number of tickets available at the 
registration Desk .

WEDNESDAY, SEPTEMBER 23, 2009
lunchtime symposium
12:20-1:00 pm
Growing Spine
location: salons A-F
Case Presentations and Discussion

Non-Operative Management
location: salon i
the non-operative Management committee has put together a wonderful program about the different 
types of bracing, when to brace and non-traditional therapies as options to surgery .

FRIDAY, SEPTEMBER 25, 2009
lunchtime symposium
12:10 – 1:00 pm
Worldwide Conference/Global Outreach
location: salons i-J
12:10-12:15 pm report from WWC in Argentina

Christopher l . hamill, MD
12:15-12:20 pm  report from goP site in indonesia 

theodore A . Wagner, MD
12:20-12:25 pm  report from WWC in india

Munish C . gupta, MD
12:25-12:30 pm  report from goP site in Bulgaria 

Francisco Perez-grueso, MD
12:30-12:40 pm report from goP/ FoCos program in ghana, trinidad, Barbados 
   oheneba Boachie-Adjei, MD 

Vincent Arlet, MD  
12:40-12:45 pm report from WWC in Brazil 

John F . sarwark, MD
12:45-12:50 pm report from goP site in Columbia 

Anthony s . rinella
12:50-12:55 pm  report from WWC in China 

Charles e . Johnston, ii, MD
12:55-1:00 pm  Q&A 

Evidence Based Outcomes 
location: salons A-F
James W . Wright, MD, MPh, FrCsC 
Charles Fisher MD Mhsc (epi) FrCsC
evidence based medicine relates to treatment of spine deformity in children and adults . Come and 
learn what constitutes appropriate and sufficient “evidence” and explain how this evidence may vary by 
circumstance .
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Social Events

Wednesday, September 23, 6:30 – 9:00 pm
Opening Ceremonies & Welcome Reception
opening Ceremonies: Marriott rivercenter hotel, 
salons A-F
Welcome reception: salons A-F, Foyer
Open to all registered delegates and their registered 
guests at no additional fee. 
Name badges are required.
the Annual Meeting will officially begin with 
opening Ceremonies and this year’s howard steel 
lecture, presented by David oshinsky, PhD who will 
speak on “Polio: A look Back at America’s Most 
successful Public health Crusade .” the evening 
will include a presentation of the Walter B . Blount 
humanitarian Award, an introduction of the srs 
officers and honored Presidents from other spine 
societies .  
All registered guests are invited and encouraged 
to attend . Following the opening Ceremonies, 
we’ll move to a hosted reception featuring heavy 
hors d’oeuvres, cocktails, and plenty of lively 
conversation and reunions with colleagues and 
friends .

Thursday, September 24, 12:30 – 6:00 pm 
Edgar Dawson Memorial Golf Tournament  
Buses Depart from the Marriott Rivercenter Hotel, 
meet in the Lobby
this year’s tournament will be held at Westin 
laCantara resort, nestled in beautiful texas hill 
Country .  Your golf clubs should be carried with 
you to the bus .  if you are renting clubs, they will be 
ready upon your arrival at the course .

Thursday, September 24, 1:00 – 4:30 pm
Biking the San Antonio Mission Trail
Meet in the Marriott Rivercenter Hotel at 12:30 pm
one of the country’s few national Parks within an 
urban setting, the missions tell the early story of san 
Antonio and european expansion in the new World . 
We will begin our bike ride at the most famous of 
the Missions, Mission san Antonio de Valero, better 
known as the Alamo . each guest will ride a hybrid 
style bicycle modified to their height and will be 
provided with a helmet to wear during the ride . 
After arriving at the fifth and last mission, guests will 
board a minibus for the trip back to the Alamo . 
Bottled water will be offered on the tour .

Thursday, September 24, 1:00 pm - 5:00 pm 
Highlights of San Antonio 
Meet in the Marriott Rivercenter Hotel at 12:50 pm
our first stop is the iMAx theatre in river Center Mall . 
“Alamo…the Price of Freedom,” the feature film, is 
a 45-minute docudrama that tells the story of the 
189 defenders, texan and tejano, who chose to 
die for freedom in the Alamo . A box lunch will be 
served en route to the imax theater, and guests will 
enjoy a small popcorn and soda while they see the 
movie presentation . After this feature film, we will 
visit the famous Alamo, established in 1718 it was 
originally known as Mission san Antonio de Valero . 
next, guests will enjoy a visit to our last stop the 
border-style el Mercado or Mexican Market . serving 
as a hub of Commerce years ago, it has retained 
much of its charm of the past, with its quaint shops 
offering local crafts, art, clothing and food . For those 
who wish to remain and shop, a trolley token will be 
handed out with instructions on how to return to the 
hotel whenever they wish!

Friday, September 25, 1:00 pm - 5:00 pm 
Cruisin’ and Explorin’ San Antonio 
Meet in the Marriott Rivercenter Hotel at 12:50 pm
the san Antonio river is the site of san Antonio’s 
beginnings and the reason for its founding . it was 
named by a Franciscan missionary who passed 
through the area in 1691 . the riverwalk is the most 
visited site not only in san Antonio, but all of texas . 
to begin the tour, guests will be escorted to the 
shops of la Villita . these buildings are home to a 
variety of specialty shops, galleries, jewelers and 
a candle maker . our tour guide will share the 
significance of the buildings in telling our rich story 
and guests will have time to shop . next we will 
have the opportunity to experience the river on a 
privately chartered river Cruiser . our barge captain 
will provide historical and entertaining commentary 
as we pass through the pages of san Antonio history . 
We will enjoy a stop at san Fernando Cathedral, 
which has been at the center of san Antonio since 
its founding on March 9, 1731 . We will disembark at 
the Paseo del Alamo, connects the river, known as 
the lifeblood of the city to the Alamo, its true heart . 
our tour guide will point out the Alamo Cenataph, 
the Alamo and take you through the lobby of the 
historic Menger hotel as we wrap up the tour .
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Friday, September 25, 1:00 pm - 5:00 pm 
Spanish Mission Trail 
Meet in the Marriott Rivercenter Hotel at 12:50 pm
one of the country’s few national Parks within an 
urban setting, the missions tell the early story of san 
Antonio and european expansion in the new World . 
We will begin with the most famous of the Missions, 
Mission san Antonio de Valero, better known as 
the Alamo . established in 1718, the Alamo played 
a pivotal role in history . next we will explore the 
largest and most restored of the Missions, Mission 
san Jose . Known as the “Queen of the Missions”, 
Mission san Jose was established in 1720 . guests 
will also have the opportunity to view the film 
‘gente de razón’ which tells the story of the native 
people of 18th-century south texas, their role in 
colonizing new spain and the results of entering 
the spanish missions . At our last stop, we will tour 
Mission Concepcion, the oldest un-restored mission 
church in texas, established in 1731 . twin towers and 
a beautiful cupola helped make it a construction 
project of twenty-plus years . rare original frescoes 
decorate the church’s side rooms . our tour guide 
will tell the stories of the two remaining missions . 
originally christened san Jose de los nazonia while 
in east texas, the reestablished Mission san Juan 
Capistrano made its permanent home along the 
banks of the san Antonio river in 1731 . And last, 
Mission espada, which was established in 1731 but 
was never completed . As an everlasting memory of 
the beautiful mission, every guest will receive a book 
of the spanish Mission trail for them to take home 
and enjoy .

Friday, September 25, 7:00 pm
Farewell Reception 
Buses Depart from the Marriott rivercenter hotel 
lobby, meet in the lobby
Ticket and Name badges are required

the 44th Annual Meeting culminates with a spirited 
evening at the rio Cibolo ranch . Delegates and 
their guests will enjoy early American history and 
tradition including a full rodeo, live music, longhorn 
bulls, and much more! live entertainment, full 
dinner, and refreshments will be served .

Social Events



Presenter
Disclosures





23SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

Presenter Disclosures

Presenter Country Relationship Disclosure
Abdelgawad, Amr usA none
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Adam, Clayton Australia none
Akbarnia, Behrooz usA (a) DePuy spine, nuvasive, K2M

(b) DePuy, nuvasive, K2M, ellipse technologies inc .; (c) nuvasive, 
Allez spine
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(b) DePuy spine, synthes spine
Aydogan, Mehmet turkey none
Azeddine, Bouziane Canada none

it is the policy of American Academy of 
orthopaedic surgeons (AAos) and scoliosis 
research society to ensure balance, 
independence, objectivity, and scientific rigor in all 
its educational activities . All faculty participating 
in our programs are expected to disclose any 
relationships they may have with commercial 
companies whose products or services may be 
mentioned so that participants may evaluate 
the objectivity of the presentations . in addition, 
any discussion of off-label, experimental, or 
investigational use of drugs or devices will be 
disclosed by each of the faculty members . the 
options to disclose are as follows:

a .         grants/research support        
b .         Consultant                                 
c .         stock/shareholder                    
d .         speakers’ Bureau                     
e .         other Financial support  
f .          over $10,000 
the scoliosis research society does not view 
the existence of these disclosed interests or 
commitments as necessarily implying bias or 
decreasing the value of the author’s participation in 
the Annual Meeting & Course .
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hamzaoglu, Azmi turkey none
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harshavardhana, nanjundappa united Kingdom none
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DePuy, Medtronic, Kyphon
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hasserius, ralph sweden none
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hostin, richard usA (a) DePuy spine
hresko, Michael usA (a) Medtronic
hsieh, Patrick usA none
hsu, Brian Australia none
hu, serena usA (a) Medtronic, DePuy; (b) Pioneerspeakers’ Bureau, synthes
hu, nianbin usA none
huang, timothy usA none
huddleston, Paul usA none
humbert, ludovic none
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* Russell A. Hibbs Award Nominee for Best Clinical Presentation  † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

Scientific Program • thursday, september 24, 2009

Session I – Adolescent Idiopathic Scoliosis
Moderators: John B . emans, MD and John s . Blanco, MD
8:00-8:04 am * Prospective Analysis Comparing Anterior vs. Posterior Approach for Treatment of  
Paper #1 Thoracolumbar Idiopathic Scoliosis

Mark A. Erickson, MD; Timothy R. Kuklo, MD, JD; John B. Emans, MD; Rolando M. Puno, 
MD; Richard E. McCarthy, MD; Spinal Deformity Study Group

8:04-8:08 am Short Segment Anterior Correction of Moderate Single Primary Curve Adolescent 
Paper #2  Idiopathic Scoliosis: Our Two to 12 Year Experience (Mean Follow-Up Six Years)

Jwalant S. Mehta, MD; Takashi Kusakabe, MD; Robert W. Gaines, MD
8:08-8:12 am Prospective Radiographic and Clinical Outcomes and Complications of 756 
Paper #3 Consecutive Operative Adolescent Idiopathic Scoliosis Patients

Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Mark A. Erickson, MD; Daniel J. 
Sucato, MD, MS; B. Stephens Richards, MD; Andrew G. King, MD; Charles E. Johnston, 
MD; Timothy S. Oswald, MD; Timothy R. Kuklo, MD, JD; Brenda A. Sides, MA; Spinal 
Deformity Study Group

8:12-8:21 am Discussion
8:22-8:26 am A Novel Method for Assessing the Axial Plane in Scoliosis Demonstrates Uniplanar 
Paper #4  Screws Outperform Polyaxial Screws

Aliasgar H. Dalal, BS; Peter O. Newton, MD; Vidyadhar Upasani, MD; Suken A. Shah, 
MD; Harms Study Group

8:26-8:30 am How Many Thoracic Pedicle Screws are Needed for the Correction of Lenke Type I 
Paper #5  Adolescent Idiopathic Scoliosis Curves?

Juan Carlos Rodriguez Olaverri, MD; Nael Shanti, MD; Andrew A. Merola, MD; Carl 
Paulino, MD; Robert Getter, MD; Archit Patel, MD; Ignacio Alvarez, MD

8:30-8:34 am Pedicle Screw Constructs Provide Superior Thoracic Rib Hump and Lumbar  
Paper #6  Prominence Correction following Adolescent Idiopathic Scoliosis Surgery
 Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; Daniel J. Sucato, MD, MS; Mark A. 

Erickson, MD; John B. Emans, MD; B. Stephens Richards, MD; Mohammad Diab, MD; 
Keith H. Bridwell, MD; Spinal Deformity Study Group

8:34-8:43 am Discussion
8:44-8:48 am Predicting the Outcome of Selective Thoracic Fusion in False Double Major Lumbar  
Paper #7 “C” Cases With Five to 15 Year Followup
 Michael S. Chang, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Woojin Cho, 

MD; Christine Baldus, RN, MPH; Joshua D. Auerbach, MD; Charles H. Crawford, MD; 
Brian A. O’Shaughnessy, MD

8:48-8:52 am Selective vs. Nonselective Fusion for Idiopathic Scoliosis: Does Lumbo-Sacral Takeoff  
Paper #8  Change?
 Mark F. Abel, MD; Justin Smith, MD, PhD; Christopher I. Shaffrey, MD; Charles A. Sansur, 

MD; Stephanie K. Herndon
8:52-8:56 am Instrumenting Into Non-Structural Proximal Thoracic Curves may Significantly Affect  
Paper #9  Shoulder Balance after Posterior Spinal Fusion
 John M. Flynn, MD; Matthew Garner, BS; Stephanie Cody, BS; Tracey Bastrom, MA; 

Peter O. Newton, MD; Michelle C. Marks, PT, MA; Michael F. O’Brien, MD; Harms Study 
Group

8:56-9:00 am Postoperative Shoulder Height Assessment in AIS by Parents and Patients: Do Their  
Paper #10  Perspectives Correlate to Radiographic and Clinical Measurements
 Daniel J. Sucato, MD, MS; B. Stephens Richards, MD; Charles E. Johnston, MD; 

Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; James O. Sanders, MD; Spinal 
Deformity Study Group 

9:00-9:12 am Discussion
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* Russell A. Hibbs Award Nominee for Best Clinical Presentation  † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

9:13-9:17 am * Pulmonary Function in Adolescent Idiopathic Scoliosis Relative to the Surgical  
Paper #11  Procedure: A 10-Year Follow-Up Analysis

Yevgeniy Gitelman, MD; Lawrence G. Lenke, MD; Joshua D. Auerbach, MD; Brenda 
A. Sides, MA; Keith H. Bridwell, MD

9:17-9:21 am Right Thoracic Curves in AIS - Which Clinical and Radiographic Findings Correlate  
Paper #12  with A Preoperative Abnormal MRI?
 B. Stephens Richards, MD; Daniel J. Sucato, MD, MS; Charles E. Johnston, MD; 

Mohammad Diab, MD; John Sarwark; Timothy R. Kuklo, MD, JD; Lawrence G. Lenke, 
MD; Stefan Parent, MD, PhD; Spinal Deformity Study Group 

9:21-9:25 am Left Thoracic Curves Are Not a Mirror Image of Right Thoracic Idiopathic Curves
Paper #13 Valerie L. Ugrinow, BA; Tracey Bastrom, MA; Eric S. Varley, DO; Burt Yaszay, MD; Peter 

O. Newton, MD; Harms Study Group
9:25-9:34 am Discussion
9:35-9:39 am Does Brace Treatment Leave A Scar in the Mind? Body Appearance and Quality of 
Paper #14  Life in Adult AIS Patients - Comparison Between Patients Brace Treated or Observed  
 During Adolescence
 Aina J. Danielsson, MD, PhD; Ralph Hasserius, MD, PhD; Acke Ohlin, MD, PhD; Alf 

Nachemson
9:39-9:43 am Does Bracing Alter the Clinical Course of Adolescent Idiopathic Scoliosis (AIS)?
Paper #15 James W. Ogilvie, MD; Lesa M. Nelson, BS; Rakesh Chettier, MS; Kenneth Ward, MD
9:43-9:47 am Bracing Before Posterior Spinal Fusion with Instrumentation (PSFI) for Adolescent 
Paper#16 Idiopathic Scoliosis (AIS) is Associated With Reduced Satisfaction; Lower Activity   
 Levels and More Pain at two Years After Operation
 Melinda S. Sharkey, MD; Daniel J. Sucato, MD, MS; John B. Emans, MD; Timothy S. 

Oswald, MD; Lawrence G. Lenke, MD; Steven Takemoto, PhD; Mohammad Diab, MD
9:47-9:56 am Discussion
9:56-10:16 am Break

Session II – Adult Spinal Deformity
Moderators: serena s . hu, MD and howard A . King, MD 
10:17-10:21 am * Prophylactic Vertebroplasty Proximal to Fusion Instrumentation to Prevent Proximal 
Paper #17  Junctional Problems in Osteoporotic Spine

Mehmet Tezer, MD; Cagatay Ozturk, MD; Mehmet Aydogan, MD; Ahmet Alanay, MD; 
Meric Enercan, MD; Azmi Hamzaoglu, MD

10:21-10:25 am Proximal Thoracic vs. Thoracolumbar Stop Following Pedicle Subtraction Osteotomy  
Paper #18 for Adult Patients with Sagittal Imbalance: Which One is Better?
 Yongjung Kim, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Oheneba Boachie-

Adjei, MD; Christopher L. Hamill, MD; Thomas D. Cha, MD, MBA; Samuel Cho, MD
10:25-10:29 am Does a Long Fusion (T3-Sacrum) Portend a Worse Outcome than a Short Fusion (T10- 
Paper #19 Sacrum) in Primary Adult Scoliosis Surgery?
 Brian A. O’Shaughnessy, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Timothy 

R. Kuklo, MD, JD; Woojin Cho, MD; Christine Baldus, RN, MPH; Michael S. Chang, MD; 
Joshua D. Auerbach, MD; Charles H. Crawford, MD

10:29-10:38 am Discussion
10:39-10:43 am * Risk-Benefit Assessment of Surgery for Adult Scoliosis: An Analysis Based on Patient  
Paper #20 Age
 Justin Smith, MD, PhD; Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Sigurd 

Berven, MD; Christopher L. Hamill, MD; William C. Horton, MD; Stephen L. Ondra, MD; 
Frank J. Schwab, MD; Charles A. Sansur, MD; Keith H. Bridwell, MD
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10:43-10:47 am Is There A Difference in Outcome Between Patients Under and Over Age 60 Who Have  
Paper #21 Long Fusions to the Sacrum for the Primary Treatment of Adult Scoliosis?

Brian A. O’Shaughnessy, MD; Timothy R. Kuklo, MD, JD; Lawrence G. Lenke, MD; 
Michael S. Chang, MD; Joshua D. Auerbach, MD; Charles H. Crawford, MD; Christine 
Baldus, RN, MPH; Keith H. Bridwell, MD

10:47-10:51 am Degenerative Lumbar Scoliosis in Elderly Patients: Dynamic Stabilization Without   
Paper #22 Fusion vs. Posterior Instrumented Fusion
 Mario Di Silvestre, MD; Francesco Lolli, MD; Georgios Bakaloudis, MD
10:51-10:55 am Deterioration of Radiographic and Clinical Outcomes with Primary Treatment Adult  
Paper #23 Spinal Deformity Surgeries from Two Years to Three to Five Years Follow-Up
 Keith H. Bridwell, MD; Christine Baldus, RN, MPH; Sigurd Berven, MD; Charles C. 

Edwards; Steven D. Glassman, MD; Christopher L. Hamill, MD; William C. Horton, 
MD; Stephen L. Ondra, MD; Frank J. Schwab, MD; Christopher I. Shaffrey, MD; Spinal 
Deformity Study Group 

10:55-11:07 am Discussion
11:08-11:12 am Interbody rhBMP-2 in Long-Segment Fusions for Adult Scoliosis: CT Scan; Radiograph  
Paper #24 and Clinical Analysis
 Dennis Crandall, MD; Jan Revella, RN
11:12-11:16 am Evaluation of Bone Marrow Aspirate vs. Bone Morphogenetic Protein (RhBMP-2) in   
Paper #25 Multilevel Adult Spinal Deformity Surgery: Minimum Two-Year Evaluation of Anterior  
 Fusion Rates and Clinical Outcomes.
 Eric H. Buchl PA-C; Chantelle Freeman; Richard Hostin, MD; Cameron Carmody, MD; 

David H. Kim, MD; Alexis P. Shelokov, MD
11:16-11:20 am TLIF vs ALIF: A Matched Cohort Analysis of Caudal Interbody Grafting Strategies in   
Paper #26 Adult Spinal Deformity
 Patrick T. O’Leary, MD; Brian A. O’Shaughnessy, MD; Lawrence G. Lenke, MD; Brenda 

A. Sides, MA; Timothy R. Kuklo, MD, JD; Jacob M. Buchowski, MD; Keith H. Bridwell, MD
11:20-11:29 am Discussion
11:30-11:34 am Major Complications in Primary Adult Deformity Surgery: Risk Factors and Clinical  
Paper #27 Outcomes at One Institution with Two to Six Year Follow-Up
 Joshua D. Auerbach, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Kathleen 

McKeon, MD; Lukas P. Zebala, MD; Andrew H. Milby, BS; Charles H. Crawford, MD; 
Brian A. O’Shaughnessy, MD; Michael S. Chang, MD; Christine Baldus, RN, MPH

11:34-11:38 am Outcomes and Complications of Extension of Previous Long Fusion to the Sacro-  
Paper #28 pelvis: Does Surgical Approach Make a Difference?
 Douglas C. Burton, MD; Oheneba Boachie-Adjei, MD; Christopher I. Shaffrey, MD; 

Frank J. Schwab, MD; Richard Hostin, MD; Alexis P. Shelokov, MD; R. Shay Bess, MD; 
Behrooz A. Akbarnia, MD; International Spine Study Group

11:38-11:42 am The Cost and Benefits of Nonoperative Management for Adult Scoliosis
Paper #29 Steven D. Glassman, MD; Leah Y. Carreon, MD, MSc; Christopher I. Shaffrey, MD; 

David W. Polly, MD; Stephen L. Ondra, MD; Sigurd Berven, MD; Keith H. Bridwell, MD
11:42-11:51 am Discussion
11:52-11:57 am Harrington Lecture Introduction 
 Oheneba Boachie-Adjei, MD
11:58 am-12:18 pm Harrington Lecture
 John P. Kostuik, MD
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Session III – Early Onset Scoliosis/Cervical Deformity/Spondylolisthesis
Moderators: John P . Dormans, MD and hee-Kit Wong, MD
8:00-8:04 am * Growing Rod Fractures: Risk Factors and Opportunities for Prevention
Paper #30 Justin S. Yang, MD; Paul D. Sponseller, MD; George H. Thompson, MD; John B. Emans, 

MD; Muharrem Yazici, MD; Marc A. Asher, MD; Lawrence I. Karlin, MD; David L. 
Skaggs, MD; Peter O. Newton, MD; Connie Poe-Kochert, CNP; R. Shay Bess, MD; Rishi 
V. Kadakia, MD; Ashley Goldthwait, BS; Pooria Salari; Behrooz A. Akbarnia, MD

8:04-8:08 am The Role of Neuromonitoring in Growing Rod and Rib based instrumentation Surgery
Paper #31 Daniel M. Schwartz, MD; Anthony K. Sestokas, PhD; Vidya M. Bhalodia, MS; Cheryl 

R. Wiggins, AuD; John M. Flynn, MD; William G. Mackenzie, MD; Suken A. Shah, MD; 
Peter G. Gabos, MD; Richard E. Bowen, MD; Alvin H. Crawford, MD; Eric J. Wall, MD; 
John P. Dormans, MD

8:08-8:12 am Can Infection Associated with Rib based instrumentation be Managed without   
Paper #32 Implant Removal?
 John T. Smith, MD; Melissa S. Smith; Candace L. Conyers, RN; Sarah A. Mumford, MBA
8:12-8:21 am Discussion
8:22-8:26 am Lengthening of Dual Growing Rods: Is There a Law of Diminishing Returns?
Paper #33 Wudbhav N. Sankar, MD; David L. Skaggs, MD; Muharrem Yazici, MD; Charles E. 

Johnston, MD; Pooya Javidan; Rishi V. Kadakia, MD; Thomas F. Day, MD; Behrooz A. 
Akbarnia, MD; Study Group Growing Spine

8:26-8:30 am Auto-Fusion of the Skeletally Immature Spine After Growing Rod Instrumentation
Paper #34 Patrick J. Cahill, MD; Sean C. Marvil, BS; Corey Schutt, MD; Jocelyn R. Idema, DO; 

David H. Clements, MD; M. Darryl Antonacci, MD; Jahangir Asghar, MD; Amer F. 
Samdani, MD; Randal R. Betz, MD

8:30-8:34 am In Vivo Distraction Force and Length Measurements of Growing Rods: Which Factors  
Paper #35 Influence the Ability to Lengthen?
 Suken A. Shah, MD; Enrique Garrido, MD; Stewart K. Tucker, FRCS; Hilali Noordeen, 

FRCS
8:34-8:38 am Cotrel Derotation Casting For Progressive Infantile Scoliosis
Paper #36 James O. Sanders, MD; Jacques D’Astous, MD; Marcie Fitzgerald, MPAS, PA-C; 

Joseph Khoury, MD; Shyam Kishan, MD, MB, MS, DNB; Peter F. Sturm, MD
8:38-8:50 am Discussion
8:51-8:55 am Intraspinal Anomalies in Infantile Idiopathic Scoliosis: Prevalence and Role of MRI
Paper #37 Joshua M. Pahys, MD; Amer F. Samdani, MD; Randal R. Betz, MD
8:55-8:59 am Do Growth Guidance Rods Have Acceptable Complications and Fewer Surgeries?
Paper #38 Richard E. McCarthy, MD; Scott J. Luhmann, MD; Lawrence G. Lenke, MD; Frances 

McCullough, MNSc
8:59-9:03 am Submuscular Growing Rods: Technique; Results and Complications of 88 Patients with  
Paper #39 Minimum Two-Year Follow-Up
 Najma Farooq, MD; Enrique Garrido, MD; Farhaan Altaf, MBBS, BSc, MRCS; Joanne 

Dartnell, MRCS; Stewart K. Tucker, FRCS; Hilali Noordeen, FRCS; Suken A. Shah, MD
9:03-9:07 am V/Q Asymmetry Changes Following Rib based instrumentation Treatment of TIS
Paper #40 Greg Redding, MD; Kit M. Song, MD
9:07-9:19 am Discussion
9:20-9:24 am A Minimum Two-Year Comparison of Safety and Efficacy of Screw/Rod Constructs in 
Paper #41  the Pediatric Cervcal Spine
 Jonathan J. Carmouche, MD; John E. Lonstein, MD; Robert B. Winter, MD; James D. 

Schwender, MD; Joseph H. Perra, MD
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9:24-9:28 am Cervical Kyphotic Deformity Increases Spinal Cord Intramedullary Pressure: A   
Paper #42 Cadaveric Study

Albert Chavanne, MD; David B. Pettigrew, PhD; Jeffrey R. Holtz, PA-C; Neal Dollin; 
Charles Kuntz, MD

9:28-9:33 am Discussion
9:34-9:38 am Complication Rates in Pediatric Spondylolisthesis Surgery: A Dual Center 16 Year   
Paper #43 Retrospective Review

Patrick J. Cahill, MD; Amer F. Samdani, MD; Jason R. Smith, PA-C; Craig Finlayson, MD; 
Sean C. Marvil, BS; Mark E. Tantorski, DO; Kim Hammerberg, MD; Jahangir Asghar, MD; 
Randal R. Betz, MD; Peter F. Sturm, MD

9:38-9:42 am Direct Repair of Spondylolysis Presenting Following Correction of Adolescent   
Paper #44 Idiopathic Scoliosis

Wael Koptan, MD; Yasser ElMiligui, MD; Wael Hammad, MD
9:42-9:46 am Healing Rate for 124 Adolescent Lumbar Pars Interarticularis Fractures Treated   
Paper #45 Conservatively

John W. McClellan; Kay Ryschon, MS; Sarah Stamm, MPA-C
9:46-9:50 am Spondylolisthesis Classification Based on Spino-Pelvic Alignment
Paper #46 Hubert Labelle, MD; Pierre Roussouly, MD; Eric Berthonnaud, PhD; Jean-Marc Mac-

Thiong, MD, PhD; Michael T. Hresko, MD; John R. Dimar, MD; Stefan Parent, MD, PhD; 
Mark Weidenbaum, MD; Courtney Brown, MD; Serena S. Hu, MD

9:50-10:02 am Discussion
10:02-10:22 am Break

Session IV – Miscellaneous/Neuromuscular Deformity
Moderators: Brian g . smith, MD and roger F . Widman, MD
10:23-10:27 am Three Dimensional Correction of Severe Rigid Neurofibromatosis Scoliosis
Paper #47 Wael Koptan, MD; Yasser ElMiligui, MD; Wael Hammad, MD
10:27-10:31 am Thoracolumbar Kyphosis in Mucopolysaccharidosis I (Hurler Syndrome)
Paper #48 Irfan Siddique, MBChB, FRCSOrth; Raphael H. Sacho, MBBCh, MRCS(Eng); Neil 

Oxborrow, MD, FRCS (Tr-Orth), MbChb (Hons), BSc (Hons) Ed Wraith MB, ChB, FRCPCH; 
J. Bradley Williamson, FRCS

10:31-10:35 am Pelvic Radius Angle: An Essential Parameter for Sagittal Spinopelvic Alignment
Paper #49 Roger P. Jackson, MD; Anne C. McManus, RN; Jill Moore; Chris Hales
10:35-10:44 am Discussion
10:45-10:49 am The Natural History & Fate of SRS Presentations (2000-04)
Paper #50 Nanjundappa S. Harshavardhana, MS (Orth), Dip, SICOT; Roshana Mehdian; James L. 

Nutt; Hossein S. Mehdian, MD, FRCS(Ed); Ujjwal K. Debnath, FRCS, MS/Orth
10:49-10:53 am Comparing Financial Disclosure Reporting at Annual Spine Conferences
Paper #51 Brian L. Ju, BS; Christopher P. Miller; Peter G. Whang, MD; Jonathan N. Grauer, MD
10:53-10:57 am Musculoskeletal Injuries Among Spine Surgeons: Results of a Survey of the SRS   
Paper #52 Membership

Joshua D. Auerbach, MD; Zachary D. Weidner; Andrew H. Milby, BS; Mohammad 
Diab, MD; Baron S. Lonner, MD

10:57-11:06 am Discussion
11:07-11:11 am Neuromuscular Scoliosis in Children with SCI as a Function of Age; Time Since Injury;  
Paper #53 Neurological Level; Motor Level; and Injury Severity

Louis N. Hunter, PT, MS; Amer F. Samdani, MD; Randal R. Betz, MD; Lawrence C. Vogel, 
MD; Ross S. Chafetz, PT, DPT, MPH; John Gaughan, PhD; Mary Jane Mulcahey, PhD
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11:11-11:15 am Scoliosis Surgery in Duchennes Muscular Dystrophy; Peri-Operative Medical and   
Paper #54 Surgical Considerations

Rolando Roberto, MD; Braden Boice, BS; Anto T. Fritz, MD; Hosun Hwang, MD; Andrew 
Skalsky, MD; Yolanda Hagar, MS; Laurel Beckett; Craig McDonald, MD; Munish C. 
Gupta, MD

11:15-11:19 am Long Term Results of the Galveston Technique for Pelvic Fixation in Neuromuscular  
Paper #55 Scoliosis

Amr Abdelgawad, MD; Douglas G. Armstrong, MD, FRCSC; Connie Poe-Kochert, 
CNP; Jochen P. Son-Hing, MD, FRCSC; George H. Thompson, MD

11:19-11:28 am Discussion
11:29-11:32 am 2010 IMAST Preview

Todd J. Albert, MD
11:33-11:36 am 2010 Annual Meeting Preview

Nobumasa Suzuki, MD
11:37-11:40 am Worldwide Course Preview

Kamal Ibrahim, MD, FRS(c), MA
11:41-11:46 am Introduction of President
11:47 am -12:07 pm Presidential Address

Oheneba Boachie-Adjei, MD
12:07-1:07 pm Lunch

Session V – Basic Science/Trauma/Tumors/Complications/Infections
Moderators: Munish C . gupta, MD and Kenneth MC Cheung, MD
1:07-1:11 pm † Quantification of Intradiscal Pressures Below Thoracolumbar Spinal Fusion   
Paper #56 Constructs: Is There Evidence to Support “Saving A Level?”

Joshua D. Auerbach, MD; Baron S. Lonner, MD; Thomas J. Errico, MD; Andrew L. 
Freeman, MS; Derek Goerke, BME; Brian P. Beaubien, MS

1:11-1:15 pm † Influence of GDF-5 on Osteogenic Differenciation of Adipose-Derived Stromal Cells  
Paper #57 in A Three-Dimensional Microsphere Matrix (Plaga)

Qing Zeng MD; Gary Balian, PhD; Francis H. Shen, MD
1:15-1:19 pm † Conditional Deletion of Fibronectin Results in a Scoliosis-Like Phenotype
Paper #58 Qian Chen, MD; Hong Zhao; Jie Zhao; Donna M. Pacicca, MD; Prof Reinhard Fässler; 

Sarah L. Dallas, MD 
1:19-1:28 pm Discussion
1:29-1:33 pm † Disc Health Preservation after Six Months of Spinal Growth Modulation: Expanding  
Paper #59 the Treatment Options for Fusionless Scoliosis Correction
 Vidhadhar V. Upasani, MD; Christine L. Farnsworth, MS; Reid C. Chambers; Tracey P. 

Bastrom, MA; Gregory M. Williams, MS; Robert L. Sah, MD, ScD; Peter O. Newton, MD
1:33-1:37 pm BMP-2 Use in the Presence of Spinal Cord Injury Elicits a Robust Intrathecal Signaling  
Paper #60 Cascade Which May be Detrimental to Neurologic Recovery
 Anton E. Dmitriev MSc, PhD(c); Suzanne Farhang, BSc; Ronald A. Lehman, MD; 

Geoffrey Ling, MD, PhD; Aviva J. Symes, MD
1:37-1:41 pm A New Model of Pediatric Spinal Cord Injury in Infant Piglets: Functional Outcome, MR  
Paper #61 Imaging, and Histopathology
 Amer F. Samdani, MD; W. Dalton Dietrich, PhD; Randal R. Betz, MD; Manuel Gonzalez-

Brito, DO; John Kuluz, MD
1:41-1:50 pm Discussion
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1:51-1:55 pm † Early Surgical Decompression With Duraplasty in Acute Spinal Cord Injury Improves  
Paper #62 Functional Recovery in an Animal Model

Jeremy S. Smith, MD; Ryan Anderson; Thu Pham; Nitin Bhatia, MD; Oswald Steward, 
PhD; Ranjan Gupta, MD

1:55-1:59 pm Spinal Shock in Spinal Cord Injuries - Is Duration of Shock Related to Neurological   
Paper #63 Level?
  Rajeshwar N. Srivastava, MS (Ortho)
1:59-2:03 pm Predictors of Complications Following Spinal Stabilization of Thoracolumbar Spine   
Paper #64 Injuries
 John R. Dimar, MD; Charles Fisher, MD; Alexander R. Vaccaro, MD; David O. 

Okonkwo, MD, PhD; Marcel Dvorak, MD, FRCSC; Michael Fehlings, MD, PhD; Raja 
Rampersaud, MD, FRCS; Leah Y. Carreon, MD, MSc

2:03-2:12 pm Discussion
2:13-2:17 pm Classification of Spinopelvic Resections: Oncologic and Reconstructive Implications
Paper #65 Michael J. Yaszemski, MD, PhD; Peter S. Rose, MD; Bradford L. Currier, MD; Mark B. 

Dekutoski, MD; Paul M. Huddleston, MD; Ahmad Nassr, MD; Mark A. Pichelman, MD; 
Franklin H. Sim, MD

2:17-2:21 pm En-bloc Excision of Chordomas in the Cervical Spine: Review of Five Consecutive 
Paper #66  Cases with Over Four-Year Follow-Up
 Patrick C. Hsieh, MD; Gary Galia, Md, PhD; Daniel Sciubba, MD; Jean-Paul Wolinsky, 

MD; Ziya Gokaslan, MD
2:21-2:27 pm Discussion
2:28-2:32 pm * Posterior Vertebral Column Resection in Severe Spinal Deformities: A Total of 102   
Paper #67 Cases
 Cagatay Ozturk, MD; Mehmet Aydogan, MD; Mehmet Tezer, MD; Mercan Sarier, MD; 

Selhan Karadereliler, MD; Azmi Hamzaoglu, MD
2:32-2:36 pm * Major Complications of Three-Column Osteotomies in 240 Consecutive Spinal  
Paper #68  Deformity Patients
 Joshua D. Auerbach, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Jennifer K. 

Sehn, BS; Andrew H. Milby, BS; David Bumpass, MD; Charles H. Crawford, MD; Brian 
A. O’Shaughnessy, MD; Michael S. Chang, MD; Lukas P. Zebala, MD; Brenda A. Sides, 
MA

2:36-2:40 pm Sagittal Alignment Following Anterior Debridement and Posterior Instrumentation for  
Paper #69 Multiple Levels Tuberculous Spondylodiscitis
 Wael Koptan, MD; Yasser ElMiligui, MD; Motaz SalahElDin, MD; Wael Hammad, MD
2:40-2:49 pm Discussion
2:50-2:54 pm Incidence of Surgical Site Infection Following Adult Spinal Surgery and Analysis and  
Paper #70 Prevalence of Risk Factors
 Albert Pull ter Gunne, MD; David B. Cohen, MD
2:54-2:58 pm Rates of Infection Following Spine Surgery Based on 108,419 Procedures: A Report  
Paper #71 from the Scoliosis Research Society Morbidity and Mortality Committee
 Justin Smith, MD, PhD; Christopher I. Shaffrey, MD; Charles A. Sansur, MD; Sigurd 

Berven, MD; Theodore J. Choma, MD; Michael J. Goytan, MD; Hilali Noordeen, FRCS; 
D. Raymond Knapp, MD; Robert A. Hart, MD; Reinhard Zeller, MD; William Donaldson, 
MD; David W. Polly, MD; Joseph H. Perra, MD; Oheneba Boachie-Adjei, MD

2:58-3:02 pm Analysis of Risk Factors Associated with Post-Operative Acute Myocardial Infarction  
Paper #72 [AMI] in Spine Surgery
 Andrew V. Slucky, MD; Ravi S. Bains, MD; Timothy Huang, MD
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3:02-3:06 pm Are Postoperative Dressing Changes Necessary?
Paper #73 Ravi S. Bains, MD; Cary Idler, MD; Andrew V. Slucky, MD; Timothy Huang, MD; Kurt Van 

Peteghem; Josef Gorek, MD
3:06-3:18 pm Discussion
3:18-3:38 pm Break

Session VI – Diagnostic Methods/Etiology/Genetics/Natural History
Moderators: Frances A . Farley, MD and B . stephens richards, MD
3:39-3:43 pm * Validity and Reliability of Intraoperative Monitoring in Pediatric Spinal Deformity   
Paper #74 Surgery: A 23 Year Experience of 3,436 Surgical Cases

Earl D. Thuet; Jacquelyn C. Winscher, BS; Anne M. Padberg, BS; Keith H. Bridwell, MD; 
Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; Matthew B. Dobbs, MD; Mario 
Schootman, PhD; Scott J. Luhmann, MD

3:43-3:47 pm Blindness and Visual Evoked Potentials: A Novel Application of an Established   
Paper #75 Technique to Monitor Intra-Operative Visual Pathways

Gregory M. Mundis, MD; Siavash S. Haghighi, MD; Jason E. Billinghurst, MD; Behrooz A. 
Akbarnia, MD

3:47-3:51 pm Neurophysiological Changes in Deformity Correction of Adolescence Idiopathic   
Paper #76 Scoliosis with Intra-Operative Skull-Femoral Traction
 Randolph Gray, MBBS, FRACS; Laura Holmes, BScH CNIM; Samuel Stranzas; Christian 

Zaarour, MD; Stephen Lewis, MD, FRCSC, MSc
3:51-3:55 pm Is the Cost of Neuromonitoring with Motor Evoked Potentials for Deformity Surgery   
Paper #77 Justified?
 Timothy R. Kuklo, MD, JD; David W. Polly, MD; Mohammad Diab, MD
3:55-4:07 pm Discussion
4:08-4:12 pm Study Testing Association of Genetic Markers of Melatonin Signaling and Biosynthesis  
Paper #78 to Predict Adolescent Idiopathic Scoliosis (AIS) or Curve Severity
 Lesa M. Nelson, BS; Kenneth Ward, MD; James W. Ogilvie, MD
4:12-4:16 pm High Circulating Levels of Osteopontin Are Associated with Idiopathic Scoliosis Onset  
Paper #79 and Spinal Deformity Progression
 Alain Moreau, MSc; Anita Franco, MSc; Bouziane Azeddine, MSc; Pierre H. Rompré, 

MSc; Marie-Hélène Roy-Gagnon, PhD; Keith M. Bagnall, B.Ed, MSc, PhD; Benoît 
Poitras, MD; Hubert Labelle, MD; Charles H. Rivard, MD; Guy Grimard, MD; Jean 
Ouellet, MD; Stefan Parent, MD, PhD 

4:16-4:22 pm Discussion
4:23-4:27 pm * Results of the SRS-22 Patient Questionnaire: In Non-Scoliosis Group vs. Minimum 20  
Paper #80 Years Clinical Outcome After Scoliosis Surgery
 Takahiro Iida, MD; Nobumasa Suzuki, MD, PhD; Yasumasa Ohyama, MD; Jyunya 

Imura, MD; Akihisa Ato, MD; Satoru Ozeki, MD; Yutaka Nohara, MD
4:27-4:31 pm The Nature History of Scoliosis Secondary to Chiari I Malformation and Syringomyelia  
Paper #81 after Suboccipital Decompression in Young Patients
 Li Wei-guo, MD; Prof. Qiu Yong; Wang Bin, MD
4:31-4:37 pm Discussion
4:38-4:42 pm * Two Decade Results in Surgical Management of Congenital Scoliosis
Paper #82 Nanjundappa S. Harshavardhana, MS(Ortho), Dip, SICOT; Ujjwal K. Debnath, FRCS, 

MS/Orth; Michael P. Grevitt, FRCS (Orth); Hossein S. Mehdian, MD, FRCS(Ed); James 
Hegarty, RGN; John K. Webb, FRCS
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4:42-4:46 pm The Efficacy and Complications of Posterior Hemivertebra Resection
Paper #83 Jianguo Zhang, MD; Guixing Qiu, MD; Bin Yu, MD
4:46-4:50 pm Combined Anterior-Posterior Approach vs. Single Posterior Approach in   
Paper #84 Corrective Surgery with Osteotomy for Congenital Scoliosis

Noriaki Kawakami, MD; Taichi Tsuji, MD; Kazuyoshi Miyasaka, MD; Tetsuya Ohara, MD; 
Ayato Nohara, MD; Michiyoshi Sato, MD; Kenyu Ito, MD

4:50-4:59 pm Discussion

Scientific Program • Friday, september 25, 2009



48 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

scientific Ptogram

* Russell A. Hibbs Award Nominee for Best Clinical Presentation  † Russell A. Hibbs Award Nominee for Best Basic Science Presentation

Session VII – Innovative Methods/Adolescent Idiopathic Scoliosis
Moderators: haemish A . Crawford and John e . lonstein, MD
8:00-8:04 am Pediatric Cervical Spine Fixation: A Comparison of Complication Rates Associated  
Paper #85 With Screw/Rod Constructs vs. Non-Screw/Rod Constructs

Jonathan J. Carmouche, MD; John E. Lonstein, MD; Robert B. Winter, MD; James D. 
Schwender, MD; Joseph H. Perra, MD

8:04-8:08 am Low Profile Pelvic Fixation Using S2 Alar Iliac (S2AI) Fixation in the Pediatric Population  
Paper #86 Improves Results at Two-Year Minimum Follow-Up

Paul D. Sponseller, MD; Ryan Zimmerman; Phebe S. Ko, BS; Khaled M. Kebaish, MD; 
Albert Pull ter Gunne, MD; Ahmed S. Mohamed, MD; Tai-Li Chang, MD

8:08-8:12 am Withdrawn
Paper #87 
8:12-8:21 am Discussion
8:22-8:26 am Multicenter Study of Posterior Vertebral Column Resection for Pediatric Deformity
Paper #88 Harry L. Shufflebarger, MD; Seth K. Williams, MD; Peter O. Newton, MD; Amer F. 

Samdani, MD; Randal R. Betz, MD; Baron S. Lonner, MD; Paul D. Sponseller, MD
8:26-8:30 am Safety and Accuracy of Pedicle Screws Placed in Infantile and Juvenile Patients
Paper #89 Katsumi Harimaya, MD, PhD; Jochen P. Son-Hing, MD, FRCSC; Lawrence G. Lenke, 

MD; Keith H. Bridwell, MD; Richard M. Schwend, MD; Scott J. Luhmann, MD; Timothy R. 
Kuklo, MD, JD; Linda A. Koester; Brenda A. Sides, MA

8:30-8:36 am Discussion
8:37-8:41 am A More Distal Fusion is Associated with Increased Motion at L4/L5: A Set Up for   
Paper #90 Degeneration?
 Michelle C. Marks, PT, MA; Peter O. Newton, MD; Maty Petcharaporn, BS; Tracey 

Bastrom, MA; Suken A. Shah, MD; Randal R. Betz, MD; Baron S. Lonner, MD; Firoz 
Miyanji, MD, FRCS

8:41-8:45 am Relation of Sacral Tilt with Idiopathic Scoliosis and its Postoperative Clinical   
Paper #91 Importance
 Azmi Hamzaoglu, MD; Cagatay Ozturk, MD; Haluk Berk, MD; Fatih M. Korkmaz, MD; 

Meric Enercan, MD; Kursat A. Ganiyusufoglu, MD
8:45-8:49 am Loss in Spinal Motion from Inclusion of a Single Mid-Lumbar Level in Posterior Fusion  
Paper #92 for Adolescent Idiopathic Scoliosis
 Mark C. Lee, MD; Brian G. Smith, MD; Jeffrey Thomson, MD; Sylvia Ounpuu, MSc; 

Matthew J. Solomito, BSBE
8:49-8:58 am Discussion
8:59-9:03 am The Minimum Clinically Important Difference in SRS-22 Appearance; Activity and Pain  
Paper #93 Domains After Surgical Correction of Adolescent Idiopathic Scoliosis
 Leah Y. Carreon, MD, MSc; James O. Sanders, MD; Mohammad Diab, MD; Peter F. 

Sturm; Steven D. Glassman, MD; Daniel J. Sucato, MD, MS; Spinal Deformity Study 
Group 

9:03-9:07 am Can We Predict Postoperative SRS Outcomes Scores in Adolescent Idiopathic   
Paper #94 Scoliosis?
 James O. Sanders, MD; Leah Y. Carreon, MD, MSc; Dan J. Sucato; Peter F. Sturm, MD; 

Mohammad Diab, MD
9:07-9:11 am Instrumentation Construct and SRS Scores
Paper #95 John P. Lubicky, MD; Jean Hanson, MD, Elizabeth H. Riley, MIS
9:11-9:20 am Discussion

Scientific Program • saturday, september 26, 2009
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9:21-9:25 am Beta Tricalcium Phosphate as a Bone Graft Substitute for the Posterior Treatment of  
Paper #96 Adolescent Idiopathic Scoliosis: Results of a Prospective Clinical Study

Suken A. Shah, MD; Petya Iorgova, MS; Mohamed H. Mohamed Ali, MD; Kenneth J. 
Rogers, PhDATC

9:25-9:29 am Three-Staged Correction of Severe Rigid Idiopathic Scoliosis Using Halo-Gravity   
Paper #97 Traction

Wael Koptan, MD; Yasser ElMiligui, MD; Motaz SalahElDin, MD; Wael Hammad, MD
9:29-9:33 am Correlation of Preop Curve Severity with Pulmonary Function Tests (PFTs) in AIS
Paper #98 Charles E. Johnston, MD; B. Stephens Richards, MD; Daniel J. Sucato, MD, MS; Keith H. 

Bridwell, MD; Lawrence G. Lenke, MD; Mark A. Erickson, MD; Spinal Deformity Study 
Group 

9:33-9:42 am Discussion
9:43-9:47 am Correction of Thoracic Hypokyphosis in AIS by Simultaneous Translation on Two Rods.  
Paper #99 Sagittal and Coronal Correction of 72 Patients with Two Years of Follow-Up

Jean-Luc Clement, MD; Edouard Chau, MD; Anne Geoffray, MD; Marie-JoséVallade
9:47-9:51 am Are We Improving Postoperative Sagittal Contour with New Posterior Instrumentation  
Paper #100 Compared to ‘Old School’ Instrumentation?
 David H. Clements, MD; Randal R. Betz, MD; Peter O. Newton, MD; Michelle C. Marks, 

PT, MA; Tracey Bastrom, MA; Harms Study Group
9:51-9:55 am Comparative Analysis of Sagittal Plane Measures Following Three Different Posterior  
Paper#101 Segmental Spinal Instrumented Fusion of AIS

Yongjung Kim, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Oheneba Boachie-
Adjei, MD; Paul Kim, MD; Youngbae B Kim, MD

9:55-9:59 am Pedicle Screws and Stiff Rod Instrumentation Results in Restoration of Thoracic  
Paper #102 Kyphosis with No Proximal Junctional Problems in Thoracic Adolescent Idiopathic   

Scoliosis (AIS)
Prof. Se-Il Suk, MD, PhD; Jin-Hyok Kim, MD; Sung-Soo Kim, MD; Chang-Won Jeong, 
MD; Dong-Ju Lim, MD

9:59-10:13 am Discussion
10:14-10:18 am Transfer of Presidency
10:18-10:36 am Awards Presentations
 russell A . hibbs Awards
 louis A . goldstein Award
 John h . Moe Award
 lifetime Achievement Awards
10:36-10:56 am Break

Session VIII – Kyphosis/Adult Spinal Deformity
Moderators: Behrooz A . Akbarnia, MD and William C . horton, MD
10:57-11:01 am The Effect of Rib based instrumentation Treatment of Thoracic Insufficiency Syndrome  
Paper #103 on Sagittal Plane Alignment

Peter F. Sturm, MD; Sahar Hassani, MS; Kristen Zaharski; Mary Riordan; Chest Wall and 
Spinal Deformity Study Group

11:01-11:05 am Pedicle Subtraction Osteotomy at the Spinal Cord Level for Fixed Sagittal Imbalance
Paper #104 Gregory P. Graziano, MD; Karl F. Bowman, MD; Frances A. Farley, MD
11:05-11:09 am Body Mass Index in Scheuermann’s Kyphosis (SK): Does BMI Differ in Patients with SK  
Paper #105 vs. Adolescent Idiopathic Scoliosis (AIS)?
 Baron S. Lonner, MD; Kristin E. Kean; Paul D. Sponseller, MD; Harry L. Shufflebarger; 

Suken A. Shah, MD; Alvin H. Crawford, MD; Randal R. Betz, MD; Peter O. Newton, MD

Scientific Program • saturday, september 26, 2009
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11:09-11:18 am Discussion
11:19-11:23 am Should Symptomatic Iliac Screws be Electively Removed in Postoperative Adult Spinal  
Paper #106 Deformity Patients Fused to the Sacrum?

Brian A. O’Shaughnessy, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Timothy 
R. Kuklo, MD, JD; Woojin Cho, MD; Michael S. Chang, MD; Joshua D. Auerbach, MD; 
Charles H. Crawford, MD; Linda A. Koester

11:23-11:27 am Does a Consensus Algorithm for Treating Adult Thoracolumbar and Lumbar Major   
Paper #107 Spinal Deformity Help Guide Optimal Treatment?
 Frank J. Schwab, MD; Virginie Lafage, PhD; Keith H. Bridwell, MD; Steven D. Glassman, 

MD; Christopher I. Shaffrey, MD; Jean-Pierre C. Farcy
11:27-11:31 am Extension of Prior Idiopathic Scoliosis Fusions to the Sacrum: A Matched Cohort  
Paper #108 Analysis of 65 Patients with Minimum Two-Year Follow-Up. Can BMP Improve   
 Outcomes?
 Charles H. Crawford, MD; Keith H. Bridwell, MD; Woojin Cho, MD; Jacob M. Buchowski, 

MD; Brian A. O’Shaughnessy, MD; Michael S. Chang, MD; Joshua D. Auerbach, MD
11:31-11:40 am Discussion
11:41-11:45 am Sagittal Decompensation Following Pedicle Subtraction Osteotomy for Adult Patients  
Paper #109 with Sagittal Imbalance: Incidence; Risk Factors; and SRS Outcomes Score
 Yongjung Kim, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Oheneba Boachie-

Adjei, MD; Christopher L. Hamill, MD; Samuel Cho, MD; Youngbae B. Kim, MD
11:45-11:49 am Pelvic Retroversion Determines A Reciprocal Relationship Between Pelvic Incidence  
Paper #110 and Sacral Slope in Advanced Degenerative Disease of the Spine
 Sergio A. Mendoza-Lattes, MD; Zachary Ries, BSc; Yubo Gao, PhD; Stuart Weinstein, MD
11:49-11:53 am Pedicle Subtraction Osteotomy in Older Patients with Degenerative Sagittal   
Paper #111 Imbalance
 Kyu-Jung Cho, MD; Ki-Tack Kim, MD, PhD; Prof. Whoan Jeang Kim; Sang-Hun Lee, MD; 

Jae-Hoon Jung, MD; Hyung-Suk Kim, MD
11:53 am-12:04 pm Discussion
12:05-12:09 pm PSO Failures Can Be Predicted by High Pre-Op SVA and Pelvic Tilt
Paper #112 Virginie Lafage, PhD; Frank J. Schwab, MD; Justin Smith, MD, PhD; Jean-Pierre C. 

Farcy, MD; Oheneba Boachie-Adjei, MD; Alexis P. Shelokov, MD; Richard Hostin, MD; 
Robert A. Hart, MD; Behrooz A. Akbarnia, MD; Michael F. O’Brien, MD; Douglas C. 
Burton, MD; Christopher I. Shaffrey, MD; International Spine Study Group

12:09-12:13 pm Analysis of the Correlation Between Adjacent Segment Degeneration and Spino-  
Paper #113 pelvic Alignment Following Surgical Treatment in Adult Scoliosis
 Kirkham B. Wood; Gang Li, MD; Peter G. Passias, MD; Michal Kozanek; Andrew J. 

Schoenfeld, MD; Richard S. Lee, MD; Weishi Li, MD; Shaobai Wang, SM; Qun Xia; Prof. 
Guoan Li;hoenfeld; Richard S. Lee; Weishi Li; Shaobai Wang; Qun Xia; Guoan Li

12:13-12:17 pm Thoracic Pedicle Subtraction vs. Smith-Petersen Osteotomies for Correction of Sagittal  
Paper #114 Plane Deformity: A Case-Matched Series
 Brian Hsu; Amir A. Mehbod, MD; Ensor E. Transfeldt, MD; Timothy A. Garvey, MD; 

Joseph H. Perra, MD; James D. Schwender, MD; Manuel Pinto, MD; Daryll C. Dykes, 
MD, PhD; Francis Denis, MD; John E. Lonstein, MD; Robert B. Winter, MD

12:17-12:21 pm Efficacy of Prophylactic Placement of Inferior Vena Cava Filter in Patients Undergoing  
Paper #115 Spinal Surgery
 Mehmet Aydogan, MD; Cagatay Ozturk, MD; Levent Onat, MD; Kursat A. 

Ganiyusufoglu, MD; Sinan Karaca, MD; Azmi Hamzaoglu, MD
12:21-12:33 pm Discussion
12:33 pm Adjourn

Scientific Program • saturday, september 26, 2009
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Glossary of Spinal Deformity Biomechanical Terms
(selected and adapted from White and Panjabi: Clinical Biomechanics of the spine . Philadelphia: J . B . lippincott, 1978) .

Proposed by srs terminology Committee, 1999

Axes systems, etc. (See diagram)
Local, regional (spinal) and global axis systems (see 
Figure 1)
Vector - A quantity that possesses both a magnitude and 
a direction (e .g . force; velocity; displacement) .

Loading
Force - An action that causes a body to displace or 
deform . (si unit of measure = newton, i .e ., n)
Tension Force - A force that tends to elongate a structure 
of material .
Compression Force - A force that tends to shorten a 
structure or material .
Moment or Torque - the sum of the forces applied to a 
structure multiplied by their perpendicular distance from 
a reference point or axis . (si unit of measure = newton- 
metre, i .e ., nm)
Bending Moment at a point within a structure . (see Figure 
2) . the moment that tends to bend a structure . it is usually 
the sum of the moments due to several forces .
Couple - two equal non-collinear forces producing a 
torque .
3-Point Bending (see Figure 3) - A structure is loaded in 
3-point bending when a single force is applied on one 
side and two forces are applied on the other side acting 
in opposite directions .
4-Point Bending - (see Figure 3) - A long structure is loaded 
in 4-point bending when two transverse forces are applied 
on one side and two on the other .
Stress - the force per unit area of a structure and a 
measurement of the intensity of force (si units are 
newtons/m2=Pascals . hence 1 n/m2 = 106 n/mm2 = 1 
MPa) .
Normal Stress - the intensity of force perpendicular to the 
surface on which it acts .
Shear Stress - the intensity of force parallel to the surface 
on which it acts .
Compressive Stress - A normal stress that tends to shorten 
a material .
Tensile Stress - A normal stress that tends to elongate a 
material .
Principal Stresses - the stresses normal to the principal 
planes of a material are called principal stresses .
Stress Concentration - A site of stress that is high compared 
to that of nearby sites in a structure or material . it is often 
caused by a sharp change in shape .
Center of Gravity - the point in a body in which the body 
mass is centered .

Displacement/Deformation
Absolute Motion - Motion of a rigid body relative to the 
global axis system .
Relative Motion - Motion of a rigid body relative to the 
local axis system of an adjacent body .
Rotation (Figure 4) - Motion of a rigid body in which a 
certain straight line within or adjacent to the body remains 
motionless . (that straight line is the axis of rotation)
Translation (Figure 4) - Motion of a rigid body in which a 
straight line in the body always remains parallel to itself .
Plane Motion - A motion of a rigid body in which the body 
moves in a single plane .
Degrees of Freedom (Figure 5) - the number of 
independent displacements that can occur in a 
mechanism (e .g . the spine and instrumentation) - total of 
possible displacements and rotations at all of the joints .
Instantaneous Axis of Rotation (Figure 5) - When a rigid 
body moves at every instant there is a line in the body or 
some hypothetical extension of it that does not move . For 
plane motion the axis of rotation becomes the center of 
rotation . note: this applies to absolute motion of a single 
body, also to the relative motion of two bodies such as 
two vertebrae .
Bending - Deformation of a structure in response to a 
bending moment .
Neutral Axis - line or axis within a beam or other structure 
about which bending occurs .
Strain - (Figure 6) Deformation divided by original length or 
thickness .
Normal Strain is defined as the change in length divided 
by the original length . normal strain can be tensile or 
compressive .
Shear Strain - shear deformation divided by the thickness 
perpendicular to the shear .
Plastic Deformation (Figure 7) - Deformation that remains 
after the deforming load is removed .

Load-Displacement, Stress-Strain Relationships 
Elastic Behavior:
Stiffness - relationship between load and deformation – 
the force applied divided by the deformation it produces .
Modulus of Elasticity - relationship between stress and 
strain . (e .g ., Young’s modulus = normal stress divided by 
normal strain)
Torsional Rigidity - the applied moment or torque divided 
by the rotational deformation (torsion) that it produces .
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Time Dependent Behavior:
Creep - time dependent deformation of a material 
resulting from the application of a constant load .
Viscoelasticity - Material behavior in which the resistance 
to deformation depends on the amount of deformation 
(elastic) and the rate of deformation (viscous) .

Failure
Yield Stress - (Figure 7) Magnitude of stress on the stress-
strain curve at which appreciable deformation takes 
place without any appreciable increase in the stress .
Ductility - Property of a material in which there is a large 
amount of deformation possible after the yield point . 
this implies that a large amount of deformation energy 
is absorbed by the material before failure . (opposite of 
brittle)
Fatigue - eventual failure after repeated cycles of sub-
failure loading . this usually occurs as a result of the process 
of the growth of cracks in structures subjected to repetitive 
load cycles .
Equilibrium - state of a system in which all forces and 
moments are balanced, hence it does not displace .

Figure 3 . 3 and 4 point bending . For 3 point bending, the maximum bending 
moment is at point ‘B’ . For 4 point bending with four equal forces, the 
bending moment between forces ‘B’ and ‘C’ is uniform (constant) .

Figure 4 . rotation and translation motion . the motion form A to B is a pure 
rotation, with an axis of rotation lying outside the vertebra . the motion from 
A to C is a pure translation .

Figure 1 . local, regional (spinal) and global axis systems . note: these are 
Cartesian systems, defined by three mutually perpendicular lines (axes) .

Figure 2 . Bending moment (produced here by the force in a harrington 
rod) is the force multiplied by its perpendicular distance from a point in the 
structure (spine) .

Figure 5 . A motion segment has six degrees of freedom (i .e ., six possible 
relative displacements of one vertebrae relative to its neighbor) . the 
motion at any instant can be described as a translation along and a 
rotation about an instantaneous axis rotation .

Figure 6 . stress is the standardized measure of loading (force/unit area) 
and strain is the standardized measure of deformation (deformation 
divided by original length) . (a) normal stress and strain . (b) shear stress and 
strain .

Figure 7 . stress-strain graph of a typical material . A sample was loaded 
past its elastic limit, unloaded to demonstrate plastic deformation, then 
loaded again to failure .

Figure 8 . simple static analysis (no motion occurring) of lifting mechanics 
to determine forces at the thoracolumbar junction . here a free-body 
analysis is used . All forces acting on the upper part of the body must be 
in equilibrium (i .e ., no net force or moment acting on the upper body) – 
otherwise it would be forced to accelerate .

Free Body Analysis (Figure 8) - equilibrium analysis in which 
a system is split into real or imagined components (free 
bodies), in order to check that each part is in equilibrium . 
it is also used for determining the internal stresses in a 
structure subjected to external loads .
Statics - the branch of mechanics that deals with the 
equilibrium of bodies at rest or in motion with zero 
acceleration .
Dynamics - the branch of mechanics that deals with 
motion of systems in which the accelerations of masses 
have significant effect .
Kinematics - the branch of mechanics that deals with 
motion .

Stability - Behavior of a system whereby it returns to its 
equilibrium position after being disturbed .

Buckling - A kind of instability in which a structure suddenly 
bends and collapses when a certain critical load is applied . 
the stable equilibrium position is a position of minimum 
potential energy – any displacement of the structure 
requires a net input of energy . Although stiffness or rigidity 
of a structure can contribute to its stability, stiffness and 
stability are not the same thing . When referring to the 
rigidity of, for example an instrumentation construct, use 
the term stiffness or rigidity, not stability .

Glossary of Spinal Deformity Biomechanical Terms
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Paper #1
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Prospective Analysis Comparing Anterior vs. Posterior Approach for Treatment of 
Thoracolumbar Idiopathic Scoliosis 
Mark A. Erickson, MD (University of Colorado); Timothy R. Kuklo, MD, JD; John B. Emans, MD; Rolando M. 
Puno, MD; Richard E. McCarthy, MD; Spinal Deformity Study Group; Level of Evidence: III
Introduction: AsF with instrumentation is well established as an excellent method of treatment for tl/l 
idiopathic scoliosis . PsF with pedicle screw fixation has emerged as an option for treating these deformities . 
We wish to determine if comparable results can be obtained when treating these deformities by anterior or 
posterior approach .
Methods: review of a large prospective multicenter database revealed 2634 Ais patients,124 of whom 
have been treated for lenke type 5 tl/l scoliosis with 2 years minimum follow up .85 patients were treated 
with AsF and 39 patients with PsF . srs scores,clinical and radiographic evaluations were performed pre and 
postop .
Results: the two groups were very similar in age(15 .54 vs 15 .26), BMi(21 .02 vs 21 .55), height(162 .8cm vs 
163 .9cm), weight (55 .72kg vs 57 .53kg) and pre-operative curve (47 .44 vs 45 .28) . eBl tended to be greater for 
PsF procedures, but did not reach statistical significance (522cc vs . 473cc, p=0 .08) . statistical significance 
was reached in:total levels fused (PsF 5 vs . AsF 3 .73, p=0 .005); operative time (AsF 305 minutes vs . PsF 212 
minutes, p=0 .0001); median length of stay (AsF 5 .0days vs PsF 4 .0days); percent correction at two years 
post-op (PsF 73% vs . AsF 65%) . no significant difference was noted between groups in the following pre 
and post-operative measures: coronal balance, sagittal balance, liV tilt, scoliometer reading, shoulder 
height, and trunk shift . liV minus leV was evaluated between groups with a negative number implying an 
liV cephalad to the leV . For AsF patients liV-leV was 0(64%), -1(28%), -2(2%), -3(1%) and +1(5%) . For PsF 
patients liV-leV was 0(49 .5%), -1(18%), +1(30%), and +2(2 .5%) . srs scores revealed no significant interactions 
by surgical approach, and no between groups differences were found . 
Conclusion: our data demonstrates that PsF allows for greater curve correction at the expense of more 
fused levels . in both groups the distal fusion level was most commonly the leV . however, PsF procedures 
were more likely to be extended distal to the leV . AsF procedures require significantly more operative time 
and have longer hospitalization .surgical approach revealed no difference in srs scores .
Significance: this multicenter study demonstrates that lenke 5 curves can be treated by AsF or PsF with 
comparable results .

Paper #2
Short Segment Anterior Correction of Moderate Single Primary Curve Adolescent 
Idiopathic Scoliosis: Our Two to 12 Year Experience (Mean Follow-Up Six Years) 
Jwalant S. Mehta, FRCS, MCh, MS (Columbia Orthopaedic Group); Takashi Kusakabe, MD; Robert W. Gaines, 
MD; Level of Evidence: IV
Introduction: our short segment anterior technique produces similar results and outcomes for Ais patients 
with fewer levels fused than posterior segmental instrumentation . We present the results of the first 
consecutive 45 patients operated by the short segment bone-on-bone anterior scoliosis technique with a 
mean follow-up of 6 years .
Methods: the patients (28 thoracic; 17 thoracolumbar) were operated between 1996 and 2004 for single 
curve idiopathic scoliosis . the mean age was 19 yrs (9 - 51); 87 % were females and the mean follow-up was 
72 months (range 28 - 121 months) . the short segment anterior approach comprised of “total discectomy”, 
bone-on-bone apposition and dual-rod instrumentation . We assessed the sagittal and coronal corrections 
on radiographs performed pre-operatively, post-operatively and at the final follow-up .
Results: A mean of 5 vertebrae (4 discs) were instrumented . the mean operative time 360 min, blood loss 
877 ml and hospital stay 9 .1 days . the thoraco-lumbar major curve was 50 .5º (pre-op) and 18 .3º (final) .
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(A, B) the lower tilt angle was 27 .7º (pre-op) and 8 .3º (final) . the main thoracic 
curve was 52 .5º (pre-op) and 27 .9º (final) .(C, D)the lower tilt angle was 20 .9º (pre-
op) and 11º (final) . spontaneous improvement in the compenstaory curves of 
37 .4% (thoracic) and 47 .5% (thoracolumbar) . the sagittal and coronal balance 
was restored in all the patients . there was no loss of correction in the operated 
segment . there were no infections, or neurological, vascular, pulmonary or 
implant-related complications . union occurred in all the patients in 2-4 months . All 
the patients were back to an un-restricted lifestyle within 4 months . 
Conclusion: our short segment bone-on-bone technique produces excellent, 
predictable correction of primary single curve adolescent idiopathic scoliosis with 
no loss of correction at mean 6 yrs follow-up .
Significance: When treating single major curves of Ais < 75º the short segment 
approach produces good clinical and radiological results with no loss of 
correction at 6 years . every patient was followed over 2 years and none was lost 
to follow-up . this is achieved by instrumenting 5 vertebrae and 4 discs for patients with curves of 75 degrees 
or less .

Paper #3
Prospective Radiographic and Clinical Outcomes and Complications of 756 Consecutive 
Operative Adolescent Idiopathic Scoliosis Patients 
Lawrence G. Lenke, MD (Washington University School of Medicine); Keith H. Bridwell, MD; Mark A. Erickson, 
MD; Daniel J. Sucato, MD; B. Stephens Richards, MD; Andrew G. King, MD; Charles E. Johnston, MD; Timothy 
S. Oswald, MD; Timothy R. Kuklo, MD, JD; Brenda A. Sides, MA; Spinal Deformity Study Group; Level of 
Evidence: IV
Introduction: Although multicenter analyses of the operative treatment of adolescent idiopathic scoliosis 
(Ais) has been performed by several groups, we are reporting the largest multicenter, prospective Ais 
database with consecutive patient enrollment from each site/center at a minimum 2-year follow-up .
Methods: A multicenter scoliosis prospective and consecutive database with 756 patients evaluated 
preoperative, first follow-up, and a minimum 2-year radiographic and clinical outcomes data as well as 
reported perioperative, early and late postoperative complications . radiographs were digitized and 
validated software was then utilized for all radiographic measures .
Results: there were 611 females (81%) and 145 males (19%) . the average age was 13 .9yrs±2 .2 . lenke 
curve patterns included: type 1 (main thoracic) n=356 (47%), type 2 (double thoracic) n=172 (23%), type 
3 (double major) n=56 (7%), type 4 (triple major) n=29 (4%), type 5 (thoracolumbar/lumbar) n=94 (12%), 
and type 6 (thoracolumbar/lumbar-main thoracic) n=49 (6%) . lumbar modifiers: A: n=334 (44%), B: n=92 
(12%), C: n=330 (44%) . sagittal modifiers: - (hypokyphosis) n=125 (16%), n (normokyphosis) n=549 (73%), and 
+ (hyperkyphosis) n=82 (11%) . Preoperative, first postop and 2-year follow-up Cobb measures averaged: 
proximal thoracic (Pt) curve: 25º±11 .9, 14º±9 .3 and 15º±9 .6; main thoracic (Mt) curve: 56º±15 .0, 20º±11 .2 
and 23º±11 .9; and thoracolumbar/lumbar (tl/l) curve: 40º±13 .3, 15º±10 .9 and 15º±11 .1 respectively . 
Complications were divided into perioperative (62 patients-8%, 3 with spinal cord deficit 0 .39%); first month 
postop (88 patients-11 .0%), and 2 years postop (105 patients-13 .3%) . total srs outcomes scores improved 
from 3 .91 to 4 .29 postop (p<0 .05) . Although all domains improved significantly, the greatest improvement 
was in the appearance domain, which increased from 3 .36 to 4 .21 postop (p<0 .05) . 
Conclusion: in this large prospective multicenter database with 756 consecutively enrolled patients . Pt, Mt 
and tl/l Cobb correction averaged 40%, 59% and 63% at 2-year follow-up . Perioperative, early postop, 
and 2-year postop complication rates slowly increased averaging 8%, 11 .0% and 13 .3% respectively . total 
domain specific and srs outcome scores improved significantly .
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Paper #4
*A Novel Method for Assessing the Axial Plane in Scoliosis Demonstrates Uniplanar 
Screws Outperform Polyaxial Screws 
Aliasgar H. Dalal, BS; Peter O. Newton, MD (Rady Children’s Hospital); Vidyadhar Upasani, MD; Suken A. 
Shah, MD; Harms Study Group; Level of Evidence: III
Introduction: the purpose of this study was to compare the correction of axial plane deformity in thoracic 
adolescent idiopathic scoliosis (Ais) achieved with uniplanar and polyaxial thoracic pedicle screw 
constructs .
Methods: A review of a multi-center database of lenke type 1-3 Ais patients who underwent surgical 
correction of thoracic Ais by posterior segmental pedicle screw instrumentation and fusion with either 
uniplanar or polyaxial pedicle screws and 5 .5mm steel rod constructs was performed . Curves > 100º were 
excluded to control for the propensity to use polyaxial screws to correct larger curves . Apical vertebral 
rotation of thoracic curves was graded as 0, 1, or 2 based on an innovative Ct scan validated radiographic 
method that uses the relative position of the screw tips to grade apical vertebral rotation at the 6 week and 
1 year post-operative visit . By this method, higher grades correspond to greater residual apical vertebral 
rotation .
Results: 210 patients met inclusion . the uniplanar group included 95 patients while the polyaxial group had 
115 patients . the mean pre-operative thoracic Cobb angle of 58±12º and 60±13º (p=0 .1), first erect post-
op coronal correction of 72% and 74% (p=0 .38) and one year correction of 70% and 76% (p=0 .07) were not 
significantly different between the uniplanar and polyaxial groups, respectively . At 6 weeks post-op, the 
uniplanar group had 34% of patients with grade 0, 52% with grade 1 and only 14% with grade 2 thoracic 
apical vertebral rotation . in the polyaxial group only 14% of patients were grade 0, 35% were grade 1 and 
51% were the most rotated grade 2 . this was a significant difference in the distribution of axial rotations 
(p<0 .001), with greater axial correction with uniplanar screws . the same pattern of results was found at 1 
year post-op (p<0 .001) . 
Conclusion: there was little difference in the coronal plane correction of thoracic curves . however 
the uniplanar pedicle screw group had a larger proportion of patients with greater thoracic apical 
vertebral derotation 
(more complete axial 
correction) compared 
to the polyaxial screw 
group . this is likely 
attributed to the 
increase in rotational 
leverage afforded by 
uniplanar screws during 
intraoperative bilateral 
direct apical vertebral 
derotation maneuvers .

Paper #5
How Many Thoracic Pedicle Screws are Needed for the Correction of Lenke Type I 
Adolescent Idiopathic Scoliosis Curves? 
Juan Carlos Rodriguez Olaverri, MD (Maimonides Medical Center); Nael Shanti, MD; Andrew A. Merola, MD; 
Carl B. Paulino, MD; Robert Getter, MD; Archit Patel, MD; Ignacio Alvarez, MD; Level of Evidence: III
Introduction: there is no clear consensus exists in the literature on how many screws are needed to get 
adequate correction of the curve and ultimately restore sagital and coronal balance .
Methods: A retrospective radiographic review of 40 lenke type i Ais patients who underwent t4-l1 
posterior instrumentation fusion was performed . twenty were treated with thoracic pedicle screws at every 
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level(group i) and twenty were treated with thoracic pedicle screw at every level in the concave side 
and alternating levels in the convex side (group ii) .there was a minimum 2-year follow-up . Average age 
at surgery was 13 years 9 months in group i and 14 years 2 months in group ii . evaluation included coronal 
proximal thoracic (Pt), main thoracic (Mt), and thoracolumbar/lumbar (tl/l) Cobb angles, the sagittal 
Apical rib hump (rh) deformity, the apical vertebral body ribs ratio (AVB-r), and the apical rib spread 
Distance (ArsD) . the overall coast of the two constructs were also calculated .
Results: there was no statistically significant difference with regard to the preoperative radiographic 
measurments . Postoperative follow-up in group i was 28 months and 29 months in group ii . Both constructs 
provided excellent post-operative correction of the Mt curves (66 .9% vs . 66 .6% for group i and ii 
respectively; P 0 .92), as well as good spontaneous correction of the Pt (41 .5% vs . 41 .1%; P 0 .92) and tl/l 
curves (54 .8% vs . 54 .3%) . there was no statistical difference in the correction of the apical rh distance 
(13 .6mm vs . 13 .4 mm; P 0 .092), AVB-r (65 .7% vs . 65 .4 %; P 0 .092), and ArsD (82 .5% vs . 81 .8 %; P 0 .091) . there 
was an additional cost of $4,800 on average when comparing group i to group ii, for a total cost difference 
of $96,000 . 
Conclusion: Both constructs provided excellent coronal and sagital deformity correction . the additional 
expense incurred for the instrumentation, and the lack of evidence for improved radiographic outcomes 
demonstrated may not justified the use of pedicle screw at every segment .
Significance: By placing screws at every other segment in the convex side of the scolioitic curve we 
demonstrated similar sagital and coronal correction to standard thoracic pedicle screw constructs .

Paper #6
Pedicle Screw Constructs Provide Superior Thoracic Rib Hump and Lumbar Prominence 
Correction following Adolescent Idiopathic Scoliosis Surgery 
Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; Daniel J. Sucato, MD; Mark A. Erickson, MD; John B. 
Emans, MD; B. Stephens Richards, MD; Mohammad Diab, MD; Keith H. Bridwell, MD; Brenda A. Sides, MA; 
Spinal Deformity Study Group; Level of Evidence: III
Introduction: Although pedicle screw (Ps) constructs have shown superior radiographic correction vs 
hook and hybrid constructs, correlative clinical appearance data has been lacking . our purpose was to 
evaluate the pre and postoperative clinical appearance of the thoracic rib hump and lumbar prominence 
via scoliometer measurements in adolescent idiopathic scoliosis (Ais) patients treated with Ps, hook and 
hybrid constructs at a minimum 2-year follow-up .
Methods: A prospective multicenter database of 273 Ais patients was evaluated and divided into 3 groups: 
Ps group n=132 patients, hybrid group n=114 patients, and hook group n=27 patients . All patients were 
treated with a posterior spinal fusion (PsF) with 26 (9 .5%) having a thoracoplasty performed (hybrid-21, Ps-4, 
hook-1) . All patients had a minimum 2-year follow-up including radiographic data and thoracic and lumbar 
scoliometer measurements .
Results: the average preoperative major curve magnitude for the Ps, hook, and hybrid constructs was: 56º, 
58º, and 59º respectively (p>0 .05) . At 2 years postoperative, corresponding major curve Cobb magnitudes 
were: 18º, 23º, and 32º respectively (p<0 .05 for both Ps:hook and Ps:hybrid comparisons) . Preoperative 
thoracic scoliometer measurements for the Ps, hook, and hybrid groups averaged: 15 .5º, 14 .8º, 16 .1º 
(p=0 .735); corresponding 2-year follow-up thoracic scoliometer measurements averaged: 7 .3º, 11 .1º, and 
14 .5º respectively (p=0 .001, Ps group smallest) . similarly, preoperative lumbar prominence averaged: 9 .5º, 
6 .4º, and 6 .7º (p=0 .019 group Ps largest); corresponding 2-year follow-up measurements averaged: 4 .1º, 
4 .1º, 4 .8º respectively (p=0 .544 no difference between groups; however, Ps improved the most; p<0 .05) . 
Furthermore, of the 26 patients undergoing thoracoplasty who averaged 15 .2º on preoperative scoliometer 
measurement, they decreased to only 11 .7º postoperative, which demonstrated a much larger residual 
thoracic prominence vs the Ps group (7 .3º) without thoracoplasty (p=0 .026) . 
Conclusion: this study confirms superior thoracic rib hump and lumbar prominence correction via 
scoliometer measures in Ps vs hook and hybrid constructs . Furthermore, the Ps group was superior even to 
those hybrid and hook patients who had a thoracoplasty performed .
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Paper #7
Predicting the Outcome of Selective Thoracic Fusion in False Double Major Lumbar “C” 
Cases With Five to 15 Year Follow-Up 
Michael S. Chang, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Woojin Cho, MD; Christine R. Baldus, 
RN, MHS; Joshua D. Auerbach, MD; Charles H. Crawford, MD; Brian A. O’Shaughnessy, MD; Level of 
Evidence: IV
Introduction: the efficacy of selective thoracic fusion (stF) in lumbar “C” false double major curves is 
controversial . We examined the 5 to 15 year outcomes of patients with “C” lumbar curves who underwent 
stF at a single institution to determine which factors help predict successful outcome .
Methods: 32 patients (age 14 .8±2 .0 yrs) with a lumbar “C” modifier underwent primary selective thoracic 
fusion and had minimum 5 year follow up (mean 6 .8 yrs) . All patients were fused distally to either t12 or l1 . 
At latest follow up, 18 were considered successful (group s), 2 required re-operation to accommodate 
worsening deformity (group r) and 12 were considered marginal outcomes (group M), as defined by 
>3cm coronal imbalance (n=5), >5mm worsening of lumbar apical vertebra translation compared with 
preop (n=4), >1 nash-Moe grade worsening of lumbar apical vertebra rotation (n=1), >10 degrees of 
thoracolumbar junction kyphosis which was at least 5 degrees worse than pre-op (n= 5), and lumbar cobb 
angle >5 degrees worse than pre-op (n=2) .
Results: of the multiple factors considered, 2 month post-op standing lumbar sagittal alignment was 
most predictive for long term outcome (p < 0 .019 by Kruskal-Wallis AnoVA) . satisfactory outcomes had 
statistically significantly greater t12-s1 lordosis than those that were marginal (64 .8º (s) vs . 52 .0º (M), p = 
0 .014) or required reoperation (64 .8º (s) vs . 38 .0º (r), p < 0 .001) . traditionally considered variables such as 
AVr, AVt, cobb angle magnitudes, coronal and sagittal balance, and their respective thoracic to lumbar 
ratios were not independently significant . 
Conclusion: long term follow-up of selective thoracic fusion demonstrates efficacy in lumbar “C” modifier 
type curves, when careful consideration is given to ensure that lumbar lordosis is preserved .
Significance: Postoperative standing lumbar lordosis is the most predictive factor to success in selective 
thoracic fusions of false double major curves with a “C” lumbar modifier .

Paper #8
Selective vs. Nonselective Fusion for Idiopathic Scoliosis: Does Lumbo-Sacral Takeoff 
Change? 
Mark F. Abel, MD (University of Virginia); Justin S. Smith, MD, PhD; Christopher I. Shaffrey, MD; Charles A. 
Sansur, MD; Stephanie K. Herndon; Level of Evidence: III
Introduction: in patients with idiopathic scoliosis having thoracic curves with compensatory lumbar curves, 
fusion of the thoracic curve can improve the lumbar curve, but can result in coronal decompensation or 
large residual lumbar curve . the lst is the angle between the central sacral vertical line and a line through 
the mid-points of l4-s1 . lst has been suggested to remain unchanged following selective fusion using hook/
rod systems, but some believe that with pedicle screw constructs, the lumbar curve correction and lst are 
improved . We hypothesized that selective fusion with pedicle screws will not alter lst or AlVt .
Methods: A prospective database of lenke 1B/1C/3C idiopathic scoliosis patients was used to measure 
radiographic changes after deformity correction .
Results: 58 patients had selective (37) or nonselective (21) fusion . these groups did not differ with regard to 
preoperative thoracic or lumbar Cobb angle or lst (P>0 .5) . Preoperative AlVt was greater for nonselective 
(-33mm) versus selective (-20mm) fusion groups (P<0 .001) . At two-year follow-up, the thoracic curve was 
improved in both selective (62º to 29º, P<0 .001) and nonselective (60º to 23º, P<0 .001) fusion groups . the 
lumbar curve was improved for selective (42º to 23º, P<0 .001) and nonselective fusion groups (47º to 14º, 
P<0 .001) . With nonselective fusion at two-year follow-up, both lst (16º to 9º, P<0 .001) and AlVt (-33mm to 
-14mm, P<0 .001) improved . in contrast, with selective fusion at two-year follow-up, there were no significant 
changes in lst (15º to 14º, P=0 .6) or AlVt (-20mm to -19mm, P=0 .7) . 
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Conclusion: in contrast to nonselective fusion, with selective fusion the mean AlVt and lst remain 
unchanged at two years, suggesting the potential of these parameters as predictors of residual lumbar 
deformity .

Paper #9
Instrumenting into Non-Structural Proximal Thoracic Curves may Significantly affect 
Shoulder Balance after Posterior Spinal Fusion 
John M. Flynn, MD (Children’s Hospital of Philadelphia); Matthew Garner, BS; Stephanie Cody, BS; Tracey 
Bastrom, MA; Peter O. Newton, MD; Michelle C. Marks, PT, MA; Michael F. O’Brien, MD; Harms Study Group; 
Level of Evidence: III
Introduction: As spinal instrumentation evolves, each generation of increasingly powerful corrective 
techniques (previously, CD instrumentation; now thoracic pedicle screws) has focused surgeon attention 
on proximal thoracic curves and shoulder balance . observing cases of unexpected postoperative shoulder 
imbalance lenke 1 & 3, we sought to answer the question: in ns-Pt curves, is there a relationship between 
the upper instrumented vertebra, the apex of the ns-Pt curve, and a change in clinical and radiographic 
shoulder balance measures?
Methods: From a multi-center Ais database, we identified every lenke 1 or 3, min . 2 yr f/u, treated with 
posterior instrumented spinal fusion . We identified the upper instrumented vertebra, the apex of the ns-
Pt curve, and created 2 cohorts: those instrumented to or above the apex of the Pt curve, and those 
instrumented below the apex of the Pt curve . We then analyzed clinical and radiographic measures of 
shoulder balance in each cohort .
Results: in 95 patients with satisfactory clinical photographs, the change in PA shoulder angle was 
significantly greater if the instrumentation ended at or above the Pt apex, versus below the apex (2 .6º 
vs . 1 .7º p=0 .035) . Analyzing radiographic measures, the t-1 rib angle was altered to a significantly greater 
extent in those instrumented to or above the ut apex (5 .1º vs . 3 .6º, p=0 .05) . the difference in change of 
radiographic shoulder height also approached statistical significance (0 .10) . 
Conclusion: Clinical and radiographic shoulder balance is altered to a significant extent when posterior 
instrumented spinal fusion is extended to or above the apex of a nonstructural proximal thoracic curve .
Significance: With powerful posterior correction techniques, there is a risk of creating shoulder imbalance by 
instrumenting into nonstructural proximal thoracic curves .

Paper #10
Postoperative Shoulder Height Assessment in AIS by Parents and Patients: Do Their 
Perspectives Correlate to Radiographic and Clinical Measurements 
Daniel J. Sucato, MD (Texas Scottish Rite Hospital) ; B. Stephens Richards, MD; Charles E. Johnston, MD; 
Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; James O. Sanders, MD; Spinal Deformity Study Group; 
Level of Evidence: IV
Introduction: surgeons strive to obtain level shoulders during surgical treatment for adolescent idiopathic 
scoliosis (Ais) relying on radiographic parameters and postop clinical appearance assessment . however, 
it is unclear whether parents and patients have a different perception of shoulder height symmetry than is 
measured by these parameters .
Methods: Multicenter prospective series of pts who underwent surgical treatment for Ais was reviewed 
to specifically assess shoulder height parameters preop and at 1 & 2yrs postop . spinal appearance 
questionnaire (sAQ) from both parent and patient were reviewed, questions specifically pertaining to 
shoulder height were compared to the clinical exam and radiographic measurements .
Results: there were 2993 patients, average age of 14 .8yrs . the preop/2 yr results for average Pt curve were 
23 .5º/14 .9º, main thoracic (Mt) curve 54 .3º/23 .2º, shoulder height difference 1 .7cm/1 .1cm, t1 tilt 4 .8º/4 .8º 
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and clavicle angle 2 .6º/2 .0º . 
Agreement between groups 
was higher at 1yr (69%) and 2yrs 
(65%) compared to preop (49%) 
(P<0 .05) . Both groups wanted 
“more even shoulders” less often 
at 1yr (21 .2%/21 .4%) and 2yr 
(16 .0%/23 .0%) compared to preop 
(86 .2%/74 .5%)(p<0 .05) . Preop, 
parent’s and patients ratings of 
shoulder height correlated with 
coronal Mt Cobb angle, clinical 
shoulder height measurements, 
and scoliometer readings of the Pt 
and Mt curve . (table 1) For both 
groups who had rated shoulder 
height as the aspect of scoliosis 
that bothered them most, shoulder 
height difference correlated with 
Mt scoliometer readings, t1 tilt and 
clavicle angle at 2yrs . Both groups 
responses to shoulder height 
symmetry correlated with the Pt 
and Mt Cobb, and clavicle angle; 
and with the clinical measurement 
of shoulder height and Mt 
scoliometer reading . 
Conclusion: Both groups have 
excellent agreement with respect 
to the status of shoulder height at 
2yrs . their assessment of shoulder 
height best correlates to Pt and 
Mt Cobb and clavicle angle and 
the rotational correction of the 
Mt curve . surgeons should always 
strive to maximize correction of these parameters especially for parents and patients who express preop 
concern about shoulder asymmetry .

Paper #11
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Pulmonary Function in Adolescent Idiopathic Scoliosis Relative to the Surgical 
Procedure: A 10-Year Follow-Up Analysis 
Yevgeniy Gitelman, MD (Washington University School of Medicine); Lawrence G. Lenke, MD; Joshua D. 
Auerbach, MD; Brenda A. Sides, MA; Keith H. Bridwell, MD; Level of Evidence: III
Introduction: Pulmonary function is known to decline with increasing age . it is therefore of paramount 
importance to minimize pulmonary insult in children undergoing surgical treatment for adolescent 
idiopathic scoliosis (Ais) in order to maximize the remaining pulmonary reserves in adulthood . Although 
there are published reports on 2- and 5-year pulmonary function test (PFt) outcomes following various 
surgical approaches for Ais, the 10-year PFts of these patients is unknown .
Methods: We performed a retrospective review of 49 patients divided into 2 groups who underwent surgery 

Summary of ANOVA Results for Selected Radiographic and
Clinical Measures (Significant p Values)

Baseline One Year Two Years
Parent - Shoulder Level Rating
Proximal thoracic cobb angle 0 .001 0 .007 0 .009
Main thoracic cobb angle < .001 0 .014 0 .013
thoracolumbar/lumbar cobb angle 0 .011
thoracic sagittal alignment (t2-t5)
thoracic sagittal alignment (t5-t12) < .001
shoulder height difference (cm) < .001 0 .021
Proximal thoracic curve prominence < .001 0 .015 < .001
Main thoracic prominence (degrees) < .001 0 .028 0 .012
thoracolumbar/lumbar prominence
t1 tilt angle (degrees) < .001 0 .020
Clavicle angle (degrees) 0 .018
Child - Shoulder Level Rating
Proximal thoracic cobb angle 0 .008 0 .016
Main thoracic cobb angle < .001 < .001 < .001
thoracolumbar/lumbar cobb angle 0 .001 0 .002
thoracic sagittal alignment (t2-t5)
thoracic sagittal alignment (t5-t12) 0 .006
shoulder height difference (cm) < .001 < .001
Proximal thoracic curve prominence < .001
Main thoracic prominence (degrees) < .001 < .001 0 .001
thoracolumbar/lumbar prominence
t1 tilt angle (degrees)
Clavicle angle (degrees) < .001 < .001
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for Ais at a single institution . the mean patient age at final follow-up was 25 .1 years . there were 46 females 
and 3 males . All group 1 patients (n=38) had some form of chest wall disruption during their spinal fusion: 
group 1a (n=17) underwent open anterior spinal fusion/instrumentation (AsFi), group 1b (n=9) had a 
combined open anteroposterior spinal fusion (AsF/PsF), and group 1c (n=12) had a PsFi with thoracoplasty . 
group 2 patients (n=11) underwent PsFi with iliac crest bone graft and no chest cage disruption . We 
evaluated preoperative and 10-year PFt values .
Results: the mean follow-up in group 1 was 10 .7 years and in group 2 was 10 .9 years . Within-group 
comparison revealed that group 1 patients experienced no change in FVC and FeV1, but demonstrated 
a significant decrease in both the percent predicted FVC (85% vs 79%, p=0 .0086) and FeV1 (80% vs 76%, 
p=0 .038) . Conversely, group 2 experienced a significant increase in both FVC (3 .25 vs 3 .66 l, p=0 .011) and 
FeV1 (2 .77 vs 3 .10 l, p=0 .02), but no changes in percent predicted values from baseline to 10 years . no 
changes were noted in percent predicted values between 5- and 10-years in either group . 
Conclusion: Any type of chest wall violation during surgery for Ais produced detrimental effects, as 
reflected by reduced percent predicted values at 10 years . Posterior-only procedures which spare the 
chest wall, however, showed significant improvements in absolute values of FVC and FeV1 without any 
decline in percent predicted values .
Table 1: Average Change in PFt Values from Preop to Final Follow-up

FVC (liters) % Predicted FVC FeV1 (liters) % Predicted FeV1

group 1 (n=38) 2 .83 vs 2 .95
(p=0 .12)

85% vs 79%
(p=0 .00086)

2 .45 vs 2 .46
(p=0 .78)

80% vs 76%
(p=0 .038)

group 2 (n=11) 3 .25 vs 3 .66
(p=0 .011)

85% vs 85%
(p=0 .93)

2 .77 vs 3 .10
(p=0 .020)

84% vs 81%
(p=0 .92)

Difference in Change 
Between groups

0 .29
(p=0 .062)

6 .0%
(p=0 .16)

0 .32
(p=0 .018)

1 .4%
(p=0 .74)

Paper #12
Right Thoracic Curves in AIS - Which Clinical and Radiographic Findings Correlate with 
a Preoperative Abnormal MRI? 
B. Stephens Richards, MD (Texas Scottish Rite Hospital); Daniel J. Sucato, MD; Charles E. Johnston, MD; 
Mohammad Diab, MD; John F. Sarwark, MD; Timothy R. Kuklo, MD, JD; Lawrence G. Lenke, MD; Stefan 
Parent, MD, PhD; Spinal Deformity Study Group; Level of Evidence: III
Introduction: this study investigated preop Ais pts with right thoracic curves to determine which clinical and 
radiographic findings correlate with neural axis abnormalities on Mri, and which do not .
Methods: 529 Ais patients with lenke 1-4 right thoracic curve patterns had Mri evaluation preoperatively .
thirty-six of these patients (6 .8%) had abnormal Mris (syrinx, chiari malformation, diastematomyelia, and/
or tethered cord) . to differentiate between those with normal Mris (n=493) and those with abnormal 
Mris (n=36), the following preop clinical parameters were evaluated: age, height, weight, asymmetric 
abdominal reflexes, thoracic rotation (scoliometer), coronal decompensation, trunk shift, shoulder 
elevation, and srs-30 questionnaire . radiographically, thoracic curve magnitude, thoracic rotation (nash-
Moe), coronal decompensation, trunk shift, length of thoracic curve, location of curve apex, sagittal 
balance, thoracic kyphosis (t2-t12), and lumbar lordosis were evaluated .
Results: those with abnormal Mri findings were shorter in height by a mean difference 4 .0 cm [p=0 .04], 
had greater clinical thoracic rotation by a mean diff 2 .40 [p=0 .01], and had greater radiographic thoracic 
kyphosis by a mean diff 5 .90 [p=0 .04] . there was a trend for more asymmetric abdominal reflexes in the 
abnormal Mri group (6 .1%) than in the normal Mri group (3 .5%) . there were no significant differences 
in: age (14 .9 yrs vs 14 .7 yrs), coronal decompensation (clinical or radiographic), trunk shift (clinical or 
radiographic), shoulder elevation, thoracic curve magnitude (61 .40 normal Mri group vs 63 .60 abnormal 
group), length of thoracic curves (7 .0 segments normal group vs 7 .2 segments abnormal group), location of 
curve apices, radiographic sagittal balance, or any domains of the preop srs-30 questionnaire . 
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Conclusion: 6 .8% of preop Ais pts with right thoracic curves had neural axis abnormalities on Mri . Patients 
with short stature, increased clinical rotation and/or increased kyphosis are at higher risk for neural axis 
abnormality . surgeons should utilize this information when contemplating whether a preop Mri is indicated 
in those with right thoracic Ais curve patterns . this information is not intended to be representative of the 
juvenile idiopathic scoliosis population .

Paper #13
Left Thoracic Curves Are Not a Mirror Image of Right Thoracic Idiopathic Curves 
Valerie L. Ugrinow, BA; Tracey Bastrom, MA; Eric S. Varley, DO; Burt Yaszay, MD (Rady Children’s Hospital) 
Peter O. Newton, MD; Harms Study Group; Level of Evidence: III
Introduction: to determine if left thoracic adolescent idiopathic scoliosis (Ais) is merely a mirror image of the 
common right thoracic curve pattern .
Methods: A prospective multi-center Ais database was queried to identify 44 left (l) thoracic curves (lenke 
1, 2 or 3) . these were compared to 895 right (r) thoracic curves collected over the same time period . the 
coronal and sagittal measures were compared with AnoVA (p<0 .05) .
Results: the distribution of lenke types differed slightly between groups (lenke 1: 79% l, 71% r, lenke 2: 
9% l, 24% r, and lenke 3: 11% l, 5% r, p=0 .03), with fewer double thoracic l curves . Age at surgery was 
similar between the groups (14 .8 l, 14 .6 r, p=0 .5) . the coronal main thoracic Cobb angle at surgery was 
also similar between the groups (l: 55 ± 15, r: 54 ± 11, p=0 .5), suggesting a similar age of onset given the 
similarity in age at surgery . sagittal plane differences were noted with thoracic kyphosis (t5-t12) significantly 
less in the r curves compared to l curves (p<0 .001) . Although the two groups had similar lordosis (p>0 .05), 
the r curves also had increased pelvic incidence and sacral slope compared to l curves (p<0 .05, p<0 .02 
respectively), see table . 
Conclusion: Although left and right curves appear nearly as mirror images in the coronal plane, the sagittal 
profiles were significantly different between these curve patterns . the decreased thoracic kyphosis found in 
the right thoracic curve patients (especially in the setting of increased pelvic incidence) is consistent with 
the theory of relative anterior thoracic spinal overgrowth as a cause for thoracic scoliosis .
Significance: the normal thoracic kyphosis 
and pelvic incidence found in the left thoracic 
curve patients is not consistent with the 
overgrowth theory and may signify another 
pathomechanism for this curve pattern 
development . this difference in sagittal 
alignment should also be kept in mind when 
planning surgical correction for left thoracic 
curves .

Paper #14
Does Brace Treatment Leave a Scar in the Mind? Body Appearance and Quality of Life 
in Adult AIS Patients - Comparison Between Patients Brace Treated or Observed During 
Adolescence
Aina J. Danielsson, MD, PhD (Sahlgrenska University Hospital) Ralph Hasserius, MD, PhD; Acke Ohlin, MD, 
PhD; Alf Nachemson; Level of Evidence: II
Introduction: the previously published long term results of the prospective srs brace study included two 
consecutive series of immature patients with Ais of moderate curve size (Cobb 25º-35º) . 77 out of the 
original 100 patients attended the complete follow up mean 16 years after maturity, 40 observed only and 
37 brace treated patients . Both groups were equal in terms of age at Fu (mean 32 y), curve size at inclusion 
(mean 30º) or at Fu (mean 35º, 19º- 48º) .

left thoracic right thoracic P value

n 44 895 ------

thoracic Kyphosis 31º + 15 22º ± 13 <0.001

lumbar lordosis 63º ± 15 60º ± 12 0 .2

Pelvic incidence 50º ± 13 55º ± 12 <0.05

sacral slope 38º ± 9 43º ± 9 <0.02
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Methods: two quality of life questionnaires (srs-22 
and sF-36) were answered . trunk asymmetry was 
measured with Bunnell scoliometer . the pictures of the 
spinal Appearance Questionnaire were evaluated 
for the subjective opinion on body appearance, in 
which seven aspects of asymmetry are graded on a 
scale from 1-5, where 5 reflects the worst asymmetry . 
the points were then added (a total of seven points 
reflecting the least distorted appearance and 35 the 
most) and compared towards curve size, scoliometer 
readings and quality of life results .
Results: no difference was found between the 
groups in terms of trunk rotation, mean 10 .7 (range 
0-18) for observed only and 10 .8 (range 5-18) for 
braced patients . observed patients found their body 
appearance to be significantly less distorted than 
the braced patients, mean 12 .9 (range 7-25) and 
15 .0 (range 7-29), p=0 .0028 respectively . scores for 
satisfaction with management and total score of 
srs-22 were inversely and moderately correlated to 
the degree of distortion of the body appearance for both groups (rs= -0 .50 for braced and rs = -0 .56 for 
observed patients) . the body asymmetry was not correlated to the function for any of the groups . For sF-36 
domains the correlation coefficients were rather low and varied from -0 .27 to 0 .34 in the braced group and 
from -0 .47 to 0 .14 in the observed group . 
Conclusion: Patients with less body asymmetry were more satisfied with treatment and the total score of 
srs-22 was affected positively . Despite similar curve sizes as well as trunk rotation of braced and observed 
patients, the observed patients found their body appearance less distorted than the braced patients .

Paper #15
Does Bracing Alter the Clinical Course of AIS? 
James W. Ogilvie MD; Lesa M. Nelson, BS; Rakesh Chettier, MS; Kenneth Ward, MD; Level of Evidence: III
Introduction: Bracing is a common method of treating 
moderate Ais in the growing patient . outcomes are 
uncertain: curves do not progress in many untreated 
patients, while other patients will progress to the surgical 
range in spite of brace compliance . this study examines the 
effect of bracing on patients whose a priori risk of progression 
was calculated using DnA marker testing .
Methods: We determined the Ais progression test (Ais-Pt) 
scores (scale of 1-200) in 2442 Caucasian females with 
known clinical endpoints who were never braced . We 
compared 308 patients who were compliant with various 
brace regimens and whose Ais-Pt score and final outcome 
were known . Patients were enrolled over the last two years; 
consecutive patients with complete clinical records were 
included; a minimum of three years of follow-up data was 
required for inclusion . (level ii)
Results: the observed risk of progression to a severe curve, 
when stratified by the patients’ Ais-Pt, was not affected by 
the application of a brace . (see Figure 1 below) 

Figure 1: 
- solid Black line= Data from “braced” plus 
“never braced” Caucasian females .
- Dotted Black line= Data from Caucasian 
females who were never braced .
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Conclusion: in this observational study, in which genetic risk profiles are used to indicate a patient’s baseline 
risk of progression, there is little evidence that appropriate bracing alters the risk of progressing to a severe 
curve . the trend toward a greater risk of progression in the braced population suggests that skilled surgeons 
may select higher risk cases for bracing . We cannot exclude a brace effect, but these data suggest any 
effect is modest at best .
Significance: Future Ais management trials needs to control for the wide gradation of baseline risk now 
detectable with genetic testing . Patients with a moderate curve and very different Ais-Pt scores have very 
different a priori risks of progression; failure to account for this when studying new treatment paradigms 
can lead to erroneous conclusions about efficacy . Prognostic testing may allow more informed brace 
recommendations in the future .

Paper #16
Bracing Before Posterior Spinal Fusion with Instrumentation (PSFI) for Adolescent 
Idiopathic Scoliosis (AIS) is Associated with Reduced Satisfaction, Lower Activity Levels 
and More Pain at Two Years after Operation
Melinda S. Sharkey, MD; Daniel J. Sucato, MD; John B. Emans, MD; Timothy S. Oswald, MD; Lawrence G. 
Lenke, MD; Steven Takemoto, PhD; Mohammad Diab, MD; Level of Evidence: III
Introduction: An analysis of scoliosis research society (srs) and spinal Appearance Questionnaire (sAQ) 
results was carried out for 609 patients treated with or without bracing prior to PsFi who took part in a 
multicenter, prospective, consecutive case series .
Methods: srs and sAQ results for 281 braced and 328 unbraced(preoperative) patients with Ais were 
analyzed at 1 and 2 years after operation .
Results: there were no differences in age, gender, ethnicity, instrumentation type, preop curve type or 
magnitude, preop curve flexibility, curve correction, blood loss, number of levels fused and complications 
between braced and non-braced patients . Preoperatively, the nonbraced group was more satisfied with 
their treatment (3 .7 v . 3 .5 p= .019) . the braced group was more likely to be bothered by their back shape 
compared to other body areas than the nonbraced group (54% v . 47% p= .031) . Postoperatively, both 
groups had significant improvements with regard to pain (nonbraced group improved at a faster rate), 
activity scores, mental scores and satisfaction scores . however, patients who were braced showed lower 
activity scores (4 .4 v . 4 .3 p= .031), satisfaction scores (4 .5 v . 4 .4 p= .007), srs total scores (4 .4 v . 4 .3 p= .036), 
and less improvement in back pain at rest at 2 years (27% v . 21% p= .009) . 
Conclusion: Although both braced and nonbraced patients with Ais showed significant improvements in 
quality of life measures (pain, activity, appearance, mental) 2 years after spinal fusion, braced patients 
appear to have a “Pre-surgical signature’ characterized by less overall satisfaction, lower activity levels and 
more pain compared with nonbraced patients .
Significance: this study demonstrates a difference in quality of life measures after posterior spinal fusion for 
Ais in patients who were and were not braced preoperatively .

Paper #17
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Prophylactic Vertebroplasty Proximal to Fusion Instrumentation to Prevent Proximal 
Junctional Problems in Osteoporotic Spine 
Mehmet Tezer, MD; Cagatay Ozturk, MD; Mehmet Aydogan, MD; Ahmet Alanay, MD (Istanbul Spine 
Center); Meric Enercan, MD; Azmi Hamzaoglu, MD; Level of Evidence: IV
Introduction: the efficacy of proximal adjacent segment vertebroplasty to prevent proximal junctional 
kyphosis has been reported in some biomechanical cadaver studies . the aim of this paper is to present 
the mid-term clinical results of proximal segment vertebroplasty adjacent to fusion construct in term of 
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prevention of proximal junctional kyphosis due to adjacent segment stress fracture .
Methods: Between the years 2003 and 2008, vertebroplasty in proximal uninstrumented segment adjacent 
to fusion construct was performed in 89 patients who had severe osteoporosis . standing AP and lateral 
radiographs were reviewed at pre-op, immediate post-op and final follow-up . Proximal junctional 
kyphosis was defined as the change from immediate post-op to final follow-up in; thoracic kyphosis ≥10º, 
a change of ≥5º in the supra-adjacent angle, a decrease of ≥20% anterior height of the vertebra at 
proximal uninstrumented vertebra, or a decrease of ≥10% anterior height of the vertebra . early and late 
postoperative complications were recorded during follow-up .
Results: the mean postoperative follow-up was 44 (24-72) months . the average age of the patients was 
67 (56-79) years . there were 54 female and 23 male patients . the instrumentation was done meanly at 7 
(range; 4 to 11) segments . there were no proximal junctional segment fractures during the follow-up course . 
At final follow-up, none of the vertebroplasty cases required revision . in the vertebroplasty performed 
segments, there were no extravasation and subsequent thermal neural injury . Four superficial wound 
infections have been observed and they responded well to local debridement and antibiotics . 
Conclusion: this is the first clinical serie which supports the previous biomechanical cadaveric studies 
about same issue and showing that there is benefit to do prophylactic vertebroplasty for the prevention 
of proximal adjacent segment stress fractures and related junctional kyphosis in osteoporotic spines . the 
amount of cement used should be less than normal to prevent further fractures through upper adjacent 
segments .

Paper #18
Proximal Thoracic vs. Thoracolumbar Stop Following Pedicle Subtraction Osteotomy for 
Adult Patients with Sagittal Imbalance: Which One Is Better? 
Yongjung Kim, MD (Columbia University); Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Oheneba Boachie-
Adjei, MD; Christopher L. Hamill, MD; Thomas D. Cha, MD, MBA; Samuel Cho, MD; Level of Evidence: III
Introduction: to compare the postoperative radiographic changes and revision prevalence as influenced 
by two different proximal levels following pedicle subtraction osteotomy for adult patients with sagittal 
imbalance .
Methods: A radiographic and clinical outcomes assessment in addition to revision prevalence of 121 adult 
lumbar deformity patients (average age 55 .3 years) with a minimum 2-year follow up (average 4 .3 years, 
range 2-12 years) who underwent pedicle subtraction osteotomy for adult patients with sagittal imbalance 
was performed based on their proximal fusion levels (Pt group: at or above t6, n=56; tl group: at or below 
t9, n=65) .
Results: Patients in Pt and tl groups had similar age at operation, follow-up, and co-morbidities . Pt group 
had more fused vertebrae (15 .3 vs . 7 .4, p<0 .0001) and longer operative time (11 .9 hours vs . 7 .7 hours, 
p<0 .0001) without significant difference in estimated blood loss (2877ml for Pt vs . 2526 ml for tl, p=0 .29) . 
tl groups demonstrated a significant increase in their postoperative thoracic kyphosis (13 vs 5, p=0 .002) 
and a higher prevalence of sagittal decompensation (sagittal vertical axis>8cm: 40% vs 20%, p=0 .015) . 
the prevalence of pseudarthrosis was significantly higher in the Pt group (34% vs . 17%, p=0 .031) . tl group 
demonstrated a trend of more revision surgery by proximal extension (9% vs 2%, p=0 .12) . the total and 
subscale srs outcomes scores were not statistically different . 
Conclusion: longer posterior spinal fusion to the Pt spine resulted in less thoracic kyphosis change and 
obtained better sagittal balance following surgery . Pseudarthrosis occurred more with Pt group . srs 
outcome scores were similar at ultimate follow-up .
Significance: this is first study to compare two different proximal stops following lumbar pedicle subtraction 
osteotomy .
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Table 1. radiographic Comparison Between Pt and tl groups (n=121)

Pt group
(uiV at or above t6)

 (n=56)

tl group
(uiV at or below t9) 

(n=65)
p-value

thoracic Kyphosis (t5-t12)
Preop

8 weeks postop
ultimate follow-up

ultimate follow-up to Preop

30±19 .7°
34±15 .8°
35±17 .0°
5±16 .1°

24±19 .2°
35±15 .7°
38±18 .0°
13±12 .4°

0 .09
0 .79
0 .38

0.002
lumbar lordosis (t12-s1)

Preop
8 weeks postop

ultimate follow-up
ultimate follow-up to Preop

-13±18 .7°
-53±15 .1°
-49±16 .3°
-36±13 .8°

-17±21 .3°
-51±14 .0°
-48±17 .0°
-31±19 .6°

0 .36
0 .34
0 .58
0 .11

sacral slope
Preop

8 weeks postop
ultimate follow-up

ultimate follow-up to Preop

20±15 .1°
34±11 .1°
33±11 .8°
13±8 .5°

26±16 .1°
34±11 .1°
33±12 .1°
7±10 .4°

0.037
0 .99
0 .80

0.002
Pelvic incidence

Preop
8 weeks postop

ultimate follow-up

54±13 .7°
55±13 .6°
57±13 .1°

56±15 .7°
56±15 .3°
58±15 .4°

0 .46
0 .80
0 .69

sVA (C7 plumb to s1)
Preop

8 weeks postop
ultimate follow-up

sVA>8cm at ultimate

144±59mm
14±48mm
41±54mm

11/56 (20%)

143±63mm
40±52mm
64±66mm

26/65 (40%)

0 .91
0.004
0.040
0.015

*statistically significant if p<0 .05
Pt group = uppermost instrumented vertebra at or above t6
tl group = uppermost instrumented vertebra at or below t9
uiV=uppermost instrumented vertebra, Pt=proximal thoracic, tl=thoracolumbar, Preop=preoperative, 
Postop=postoperative, sVA=sagittal vertical axis

Paper #19
Does a Long Fusion (T3-Sacrum) Portend a Worse Outcome than a Short Fusion (T10-
Sacrum) in Primary Adult Scoliosis Surgery? 
Brian A. O’Shaughnessy, MD (Washington University School of Medicine); Keith H. Bridwell, MD; Lawrence G. 
Lenke, MD; Timothy R. Kuklo, MD, JD; Woojin Cho, MD; Christine R. Baldus, RN, MHS; Michael S. Chang, MD; 
Joshua D. Auerbach, MD; Charles H. Crawford, MD; Level of Evidence: III
Introduction: We compared the upper thoracic (ut: t2-t5) and lower thoracic (lt: t9-t12) spine as the upper 
instrumented vertebra (uiV) in primary fusions to the sacrum for adult scoliosis . We hypothesized that: (1) ut 
would have an increased pseudarthrosis, more perioperative complications, and worse outcomes; (2) lt 
would have more proximal junctional kyphosis (PJK)
Methods: Patients who underwent primary surgery for adult scoliosis between 2002 and2006 with a minimum 
2-year f/u were studied . ut and lt were matched by age, diagnosis, BMi, comorbidities, and f/u . All patients 
were fused to the sacrum through a posterior approach . srs scores and oDi were used .
Results: 58 patients (ut=20, lt=38), mean age 55 .7 years, f/u 3 .0±1 .1 years . ut had greater preop thoracic 
kyphosis and coronal Cobb values (P<0 .05) . Diagnoses: idiopathic (75 .9%) and de novo (24 .1%) . ut had 
greater fusion levels (15 .8 vs 8 .6) and ml of eBl (1350 vs 811) . or time, mg of rhBMP-2/level, and caudal 
interbody grafting (80 .0%-ut vs 89 .5%-lt; 90% AliFs/10% tliFs) were similar . All pts had iliac screws . ut had an 
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increased number of perioperative complications (30 .0 vs 13 .2%), more pseudarthrosis (20 .0 vs 5 .2%), and 
a higher prevalence of revision surgery (20 .0 vs 10 .5%) . lt had more PJK (20º of kyphosis 2 segments above 
the uiV) (18 .4 vs 10 .0%) . srs/oDi were improved in both cohorts in all domains (P<0 .001) except function 
(P=0 .07) and mental health (P=0 .27), which were not significantly improved in the ut group . 
Conclusion: With long fusions to the sacrum, one should anticipate more perioperative complications, a 
higher pseudarthrosis rate, and perhaps more revision surgery than short fusions . short fusions may result in a 
more PJK which only rarely requires revision surgery . if patient and deformity characteristics permit, fusion to 
the lt spine will likely result in a better functional outcome .
Significance: in primary adult scoliosis surgery, long fusion from the upper thoracic spine to the sacrum 
results in a similar overall, but worse functional outcome than short fusion . We advocate the appropriate 
surgery for each patient based on intrinsic patient-related factors as well as the characteristics of the 
deformity .

Table 1. Within group Comparisons of Clinical outcome Measures (Preop vs Final)*

Upper Thoracic (UT; N=20) Preop Final P-value

srs Pain 2 .85±0 .73 3 .95±0 .88 <0 .001
srs self image 2 .24±0 .64 3 .71±0 .87 <0 .001
srs Function 3 .04±0 .86 3 .38±0 .71 0 .073
srs Mental health 3 .75±0 .78 3 .96±0 .90 0 .265
srs subscore 2 .99±0 .56 3 .76±0 .71 <0 .001
oswestry Disability index 37 .1±17 .9 21 .9±16 .9 0 .001

Lower Thoracic (LT; N=38)

srs Pain 2 .73±0 .89 4 .03±0 .71 <0 .001
srs self image 2 .64±0 .61 3 .90±0 .81 <0 .001
srs Function 3 .03±0 .81 3 .66±0 .81 <0 .001
srs Mental health 3 .61±0 .68 4 .29±0 .69 <0 .001
srs subscore 3 .02±0 .59 3 .99±0 .66 <0 .001
oswestry Disability index 35 .8±17 .4 16 .8±15 .8 <0 .001

Paper #20
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Risk-Benefit Assessment of Surgery for Adult Scoliosis: An Analysis Based on Patient Age 
Justin S. Smith, MD, PhD (University of Virginia); Christopher I. Shaffrey, MD; Steven D. Glassman, MD; Sigurd 
Berven, MD; Christopher L. Hamill, MD; William C. Horton, MD; Stephen L. Ondra, MD; Frank J. Schwab, MD; 
Charles A. Sansur, MD; Keith H. Bridwell, MD; Level of Evidence: III
Introduction: Complications increase with age for adults 
undergoing scoliosis surgery . We assessed whether elderly patients 
undergoing scoliosis surgery have improvement in outcome 
measures that is at least comparable to younger patients, despite 
increased risk of complications .
Methods: this is a retrospective review of a prospective 
multicentered spinal deformity database (level iii) . Patients 
complete the oswestry Disability index (oDi), sF-12 and srs-22 . 
inclusion criteria included: age 25-85, scoliosis (Cobb angle ≥30 
degrees), plan for scoliosis surgery and 2-year follow-up .
Results: over a 5-year period, 206 of 453 patients (45%) completed 
2-year follow-up, distributed among age groups as follows: 
25-44 (n=47), 45-64 (n=121), and 65-85 (n=38) . Perioperative 
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complication rates were greater among older patients, with minor complication rates of 11%, 27% and 42% 
(P=0 .004) and major complication rates of 6%, 15% and 29% (P=0 .02) among patients aged 25-44, 45-64 and 
65-85 years, respectively . At baseline older patients had greater disability (oDi, P=0 .001) and worse health 
status (sF12-PCs, P<0 .001) . Mean srs-22 did not differ significantly at baseline . Within each age group, at 
2-year follow-up there were significant improvements in oDi (P≤0 .004) and srs-22 (P≤0 .001) . sF-12PCs did 
not improve significantly for patients 25-44 years old but did among those 45-64 (P<0 .001) and 65-85 years 
old (P=0 .001) . improvement in oDi was significantly greater among older patients (mean change, 25-44: -7; 
45-64: -13; 65-85: -19, P=0 .003), and there were trends for greater improvement in sF-12PCs (P=0 .08) and srs-
22 (P=0 .047) among older patients . 
Conclusion: elderly patients with scoliosis electing for surgical treatment have significantly greater disability 
and worse health status compared with younger patients . Despite increased complications, elderly patients 
undergoing scoliosis surgery had improvements in disability and health status that are at least comparable 
to younger patients .

Paper #21
Is there a Difference in Outcome between Patients Under and Over Age 60 who have Long 
Fusions to the Sacrum for the Primary Treatment of Adult Scoliosis? 
Brian A. O’Shaughnessy, MD (Washington University School of Medicine); Timothy R. Kuklo, MD, JD; 
Lawrence G. Lenke, MD; Michael S. Chang, MD; Joshua D. Auerbach, MD; Charles H. Crawford, MD; 
Christine R. Baldus, RN, MHS; Keith H. Bridwell, MD; Level of Evidence: III
Introduction: the purpose of this study was to determine if there was a difference in outcome following 
fusion to the sacrum for the primary treatment of adult scoliosis in patients younger (Y) or older (o) than age 
60 .
Methods: Consecutive patients who underwent primary surgery for adult scoliosis from 2002-2006 were 
studied . Y and o cohorts were matched by diagnosis, BMi, comorbidities, extent of deformity, and f/u . All 
patients were fused to the sacrum (>6 levels) through a posterior approach . Minimum f/u for all patients was 
2 years . srs scores and oDi were used .
Results: 63 patients (Y=38, o=25), mean f/u 3 .0±1 .1 years . Diagnoses: idiopathic (n=45; 71 .4%) and de novo 
(n=18; 28 .6%) . Mean ages: Y=51 .8±6 .6 years; o=65 .8±4 .6 years . the groups had similar fusion levels (Y=10 .8 
vs o=11 .6), mg of rhBMP-2/level (Y=6 .4 vs o=8 .3), ml of eBl (Y=1019 vs o=1174), and surgery time in hours 
(Y=7 .3 vs o=7 .4) . Complications were higher in the o group, both perioperatively (Y=13 .2% vs o=36 .0%, 
P=0 .061) and overall (Y=34 .2% vs o=52 .0%, P=0 .196) . Preop srs function was worse in the o group (Y=3 .2 
vs o=2 .8, P=0 .032) and there were trends towards lower self-image, pain, subscore (4 domains minus 
satisfaction), and oDi (0 .05<P-value<0 .10) . Both groups had improvements in all srs domains and oDi at 
final f/u (P<0 .001) . extent of improvement with surgery (i .e ., change in srs/oDi) was greater for the o cohort 
in: self-image (P=0 .020), pain (P=0 .004), subscore (P=0 .005), and oDi (P=0 .035) . the percentage of patients 
who reached substantial clinical benefit from surgery (oDi increase >15) was also significantly higher in the 
older patients: (Y=44 .7% vs o=72 .0%, P=0 .041) . 

Conclusion: Despite a higher rate of complications, patients over age 60 appear to sustain a greater 
benefit from long fusion to the sacrum for the primary treatment of adult scoliosis . this might be in part 
attributable to a more debilitated functional status in older patients prior to surgery based on the srs 
outcomes instrument and the oDi .
Significance: this study strongly supports the benefit associated with surgical treatment of adult scoliosis in 
patients with an aging spine (i .e ., greater than 60 years old) .



68 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

scientific Ptogram
A

bstracts

Scientific Program Abstracts

* The FDA has not cleared a drug and/or medical device described in this presentation (i.e., the drug or medical device is being discussed in an off-label use). For full information see page 6.

Table 1. Between group Comparisons of Change in Clinical outcome Measures

Function self-image Mental 
health Pain subscore oDi**

Y o Y o Y o Y o Y o Y o

Preop 3 .20 2 .75 2 .61 2 .29 3 .62 3 .75 2 .95 2 .59 3 .10 2 .85 33 .8 41 .3

Final 3 .66 3 .53 3 .80 4 .03 4 .06 4 .43 3 .98 4 .16 3 .87 4 .04 18 .2 17 .6

Change 0 .46 0 .77 1 .19 1 .74 0 .44 0 .69 1 .03 1 .57 0 .77 1 .19 15 .6 23 .7

P-value 0 .10583 0 .02044 0 .13644 0 .00435 0 .00495 0 .03505

**oDi=oswestry Disability index . Y=Young group (age <60 years); o=older group (age >60 years) .

Paper #22
Degenerative Lumbar Scoliosis in Elderly Patients: Dynamic Stabilization Without 
Fusion vs Posterior Instrumented Fusion 
Mario Di Silvestre, MD(Istituto Ortpedico Rizzoli) ; Francesco Lolli, MD; Georgios Bakaloudis, MD; Level of 
Evidence: III
Introduction: Degenerative lumbar scoliosis is one of most common degenerative spine diseases in elderly 
patients . in last years the surgical treatment of these deformities included more often a posterolateral fusion 
with pedicle screw instrumentation in addition to decompression of neural elements, however with a high 
incidence of complications .
Methods: 54 elderly patients (46 F and 8 M; age 64 .1 years, range 61 to 78) were included . exclusion criteria: 
scoliosis angle >35º, sagittal imbalance, age <60 years, previous spinal fusion or instrumentation . Patients 
were divided into 2 groups according to surgical treatment made . 23 patients (Ds group) were treated with 
dynamic stabilization (Dynesys), 25 patients (PiF group) with posterior instrumented fusion (always titanium 
instrumentation) . the two groups were well matched according to age (65 .3 vs 62 .6 years), gender (female: 
75 .9% vs 72%), scoliosis Cobb angle (16 .9º vs 19 .2º), instrumentation extension (3 .7 vs 4 .3 levels) .
Results: At a mean Fu of 54 months (range 39 to 67), the questionnaires showed no statistically significant 
differences (P > 0 .05) between 2 groups . oDi score improved in Ds group from a preop . score of 51 .8% to 
28% at last follow-up, in PiF group from 52 .7% to 30 .2% . VAs score improved in Ds group from 6 .7 to 3 .4, in 
PiF group from 6 .5 to 3 .8 . there were differences according to mean surgical time (190 vs 245 min), blood 
loss (935 vs 1425 cc) and hospital stay (4 .9 vs 7 .5 days) . Major complications occurred in 2 cases (6 .9%) in sD 
group (a sciatica due to a misplaced screw on l5, treated with screw replacement, and a junctional disc 
degeneration, treated with extension of fixation), in 4 cases (16%) in PiF group (2 flat-back, treated with an 
extension of fixation to s1 in one case and with a correction through a Pso in the other case; a junctional 
kyphosis, treated with extension of fixation; a paraparesis due to a hematoma, treated by surgical 
drainage, but without neurological recovery) . 
Conclusion: these results showed that dynamic stabilization is a safe procedure in elderly patients with 
degenerative lumbar scoliosis . this technique resulted less invasive with minor surgical time, blood loss and 
complications rate (6 .9% vs 16%) than posterior instrumented fusion .

Paper #23
Deterioration of Radiographic and Clinical Outcomes With Primary Treatment Adult 
Spinal Deformity Surgeries From Two Years to Three to Five Years Follow-up 
Keith H. Bridwell, MD (Washington University School of Medicine); Christine R. Baldus, RN, MHS; Sigurd Berven, 
MD; Charles C. Edwards, MD; Steven D. Glassman, MD; Christopher L. Hamill, MD; William C. Horton, MD; 
Stephen L. Ondra, MD; Frank J. Schwab, MD; Christopher I. Shaffrey, MD; Spinal Deformity Study Group; 
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Level of Evidence: IV
Introduction: Most analyses of primary presentation adult spinal deformity surgery assess 2-year follow-up 
(f/u) . however, many events occur between the 2-year and 5-year points . our hypothesis is that between 
2-year and 3-5-year points patients will show significant reduction in outcomes by scoliosis research society 
(srs) and oswestry Disability index (oDi) and will show increasing thoracic kyphosis, loss of lumbar lordosis 
and loss of coronal and sagittal balance .
Methods: the cohort is 133 patients entered into a multicenter database with complete preop, 2-year and 
3-5-year data . All patients had adult spinal deformity and surgical treatment represented their first surgical 
reconstruction . Diagnoses: 82 .5% scoliosis, 10% kyphosis and 7 .5% miscellaneous . outcome measures 
and basic radiographic parameters (curve size, thoracic and lumbar sagittal plane, coronal and sagittal 
balance) were assessed at those 3 time intervals .
Results: the major curve (preop 55º, 2-year 29º, 3-5 year 23º), thoracic kyphosis t5 to t12 (32º, 32º, 32º) and 
lumbar lordosis t12 to sacrum (48º, 49º, 51º) did not change from the 2-year to ultimate f/u . likewise, coronal 
and sagittal balance parameters were the same at 2-year and ultimate f/u . srs total scores and modified 
oDi were identical at the 2-year and final f/u (srs 3 .89 to 3 .90; oDi 19 .5 to 18 .82) . Preop srs total score was 
3 .08 . Patterns were the same for patients aged 18 to 40, 41 to 60 and 61 and over . 
Conclusion: Contrary to our hypothesis, we could not establish deterioration in radiographic or clinical 
outcomes between the 2-year and 3-5-year f/u points .
Significance: one should not anticipate a radiographic and clinical deterioration of the outcomes of 
surgically treated primary presentation adult spinal deformity patients in this studied time interval .

Paper #24
Interbody rhBMP-2 in long-segment fusions for adult scoliosis: CT scan, radiograph and 
clinical analysis 
Dennis G. Crandall, MD; Jan Revella, RN; Level of Evidence: IV
Introduction: Achieving multi-level arthrodesis in adult scoliosis surgery is challenging . this is the first study 
of Ct scan and clinical results in adult deformity patients treated with interbody rhBMP-2 and posterior 
instrumented fusions (PsF) .
Methods: A retrospective review of prospectively collected data on 74 consecutive adults with scoliosis 
age 63 years (38-88 years) who underwent PsF at 8 .8 levels(4-17 levels) using local autograft and allograft 
chips plus additional interbody arthrodesis using rhBMP-2, treated by one surgeon, followed 42months (24-72 
months) . Prior surgery:12 fusion, 6 laminectomy; 7 smoked . AliF was used in 154 discs (ave 4 .4) in 35 patients; 
structural allograft in 30, cages in 5 . tliF was used in 96 discs (ave 2 .3) in 39 patients . two had both AliF+tliF, 
49 were fused to s1 . BMP ranged 2-12mg/disk placed on absorbable collagen sponges . oswestry (oDi) and 
pain scores(VAs) collected pre-op,1 and 2 years . radiograph measurements: scoliosis, sagittal t5-12, t10-l2, 
t12-s1, balance, and pelvic incidence; Ct scan at 2 years on 67/74 patients were analyzed .
Results: 5 nonunions occurred in 5 patients, all at l5-s1; 2/35 with AliF, 3/39 with tliF . nonunion was not 
associated with BMP dose: 2mg-34/34 discs fused, 4mg-52/54 fused, 6mg-46/47 fused, 8mg-12/14 fused, 
12mg-5/5 fused . there were 6 adjacent fractures, 3 infections, 1 each DVt, Pe, CVA, bowel obstruction . 
Adjacent degeneration occurred in 25 . BMP related complication: 1 bony overgrowth after tliF . oDi scores 
improved: 45 .8 (12-94) pre-op to 25 .5 (0-62) at 2 years and VAs improved: 6 .3 (1-10) pre-op to 2 .4 (0-8) at 2 
years (P<0 .05) . nonunion patients had worse oDi and VAs (P<0 .03) . Pre-op sagittal imbalance>10cm linked 
to nonunion (P<0 .05) . 
Conclusion: interbody rhBMP-2 use in adult scoliosis reliably leads to arthrodesis and improved outcomes 
in doses from 2mg/disc, AliF or tliF, with bone or cage support . BMP overgrowth occurred 1/250 discs . 
nonunions only occurred at l5-s1 and had worse outcomes .
Significance: interbody rhBMP-2 combined with posterior instrumented fusion is effective . the stress across 
l5-s1 in long fusions, especially in severe sagittal imbalance, continues to challenge arthrodesis, despite 
improved fusion rates with BMP .



70 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

scientific Ptogram
A

bstracts

Scientific Program Abstracts

* The FDA has not cleared a drug and/or medical device described in this presentation (i.e., the drug or medical device is being discussed in an off-label use). For full information see page 6.

Paper #25
Evaluation of Bone Marrow Aspirate vs. Bone Morphogenetic Protein (RhBMP-2) in 
Multilevel Adult Spinal Deformity Surgery: Minimum Two-Year Evaluation of Anterior 
Fusion Rates and Clinical Outcomes 
Eric H. Buchl, PA-C (Consulting Orthopedists); Chantelle Freeman; Richard Hostin, MD; Cameron Carmody, 
MD; David H. Kim, MD; Alexis P. Shelokov, MD; Level of Evidence: III
Introduction: iliac crest bone graft remains the gold standard for achieving solid fusion in the adult deformity 
patient . however, poor local bone and long fusion constructs are obstacles in obtaining solid fusion . in 
recent years, a plethora of biological substitutes have been developed . to date, no direct comparison 
has been done in the adult deformity patient . the objective of this study was to evaluate fusion rates and 
outcome data of two commonly used biological substitutes for iliac bone graft in the adult deformity 
patient .
Methods: retrospective consecutive patient cohort of primary surgical patients at a single site with adult 
deformity (avg age 52 .2; range 24 .9-66 .1) who underwent anterior (avg 4 .8; range 2-6) and posterior 
(avg 10 .1; range 4-17) correction with instrumentation to the s1/pelvis, with a min of 2 year follow up were 
included (avg 2 .2 yr; range 2 .0-2 .5) . Patients were subdivided into two cohorts: group 1: bone marrow 
aspirate and proceed through CelleCt® system then filter through heAlos® sponges . group 2: rhBMP-2 
at 4 mg/level on an absorbable collagen sponge . one year and 2 year radiographs were graded by an 
independent blinded orthopedic deformity surgeon and a neuroradiologist . Preoperative and post-op 
scoliosis research society (srs) and oswestry Disability index (oDi) were used as outcome tools .
Results: thirty five patients met inclusion criteria, 33 females, and 2 males . one patient was dropped for 
revision surgery prior to one year post op . group 1 consisted of 25 females and no males with a total of 113 
(avg 4 .5 per patient) anterior lumbar interbody fusions (AliF) . group 2 consisted of 8 females and 2 males 
with a total of 48 (avg 4 .8 per patient) AliFs . no statistical difference between the groups in age, anterior 
levels, posterior levels, pre-op deformity, post-op correction, final fusion rates (see chart# 1), and pre-op or 
post-op outcome questionnaires (chart# 2) 
Conclusion: in adult spinal deformity patients, bone marrow aspirate as a biological substitute for iliac crest 
bone graft is equivalent to the use of bone morphogenetic protein (rhBMP-2) in fusion rates and patient 
outcome scores .
Significance: Bone marrow aspirate is equivalent to bone morphogenetic protein for fusion in the adult 
spine deformity patient .

Paper #26
* TLIF vs ALIF: A Matched Cohort Analysis of Caudal Interbody Grafting Strategies in 
Adult Spinal Deformity 
Patrick T. O’Leary, MD; Brian A. O’Shaughnessy, MD; Lawrence G. Lenke, MD; Brenda A. Sides, MA; Timothy 
R. Kuklo, MD, JD; Jacob M. Buchowski, MD, MS; Keith H. Bridwell, MD; Level of Evidence: III
Introduction: interbody grafting at the bottom of a long fusion is commonly performed in order to off-
load posterior instrumentation and promote fusion . We hypothesized that tliF would be an acceptable 
alternative to AliF resulting in equally high fusion rates with no additional morbidity .
Methods: Consecutive adult patients who underwent tliF at the base of a long deformity construct at a 
single institution between 2004 and 2007 having a minimum 2-year f/u were analyzed . tliF patients were 
compared to a 21 patient AliF cohort matched by age, diagnosis, comorbidities, f/u, and extent of 
deformity . srs scores and oDi were utilized to assess clinical outcome .
Results: 34 patients, mean age 52 .5±12 .8 years, had 42 tliFs performed (1 .24±0 .43 levels/pt) . Mean f/u 
2 .32±0 .6 years . Mean posterior fusion levels: 12 .3±4 .3 . Diagnoses: idiopathic (n=23, 67 .7%); degenerative 
(n=11, 32 .3%) . tliFs were performed with titanium boomerang cages (n=25; 75 .3%), mesh cages (n=3; 
8 .8%), and PeeK spacers (n=6; 17 .7%) . graft was a combination of rhBMP-2+local autograft in 31/34 (91 .2%) 
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BMA One Year Fusion Grade
grade 1 2 3 4 5 total 
t11-t12 50% 50% 0% 0% 0% 100%
t12-l1 50% 50% 0% 0% 0% 100%
l1-l2 43 .75% 53 .13% 0% 3 .13% 0% 100%
l2-l3 43 .75% 56 .25% 0% 0% 0% 100%
l3-l4 74 .36% 25 .64% 0% 0% 0% 100%
l4-l5 86 .36% 13 .64% 0% 0% 0% 100%
l5-s1 93 .18% 6 .82% 0% 0% 0% 100%
BMA two year Fusion Grade
grade 1 2 3 4 5 total 
t11-t12 100% 0% 0% 0% 0% 100%
t12-l1 75% 25% 0% 0% 0% 100%
l1-l2 53 .85% 42 .31% 0% 0% 3 .85% 100%
l2-l3 61 .54% 34 .62% 0% 0% 3 .85% 100%
l3-l4 78 .57% 17 .86% 0% 0% 3 .57% 100%
l4-l5 84 .38% 12 .50% 0% 0% 3 .13% 100%
l5-s1 93 .75% 3 .13% 0% 0% 3 .13% 100%
BMP One Year Fusion Grade
grade 1 2 3 4 5 total 
t11-t12 n/A n/A n/A n/A n/A n/A
t12-l1 0% 66 .67% 0% 0% 33 .33% 100%
l1-l2 50% 50% 0% 0% 0% 100%
l2-l3 62 .50% 37 .50% 0% 0% 0% 100%
l3-l4 90% 10% 0% 0% 0% 100%
l4-l5 100% 0% 0% 0% 0% 100%
l5-s1 100% 0% 0% 0% 0% 100%
BMP Two Year Fusion Grade 
grade 1 2 3 4 5 total 
t11-t12 n/A n/A n/A n/A n/A n/A
t12-l1 50% 50 0 0 0% 100%
l1-l2 40% 60 0 0 0% 100%
l2-l3 80% 20 0 0 0% 100%
l3-l4 100% 0 0 0 0% 100%
l4-l5 100% 0 0 0 0% 100%
l5-s1 100 0 0 0 0% 100%

Anterior fusion grading system: 1 = Definite fusion, 2 = 
Probably fusion, 3 = Probably not fused, 4 = not fused, 5= 
Could not be assessed   

Chart 1
BMA BMP p

srs
Pain
preoperative 2 .85 2 .32 0 .14
1 year 3 .59 3 .22 0 .36
2 year 3 .89 3 .57 0 .64
Function 
preoperative 3 .43 3 .3 0 .72
1 year 3 .8 3 .73 0 .85
2 year 4 .14 3 .94 0 .68
self image
preoperative 2 .46 2 .28 0 .5
1 year 3 .78 3 .71 0 .86
2 year 4 .06 3 .96 0 .79
Mental health
preoperative 3 .49 3 .37 0 .65
1 year 3 .99 3 .96 0 .9
2 year 4 .05 4 .05 0 .99
satisfaction
preoperative 2 .6 2 .5 0 .85
1 year 4 .09 3 .94 0 .76
2 year 4 .5 3 .88 0 .2
total
preoperative 3 2 .83 0 .47
1 year 3 .84 3 .68 0 .63
2 year 4 .08 3 .89 0 .63
oDi
preoperative 29 .55 40 .6 0 .11
1 year 17 .73 24 .67 0 .33
2 year 17 .6 18 .5 0 .93

Chart 2
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cases, local autograft and allograft in 3/34 (8 .8%) . improvement in lumbar lordosis was similar between 
the 2 groups (tliF=10 .4º±24 .4 vs AliF=10 .3º±13 .9, P=0 .988) . Focal segmental and global sagittal vertical 
axis correction was also similar . the tliF cohort was associated with shorter or time in min (tliF=525 .4 vs 
AliF=595 .3), reduced hospital stay in days (tliF=8 .4 vs AliF=13 .6, P<0 .001), and greater eBl in ml controlling 
for Psos and VCrs (tliF=1648 .2 vs AliF=1110 .3, P=0 .020) . At final f/u all tliFs and AliFs were graded as fused 
by 2 independent surgeons . srs/oDi outcomes were also significantly improved in both groups . 1 patient in 
the tliF cohort had transient leg dysesthesia postop that resolved at 6 months . there was no case of graft 
migration in either group . 
Conclusion: Both tliF and AliF are viable options for caudal segment interbody grafting as part of long 
fusions in adult spinal deformity . Advantages of tliF include: one incision, a shorter hospitalization, and 
perhaps less total operative time . Moreover, the potential morbidity of an anterior retroperitoneal exposure 
is avoided .

Paper #27
Major Complications in Primary Adult Deformity Surgery: Risk Factors and Clinical 
Outcomes at One Institution with Two to Six Year Follow-Up 
Joshua D. Auerbach, MD; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Kathleen McKeon, MD; Lukas P. 
Zebala, MD (Washington University School of Medicine); Andrew H. Milby, BS; Charles H. Crawford, MD; Brian 
A. O’Shaughnessy, MD; Michael S. Chang, MD; Christine R. Baldus, RN, MHS; Level of Evidence: IV
Introduction: We hypothesize the following: 1)there exist certain identifiable patient and surgery-related 
risk factors for developing a major complication, and 2)patients who sustain a major complication are 
at greater risk for less clinical improvement at 2-6yrs post-operatively compared with minor-only and no 
complications groups .
Methods: Assessment of 124 consecutive, primary adult deformity patients with a minimum age of 40yrs 
treated at a single institution from 2002-2006 . All complications were identified and classified as either major 
or minor(glassman, spine, 2007) . risk factors for complications and their effect on oDi and srs clinical 
outcomes were assessed .
Results: 120 females (age:56yrs,range 40-81) and 4 males met inclusion criteria . Diagnosis was adult scoliosis 
in 85%(105/124), degenerative scoliosis in 11%(14/124), hi-grade spondylolisthesis in 3%(4/124), and 1 
kyphosis . there was 1 surgery-related death, no blindness or major neurologic deficits . the prevalence of 
complications was:15% major(19/124) and 15% minor-only(19/124) . risk factors for major complications 
included age>60yrs(p=0 .002), ≥3comorbidities(p=0 .006), osteoporosis(p=0 .01), history of cancer(p=0 .03), 
and fusion to sacrum(p=0 .01) . All groups(major, minor, and no complications) experienced statistically 
equivalent and significant improvement in srs and oDi clinical outcomes from baseline(table 1) . Patients 
with major complications had similar srs and oDi scores at baseline and at 2-6yrs follow-up were not 
statistically different than the minor-only and no complications groups(p>0 .05) . 
Conclusion: Major complications can be expected in 15% of patients undergoing spinal fusion for primary 
adult deformity surgery . older patients with osteoporosis, a history of cancer, ≥3comorbidities, or fused to 
sacrum are predisposed to developing a major complication . the occurrence of a major complication 
does not have a negative impact on ultimate clinical outcome .
Significance: surgeons should inform older patients with osteoporosis, a history of cancer, ≥3comorbidities, 
or who will be fused to sacrum that their risk for major complications is higher, but that they ultimately do no 
worse than those who avoid major complications, provided there is no blindness or permanent neurologic 
deficit .
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Table 1. Within group comparisons (preop vs final)*

Major Preop ultimate Follow-up (2-6 years) P value

 
 
 
 
 
 

Pain 2 .80 ± 0 .84 3 .39 ± 0 .84 0 .02
self image 2 .29 ± 0 .53 3 .97 ± 0 .76 <0 .001
Function 2 .92 ± 0 .79 4 .26 ± 0 .47 <0 .001
Mental health 3 .72 ± 0 .73 3 .63 ± 0 .97 0 .90
subscore 2 .95 ± 0 .55 3 .82 ± 0 .61 0 .001
oDi 37 .22 ± 16 .05 24 .34 ± 16 .27 0 .005

Minor only 

 
 
 
 
 
 

Pain 2 .98 ± 0 .92 3 .36 ± 0 .82 0 .15
self image 2 .48 ± 0 .64 3 .52 ± 0 .94 0 .006
Function 3 .23 ± 0 .84 3 .58 ± 1 .01 0 .13
Mental health 3 .39 ± 0 .68 3 .65 ± 0 .90 0 .35
subscore 3 .04 ± 0 .58 3 .54 ± 0 .78 0 .007
oDi 35 .95 ± 20 .11 26 .89 ± 19 .69 0 .04

None 

 
 
 
 
 
 

Pain 2 .89 ± 0 .80 3 .65 ± 0 .71 <0 .001
self image 2 .58 ± 0 .67 3 .85 ± 0 .72 <0 .001
Function 3 .10 ± 0 .79 4 .03 ± 0 .70 <0 .001
Mental health 3 .63 ± 0 .73 3 .88 ± 0 .88 0 .05
subscore 3 .07 ± 0 .58 3 .87 ± 0 .64 <0 .001
oDi 36 .31 ± 17 .39 19 .66 ± 17 .58 <0 .001

*Plus-minus values are means±sD .

Paper #28
Outcomes and Complications of Extension of Previous Long Fusion to the Sacro-pelvis: 
Does Surgical Approach Make a Difference? 
Douglas C. Burton, MD (University of Kansas Medical Center); Oheneba Boachie-Adjei, MD; Christopher I. 
Shaffrey, MD; Frank J. Schwab, MD; Richard Hostin, MD; Alexis P. Shelokov, MD; R. Shay Bess, MD; Behrooz A. 
Akbarnia, MD; International Spine Study Group; Level of Evidence: III
Introduction: Few studies have reported the results and complication rates for extension of previous long 
scoliosis fusions terminating at l3, l4, or l5 to the sacro-pelvis . the purpose of this study was to evaluate 
the efficacy and complications of different surgical approaches to optimize spinal alignment correction in 
patients requiring revision spinal surgery with extension of fusion to the sacro-pelvis .
Methods: retrospective, consecutive (1995-2006), multicenter, chart, hrQl, and radiographic review of 
adult deformity pts previously fused distally to l3, l4, or l5 receiving revision surgery to extend the fusion 
to the sacro-pelvis . Pts were divided into APsF (n=30) and PsF (n=14; 10 of 14 had either a PliF or tliF) 
approach groups . Pts were evaluated for pedicle subtraction osteotomy (Pso; n=13) or no Pso (n=31) . 
radiographic evaluation included coronal and sagittal spino-pelvic measures . Perioperative complications 
were noted .
Results: 44 pts of 54 eligible pts, mean age 49 .0 yrs (21-73 yrs), had 2 yr radiographic data . Mean follow-up 
was 41 .9 months (23-135 months) . 41 of 54 pts had 2 yr srs 22 scores . no statistically significant preoperative 
differences existed between the APsF and PsF groups, except the APsF group had a larger tl curve 
(p=0 .011) . only pts receiving Pso had significant sagittal vertical axis (sVA) correction postoperatively 
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(p=0 .002) . Although not statistically significant, more complications occurred in APsF compared to PsF 
(14 vs 1; p=0 .092; table 1) . table 1 indicates that there was no difference in: 1) total complications Pso vs 
no Pso, 2) total pseudarthroses PsF vs APsF, and 3) post-op hrQl outcomes between pts with or without 
complications . 
Conclusion: Posterior approach with osteotomy achieved equivalent sagittal spinal alignment and post-
op hrQl scores without an increase in pseudoarthrosis rates compared to APsF in pts undergoing revision 
surgery with extension of fusion to the sacro-pelvis . Pso achieved a statistically significant improvement in 
sVA correction without increasing complications . Post-op hrQl outcomes were equivalent to the published 
literature of primary surgery to the pelvis .

Paper #29
The Cost and Benefits of Nonoperative Management for Adult Scoliosis 
Steven D. Glassman, MD (Kenton D. Leatherman Spine Center); Leah Y. Carreon, MD, MSc; Christopher I. 
Shaffrey, MD; David W. Polly, MD; Stephen L. Ondra, MD; Sigurd Berven, MD; Keith H. Bridwell, MD; Level of 
Evidence: II
Introduction: scoliosis is a frequent finding in adults, and these patients often use non-operative resources . 
A 2007 systematic review of nonsurgical treatment in adult scoliosis concluded that evidence for 
nonoperative care was lacking . this study quantifies the use, cost, and effectiveness of nonoperative 
treatment for adult scoliosis .
Methods: Adult scoliosis patients treated nonoperatively, were prospectively enrolled in a multi-center 
database in which srs-22, sF-12, and oDi were collected . outcomes were measured as change in hrQol 
from baseline, and as percentage of patients reaching a minimal clinically important difference (MCiD) 
for oDi and sF-12 PCs at two year follow-up . Duration of use and frequency of visits were collected for 
eight modalities: medication use, physical therapy, exercise, injections/blocks, chiropractic care, pain 
management visits, bracing, and bed rest . Direct costs were determined using the Medicare Fee schedule . 
indirect costs were not included . statistical analysis was performed for treated and untreated groups as well 
as for high (oDi>40), mid (oDi = 21 to 40) and low (oDi≤20) symptom patients . Differences were evaluated 
using AnoVA .
Results: in the 123 patients (90% females, mean age = 53 .3 years), 55 patients had no treatment and 
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68 had various nonoperative treatments . in the untreated patients, the only significant change was an 
improvement in srs satisfaction (0 .3, p = 0 .014) . in the treated patients, there was no significant change in 
any hrQol measure . After two years, only 4 of 55 untreated patients (7 .3%) and 3 of 68 treated patients 
(4 .4%) improved above a 12 .8 point MCiD oDi threshold . Mean treatment cost over two years was $10,815 
for all treated patients; $9,704 in the low, $11,116 in the mid and $14,022 in the high symptom group . 
Conclusion: this study raises significant questions as to the value of nonoperative treatment commonly 
used for adult scoliosis . Costs were substantial and no improvement in health status was seen . An important 
caveat is that treatment was not randomized and therefore the treatment group might have deteriorated 
if not for the treatment they received . Better controlled studies evaluating more targeted use of nonsurgical 
treatment in adult scoliosis patients are needed .

Table 1. Mean change in srs domain scores between patients who received treatment and those who did not .
Domain no treatment treatment p-value

srs Activity 0 .06 -0 .14 0 .038

srs Pain -0 .01 -0 .08 0 .506

srs Appearance 0 .08 0 .00 0 .443

srs satisfaction 0 .21 0 .09 0 .500

srs total 0 .06 -0 .06 0 .084

sF-36 MCs 0 .99 -1 .17 0 .231

sF-36 PCs 1 .27 -1 .27 0 .177

oDi 0 .52 -2 .45 0 .158

Paper #30
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
*Growing Rod Fractures: Risk Factors and Opportunities for Prevention 
Justin S. Yang, MD; Paul D. Sponseller, MD (Johns Hopkins Medical Institutions); George H. Thompson, MD; 
John B. Emans, MD; Muharrem Yazici, MD; Marc A. Asher, MD; Lawrence I. Karlin, MD; David L. Skaggs, MD; 
Peter O. Newton, MD; Connie Poe-Kochert, CNP; R. Shay Bess, MD; Rishi V. Kadakia, MD; Ashley Goldthwait, 
BS; Pooria Salari; Behrooz A. Akbarnia, MD; Growing Spine Study Group; Level of Evidence: III
Introduction: rod fracture is a common complication of growing rod treatment . the project sought to 
analyze risk factors for rod breakage and develop preventive strategies .
Methods: records of 322 patients in a prospectively-collected growing rod database were studied . All 
patients with fractures reached 2 yr min follow-up . Multivariate analysis was performed .
Results: 70 rod fractures occurred in 43 patients (13%) . 13 patients had repeat fractures with five patients 
having more than two fractures (max six) . the avg time to fracture after initial insertion was 25±22 mos . 
the most common fracture locations were above or below the tandem connectors (31/70) and near 
the thoracolumbar junction (21/70) . syndromic diagnoses had the highest rate of fracture; sig . greater 
than neuromuscular diagnoses (14%vs2%,P=0 .01) . Patients who were ambulatory had a higher fracture 
rate (28%vs12%,P=0 .009) . single rods had a higher fracture rate than dual rods(34%vs11%,P<0 .001) . 10/13 
patients with repeat fractures had a single rod construct . in the dual rod group, the incidence of both rods 
breaking at the same time was 15% (5/33) and the three repeat fractures occurred ipsilaterally . stainless 
steel rods had a higher fracture rate than titanium rods (19%vs12%,P=0 .03) . the non-fx group contained 
larger diameter rods than the fx group(P=0 .01) . the fx group had smaller tandem connectors than the 
non-fx group (P<0 .001) . tandem and side-to-side lengthening connectors had similar fracture rates 
(18%vs16%,P=0 .92) . neither the size of pre-op scoliosis(P=0 .2) nor kyphosis(P=0 .4) was a risk factor for fracture . 
number of lengthenings per year (P=0 .8), length of instrumentation (P=0 .9), anchor type (P=0 .6), and pelvic 
fixation(P=0 .38) had no significant effect on fracture rates . eight wound complications were reported, 
including three cases of skin breakdown at the rod fracture . 
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Conclusion: risk factors for rod fractures include prior fracture, ambulation, single rods, stainless steel rods, 
small diameters and small tandem connectors . Patients with dual rods usually maintain one intact rod until 
repair . surgeons should consider these factors when designing growing rod constructs . rod replacement, 
with a larger diameter if appropriate, may be a preferred strategy over connecting the broken rods .

Fracture Group Non-Fracture group P value
rod diameter 4 .1 mm 4 .8 mm 0 .01
tandem connector length 62mm 74 mm <0 .001
Age at initial surgery 79 mos 82 mos 0 .78
gender 39% male 42% male 0 .4
Pre-op scoliosis 71° 74° 0 .2
Pre-op kyphosis 43° 48° 0 .4
# of lengthenings per year 1 .18 1 .26 0 .8
length of instrumentation 14 levels 15 levels 0 .9

Paper #31
The Role of Neuromonitoring in Growing Rod and VEPTR Surgery 
Daniel M. Schwartz, MD (Surgical Monitoring Associates); Anthony K. Sestokas, PhD; Vidya M. Bhalodia, MS; 
Cheryl R. Wiggins, AuD; John M. Flynn, MD; William G. Mackenzie, MD; Suken A. Shah, MD; Peter G. Gabos, 
MD; Richard E. Bowen, MD; Alvin H. Crawford, MD; Eric J. Wall, MD; John P. Dormans, MD;   
Level of Evidence: I
Introduction: Data addressing the need for intraoperative neuromonitoring (ionM) during growing rod (gr) or 
VePtr surgery is both sparse and conflicting . While these constructs might appear to pose few risks for neural 
injury, this possibility should not be underestimated . Misdirected pedicle screws may contuse spinal roots or 
cord . Abnormal vasculature, lesions or hypotension may predispose the cord to hypoxic injury during gr 
extension . expansion of the chest wall or positioning may inadvertently stretch the brachial plexus . this study 
evaluated the role of ionM during placement, extension and/or revision of gr/VePtr constructs .
Methods: Multi-modality ionM was performed at 3 pediatric spine centers during 415 consecutive gr or 
VePtr surgeries . All ionM was performed and interpreted by experienced neurophysiologists from one 
private practice utilizing the same standardized anesthesia and ionM protocols .
Results: table 1 summarizes the number and type of ionM alerts by surgical category . spinal cord alerts 
were based on significant loss of transcranial electric motor evoked potential (tceMeP) amplitude, whereas 
pedicle cortex breach was identified by low stimulated eMg thresholds . Brachial plexus alerts were based 
on tceMeP and/or ulnar nerve sseP attenuation . 16 patients had spinal cord alerts during gr revision and/
or lengthening procedures, 7 of which were surgically provoked . of 5 gr patients with unresolved tceMeP 
loss, 4 awoke with at least transient deficit; the remaining child could not be evaluated adequately in the 
immediate post-operative period for meaningful correlation . in the remaining 9 cases, ionM changes were 
resolved either with surgical or hemodynamic intervention . there were 8 pedicle breach alerts for the gr 
group . the incidence of brachial plexus alerts was slightly higher in VePtr than gr surgeries . All resolved with 
surgical or positional intervention . 
Conclusion: the potential for neural injury 
during gr and VePtr surgery should not be 
underestimated . ionM plays an important role 
in early detection and mitigation of evolving 
neural injury and should not be discounted .
Significance: risk of neural injury in gr and 
VePtr surgery should not be underestimated . 
ionM helps prevent/limit neurologic 
sequelae .
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Paper #32
Can Infection Associated with Rib based instrumentation be Managed without Implant 
Removal? 
John T. Smith, MD (University of Utah); Melissa S. Smith, RN; Candace L. Conyers; Sarah A. Mumford, MBA; 
Level of Evidence: IV
Introduction: VePtr has gained wide acceptance for the management of thoracic insufficiency syndrome 
and progressive complex spinal deformity in children . Many children in this population have significant co-
morbidities and low BMi making them high risk for infection and other complications . typically, the protocol 
for treating all but early infection of spinal instrumentation recommends that the implants be removed to 
resolve the infection . the purpose of this study is to determine if a rib based instrumentation infection can 
be managed effectively without implant removal .
Methods: this is an irB-approved retrospective review of medical records of all patients who had VePtr 
procedures and developed infections at PCMC from 2002 to 2008 .
Results: 97 patients underwent 678 VePtr procedures (initial implant: 97; expansion: 403; exchange: 95; 
revision: 83) . 19 infections developed in 16 patients, with an overall 2% rate of infection per procedure . the 
average age at the time of infection was 5 years . the BMi (16 .2) and AnC (8 .2) were predictably low for this 
population . the diagnosis was varied . infection was associated with initial implantation (31%), expansion (47 
%), exchange (5 %), and revision (21 %) . 17/19 infections followed a wound dehiscence . 13 infections were 
classified as superficial and 6 deep . All patients were treated with initial irrigation and debridement and iV 
antibiotics . the average duration of iV therapy was 58 days (range 10-150) and followed by oral suppressive 
therapy for 34 days (2-126) . 3 patients required more than one debridement to control the infection . two 
patients were initially managed with oral antibiotics alone and failed . no patient has required VePtr 
removal to resolve the infection . 
Conclusion: these data suggest that infections involving rib based instrumentation instrumentation without 
fusion procedures can be effectively managed without implant removal . nutrition and improved soft tissue 
management may be significant in reducing the incidence of infection in this patient population .
Significance: this information may be useful when working with infectious disease consultants who continue 
to recommend implant removal when infection involves spinal instrumentation .

Paper #33
* Lengthening of Dual Growing Rods: Is There a Law of Diminishing Returns? 
Wudbhav N. Sankar, MD; David L. Skaggs, MD (Children’s Hospital Los Angeles); Muharrem Yazici, MD; 
Charles E. Johnston, MD; Pooya Javidan; Rishi V. Kadakia, MD; Thomas F. Day, MD; Behrooz A. Akbarnia, 
MD; Growing Spine Study Group; Level of Evidence: IV
Introduction: the purpose of our study was to evaluate the effect of repeated surgical lengthenings and 
time on spinal growth (as measured by t1-s1 length) and Cobb angle in children with early onset scoliosis 
and dual growing rods .
Methods: A multi-center study was performed in which initial radiographs, post-implantation radiographs, 
and radiographs from before and after each lengthening were measured for t1-s1 distance and Cobb 
angle . inclusion criteria included children with early onset scoliosis treated with dual growing rods, minimum 
2 year follow-up and a minimum of three lengthening procedures . linear regression and AnoVA were used 
for statistical analysis .
Results: 38 patients from 5 centers met the inclusion criteria . the average age of our patients was 5 .6 
years (range 1 .7-8 .9), and the mean follow-up was 3 .3 years (range 2-7) . the average interval between 
lengthenings was 6 .8 months . Cobb angle decreased from a mean value of 74º preoperatively to 36º after 
the primary implantation and did not change significantly with repeated lengthenings (p=0 .96) . the t1-s1 
gain after lengthening decreased significantly with repeated lengthenings (p=0 .007) . (Figure 1 - in which 
lengthening#1 is the first lengthening after the primary implant) When the effect of time was considered, 
there was also a significant decrease in t1-s1 gain over time (p=0 .014) . 
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Conclusion: it appears as though the “law of Diminishing returns” applies to t1-s1 length over multiple 
surgical lengthenings of dual growing rods . repeated lengthenings still result in a net t1-s1 increase, 
however, this gain tends to decrease with each subsequent lengthening and over time .
Significance: in children with dual growing rod spinal instrumentation, curve correction occurs after the 
initial surgery and the Cobb angle remains stable over repeated lengthenings . the gain in t1-s1 length 
achieved after a lengthening procedure decreases with each subsequent lengthening and over time, yet 
continued spinal lengthening persists at least through the 7th lengthening .

Paper #34
Auto-Fusion of the Skeletally Immature Spine After Growing Rod Instrumentation 
Patrick J. Cahill, MD (Shriner’s Hospital for Children, Philadelphia); Sean C. Marvil, BS; Corey Schutt, MD; 
Jocelyn R. Idema, DO; David H. Clements, MD; M. Darryl Antonacci, MD; Jahangir Asghar, MD; Amer F. 
Samdani, MD; Randal R. Betz, MD; Level of Evidence: IV
Introduction: the safety and use of growing rods for curve correction and maintenance in the growing spine 
population has been established in published reports . While auto-fusion has been reported, the prevalence 
and sequelae are not known . the purpose of this paper is: to identify the rate of auto-fusion in the growing 
spine with the use of growing rods and to quantify how much correction can be attained with definitive 
instrumented fusion after long-term treatment with growing rods .
Methods: nine skeletally immature children with scoliosis were identified who had been treated using 
growing rods . A retrospective review of the medical records and radiographs was conducted . the following 
data were collected: complications, pre- and postoperative Cobb angles at time of initial surgery (growing 
rod placement,) pre- and postoperative Cobb angles at time of final surgery (growing rod removal and 
definitive fusion), total spine length as measured from t1-s1, % correction since initiation of treatment and at 
definitive fusion, total number of surgeries, and number of patients found to have auto-fusion at the time of 
device removal .
Results: the rate of auto-fusion in children treated with growing rods was 89% . the average percent of the 
Cobb angle correction obtained at definitive fusion was 44% . on average, seven osteotomies per patient 
were required at the time of definitive fusion due to auto-fusion . 
Conclusion: Although growing rods do show moderate efficacy in the control of deformity within the 
growing spine, they also have adverse effects on the spine . immature spines treated with a growing 
rod have high rates of unintended auto-fusion which can possibly lead to difficult and only moderate 
correction at the time of definitive fusion .
Significance: growing rods have been previously described as a fusionless device . however, we have 
demonstrated that fusion does occur and that subsequent definitive surgery is more difficult and deformity 
correction may be diminished .

Figure-1 t1-s1 gain with repeated lengthenings
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Paper #35
In Vivo Distraction Force and Length Measurements of Growing Rods: Which Factors 
Influence the Ability to Lengthen? 
Suken A. Shah, MD (Alfred I. duPont Hospital for Children); Enrique Garrido, MD; Stewart K. Tucker, FRCS; 
Hilali Noordeen, FRCS; Level of Evidence: II
Introduction: the goal of the growing rod technique is to achieve deformity correction while maintaining 
spinal growth . gradual stiffening of the spine can interfere with the ability to lengthen, and authors have 
noted increased forces required to lengthen, decreased length achieved and spontaneous fusion already 
evident at the time of conversion to definitive arthrodesis . the purpose of this study was to measure the 
forces and amount of distraction over time in a consecutive series of patients with growing rods .
Methods: Distraction forces were measured prospectively during 60 consecutive lengthening procedures 
in 26 patients by 1 of 2 surgeons . All patients had single submuscular rod constructs with side-to-side 
connectors . For each measurement, output from a transducer on a dedicated pair of distraction calipers 
was recorded at zero load status and at every 1mm lengthening . resting load prior to any distraction was 
recorded . length obtained at each event was recorded in mm .
Results: Mean peak forces were significantly higher then previously reported (see graph) and increased 
sequentially with each lengthening . the force required to distract the spine doubled at the 5th lengthening 
procedure (mean 368n +/- 54n) and the distraction force was significantly higher at the 5th lengthening 
compared to the previous lengthening (p<0 .01) . Distraction forces were on average 40% higher in patients 
who had undergone an apical fusion at the time of 
primary implantation of the growing rod versus those who 
had no apical fusion (p<0 .05) . Mean length achieved 
at each distraction decreased over time such that by 
the 5th lengthening, consistently less than 8 mm was 
achieved . 
Conclusion: Distraction forces increase significantly after 
repeated lengthening of growing rod constructs and the 
length obtained at each procedure exhibits a decreasing 
trend . the higher distraction forces measured in patients 
who had an apical fusion may explain the increased 
incidence of instrumentation failure reported in the 
literature .
Significance: this is the first study to quantify the significant 
increase in distraction forces in growing rod constructs 
with subsequent lengthening . instrumentation design must 
accommodate these forces to minimize failure .

Paper #36
Cotrel Derotation Casting For Progressive Infantile Scoliosis 
James O. Sanders, MD (University of Rochester); Jacques D’Astous, MD; Marcie Fitzgerald, MPAS, PA-C; 
Joseph Khoury, MD; Shyam Kishan, MD, MB, MS, DNB; Peter F. Sturm, MD; Level of Evidence: IV
Introduction: serial casting using the Cotrel derotation technique is one of several potential treatments for 
progressive infantile scoliosis . this study reviews our early experience to identify which, if any, patients are 
likely to benefit from or fail this technique .
Methods: We followed all patients treated at our institutions for progressive infantile scoliosis since 2003 
prospectively at one institution and retrospectively at the other two . Data, including etiology, Cobb angles, 
rVAD, Moe-nash rotation, and space available for the lung (sAl), were recorded over time .
Results: 47 patients with progressive infantile scoliosis had more than two years of follow-up from the 

Figure 1. Distraction force increased with each 
subsequent lengthening and doubled by the 5th 
procedure
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initiation of casting . the diagnosis of progressive scoliosis was made based upon either a progressive Cobb 
angle or a rVAD of more than 20 degrees at presentation . All but six patients responded to the casting . 
nine patients have undergone surgery to date, six because of worsening and three by parent choice . 
As shown in the table, initiation of casting at a younger age, moderate curve size (<60 degrees) and an 
idiopathic diagnosis carry a better prognosis than an older age of initiation, curve > 60 degrees and a non-
idiopathic diagnosis . the sAl improved from 0 .89 to 0 .93 . no patient experienced worsening rib deformities . 
Conclusion: serial casting for infantile scoliosis often results in full correction in infants with idiopathic curves 
less than 60 degrees if started before 20 months of age . Casting for older patients with larger curves or non-
idiopathic diagnosis still frequently results in curve improvement along with improvement in chest and body 
shape .
Significance: Derotational casting appears to play a role in the treatment of progressive infantile scoliosis 
with cures in young patients and reductions in curve size with a delay in surgery in older and syndromic 
patients .

Follow up Cobb Angle count Start Age Start Cobb Start RVAD Start Nash % idiopathic 
10 or less 14 1 .1 36 24 1 .8 86%
11 to 21 5 2 .5 42 20 2 .5 80%
21 to 40 13 2 .6 56 30 2 .6 62%
>40 15 2 .5 60 31 2 .2 47%
total 47 1 .8 50 28 2 .2 66%

Paper #37
Intraspinal Anomalies in Infantile Idiopathic Scoliosis: Prevalence and Role of MRI 
Joshua M. Pahys, MD (Shriner’s Hospital for Children, Philadelphia); Amer F. Samdani, MD; Randal R. Betz, 
MD; Level of Evidence: III
Introduction: idiopathic scoliosis in patients under ten years of age has been shown to carry a higher 
prevalence of concordant intraspinal anomalies, up to 20%, in juveniles, when compared to the adolescent 
age group . Few studies exist assessing the prevalence of intraspinal anomalies in the iis patient population . 
Dobbs et al (2002) reported a 21 .7% prevalence of neural axis abnormalities in 46 patients with presumed iis 
across three combined spinal deformity clinics and recommended a screening Mri for all iis patients with a 
curve > 20 degrees . the purpose of this retrospective case series is to identify the prevalence of intraspinal 
anomalies in patients with presumed iis at a single, large volume institution and further define the role for a 
screening Mri .
Methods: A retrospective review of the medical records of 54 consecutive patients at a single institution 
with a presumed diagnosis of iis was performed . All patients satisfied the strict inclusion criteria of: curve > 20 
degrees, age < 36 months at diagnosis, normal neurologic exam (i .e . normal tone, motor strength, reflexes, 
etc .), absence of any concomitant syndromes or congenital anomalies, and an Mri of the spine from skull 
to coccyx .
Results: Mri revealed a neural axis abnormality in seven (13%) of 54 patients who underwent an Mri . in this 
subset of seven patients, five (71 .4%) required neurosurgical intervention . tethered cord requiring surgical 
release was identified in three patients, Chiari malformation requiring surgical decompression was found in 
two patients, and a small nonoperative syrinx was found in two patients . 
Conclusion: this study represents the largest evaluation of intraspinal anomalies in iis to date . our patient 
population exhibited a smaller percentage (13%) of neural axis abnormalities than previously reported . 
Based on these findings, close observation may be a reasonable alternative to an immediate screening Mri 
in patients presenting with presumed iis and a curve >20 degrees .
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Paper #38
*Do Growth Guidance Rods Have Acceptable Complications and Fewer Surgeries? 
Richard E. McCarthy, MD (Arkansas Childrens Hospital); Scott J. Luhmann, MD; Lawrence G. Lenke, MD; 
Frances McCullough, MNSc; Level of Evidence: IV
Introduction: twenty-two pts with the growth guidance system for correction of spinal deformities in early 
onset scoliosis (eos) were evaluated at 2 yr follow-up at 2 centers . We wanted to determine if the number 
of returns to surgery and complications were comparable to traditional distraction based growing rods .
Methods: the favorable results of treatment of > than 50 degree eos with the growth guidance procedure 
have been previously reported . We are critically analyzing the complications of 22 pts . with > than 2 yr 
(2-3 .6) follow-up at 2 centers with 3 surgeons . the diagnoses were idiopathic (9), neuromuscular (10), 
Congenital (2), and intrathecal tumor (1) .
Results: the complications were divided into groups: implant related-11pts (7 with prominent implants, 4 
with broken rods) Wound related- 4 pts . (3 washouts or plastic proc ., 1 implant removal) Alignment -3 pts . 
(All corrected at final fusion) general-1 pt . Pleural effusion (Ct) . total number of complications was 30 with 
26 unplanned operative procedures . three pts completed sufficient growth for final fusion . there were no 
neurologic changes in any pts . 
Conclusion: thirty complications in this complex group of eos patients is comparable to Akbarnia’s reports 
with distraction growing rods, however, their patients underwent planned operative lengthenings . if our 
group of patients had lengthenings every six months they would have had an additional 115 procedures 
from which they were spared due to the growth guidance without operative lengthening of the shilla . 
eight of our patients had more than one complication implying they were predisposed to problems due 
to underlying illness, i .e . spina Bifida or level of activity . rod breakage occurred more frequently in active, 
ambulatory children with smaller rods (3 .5mm) .
Significance: the growth guidance patients had complications at a level comparable to what has been 
reported in the literature for growing rods while being spared an additional 115 procedures for spinal 
lengthening .

Paper #39
*Submuscular Growing Rods: Technique, Results and Complications of 88 Patients with 
Minimum Two-Year Follow-Up 
Najma Farooq, MD; Enrique Garrido, MD; Farhaan Altaf, MBBS, BSc, MRCS; Joanne Dartnell, MRCS; Stewart 
K. Tucker, FRCS; Hilali Noordeen, FRCS (Royal National Orthopaedic Hospital); Suken A. Shah, MD; Level of 
Evidence: IV
Introduction: the challenges of treating children with early onset scoliosis mandate control of the deformity 
and maintenance of pulmonary function while allowing spinal and truncal growth . Previous publications 
have demonstrated safety and effectiveness of the growing rod technique in a limited number of patients . 
the purpose of this study was to report on a large series of patients managed with growing rods from a 
single center .
Methods: this is a retrospective review of 88 consecutive patients lengthened from 1999 to 2006 with 
minimum 2-year follow up . Diagnoses included infantile and juvenile scoliosis (26), congenital (19), 
neurofibromatosis (4), syndromic (15) and neuromuscular (24) . number and frequency of lengthening, 
changes in scoliosis Cobb angle and complications were recorded .
Results: 88 pts with average age of 6 .7 yrs (range 2 .1 - 11) underwent single submuscular growing rod 
insertion . 27 patients had a simultaneous short apical fusion . the mean follow up was 3 .8 yrs (2 - 9 .5 yrs); pts 
underwent an average of 4 .4 lengthenings with a mean interval of 8 .1 months . 30 pts went on to final fusion 
at a mean age of 12 yrs . the preop scoliosis improved from 70º (range 50 - 110) to 37º (range 14 - 81) after 
insertion, 39º (7 - 75) at last lengthening and 32º at final fusion (18 - 70) . in the group without apical fusion, 5 .5 
cm of length was obtained, compared to 3 .8 cm with apical fusion (p<0 .05) . Complications included 3 deep 



82 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

scientific Ptogram
A

bstracts

Scientific Program Abstracts

* The FDA has not cleared a drug and/or medical device described in this presentation (i.e., the drug or medical device is being discussed in an off-label use). For full information see page 6.

infections; one patient required removal of instrumentation . six pts had proximal anchor loss and 2 had distal 
pedicle screw migration . 14 pts (16%) had rod fractures, with the highest incidence after the 5th lengthening 
and more commonly in the apical fusion group . two pts were converted to early fusion due to severe 
junctional kyphosis . FVC in the idiopathic group of pts was 62% predicted preoperatively and 64% at last 
follow up . FVC in pts with congenital scoliosis was 54% predicted preoperatively and 45% at last follow up . 
Conclusion: single submuscular growing rod constructs were effective in maintaining spinal growth and 
correcting deformities in early onset scoliosis . Considering the number of procedures performed per patient, 
the complication rate was acceptable and favorable to dual rod instrumentation series .

Paper #40
*V/Q asymmetry changes following Rib based instrumentation treatment of TIS 
Greg Redding, MD; Kit M. Song, MD (Seattle Childrens Hospital); Level of Evidence: IV
Introduction: scoliotic and chest wall deformities in children have been presumed to cause restrictive 
lung disease due to constriction of volume of the thorax . treatment has been directed to structurally 
expand and improve volume, but correlates to functional changes have been lacking . We hypothesized 
that asymmetric lung function (AlF) as measured by V/Q asymmetry would be improved after structural 
interventions for the tis .
Methods: 30 children being evaluated for tis had V/Q scans as a part of their evaluation . 17 had V/Q scans 
before and after either conventional rib based instrumentation stabilization or a rib based instrumentation 
“growing rod construct” (spine to spine) . instrumentation constructs were designed to distract across the 
concavity of deformity in all cases . space available for lung and Cobb angle changes were recorded for 
all cases . A “normal” V/Q scan was defined as a ratio of 55% right/45% left for children greater than 1 year 
of age and 50%:50% ratio for infants less than 1 year old .
Results: 7/17 had normal preoperative right/left ventilation distributions . 4/7 became abnormal after surgery . 
10/17 had significant preoperative asymmetry . 7 had under ventilation of the concave side and 3 under 
ventilation of the convex side . six of these patients had more asymmetry after treatment independent of 
which side was under ventilated, 1 was unchanged, and 4 decreased their asymmetry after treatment . 
Fifteen of 17 patients had improvement in their sAl as defined by movement of their concave/convex ratio 
towards 1 . Cobb angle at the time of evaluation was not correlated to severity of V/Q asymmetry and 
angle correction was not correlated to the degree or direction of change of ventilatory function . 
Conclusion: surgical treatment of tis by rib based instrumentation or “growing rod” constructs created a 
larger space and correction of biplanar deformity, but did not improve AlF
Significance: Changes in regional lung volume after surgery are not the same as changes in the distribution 
of ventilation or perfusion between the concave and convex lungs . While lung volumes might increase after 
rib based instrumentation, regional ventilation and perfusion do not do so despite improvement in sAl and 
Cobb angle .

Paper #41
*A Minimum Two-Year Comparison of Safety and Efficacy of Screw/Rod Constructs in the 
Pediatric Cervcal Spine 
Jonathan J. Carmouche, MD (Roanoke Orthopaedic Center) John E. Lonstein, MD; Robert B. Winter, MD; 
James D. Schwender, MD; Joseph H. Perra, MD; Level of Evidence: III
Introduction: Pediatric cervical fusions are demanding procedures with high complication rates . rigid 
fixation improves fusion rates and decreases halo usage and complications .
Methods: 19 patients, mean age 10 + 2 (yrs + mo)(range 2 + 3 to 17 + 10) underwent 20 posterior cervical 
procedures using screw and rod constructs (group A) . 57 patients, mean age 9 + 4 (range 1 + 5 to 16 + 5) 
underwent 63 procedures with non-screw/rod constructs (group B) . Charts and radiographs were reviewed .
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Results: in group A, two cases (10%) had delayed wound healing . screw placement was aborted in two 
cases (10%) . A halo was used in 4 cases (20%) . in group B, the total complication rate was 44% . A halo was 
used in 33 cases (52%) . Complications were halo associated (42%), psuedoarthrosis (16%), wound infection 
(1 .6%), paraplegia (1 .6%) and ascending fusion (3 .2%) . 
Conclusion: group A had lower halo usage, pseudoarthrosis and complications . Pediatric cervical fixation 
with screw and rod constructs was safe and effective .
Significance: Pediatric screw/rod instrumentation is technically demanding but results are superior to older 
techniques .

Paper #42
Cervical Kyphotic Deformity Increases Spinal Cord Intramedullary Pressure: A Cadaveric 
Study 
Albert Chavanne, MD (The UC Neuroscience Institute: Department of Neurosurgery, University of Cincinnati; 
The Mayfield Clinic and Spine Institute) David B. Pettigrew, PhD; Jeffrey R. Holtz, PA-C; Neal Dollin; Charles 
Kuntz, MD; Level of Evidence: N/A
Introduction: Previous studies of asymptomatic volunteers have revealed that the greatest variation in 
regional sagittal curves occurs in the cervical spine with “normal” cervical alignment ranging up to +15-20º 
kyphosis . We sought to determine if pressure within the spinal cord parenchyma (iMP) increases in response 
to cervical kyphosis .
Methods: eight fresh-frozen cadavers were dissected . the anterior 2/3 disc was removed and wedge 
vertebral osteotomies were performed from C2-C3 to C6-C7 . Posterior facet capsules, interspinous 
ligaments, and ligamenta flava were released . Posterior segmental fixation was placed from occiput to C7 .
Cadavers were positioned sitting with physiologic cervical lordosis; head halo ring stabilized . the posterior 
arch of C1 was removed, dura opened, and 3 pressure sensors were advanced caudally to C7, C4-C5, 
and C2 within the cord parenchyma . A step-wise kyphotic deformity was then induced by sequentially 
releasing, distracting, and retightening the halo and short segment rods . At each level, fluoroscopic images 
and pressure measurements were obtained . the C2-C7 angle was measured using the gore method . the 
horizontal distance between the C7 vertebral body and odontoid plumb line (C2-C7 sVA) was measured .
Results: Minor iMP increases of 2-5 mm hg were observed in 4 of 5 instances (80%) in which the gore angle 
was > +7 .5º and < +21º (compared with 1 in 13 (7 .7%) in which the gore angle < +7 .5º) . gore angles from 
+21º to +78º resulted in exponential increases in iMP ranging to > 40 mm hg . iMP was increased in 30 of 
32 instances (94%) in which the C2-C7 sVA exceeded 75 mm (compared with 0 of 11 in which the C2-C7 
sVA was < 75 mm) . At maximal kyphotic deformity, laminectomy from C2 to C7 resulted in a mean 21% 
reduction in iMP . 
Conclusion: Minor cervical kyphosis from +7 .5º to +21º resulted in less than 5 mm hg increase in iMP . As 
the magnitude of cervical kyphotic deformity increased greater than +21º, iMP increased exponentially . 
Cervical laminectomy resulted in minimal decreases in iMP .
Significance: Cervical kyphotic deformity increases iMP .

Paper #43
Complication Rates in Pediatric Spondylolisthesis Surgery: A Dual Center 16 Year 
Retrospective Review 
Patrick J. Cahill, MD (Shriners Hospital for Children, Philadelphia); Amer Samdani, MD; Jason R. Smith, PA-C; 
Craig Finlayson, MD; Sean C. Marvil, BS; Mark E. Tantorski, DO; Kim Hammerberg, MD; Jahangir Asghar, MD; 
Randal R. Betz, MD; Peter F. Sturm, MD; Level of Evidence: IV
Introduction: the indications for spondylolithesis surgery in children are different than in adults with attention 
needing to be paid to future growth and the development of long term deformity . no previous study has 
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examined the complication rates in spondylolisthesis surgery in children alone . Complications fall into one of 
these general categories: pseudarthrosis, neurological deficit, painful instrumentation, and wound problems 
(infections, seromas, and dural tears) .
Methods: We retrospectively reviewed 43 patients who underwent surgery for spondylolisthesis or 
spondylolysis from 1984 to 2005 at 2 institutions . A minimum 2 year follow up was required for inclusion . the 
radiographs and medical records were reviewed .
Results: the overall complication rate was 47% (20/43) . the overall re-operation rate is 37% . the female 
to male ratio was 4:1 . the average age was 14 .4 years (range 6-19) . the mean follow up period was 4 
years 11 months . the most common complication was pseudoarthrosis in 16% (7/43) . these seven patients 
required an average of 1 .6 repeat surgeries . Four of the 7 (57%) continued to experience back pain at 24 
months . Another common complication was a post-operative neurological deficit involving 12% (5/43) . 
only 1 of these patients had a reduction at the index procedure . two of 5 (40%) had subsequent reduction 
procedures . Four of these five (80%) had a persistent neurologic deficit at final follow-up . Furthermore, 
3 of 5 (60%) required subsequent tendon transfers . three of 43 (7%) sustained an incidental durotomy 
repaired at the time of the index procedure and another 2 (5%) had pain due to prominent instrumentation 
requiring operative intervention . two of 43 (5%) had 
wound infections requiring a total of 3 additional 
procedures . one developed a seroma that did not 
require surgical intervention . 
Conclusion: Pseudoarthrosis, neurologic deficits, 
and wound problems were the most common 
complications from spondylolisthesis surgery in 
children . reoperation is not uncommon .
Significance: Complications from spodylolisthesis 
surgery in pediatric patients occur . the information 
on rates of untoward events can help physicians 
and parents with pre-operative discussions and 
expectations .

Paper #44
Direct Repair of Spondylolysis Presenting Following Correction of Adolescent Idiopathic 
Scoliosis 
Wael Koptan, MD (Cairo University Hospital); Yasser ElMiligui, MD; Wael Hammad, MD; Level of Evidence: IV
Introduction: Although spondylolysis is found in 6 % of 
idiopathic scoliosis patients, very little was reported on 
management of pars defects in this group . these patients 
with painful spondylolysis are most eligible for direct repair 
of the defect rather than lumbosacral fusion in an attempt 
to save motion segments . the aim of this work is to analyze 
the clinical and radiological outcome of this technique 
and evaluate its possible complications .
Methods: A prospective study included ten consecutive 
patients with spondylolysis presenting after an average 
of 3m (range 2-7m) from correction of their idiopathic 
scoliosis with low back pain not responding to 
conservative therapy and interfering with everyday life 
and sports activities . the surgical technique consisted of 
thorough debridement of the defect, impacting the gap 
created with a tricortical iliac crest graft and rigid fixation 
by either pedicle screws and a V-shaped rod (5 patients) 

total
number

rate (as percent
of entire series)

Pseudarthrosis 7 16
Neurologic 5 12
 persistent 4  
 transient 1  
Wound  6 14
 infection 2  
 seroma 1  
 durotomy 3  
Painful instrumentation 2 5
total 20 47

A female 
patient 15 
y old with 
spondylolysis 
presenting 
after 
correction 
of her 
idiopathic 
scoliosis . Pars 
repair was 
performed 
(b) pre-op, 
(d) intra-
op and (e) 
follow-op 
x-rays .
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or a cable screw construct (5 patients) . the mean age at operation was 16 years (range 14 - 19 years) . All 
patients were followed-up for a minimum of 2 years; an average of 3 .5y (range 2 - 5y) .
Results: nine patients had an excellent result, returned to normal everyday life and participated in 
sports when desired . the mean oDi and srs total scores were (12 [0 to 36] and 89 [61 to 103] . Follow up 
radiographs and Ct scans revealed healing of all defects in 9 cases and no signs of disc degeneration 
in any . there was no outcome difference between the two construct types and no implant related 
complications were encountered in either . 
Conclusion: the results of direct repair of spondylolysis in idiopathic scoliosis patients were very satisfactory 
both clinically and radiologically . Direct repair appears to be a logical alternative to spinal fusion . lumbar 
spine mobility was preserved and precocious motion segments were saved with a relatively simple 
operation .

Paper #45
Healing Rate for 124 Adolescent Lumbar Pars Interarticularis Fractures Treated 
Conservatively 
John W. McClellan, MD (Nebraska Spine Center); Kay Ryschon, MS; Sarah Stamm, MPA-C; Level of 
Evidence: IV
Introduction: Adolescent pars interarticularis (pars) fractures are a common source of lumbar back pain . 
Current conservative management often includes activity restriction and brace management . Most are 
returned to normal activity including sports as symptoms resolve . the healing rate of pars fractures has not 
been well studied . We report the healing rate in 124 adolescents with lumbar pars fractures .
Methods: the study population consisted of 124 adolescents diagnosed with pars fracture by Ct . Patients 
were all treated with limitation of activity and avoidance of nonsteriodal anti-inflammatory agents .
Results: Patients were reevaluated at 3 months for signs of healing . the pars fracture healed in only 3 cases 
(2 .4%) . 
Conclusion: orthopaedic spine surgeons can not assume that the lumbar pars fracture has healed as 
patient’s symptoms resolve . We found an alarming low rate (2 .4%) of healing in our patients .
Significance: Follow-up studies should be considered in all patients to confirm whether the pars fracture has 
healed . Appropriate patient education relies on the providers knowing whether the fractures have healed .

Paper #46
Spondylolisthesis Classification Based on Spino-Pelvic Alignment 
Hubert Labelle, MD (CHU Sainte-Justine) Pierre Roussouly, MD; Eric Berthonnaud, PhD; Jean-Marc Mac-
Thiong, MD, PhD; Michael T. Hresko, MD; John R. Dimar, MD; Stefan Parent, MD, PhD; Mark Weidenbaum, 
MD; Courtney Brown, MD; Serena S. Hu, MD; Level of Evidence: II
Introduction: sagittal plane alignment has increasingly been recognized as a key factor in planning 
treatment for spondylolisthesis . since existing classifications do not include assessment of sagittal alignment 
and cannot be used to guide surgical treatment, this study assessed the usefulness of these criteria in 
surgical planning .
Methods: A multi-center database containing the digitized standing lateral radiographs of 816 subjects 
(mean age 18 .5, 37% male, 63% female) with l5-s1 spondylolisthesis was analyzed with a custom software to 
determine the sagittal alignment of the spine and pelvis . K-means cluster analysis was performed to identify 
natural groups based on spino-pelvic alignment measures including pelvic incidence (Pi), sacral slope (ss), 
pelvic tilt (Pt), l5 incidence, lumbar lordosis, thoracic kyphosis and C7 plumbline .
Results: Four significantly different clusters were identified . in 540 low grade subjects, Pi was the main 
contributor to 2 cluster groups, averaging 52º±9 (normal) in cluster 1 (n=317) and 74º±12 (above normal) in 
cluster 2 (n=223) . in 276 high grade subjects, Pt and ss were the main contributors to 2 clusters, with high 
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Pt/low ss values in cluster 3 (n=142) and low Pt/high ss 
values in cluster 4 (n=134), while Pi was above normal 
in both . C7 plumbline was significantly higher (>3cm) in 
cluster 4 compared to the others . 
Conclusion: Mechanical strain at the lumbo-sacral 
junction will vary in each cluster . Cluster 1 includes 
a subset of subjects with below-average Pi (<45º) 
previously identified as caused by a nutcracker 
mechanism rather than shear . since Pi is always above 
normal in high grade slips, normal Pi values in cluster 1 
suggest that progression to a high slip is unlikely in this 
group as opposed to cluster 2 . the results for high grade 
slips confirm a previous report which labeled cluster 3 
as having a balanced pelvis and cluster 4 a retroverted 
position . sagittal imbalance of the spine was detected 
only in cluster 4 .
Significance: A classification based on sagittal spino-pelvic alignment is presented . subjects with type 1 and 
2 spondylolisthesis (cluster 1) are at lower risk of progression compared to type 3 (cluster 2) . in high grade 
slips, reduction techniques should preferably be considered for types 5 and 6 (cluster 4) .

Paper #47
Three Dimensional Correction of Severe Rigid Neurofibromatosis Scoliosis 
Wael Koptan, MD (Cairo University Hospital); Yasser ElMiligui, MD; Wael Hammad, MD; Level of Evidence: IV
Introduction: the surgical management of severe rigid dystrophic 
neurofibromatosis curves is a demanding procedure with uncertain 
results . several difficulties are present in such patients including a 
poor bone stock, sharp angulation of these curves and the delicate 
nature of the dural sac . the aim of this work is to review the clinical 
and radiographic outcome of three-dimensional correction of 
severe rigid neurofibromatosis curves analyzing its efficacy, safety 
and possible complications .
Methods: the results of 36 patients with severe rigid 
neurofibromatosis deformities surgically treated between 1997 
and 2005 were retrospectively reviewed . thirty-two patients were 
followed-up for a minimum of 3 years; an average of 6 .5y (range 
3 - 9y) . the average age was 14 years (range 11 - 19y) . All patients 
had typical dystrophic curves and the apex of the deformity 
was dorsal (13 patients); dorsolumbar (14 patients) and lumbar 
(5 patients) . An Mri was performed and no intra/extra spinal 
anomalies or neurofibromas were found . All patients had a two 
staged procedure; an anterior release followed latter by posterior 
instrumentation augmented by sublaminar wires . the wires were 
placed immediately below the proximal anchor and several 
sublaminar wires at the apex of the deformity . there were a total of 
142 wires with an average of 6 .5 wires/ patient (range 5 - 8 wires) .
Results: the mean Cobb angle of the main curve was 102 .2º before 
surgery corrected to an average of 39º and the loss of correction 
had an average of 4º . sagittal alignment improved from an average of 12º to an average of 47º and 
rotation was corrected by an average of 34% . there were no dural tears during passage of the sublaminar 
wires and no neurological or implant related complications . 

the main curve was 113° before surgery 
corrected to 40°
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Conclusion: the use of extensive and vigorous anterior release with posterior hybrid instrumentation has 
proved useful and effective in the treatment of these difficult cases; sublaminar wires allow safe gradual 
correction and even distribution of forces over multiple anchor points improving the correction achieved 
and decreasing implant related complications .

Paper #48
Thoracolumbar Kyphosis in Mucopolysaccharidosis I (Hurler Syndrome) 
Irfan Siddique, MBChB, FRCSOrth (Royal Manchester Children’s Hospital); Raphael H. Sacho, MBBCh, 
MRCS(Eng); Neil J. Oxborrow, MD, FRCS (Tr-Orth), MbChb (Hons), BSc (Hons); Ed Wraith, MB, ChB, FRCPCH; J. 
Bradley Williamson, FRCS; Level of Evidence: IV
Introduction: thoracolumbar kyphosis is a skeletal manifestation of Mucopolysaccharidosis i (MPs-i), hurler 
syndrome . We present the largest case series in the published literature to date in order to define its natural 
history and management .
Methods: Forty two patients with MPs-i had treatment with bone-marrow transplantation and/or enzyme 
replacement therapy between June 1995 and october 2007 . these patients had regular systematic clinical 
review and were seen at least annually . standing lateral radiographs of the thoracolumbar spine taken at 
these visits were retrieved, digitized, enhanced using computer software (Adobe Photoshop Cs4, Adobe 
systems inc .) and the Cobb angle measured (screen Protractor 4 .0, iconico) . statistical analysis was 
performed using mean values, standard deviation (sD), 95% confidence intervals (95% Ci) and repeated 
measures AnoVA .
Results: All patients had been followed up for a mean of 2years 8months . At initial examination (average 
age 1year 1month) the thoracolumbar kyphosis measured an mean of 40 degrees (sD 12 degrees) . Five 
patients underwent anterior vascularised rib graft at an average age of 3 years for progressive deformity - 
mean Cobb angle pre-operatively was 53 degrees and at final follow-up (average 8years 10months) was 
44 degrees . Analysis of non-operatively treated patients revealed that patients with an initial Cobb angle 
(at an average age of 1year 2months) of less than 40 degrees were statistically significantly (p=0 .005) less 
likely to develop progressive kyphosis over the average follow-up period of 3 .5 years (mean initial Cobb 
angle 30 degrees and at final follow-up 34 degrees) than those with an initial Cobb angle greater than 40 
degrees (mean Cobb angle initially 46 degrees and at final follow-up 61 degrees) . 
Conclusion: thoracolumbar kyphosis is of variable severity in hurler’s syndrome and those who present with 
a Cobb angle of greater than forty degrees are significantly more likely to develop progressive kyphosis . 
treatment in the form of vascularised rib graft in these patients appears to arrest progression of the 
deformity .
Significance: this study outlines the previously undefined natural history of thoracolumbar kyphosis in hurler 
syndrome, its clinical management and results of treatment .

Paper #49
Pelvic Radius Angle: An Essential Parameter for Sagittal Spinopelvic Alignment 
Roger P. Jackson, MD (North Kansas City Hospital); Anne C. McManus, RN; Jill Moore; Chris Hales; Level of 
Evidence: II
Introduction: evaluation of sagittal sacropelvic morphology and its association with lumbopelvic alignment 
is an important and clinically relevant issue . radiographic assessment of this morphology is often difficult 
due to anatomic variation of the proximal sacrum . An efficient and reliable technique to assess this 
morphology, which avoids registration of the entire sacral endplate, is needed .
Methods: 200 adult volunteers had standing 36” radiographs of the spine and pelvis that included both hips . 
the Pelvic radius Angle (PrA) was measured from the Pr line (as defined in the literature) to the horizontal . 
Vertebral endplate slopes (Ves) were measured from the horizontal . PrA = sacral endplate slope + the 
fixed pelvic contribution to lordosis (Pelvic lordosis) . lumbo-Pelvic lordosis (lPl) = PrA ± a specific Ves . Pi 
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was determined . A clinically relevant group of 24 high grade lytic spondylolisthesis patients was used to 
determine reliability and efficiency of the PrA and Pi methodologies .
Results: PrA was always <90º, but >55º . l4 slope was approximately neutral (range: 16º to -24º) . t12 slope 
was always positive (4º to 37º) . lordosis varied greatly (34º to 80º), but total lPl (Pr line to t12 slope) 
was approximately 90º and always >70º . Distal lPl (Pr line to l4 slope) was always >45º . PrA was better 
correlated with the lordosis measurements (r = - .72) compared to Pi (r = - .52) . in the volunteers, intra- and 
inter-observer reliabilities were very high for both PrA and Pi measurements (r ≥  .95 for all) . But when applied 
clinically in the patients, intra- and inter-observer reliabilities were better for PrA vs . Pi (r =  .93 and  .89 vs . 
r =  .79 and  .68, respectively) . Measurement times for PrA were faster vs . those for Pi (i .e . 50% less time to 
measure PrA) . 
Conclusion: the PrA and Ves can determine minimum lordosis requirements, which are dependent on 
individual pelvic morphology, without having to register the entire sacral endplate . this methodology can 
be both efficiently and reliably applied within the clinical setting . When fixing lordosis by surgical fusion, the 
minimum requirements should be met .
Significance: Assessment and understanding of sagittal balance is fundamental in our management of 
spinal disorders .

Paper #50
The Natural History & Fate of SRS Presentations (2000-04) 
Nanjundappa S. Harshavardhana, MS (Orth); Dip; SICOT (Queen’s Medical Center, Nottingham Unversity 
Hospitals NHS Trust); Roshana Mehdian; James L. Nutt; Hossein S. Mehdian, MD, FRCS(Ed); Ujjwal K. Debnath, 
FRCS, MS/Orth; Level of Evidence: N/A
Introduction: Abstracts submitted to scientific meetings may not contain adequate information to assess 
validity of a research topic . our objective was to determine PPCr in peer-reviewed indexed journals 
of abstracts presented at srs annual meetings and to evaluate for consistency between abstracts & 
subsequently published FtA .
Methods: We reviewed all presentations (podium & posters) of past srs annual meeting proceedings 
(2000-04) and undertook a comprehensive PubMed search to determine if the abstract was followed by a 
publication subsequent to its presentation as FtA up to the beginning of Dec 2008 . the published FtA was 
compared with oAb and evaluated for consistency with respect to study cohort/design, conclusion and 
authorship against a structured proforma .
Results: A total of 1063 abstracts (452 podium & 611 posters) were identified . 560 (295 podium & 265 posters) 
were published as FtA in 51 journals . the overall PPCr was 52 .68% (65 .26 for podium and 43 .37% for posters) . 

sl
no Year

All presentations Free-papers (Podium Presentations) Poster Presentations

total Pub not 
Pub

100%
match

Conv
rate

100%M
Cr total Pub not 

Pub
100%
match

Conv
rate

100%M
Cr total Pub not 

Pub
100%
match

Conv
rate

100%M
Cr

1 2000 210 98 112 30 46 .67 30 .61
(14 .28%) 87 62 25 18 71 .26 29 .03

(20 .69%) 123 36 87 12 29 .27 33 .33
(9 .75%)

2 2001 166 97 69 33 58 .43 34 .02
(19 .76%) 88 62 26 23 70 .45 37 .09

(26 .13%) 78 35 43 10 44 .87 28 .57
(12 .82%)

3 2002 214 106 108 47 49 .53 44 .34
(21 .96%) 87 53 34 22 60 .92 41 .51

(25 .29%) 127 53 74 25 41 .73 47 .17
(19 .68%)

4 2003 259 137 122 37 52 .89 27 .00
(14 .28%) 89 53 36 17 59 .55 32 .07

(19 .10%) 170 84 86 20 49 .41 23 .81
(11 .76%)

5 2004 214 122 92 37 57 .00 30 .32
(17 .28%) 101 65 36 18 64 .35 27 .69

(17 .82%) 113 57 56 19 50 .44 33 .33
(16 .81%)

grand 
totAl 1063 560 503 184 52 .68 32 .85

(17 .3%) 452 295 157 98 65 .26 33 .22
(21 .7%) 611 265 346 86 43 .37 24 .85

(14 .0%)

Abbreviations explained:-
100%M Cr – 100% match conversion rate with no discrepancy to study cohort/design, sample size, author names/order 
and conclusion 
Figures in brackets indicate the value with all srs presentations (published & unpublished) as denominator 
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the PPCr was highest for 2001 (58 .4%) closely followed by 2004 (57%) . two-thirds of them were published in 
spine (361 FtA) and JBJs(Am) accounted for 6 .25% of publications (35 FtA) . 87 .32% of them were published 
within 3 years of presentation (489/560) . interestingly 16 presentations were already published as FtA before 
their submission (2 .85%) . the PPCr was 1 .5 times higher for free-papers as compared to posters and was 
statistically significant (p<0 .0001) and odd’s ratio(or)=2 .45(1 .90-3 .15) . 
Conclusion: the PPCr of srs presentations is better than AAos (34 .2%; Bhandari et al, JBJs(Am) 2002: 84(4), 
615-21) and ranks high in comparison with other medical specialties (32-72%) . the studies were of high 
quality/content with negligible duplication validating the rigorous peer-review selection process . only a 
third of free-papers were not followed by publication as FtA . Changes to the study cohort/design, authors 
or/& conclusion was common (seen in two-thirds of all published FtA) .
Significance: the srs presentations (esp . posters) should be interpreted with caution until their subsequent 
publication as a FtA . however acceptance of an abstract for presentation at the srs annual meeting (esp . 
podium) is a benchmark of quality .

Paper #51
Comparing Financial Disclosure Reporting at Annual Spine Conferences 
Brian L. Ju, BS (Yale University School of Medicine); Christopher P. Miller; Peter G. Whang, MD; Jonathan N. 
Grauer, MD; Level of Evidence: N/A
Introduction: recently, increasing attention has been given to determining how financial conflicts of interest 
affect the integrity of medical science . in response, various financial disclosure policies have been adopted 
to increase transparency . however, there is still confusion regarding what type of industry relationships must 
be disclosed, and there is currently sparse data evaluating the consistency of such reporting among spine 
surgeons . the purpose of this study was to determine the variability in self-reported disclosures at three spine 
conferences in 2008 .
Methods: We compiled author disclosures from the north American spine society (nAss), Cervical spine 
research society (Csrs), and scoliosis research society (srs) conferences in 2008 . We evaluated disclosure 
policies for each society and compared disclosures of authors who presented at more than one meeting .
Results: Disclosure data was listed for a total of 2,049 authors; of these individuals, 334 authors presented at 
more than one conference . Csrs and nAss required all disclosures . srs required disclosures pertinent to the 
paper . 153 authors presented at nAss and Csrs, and 52% had discrepancies in their disclosures; of these, 
46% reported “no disclosures” at one meeting yet declared at least one item at the other . srs disclosures 
were also compared, understanding that project specific disclosures at srs should have been reflected in 
the global disclosures requested by the other meetings . 
Conclusion: these results emphasize the variability in disclosures at three conferences within the past year . 
While individuals’ disclosures change periodically, such broad differences would not be expected over a 
short time period . rather than through intentional duplicity, we believe that the variability is likely due to 
confusion regarding what to disclose in different circumstances and the lack of uniform disclosure policies 
among associations . revisiting these policies, as many organizations are currently doing, is warranted .
Significance: there are considerable inconsistencies among disclosure information provided to these 
meetings . explicit and standardized guidelines are needed to help facilitate the accurate disclosure of 
financial relationships and to characterize their effects on scientific research .

Paper #52
Musculoskeletal Injuries Among Spine Surgeons: Results of a Survey of the SRS 
Membership 
Joshua D. Auerbach, MD; Zachary D. Weidner, BA; Andrew H. Milby, BS; Mohammad Diab, MD; Baron S. 
Lonner, MD (NYU Hospital for Joint Diseases); Level of Evidence: IV
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Introduction: spinal deformity surgery is characterized by long duration and repetitive, forceful tasks . the 
purpose of this study is to describe the type and prevalence of musculoskeletal injuries (Msi) among spine 
surgeons .
Methods: A modified version of the Physical Discomfort survey was sent to surgeon members of the scoliosis 
research society (srs) via standard mail and e-mail . A total of three attempts were made to contact 
potential respondents . sixty-two percent (561/904) responded . Mean respondent age was 54 years . Mean 
annual total case volume was 147, of which 62 were spinal deformity . eighty-four percent of respondents 
had an active surgical practice .
Results: the most common self-reported diagnoses included neck pain/strain/spasm (38%, 215/561), lumbar 
disc herniation/radiculopathy (31%, 172/561), cervical disc herniation/radiculopathy (28%, 155/561), rotator 
cuff disease (24%, 134/561), varicose veins or peripheral edema (20%, 112/561), and lateral epicondylitis 
(18%, 99/561) . 7 .1% (40/561) of spine surgeons underwent surgery for lumbar disc disease, and 4 .6% (26/561) 
for cervical disc disease (table) . Among active spine surgeons, multiple linear regression analysis revealed 
that total case volume correlated with neck pain (p=0 .01) and lower extremity edema (p=0 .03), while the 
volume of deformity cases correlated with wrist pain (p=0 .003) and hand pain (p=0 .03) . Age was correlated 
with shoulder pain (p=0 .03), elbow pain (p=0 .04), and hand pain (p=0 .02) . number of years in practice did 
not correlate with Msi . 
Conclusion: Compared with disease estimates in the general population, spine surgeons have a higher 
prevalence of Msi, most notably lumbar and cervical radiculopathy, rotator cuff disease, varicose veins or 
peripheral edema, and lateral epicondylitis  . in our cohort, spine surgeons underwent surgical intervention 
for lumbar disc disease (7 .1%) and cervical disc disease (4 .6%) at rates that far exceed disease estimates in 
the general population
Significance: increased awareness of common Msi among spine surgeons will hopefully lead to earlier 
treatment and, ultimately, enhanced preventive measures .
Table: treatment received for Most Common self-reported Diagnoses

(Percentages reported are the percentage of patients with the particular diagnosis that underwent treatment)

Paper #53
Neuromuscular Scoliosis in Children with SCI as a Function of Age, Time Since Injury, 
Neurological Level, Motor Level, and Injury Severity 
Louis N. Hunter, PT, MS; Amer F. Samdani, MD (Shriners Hospital for Children, Philadelphia); Randal R. Betz, 
MD; Lawrence C. Vogel, MD; Ross S. Chafetz, PT, DPT, MPH; John Gaughan, PhD; Mary Jane Mulcahey, PhD; 
Level of Evidence: IV
Introduction: the objectives of the study were to investigate the determinants of neuromuscular scoliosis as 
a function of current age, time since spinal cord injury (sCi), neurological level (nl), motor level (Ml) and 
injury severity as defined by the international standards for neurological Classification of sCi (isCsCi) .
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Methods: 186 children with spine radiographs and isCsCi exams . relationship between isCsCi motor score 
(Ms) sensory score (ss) and neurological level (nl), AsiA impairment scale (Ais), age at and time since 
injury, and progression of scoliosis (Cobb angle) was evaluated using stepwise regression . odds ratio was 
calculated to evaluate age at injury as a risk factor for requiring spine fusion .
Results: Age at injury (p<0 .050), Ais classification (p<0 .01), and Ms (p<0 .01) were predictive of worse Cobb 
angle . Age at injury (p<0 .031) and years since injury (p<0 .0001) were predictors of progression to spine 
fusion . of the subjects >14 years of age at the time of evaluation who were injured <12 years of age (n=32), 
50% required a spine fusion compared to 12% injured >12 years (n=5) . those injured <12 years of age were 
7 .4 times more likely to require a spinal fusion as compared to those >12 (95% Ci= 2 .31, 23 .7) . 
Conclusion: isCsCi motor score, length of time since injury, and injury severity (Ais classification) were found 
to be determinants of neuromuscular scoliosis in children with sCi . 
Support: Shriners Hospitals for Children Grant#8956.

Paper #54
Scoliosis Surgery in Duchennes Muscular Dystrophy, Peri-Operative Medical and Surgical 
Considerations 
Rolando Roberto, MD (University of Calfornia- Davis); Braden Boice, BS; Anto T. Fritz, MD; Hosun Hwang, MD; 
Andrew Skalsky, MD; Yolanda Hagar, MS; Laurel Beckett; Craig McDonald, MD; Munish Gupta, MD; Level of 
Evidence: IV
Introduction: spine fusion has been 
advised in DMD once scoliosis exceeds 
35º with occasional reports that fusion 
diminishes the rate of pulmonary function 
loss . We investigated changes in Cobb 
angle, pelvic obliquity (Po), forced 
vital capacity (FVC) and left ventricular 
fractional shortening (lVFs) in relation to 
surgical intervention .
Methods: After irB approval, we 
reviewed charts and x-rays of DMD 
patients at our institutions . We recorded 
lVFs, FVC, Cobb angle, Po, eBl, 
operative time, length of time intubated, 
steroid exposure(yes/no), survival after 
surgery, and the effects of surgical 
intervention and steroid use on those 
parameters . Data was entered into 
Microsoft excel and analyzed with sAs 
and r .
Results: 174 patients with DMD were identified . Cobb angle, pelvic obliquity, lVFs and FVC were available 
on 80, 78, 105 and 109 patients respectively . Mean Cobb angle at clinic referral was 18º with a 25% increase 
per year . 42 underwent spinal fusion(mean age11 .7,sD 2 .6) at a mean pre-op curve of 48º(sD 22, range 10-
92) corrected to a mean post-op curve of 25º(sD 18, range 7 to 82) .the mean Po at clinic referral was 5º, 
with a mean increase of 14%/year . Pre-op Po averaged 13º (sD 11 .4,range 0-48) and post-op Po averaged 
7 .6º (sD 9, range 0-40) . Mean FVC at clinic referral was 110% predicted . Prior to operation FVC %predicted 
decreased 5% points/year such that mean Pre-op FVC was 55%predicted(sD 21,range 11-95),post-op FVC 
averaged 44% (sD 14,range 15-72) . Pre-op lVFs averaged 31 .6 (sD 5 .2, range 19 .1 to 47 .4) and post-op lVFs 
averaged 30 .1 (sD 5 .9, range 12 .7 to 39 .4) . subjects receiving oral steroids did not have significantly different 
measures for FVC, lVFs or Po when compared to non-steroid treated patients . Average time intubated was 
1 .5 days; average iCu stay was 5 .2 days (sD 5 .3, range 1-21) . overall 1-year survival was 100% and 5-year 
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survival was 87% based upon social security death records . 
Conclusion: spinal fusion for scoliosis in DMD was safely performed in selected patients at mean Cobb 
angle of 48º . the long-term rate of pulmonary function loss was unaffected by surgery .
Significance: surgery may be offered to prevent deformity progression at Cobb angles >35 but will not 
affect rate of pulmonary function loss .

Paper #55
Long Term Results of the Galveston Technique for Pelvic Fixation in Neuromuscular 
Scoliosis 
Amr Abdelgawad, MD; Douglas G. Armstrong, MD, FRCSC; Connie Poe-Kochert, CNP; Jochen P. Son-Hing, 
MD, FRCSC; George H. Thompson, MD (Rainbow Babies and Children’s Hospital); Level of Evidence: IV
Introduction: there are a variety of procedures to correct spinal deformity and to achieve spino-pelvic 
stabilization in patients with neuromuscular scoliosis . Very few studies have specifically studied the results 
and complications associated with the galveston technique .
Methods: our computerized Pediatric orthopaedic spine Database identified 107 patients who underwent 
a PsF and lri, including galveston technique who had a minimum of 2 years postoperative follow-up . there 
were 55 females and 52 males with a mean age at surgery of 13 .5 ± 3 .5 years (range, 3 to 24 years) . Forty-
one patients had a same-day or staged anterior fusion . the mean follow-up was 7 .8 ± years (range, 2 .1 to 
16 .3 years) . We analyzed the major curves and pelvic obliquity preoperatively and postoperatively and any 
complications .
Results: the mean preoperative major curve was 76 ± 21 degrees (range, 26 to 140 degrees) . At last follow-
up this was improved to 33 ± 16 degrees (range, 0 to 83 degrees) . the mean preoperative pelvic obliquity 
was 17 ± 10 degrees (range, 5 to 18 degrees) . At last follow-up it measured 7 ± 6 degrees (range, 1 to 26 
degrees) . seven patients (6 .5%) had complications: 3 rod fractures, 3 distal migrations of the implants 
and one patient with both a rod fracture and distal migration . these occurred late and only one patient 
required revision surgery . there were no lumbosacral pseudoarthrosis . 
Conclusion: lri with galveston technique is an excellent procedure for patients with neuromuscular 
scoliosis . it provides a solid distal foundation with minimal complications .
Significance: lri with galveston technique provides excellent correction of spinal deformity and pelvic 
obliquity in patients with neuromuscular scoliosis

Paper #56
**russell A . hiBBs AWArD For Best BAsiC sCienCe PresentAtion
Quantification of Intradiscal Pressures Below Thoracolumbar Spinal Fusion Constructs: 
Is There Evidence To Support “Saving A Level?” 
Joshua D. Auerbach, MD; Baron S. Lonner, MD; Thomas J. Errico, MD; Andrew L. Freeman, MS (Excelen 
Research Center); Derek Goerke, BME; Brian P. Beaubien, MS; Level of Evidence: N/A
Introduction: “saving levels” in spinal deformity surgery is a common goal . Constructs with end-instrumented 
vertebra (eiV) in the lumbar spine may alter the biomechanical environment of the remaining unfused 
lumbar intervertebral discs, leading to accelerated disc degeneration and back pain . no study to date has 
quantified the relative pressure changes that occur in the unfused caudal discs with progressively longer 
fusions into the lumbar spine .
Methods: We used a validated in vitro cadaveric model to assess intradiscal pressures (iDP) below simulated 
thoracolumbar fusions . Five fresh frozen t8-s1 specimens were instrumented with 4 .35-6 .0mm pedicle screws, 
and 6 .35mm ss rods from t8-l5 . A 400n axial load with a follower-type loading system and 7 .5nm moments 
were applied in flexion and extension . A needle mounted pressure transducer was drawn through the mid-
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sagittal plane of each disc to obtain AP iDP profiles . After acquiring 
iDP measurements at a given construct length, the rod was cut one 
level higher until eiV=t12 . iDP data from the middle 25% of each 
unfused disc were averaged and normalized to the mean value of 
the disc immediately subjacent to the eiV .
Results: in both flexion and extension the mean normalized iDP 
of the unfused discs below the eiV increased with increasing 
fusion length (Fig) . the iDP increases from the shortest to longest 
constructs were significant in the l2/3,l3/4 and l4/5 discs in either 
flexion or extension (p≤0 .002-0 .032) . each 1-level increase in 
construct length increased iDP by a mean 4±7% for each unfused 
disc . the discs closest in proximity to the eiV experienced the 
highest iDPs . 
Conclusion: under the loading conditions applied in this model, 
unfused caudal lumbar discs experienced increased iDPs with 
increasing length of instrumented spinal construct, most notably 
at the subjacent discs closest to eiV . For each level saved in long 
fusion constructs, the intradiscal pressures below may be reduced 
by approximately 4%, thereby reducing the relative risk for the 
development of subjacent disc degeneration and the need for 
revision surgery .
Significance: this is the first study to quantify the relative 
biomechanical protection resulting from “saving a level” in long 
spinal fusion constructs .

Paper #57
**russell A . hiBBs AWArD For Best BAsiC sCienCe PresentAtion
Influence of GDF-5 on Osteogenic Differenciation of Adipose-Derived Stromal Cells in a 
Three-Dimensional Microsphere Matrix (PLAGA) 
Qing Zeng, MD; Gary Balian, PhD; Francis H. Shen, MD (University of Virginia); Level of Evidence: I
Introduction: using the copolymer poly 
(lactide-co-glycolide)[PlAgA],a sintering 
technique based on microsphere technology 
was used to fabricate three-dimensional 
porous scaffolds for bone regeneration . 
Adipose-derived stromal (ADs) cells were 
seeded onto an 85:15 PlAgA scaffold . 
We characterized the effects of gDF-5 on 
cell proliferation, cell differentiation, matrix 
mineralization and gene expression for 
selected bone marker proteins by rat ADs cells 
cultured on mixed scaffolds of PlAgA (85:15) 
in vitro .
Methods: rat ADs cells were maintained 
in DMeM medium containing Vitamin D to 
induce osteogenic lineage .these cultures 
were maintained at 37ºC in a humidified 
atmosphere of 95% air and 5% Co2 until they 
were ready to be seeded on the sMM . the 
media and gDF-5 were changed every other 

Figure 1. (A) in 
gDF-5 treated 
groups, the 
AlP protein 
and gene 
expression were 
significantly 
higher when 
compared to 
the control 
groups at 
14 days . (B) 
osteocalcin 
gene expression 
and protein 
were also 
increased when 
treated with 
gDF-5 at 28 
days (*p<0 .05 
vs . control 
group) .
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day . At days 7, 14 and 28, scaffolds were removed and characterized for cell proliferation, differentiation, 
matrix mineralization, biochemical assay, gene expression and morphological analysis (seM) .
Results: Alizarin red staining, indicated that calcium deposition increased with time, and was significantly 
greater (p < 0 .05) at 14 and 28 days in the scaffolds that had been treated with gDF-5 compared with 
the control group . gene expression for Cbfa1, AlP and oC was higher in the cultures treated with gDF-
5 compared with the control group without gDF-5 at all the time points . Analysis for both AlP and oC 
gene expression demonstrated significant increases at day 14 and 28 and the transcription data agreed 
well with the temporal pattern obtained at the protein expression level of AlP and oC (Figure 1) . Alkaline 
phosphatase activity (AlP) suggested that the osteogenic phenotype of ADs cells was stimulated upon 
treatment with gDF-5 . in addition, seM results at day 14 demonstrated similar cell distribution both on the 
surface and interior of the scaffold; there were more abundant cellular connections on day 14 than on 
day 7 . 
Conclusion: the results of this study confirm that adipose-derived stromal cells, when treated with gDF-5, are 
not only capable of adhering to the bioengineered scaffold, but also remain viable and demonstrated the 
ability to migrate, proliferate, and subsequently undergo osteogenic differentiation under the conditions 
described .

Paper #58
**russell A . hiBBs AWArD For Best BAsiC sCienCe PresentAtion
Conditional Deletion of Fibronectin Results in a Scoliosis-Like Phenotype 
Qian Chen, MD (University of Missouri); Hong Zhao; Jie Zhao; Donna M. Pacicca, MD; Prof. Reinhard Fässler; 
Sarah L. Dallas, MD; Level of Evidence: N/A
Introduction: Fibronectin (Fn) is an extracellular matrix (eCM) glycoprotein important for multiple cell 
functions . Although Fn has not been viewed as a candidate gene for congenital scoliosis, studies from our 
laboratory suggest that misregulation of Fn results in a scoliosis-like phenotype . since conventional gene 
knockout of Fn is early embryonic lethal, conditional Fn knockout (FncKo) mice were generated .
Methods: FncKo mice were generated by crossing mice carrying a floxed Fn gene with mice expressing 
Cre-recombinase driven by a 3 .6kb Col1a1 promoter . the mice were analyzed by x-ray, histology and 
MicroCt . expression of eCM proteins was examined by immunostaining . BMP signaling was evaluated by 
phospho-smad1/5/8 staining .
Results: FncKo mice showed severe vertebral deformities resembling scoliosis, including; kinky tail (involving 
one or multiple tail vertebrae), lateral spine curvatures and kyphosis . Various deformities included; vertebral 
fusions, hemivertebrae, asymmetric vertebrae and/or abnormal segmentation . the spinal curvatures 
became more pronounced as the animals aged . these mice showed reduced bone mineral density 
and reduced amounts of type i collagen, decorin and biglycan in their bones, suggesting a role for Fn in 
assembly of these matrix components . Deletion of Fn was also associated with reduced BMP signaling in 
osteoblasts . in vitro gene deletion of Fn in osteoblast cultures confirmed impaired eCM assembly, which was 
rescued by supplementation with Fn . in the embryo, Fn is localized at somite boundaries and disruption of 
Fn in avian embryos impairs somite formation . By examining developing FncKo embryos, it was found that 
the caudal defect appeared as early as e11 .5, suggesting a defect in somitogenesis and/or resegregation . 
Conclusion: Misregulation of Fn may play a role in scoliosis by regulating assembly of eCM proteins and/or 
growth factor pathways (such as BMP signaling) that are important for axial skeleton patterning and bone 
growth and development .
Significance: this study provides new evidence that misregulation of Fn can lead to abnormal vertebral 
development . these studies provide the foundation for future research to explore the potential of the Fn 
gene or genes that regulate its assembly as candidate genes associated with scoliosis .
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Paper #59
**russell A . hiBBs AWArD For Best BAsiC sCienCe PresentAtion
Disc Health Preservation after Six Months of Spinal Growth Modulation: Expanding the 
Treatment Options for Fusionless Scoliosis Correction 
Vidhadhar V. Upasani, MD; Christine L. Farnsworth, MS; Reid C. Chambers; Tracey P. Bastrom, MA; Gregory 
M. Williams, MS; Robert L. Sah, MD, ScD; Peter O. Newton, MD (Rady Childrens Hospital); Level of Evidence: 
N/A
Introduction: growth modulation with an anterolateral 
polyethylene tether has been proposed as a non-fusion 
treatment strategy for idiopathic scoliosis . its effect intertebral 
disc health is unknown . the purpose of this study was to assess 3D 
spinal deformity creation over 6 months of growth modulation 
and to compare intervertebral disc physiology between tethered 
and sham surgical control animals .
Methods: six immature mini-pigs were instrumented with anterior 
vertebral body screws connected to a polyethylene tether 
over 4 vertebrae (t8-t11) . Another 6 animals underwent sham 
surgery: screw placement without a tether . radiographs, Ct 
and Mr studies were used to evaluate deformity creation over 6 
months . intervertebral disc health was evaluated based on gross 
morphology, Mr grading, histologic grading and biochemical 
analyses . AnoVA (p<0 .05) was used to compare 6-month post-
op data between the tethered and control animals .
Results: radiographs and Ct images demonstrated significant coronal deformity creation (17 .5±4 .0º vs 
1 .8±0 .5º; p≤0 .001), increased thoracic kyphosis (change from pre-op: 5 .3±0 .9º vs 2 .4±1 .6º; p=0 .002), and 
significant axial plane deformity (t9 vertebral rotation: 4 .5±1 .3º vs 1 .0±0 .8º; p=0 .004) in tethered animals 
compared to sham controls, retrospectively . Macroscopic, Mr and histologic evaluation revealed no signs 
of degeneration . Biochemical analysis demonstrated no significant difference in average water content 
(85±4% vs 86±3%; p=0 .2), proteoglycan content (7 .7±1 .8% vs 7 .3±2 .3%; p=0 .4) or cell density (380±110 vs 
350±100; p=0 .4) in the nuclei of tethered and control discs . only average water content (60±7% vs 68±5%; 
p≤0 .001) of the annulus fibrosus was found to be statistically lower with the tether . 
Conclusion: six months of spinal growth modulation created significant 3 plane deformity compared to 
controls . Although disc health was qualitatively maintained, quantitative changes in annulus water content 
and disc height were observed . these changes likely represent the disc metabolic response to compressive 
loads generated by the tether .
Significance: in the short term, dynamic compression created by a flexible tether was able to consistently 
modulate endochondral vertebral ossification without detrimentally affecting intervertebral disc health .

Paper #60
**russell A . hiBBs AWArD For Best BAsiC sCienCe PresentAtion
BMP-2 Use in the Presence of Spinal Cord Injury Elicits a Robust Intrathecal Signaling 
Cascade Which May be Detrimental to Neurologic Recovery 
Anton E. Dmitriev, MSc, PhD(c) (Walter Reed Army Medical Center); Suzanne Farhang, BSc; Ronald A. 
Lehman, MD; Geoffrey Ling, MD, PhD; Aviva J. Symes, MD; Level of Evidence: N/A
Introduction: the use of bone morphogenetic protein (BMP-2) and its indications for spinal fusion continue to 
be expanded with recent reports citing spinal trauma application . however, there are no data establishing 
the effects of BMP-2 on the injured spinal cord . our objectives were to evaluate the extent of BMP-specific 
intrathecal signaling following application to the spine at various time-points after a sCi .
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Methods: Part i: Forty(40) female sprague-Dawley 
rats underwent either a t10 dorsal hemisection 
sCi (n=32) or laminectomy-only (n=8) . sCi animals 
were further subdivided into 4 follow-up groups 
(n=8/group): 30min, 24hrs, 7days and 21days, at 
which time a 2nd procedure was performed and 
either 86ug of BMP-2 or sterile water control was 
placed over t9-11 on a collagen sponge (ACs) . 
Animals were perfused 24hrs after and spinal cords 
immunohistochemically analyzed . sections of the 
lesion were stained with BMP-specific psmad 1, 5, 
8 antibody and co-stained with Cns cell-specific 
markers . psmad positive cells were then counted 
around the lesion . Part ii: Additional 25 rats were 
randomized to the same groups as in Part i, except in 
the 2nd procedure luciferase (blood spinal cord barrier permeability marker) was injected iv and analyzed 
within the cord .
Results: After injury, a significant increase in the number of psmad positive cells was observed when BMP-
2 was implanted at the 30min, 24hrs and 7 day time-points (p<0 .05) . Co-stainining revealed BMP-specific 
signaling activation in neurons, glial cells, macrophages and fibroblasts . spinal cord permeability to 
luciferase was significantly increased at 30min, 24hrs and 7 days post-lesion (p<0 .05) . A significant linear 
regression was established between the extent of BsCB permeability and psmad signaling (r^2=0 .66, 
p=0 .000) . (Figure 1) 
Conclusion: our results indicate that BMP-2 use around a spinal cord lesion elicits a robust signaling response 
within the spinal cord parenchyma . All Cns cell types and the invading fibroblasts are activated to the 
extent dependent on the integrity of the meningeal and BsCB barriers .
Significance: in the presence of a spinal cord injury and/or dural tear, BMP-2 diffuses intrathecally and 
activates a signaling cascade in all major Cns cell types, which may impact neurologic recovery .

Paper #61
A New Model of Pediatric Spinal Cord Injury in Infant Piglets: Functional Outcome, MR 
Imaging, and Histopathology 
Amer F. Samdani, MD (Shriners Hospital for Children, Philadelphia); W. Dalton Dietrich, PhD; Randal R. Betz, 
MD; Manuel Gonzalez-Brito, DO; John Kuluz, MD; Level of Evidence: N/A
Introduction: Currently, there is no model for pediatric sCi . the 
need for such a model is emphasized by the vastly different injury 
patterns observed in pediatric versus adult patients . thus, we sought 
to develop a pediatric large animal model of complete spinal cord 
injury characterized by functional outcome, Mri, and histopathology .
Methods: Female infant piglets ages 2-3 weeks (n=8) were utilized 
for these experiments . the piglets were anesthetized, intubated, 
and monitored via an arterial line, central line, and pulse oximeter 
throughout the procedure . A posterior laminectomy was performed 
at t7-8 and a sCi rendered using a controlled cortical impactor 
(CCi) . With the CCi, the severity of the injury can be varied by 
altering the depth (mm) and force (psi) of the impactor . outcome 
measures included (1) clinical assessment of motor, sensory, and 
bowel/bladder function, (2) serial Mris, and (3) histopathology . two 
piglets were survived for 7 days, three for 14 days, and three for 28 
days .
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Results: We were able to produce complete sCi in all animals using 70 psi of force at a depth of 5mm . 
this was characterized by loss of motor, sensory, and bowel/bladder (no rectal tone with neurogenic 
bladder) below the level of injury . Mri revealed a well-defined hemorrhagic contusion on t2 weighted 
images with evolution over time (Figure 1) . At sacrifice, histopathology demonstrated an expected marked 
inflammatory infiltrate with a small number of caspase-3 positive cells (apoptotic marker) at the periphery of 
the injury (Figure 1) . notably, the histopathological changes closely mirrored the Mri . 
Conclusion: We present our initial results characterizing a large animal model for pediatric complete sCi . 
this model will be utilized to (1) characterize pathophysiological differences between adult and pediatric 
sCi, and (2) serve as a model to evaluate laboratory advances for sCi .
Significance: We have characterized clinically, radiographically, and histopathologically a new model 
for pediatric complete sCi . this model will be utilized to evaluate various therapeutic modalities prior to 
initiating clinical trials .

Paper #62
Early Surgical Decompression With Duraplasty in Acute Spinal Cord Injury Improves 
Functional Recovery in an Animal Model
Jeremy S. Smith, MD; Ryan Anderson; Thu Pham; Nitin Bhatia, MD (University of California- Irvine); Oswald 
Steward, PhD; Ranjan Gupta, MD; Level of Evidence: N/A
Introduction: the role of decompressing the 
subarachnoid space through a durotomy as 
a treatment option for acute traumatic spinal 
cord injury (sCi) in the cervical spinal cord has 
not been explored . We sought to determine 
the role of durotomy and duraplasty in acute 
cervical sCi and its effects on inflammation, 
scar formation and functional recovery .
Methods: seventy-two adult female 
sprague-Dawley rats were assigned to 3 groups: contusion injury alone, contusion injury with durotomy 
and decompression, and contusion injury with durotomy followed by placement of a dural allograft .
A moderate contusive injury was delivered to the exposed spinal cord at C5 using a force directed 
impactor . the injured segment was re-exposed 4 hours after injury and a durotomy with decompression 
was performed . Dural allografts were affixed to the surrounding intact dura using a fibrin sealant . the grip 
strength Meter (gsM) was used to assess forelimb function . Animals were sacrificed at 2 and 4 weeks and 
immunohistochemistry was performed to assess scar formation, inflammatory cell infiltration, and lesional 
volume .
Results: Animals receiving dural allograft had significantly improved gsM scores in the recovery period 
relative to other groups . (p<0 .05) . immunohistochemical analysis revealed increased scar formation, 
cavitation and inflammatory response in the animals treated only with a decompressive durotomy . relative 
to the group receiving a contusion injury alone, animals receiving a durotomy followed by dural allograft 
displayed decreased cavitation and scar formation . lesional volume measurements showed significantly 
increased (p<0 .05) cavitation size at 4 weeks in both the contusion only and durtomy only groups relative to 
those animals that received dural allograft following durotomy . 
Conclusion: Functional recovery after acute cervical sCi was improved with decompression of the 
subarachnoid space and placement of a dural allograft . this behavior data correlated with the histologic 
evidence of decreased spinal cord cavitation and scar formation . the results support the rationale of 
acutely decompressing the subarachnoid space following a compressive spinal cord injury .
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Paper #63
Spinal Shock in Spinal Cord Injuries - Is Duration of Shock Related to Neurological 
Level? 
Rajeshwar N. Srivastava, MS (Ortho) (KG Medical College, CSM Medical University); Level of Evidence: II
Introduction: A study was done to determine the duration of spinal shock in spinal cord injury (sCi), the first 
reflex to return while recovering from spinal shock & the factors influencing duration of spinal shock .
Methods: 116 patients in spinal shock following sCi were included . A detailed neurological examination of 
sensory, motor and reflex activity was done everyday till the patients were out of spinal shock . the duration 
of spinal shock by appearance of any reflex, the first reflex to return & the influence of variable factors on 
duration of spinal shock were studied
Results: in 76 patients (85 .4%) anal wink (AW) was the first reflex to return either alone or simultaneous 
with BC / DPr .in 7 patients cremastric reflex, in 3 pathological reflexes & in 2 deep tendon reflexes 
(ankle) were the first to return . Mean duration of spinal shock (MD of ss) was shorter in children, shorter in 
malnourished, shorter in untrained/laborers, shorter in patients admitted early and shorter in patients without 
any complications . ‘MD of ss’ was not influenced by sex of patient, associated injuries and by different 
modalities of treatment . 
Conclusion: on statistical analysis of duration of spinal shock with neurological level as a variable ‘MD of 
ss ‘was 1 .7 days in cervical cord lesions, 8 .2 days in upper thoracic, 15 days in lower thoracic and 17 days 
in lumbar cord lesions . such an arithmetical progression was also found at each segmental level i .e . the 
duration of spinal shock progressively increased at every segmental level . ‘MD of ss’ was 1 .36days at C4, 
1 .60 at C5, 1 .72 at C6, 8 .1 at t6, 12 .4 at t8, 13 .1 at t10, 15 .3 at t12 & 21 .6 at l2 .
Significance: An arithmetical relationship exist between the duration of spinal shock and the segmental 
level of spinal cord injury - the duration of spinal shock was directly proportional to level of injury We do not 
have the answer of this important observation of arithmetical progression of spinal shock duration in relation 
to level of injury . higher or proximal the lesion, shorter is the duration . Does the duration of spinal shock 
dependant on the cord length/ neuronal mass involved?

Paper #64
Predictors of Complications Following Spinal Stabilization of Thoracolumbar Spine 
Injuries 
John R. Dimar, MD (Kenton D. Leatherman Spine Center); Charles Fisher, MD; Alexander R. Vaccaro, MD; 
David O. Okonkwo, MD, PhD: Marcel Dvorak, MD, FRCSC; Michael Fehlings, MD, PhD; Raja Rampersaud, 
MD, FRCS; Leah Y. Carreon, MD, MSc; Level of 
Evidence: IV
Introduction: the management of complications 
following major traumatic spinal injury and surgical 
stabilization is a challenge for spine specialists . the 
purpose of this study is to report on the incidence 
of complications following surgical stabilization of 
thoracolumbar spine injuries and to identify factors 
predictive of occurrence of a major complication .
Methods: A retrospective review of subjects enrolled in 
a multicenter database for spine trauma (ePost) was 
done . standard demographic data, glasgow Coma 
scores (gCs), injury severity score (iss), AsiA score, 
Charleson CoMorbiditiy index (CCi), mechanism of 
injury, administration of methylprednisolone (nAsCis ii, 
iii), time from injury to surgery, and surgical approach 
were evaluated . All postoperative and perioperative 

Complication number Percentage (%)
Pulmonary 12 5 .04
Construct Failure 8 3 .36
DVt 6 2 .52
Pulmonary embolism 5 2 .10
Wound infection (Deep) 13 5 .46
Wound infection (superficial) 2 0 .84
Wound hematoma 2 0 .84
neurologic deterioration 5 2 .10
uti 27 11 .34
Wound dehiscence 4 1 .68
CsF leak 0 0 .00
Dural tear 2 0 .84
Vascular injury 1 0 .42
Visceral injury 0 0 .00
other 78 32 .77
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complications within six months of surgery were 
recorded . Multivariate regression analysis was done 
to identify factors predictive of the occurrence of a 
major complication after surgical stabilization of a 
thoracolumbar injury .
Results: there were 230 patients (57 females, 173 
males), 35% were smokers . the mean age at injury 
was 41 .8±17 .8 years and the mean body mass 
index was 25 .7±4 .2 kg/m2 . the most common injury 
mechanism was a fall (52%) followed by MVA 
(36%) and sports injury (10%) . the mean admission 
iss was 9 .2±7 .8, mean CCi was 0 .2±0 .7, mean gCs 
was 14 .6±1 .6 . nAsCis ii & iii was instituted in 15 .5% 
& 4 .2% of patients respectively; mean time from 
injury to surgery was 8 .9±59 days; surgical approach 
was anterior only in 30 (13%), posterior only in 154 
(65%), and anteroposterior in 52 (22%) patients . the 
total incidence of complications was 79% (minor 
30%, major 49%) . the different complications are 
summarized in table 1 . the complications listed 
as “other” are singular incidents of a specific 
complication . Factors predictive of the occurrence 
of a major complication were administration of high 
dose steroids (nAsCis ii)( odds ratio:2 .3; Ci: 1 .1-4 .8, 
p=0 .030) AsiA score (or:0 .7; Ci:0 .6-0 .8, p=0 .000) and 
CCi (or:1 .9; Ci:1 .2-3 .0, p=0 .001) . 
Conclusion: the severity of neurologic injury, number 
of comorbidities and use of the high dose steroids 
independently increase the risk of having a major 
complication following surgical stabilization of 
thoracolumbar spine fractures .

Paper #65
Classification of Spinopelvic Resections: Oncologic and Reconstructive Implications 
Michael J. Yaszemski, MD, PhD (Mayo Clinic); Peter S. Rose, MD; Bradford L. Currier, MD; Mark B. Dekutoski, 
MD; Paul M. Huddleston, MD; Ahmad Nassr, MD; Mark A. Pichelman, MD; Franklin H. Sim, MD; Level of 
Evidence: IV
Introduction: Curative treatment of malignancies in the sacrum and lower lumbar spine frequently requires 
en bloc spinopelvic resection . there is no standard classification of these procedures . We present outcomes 
and a classification scheme with oncologic and reconstructive guidelines for spinopelvic tumors based on 
an analysis of 30 cases .
Methods: We reviewed oncologic staging, surgical resections, and reconstructions of 30 patients presenting 
with malignant tumors undergoing spinopelvic resection with curative intent . Mean follow-up of surviving 
patients was 38 months .
Results: tumors included osteosarcoma (n=9), chondrosarcoma (n=6), chordoma (n=5), other sarcomas 
(n=5), neurogenic tumors (n=4), and local extension of carcinoma (n=1) . We classify resections into 4 types . 
type 1 resections included a total sacrectomy with lower lumbar spine and bilateral medial iliac resections . 
type 2 resections included hemisacrectomy, partial lumbar spine excision, and iliac wing resection . type 
3 resections encompassed external hemipelvectomy with hemisacrectomy and partial excision of one or 
more lumbar vertebrae . type 4 resections encompassed external hemipelvectomy, total sacrectomy, with 

Variable number Percentage (%)
gender 
 Female 57 24 .78
 Male 173 75 .22
smoker
 Yes 79 35 .91
 no 141 64 .09
Mode of injury
 MVA 83 34 .87
 Pedstrian Accident 2 0 .84
 sports 25 10 .50
 Fall 102 42 .86
 Blunt assault 2 0 .84
 other 24 10 .08
AsiA score
 A 42 18 .50
 B 18 7 .93
 C 9 3 .96
 D 41 18 .06
 e 117 51 .54
Medical Management
 nAsCis ii 37 15 .55
 nAsCis iii 10 4 .20
 other 2 0 .84
surgical Approach
 Anterior only 30 12 .71
 Posterior only 154 65 .25
 Anterior-Posterior 52 22 .03
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or without lumbar vertebrectomies, and with or without partial iliac resection on the remaining side . For 
each resection type, we have developed staged surgical approaches to allow resection with wide margins 
and reconstruction of spinopelvic continuity . tumor free margins were achieved in all cases . Perioperative 
mortality was 3/30 . ten additional patients have died of disease, 2 died of other causes, 2 are alive with 
disease, and 16 have no evidence of disease . 13/18 surviving patients are independent in their activities of 
daily living . 
Conclusion: en bloc excision and reconstruction of spinopelvic neoplasms may be classified into four 
types . For each type, we have devised surgical treatment guidelines to allow for wide resection and 
reconstruction of spinopelvic continuity . long term survival and independent function can be achieved in 
this challenging patient population .
Significance: this represents the first standardized classification of oncologic spinopelvic resections and 
reconstructions .

Resection Type Spinal Resection Pelvic Resection Reconstruction
1
(n=12)

total sacrectomy +/- 
lumbar spine 

Bilateral iliac wings PsF l-spine to pelvis; fibular struts l-spine 
to pelvis

2
(n=6)

hemisacrectomy 
+/- lumbar 
hemivertebrectomy

unilateral medial ilium PsF l-spine to pelvis with unilateral strut 
l-spine to pelvis

3
(n=9)

hemisacrectomy 
+/- lumbar 
hemivertebrectomy

external hemipelvectomy none vs PsF remaining l spine to 
remaining hemipelvis

4
(n=3)

total sacrectomy +/- 
lumbar spine

external hemipelvectomy +/- 
medial ilium on retained side

Femur of amputated leg used to 
connect l spine to remaining hemipelvis

Paper #66
En-bloc Excision of Chordomas in the Cervical Spine: Review of Five Consecutive Cases 
with over Four-Year Follow-Up 
Patrick C. Hsieh, MD (University of Southern California); Gary Galia, MD, PhD; Daniel Sciubba, MD; Jean-Paul 
Wolinsky, MD; Ziya Gokaslan, MD; Level of Evidence: N/A
Introduction: studies have demonstrated that en bloc surgical excision 
of chordoma with negative margins results in improved local disease 
control and survival compared to intralesional resections . Chordomas 
arising from the cervical spine are rare and they present unique 
challenges for en bloc tumor excision . to date, only a few case reports 
of en bloc excision of chordoma in the cervical spine are reported in 
literature .
Methods: A retrospective review of an institutional spine tumor database 
was performed . Five consecutive patients that underwent en bloc tumor 
excision for cervical spine chordoma from 2000-2007 were identified . 
retrospective review of their medical charts was performed to analyze 
their surgical margins, peri-operative complications, tumor recurrence 
rate, and survival .
Results: the most common presenting symptom in this cohort was 
dysphagia (80%) . All patients underwent biopsy for tissue diagnosis prior 
to surgery . the mean age of diagnosis in this cohort was 61 .2 years-
old and our mean follow-up for this study is 4 .2 years . All five patients 
required multi-stage procedures to achieve en bloc tumor excision, 
and they required peri-operative tracheostomy and gastrostomy 
tubes . 30-day peri-operative complication was significant for one wound infection . in addition, long-term 
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complications included two instrumentation failure requiring revisions, but there were no neurological or 
cerebrovascular complications . independent analysis of the surgical margins by the pathologists revealed 
that marginal en bloc excisions were achieved in all five patients . At the time of analysis, the mean disease-
free survival is 4 .2 years for the group and only one patient had tumor recurrence that required repeat 
surgical excision . 
Conclusion: en bloc excisions of chordoma in the cervical spine are complex procedures with technical 
challenges and significant complication rate . nevertheless, improved disease-free survival can be 
achieved in patients with cervical chordomas by en bloc tumor excision with acceptable complication 
rate .
Significance: Despite technical challenges and significant potential for surgical complication, en bloc 
tumor excision of chordoma in the cervical spine can be performed to improve local disease control and 
survival .

Paper #67
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Posterior Vertebral Column Resection in Severe Spinal Deformities: A Total of 102 Cases 
Cagatay Ozturk, MD (Istanbul Spine Center); Mehmet Aydogan, MD; Mehmet Tezer, MD; Mercan Sarier, 
MD; Selhan Karadereliler, MD; Azmi Hamzaoglu, MD; Level of Evidence: IV
Introduction: Vertebral column resection is the only procedure providing both coronal and sagittal plane 
correction at the same time . in this study; we have presented the surgical strategy, correction rates and 
complications of posterior vertebral column resection (PVCr) in patients with spinal deformities due to 
various etiologies .
Methods: Between 1996-2007; 102 patients were treated by PVCr . there were 80 female and 22 male 
patients with a mean age of 37 .6 years . Diagnoses were severe deformity in 56 patients, osteoporotic 
fractures in 25 patients, postinfectious severe angular kyphosis in 12 patients and posttraumatic deformity 
in 9 patients . the critical points in the surgical technique are wide laminectomy (one level above and 
one level below the resected level to prevent neural impingement after correction), bilateral sequential 
compression for kyphosis, repeated gradual compression on convex side in kyphoscoliosis, start of 
correction from concave site on either side of osteotomy immediately proximal and distal to osteotomy site, 
then going up and down alternatively in lordoscoliosis, final evaluation of spinal canal, anterior fusion across 
the resection gap by titanium mesh cages, placement of h-shaped strut allograft between intact spinous 
processes to prevent compression of dura by hematoma in the laminectomy area .
Results: the minimum follow-up was 2 years, average of 9 .3 years . the average correction ratios was 72% 
in coronal and 71% in sagittal plane . the mean (sD) values of pelvic incidence, sacral slope and pelvic 
tilt changed from 42±140, 31±90 and 11±50 preoperatively to 52±160, 39±120 and 13±60 respectively at 
the last control visit . no patient has required revision surgery for any neurological, instrumentation or fusion 
complication . 
Conclusion: PVCr is beneficial for the patients who have decreased pulmonary functions due to the nature 
of deformity and due to related co-morbidities . this technique prevents the patients from adverse effects of 
anterior surgery . it is a technically demanding procedure . so, it should be performed by highly experienced 
surgical team .
Significance: Posterior vertebral column resection is an effective technique since it is a spinal column 
shortening procedure and it allows to do correction in same session .
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Paper #68
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Major Complications of Three-Column Osteotomies in 240 Consecutive Spinal Deformity 
Patients 
Joshua D. Auerbach, MD (Washington University School of Medicine); Lawrence G. Lenke, MD; Keith H. 
Bridwell, MD; Jennifer K. Sehn, BS; Andrew H. Milby, BS; David Bumpass, MD; Charles H. Crawford, MD; Brian 
A. O’Shaughnessy, MD; Michael S. Chang, MD; Lukas P. Zebala, MD; Brenda Sides, MA; Level of Evidence: III
Introduction: three-column spinal osteotomies(pedicle subtraction osteotomy(Pso), vertebral column 
resection(VCr)) are common techniques to correct rigid spinal deformities . this study sought to: 1)
characterize the risk factors for the development of major complications in Pso and VCr procedures, and 
2)determine if the presence of a major complication affects ultimate clinical outcome .
Methods: A retrospective review was performed on 240 consecutive Psos (n=156) and VCrs (n=84) at 
a single institution between 1995-2008 . using established criteria, we stratified complications as major or 
minor . risk factors for complications and their effect on srs clinical outcomes at baseline and at ≥2yrs were 
assessed .
Results: 240 consecutive patients met inclusion criteria . Major medical and surgical complications 
occurred in 34% of Psos (53/156) and 21% of VCrs (18/84) . overall, 20 .4% (49/240) experienced major 
surgical complications (7 permanent), and 17 .1% (41/240) experienced major medical complications (4 
permanent) . Psos were older (52 vs 22yr, p<0 .001), had fewer levels fused (9 .9 vs 11 .6,p=0 .003), greater 
eBl (1,992 vs 1201cc,p<0 .001), shorter operative times (475 vs 519min,p=0 .02), and less segmental kyphosis 
correction(35 .1º vs 44 .8º,p=0 .05) . risk factors for major complications included age>60yrs (p=0 .003), 
≥3comorbidities (p=0 .009), eBl>2l (p=0 .01), and fusion to sacrum (p=0 .05) . Patients with and without 
major complications had equivalent baseline srs subscores (2 .63 vs 2 .67,p=0 .98), experienced significant 
improvement, and had equivalent final subscores at ≥2yrs follow-up (3 .66 vs 3 .59,p=0 .43) . While both 
improved significantly in srs subscores, Psos started off worse and improved more than VCrs (+0 .9 vs 
+0 .6,p<0 .001) with no differences in final satisfaction (4 .1 vs 4 .5,p=0 .11)(table) . 
Conclusion: Major complications occurred in 34% of Pso and 21% of VCr procedures . risk factors for 
developing a major complication included age>60yrs, ≥3comorbidities, eBl>2liters, and fusion to sacrum . 
the occurrence of a major complication did not have a negative impact on the ultimate clinical outcome . 
While both improved significantly, Psos started off worse and improved more than VCrs with no differences 
in final satisfaction .

Table. Comparative Data: Pso and VCr
PSO (n=156) VCR (n=84) p-value

Age 52 .0±15 .9 21 .9±16 .7 P<0 .001
No (%) Revision Procedures 130 (83) 44 (52) P<0 .0001
Body Mass Index (kg/m2) 28 .0±6 .0 22 .0±55 P<0 .0001
#medical comorbidities 2 .7±2 .1 2 .2±2 .1 ns
#Levels fused 9 .9±4 .0 11 .6±4 .2 P=0 .003
EBL (cc) 1,992±1,111 1,201±910 P<0 .0001
Operative Times (min) 475±109 519±115 P=0 .02
Segmental kyphosis correction (degrees) 35 .1±10 .9 44 .8±18 .5 P=0 .05
No. (%) Major Complications 53 (34) 18 (21) ns
No. (%) Minor Complications 79 (51) 31 (37) P=0 .04
Pre-op SRS Subscore 2 .5±0 .8 3 .4±0 .3 P<0 .001
Ultimate (≥2yrs) SRS Subscore 3 .4±0 .8 4 .0±0 .4 P=0 .001
Pre-op to ≥2yrs post-op SRS Subscore +0 .9±0 .5 +0 .6±0 .2 P<0 .001
Ultimate (≥2yrs) SRS Satisfaction 4 .1±0 .5 4 .5±0 .7 P=0 .11
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Paper #69
Sagittal Alignment Following Anterior Debridement and Posterior Instrumentation for 
Multiple Levels Tuberculous Spondylodiscitis 
Wael Koptan, MD; Yasser ElMiligui, MD (Cairo University Hospital); Motaz SalahElDin, MD; Wael Hammad, 
MD; Level of Evidence: III
Introduction: the incidence of tuberculosis 
is increasing rapidly in the last decade . 
Anterior reconstruction using iliac crest 
or rib autografts was associated with 
many complications especially in multiple 
level affections . Additional posterior 
instrumentation may reduce postoperative 
kyphosis and subsequent loss of correction . 
the aim of this work is to compare the 
results of iliac crest and rib grafts regarding 
fusion rates, sagittal plane alignment, the 
incidence of complications and to assess 
the role of short segment instrumentation .
Methods: the results of 38 patients with multiple level resistant tuberculous spondylodiscitis surgically treated 
between 1998 and 2005 were retrospectively reviewed . thirty-six patients were followed-up for a minimum 
of 3 years; an average of 5y (range 3 - 8y) . the average age was 49 years (ranged from 31 to 68 y) and 
twenty patients had an associated neurologic deficit . All patients were investigated by standard labs, plain 
radiographs and an Mri . the disease affected two levels (26 patients) and three levels (10 patients) . All 
had an anterior debridement and bone grafting by iliac crest autograft in 15 patients (group 1) and rib 
autograft in 21 patients (group 2); followed simultaneously by posterior short segment instrumentation .
Results: the kyphotic deformity was corrected from an average of 37 degrees to an average of 5 degrees 
(group 1) and from an average of 46 degrees to an average of 7 degrees (group 2) postoperatively . At 
the last follow up, both groups had a similar fusion rate and loss of correction . group 1 patients had 5 donor 
site complications (33%) . All patients except one had an improvement in their neurologic status . 
Conclusion: Additional posterior instrumentation in spondylodiscitis affecting multiple levels with associated 
kyphosis applies immediate stability; allows adequate graft uptake and long term correction of the 
kyphotic deformities . Both iliac crest and rib grafts have shown a similar radiological outcome, however, 
iliac crest grafting had a high incidence of donor site morbidity .

Paper #70
Incidence of Surgical Site Infection Following Adult Spinal Surgery: An Analysis and 
Prevalence Of Risk Factors
Albert Pull ter Gunne, MD; David B. Cohen, MD (Johns Hopkins Hospital); Level of Evidence: III
Introduction: ssi is a common complication after spinal surgery . it occurs between 0 .7 and 12% of patients 
and leads to higher morbidity, mortality and healthcare costs . We performed a large cohort study to 
identify risk factors for ssi and the absolute rates of ssi .
Methods: retrospectively, we abstracted records of all 3174 adult patients who underwent orthopaedic 
spinal surgery at our institution between June 1996 and December 2005 . Cases of ssi were compared to the 
rest of the cohort . sub-group analysis of deep and superficial ssi was performed .
Results: 132 (4 .2%) patients developed a ssi with 84 having deep infection . estimated blood loss >1 liter 
(p=0 .017), previous ssi (p=0 .012) and diabetes (p=0 .050) were found to be independent risk factors for ssi . 
obesity (p=0 .009) increased the risk of superficial infection, while anterior spinal approach decreased the 
risk (p=0 .010) . Diabetes (p=0 .033), obesity (p=0 .047), previous ssi (p=0 .009) and longer surgeries (2-5 hours 
(p=0 .023)) and 5 or more hours (p=0 .009)) were independent significant risk factors for deep ssi . 

A female pt 52 y old with two levels affection who had an anterior 
debridement and bone grafting by a rib autograft; followed by 
posterior short segment instrumentation
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Conclusion: ssi is commonly seen after spinal surgery . A prior ssi, diabetes and obesity all increased the 
risk of ssi . higher eBl and longer operative times also increase risk of different types of ssi while anterior 
approaches to the spine were associated with the lowest risk of ssi . Preoperative management of obesity 
and diabetes should be considered . Peri-operative strategies to minimize blood loss and operative time 
while utilizing an anterior approach should be considered to decrease the risk for postoperative wound 
infection .
Significance: this is the largest case-control cohort analysis of ssi in adult spinal surgeries . this allowed us to 
determine absolute ssi rates and evaluate previously identified risk factors for ssi to determine those that 
are true independent risk factors .

Paper #71
Rates of Infection Following Spine Surgery Based on 108,419 Procedures: A Report from 
the Scoliosis Research Society Morbidity and Mortality Committee 
Justin S. Smith, MD, PhD (University of Virginia); Christopher I. Shaffrey, MD; Charles A. Sansur, MD; Sigurd 
Berven, MD; Theodore J. Choma, MD; Michael J. Goytan, MD; Hilali Noordeen, FRCSD; D. Raymond Knapp, 
MD; Robert A. Hart, MD; Reinhard Zeller, MD; William F. Donaldson, MD; David W. Polly, MD; Joseph H. Perra, 
MD; Oheneba Boachie-Adjei, MD; Level of Evidence: III
Introduction: CMs created a list of “never 
events” and has proposed denial of 
hospital payment for their treatment . 
While some are preventable, surgical 
infection is multifactorial and occurs 
despite meticulous efforts . the scoliosis 
research society (srs) prospectively 
collects morbidity and mortality (MM) 
data from its members . We used these 
data to assess infection rates following 
spine surgery .
Methods: the srs MM database was 
queried for cases from 2004-2007 . Cases 
were stratified based on adult (≥21) vs 
pediatric (<21), primary vs revision, use of 
implants and diagnosis . superficial and 
deep infection rates were calculated .
Results: 108,419 cases were identified, with an infection rate of 2 .2% (superficial=0 .8%, deep=1 .3%) . revision 
cases (16,503) had a 65% higher rate of infection (3 .3%) compared with primary cases (91,916; 2 .0%) . 
Pediatric cases (25,432) had a 35% higher rate of infection (2 .7%), compared with adult cases (82,082; 2 .0%) . 
the infection rate for cases with implants (74,114) was 28% higher than the rate for cases without implants 
(34,305), 2 .3% vs 1 .8%, respectively . rates of infection were calculated based on diagnosis, and a subset of 
these rates is shown in the table . 
Conclusion: our data suggest that post-surgical infection, even among skilled spine surgeons, is an inherent 
potential complication . these data provide general benchmarks of infection rates as a basis for on-going 
efforts to improve safety of care and argue against their classification as “never events” .
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Paper #72
Analysis of Risk Factors Associated with Post-Operative Acute Myocardial Infarction 
[AMI] in Spine Surgery 
Andrew V. Slucky, MD; (Kaiser Permanente Medical Center) Ravinder Bains, MD; Timothy Huang, MD; Level 
of Evidence: III
Introduction: risk analysis of patients incurring post-op AMi after spine surgery was performed to identify pre-
op risk factors .
Methods: retrospective chart review was performed with risk analysis for post-op AMi association with pre-
op factors (prior cardiac disease [CD], hypertension [htn], hyperlipedemia [hlD], obesity, asthma/CoPD, 
diabetes [DM], renal disease [rD], smoking [sM]) and peri-op factors (spine region, procedure duration, 
blood loss, pre-op B-blockade) .
Results: review identified 2049 consecutive procedures in 1900 patients . Post-op AMi incidence was 0 .89% 
[17/1900] . summative pre-op risk factors for AMi vs . non-AMi patients was 0-risk factors: 0%[AMi] vs . 24%[non-
AMi], 1-factor: 0%[AMi] vs . 23%[non-AMi], 2-factors: 12%[AMi] vs . 22%[non-AMi], and 3-factors: 88%[AMi] 
vs . 31%[non-AMi] . Pre-op risk factor prevalence was prior CD: 88%[AMi] vs . 29%[non-AMi], htn: 82%[AMi] 
vs . 48%[non-AMi], hlD: 53%[AMi] vs . 17%[non-AMi], obesity: 53%[AMi] vs . 24%[non-AMi], asthma/CoPD: 
41%[AMi] vs . 21%[non-AMi], DM: 47%[AMi] vs . 16%[non-AMi], rD: 35%[AMi] vs . 5%[non-AMi], sM: 47%[AMi] 
vs . 29%[non-AMi] . the calculated AMi relative-risk, specific to pre-op factor was as follows: prior CD - 17 .3, 
htn - 4 .9, hlD - 5 .3, obesity - 3 .5, asthma/CoPD - 2 .6, DM - 4 .5, rD - 9 .4, sM - 2 .1 . in patients incurring post-op 
AMi, 59% were on pre-op B-blockade . there was no proportionate trend relative to procedure duration or 
blood loss . Post-op AMi was higher in thoracolumbar procedures vs . cervical procedures [81% vs . 19%] as 
compared to the regional distribution in non-AMi patient procedures [59% vs . 41%] . 
Conclusion: Patients with a history of prior cardiac disease in combination with two notable risk factors [htn, 
hlD, DM, rD] or with 3 such factors regardless of prior cardiac disease history are at marked increased post-
op AMi risk versus patients with two or less risk factors . Post-op AMi was more incident with thoracolumbar 
procedures . Peri-op factors of procedure duration, blood loss, or lack of pre-op B-blockade do not appear 
to be predictive factors for post-op AMi .
Significance: Determination of factors for post-operative AMi in spinal surgery allows for identification of 
patients at risk and maximization of hospital resource management .

Paper #73
Are Postoperative Dressing Changes Necessary? 
Ravinder S. Bains, MD (Kaiser Permanente Medical Center); Cary Idler, MD; Andrew V. Slucky, MD; Timothy 
Huang, MD; Kurt Van Peteghem; Josef Gorek, MD; Level of Evidence: III
Introduction: there is no scientific evidence for postoperative dressing changes . there is no consensus 
on when dressing changes should be performed . We offer a protocol when dressing changes should be 
performed .
Methods: the infection control database from January 1999 to December 2007 was retrospectively 
reviewed . in January 2005 we implemented our protocol of no dressing change for 5 days . overall infection 
rates for instrumented and uninstrumented spine surgery cases for 2 time periods were determined . 
infection rates for cervical, thoracic and lumbar cases were also evaluated and Fischer’s exact test was 
performed to evaluate statistical significance .
Results: 6809 spine surgeries were performed by 5 spine surgeons at one institution during the 8 yr period . 
overall, ssi rate for uninstrumented cases was reduced from 1 .2%(14/1175) to 0 .4%(4/1032) [p=0 .06] . ssi rate 
for instrumented cases were reduced from 3 .9% (100/2559) to 0 .9% (18/2042) [p<0 .0001] the reduction in 
ssi rates were most significant in instrumented posterior cervical and lumbar surgeries: Posterior cervical ssi 
rate was reduced from 3 .2% (6/186) to 0 .4% (1/224) [p<0 .05] . Posterior lumbar instrumented fusion ssi rates 
were reduced from 5 .5% (65/1179) to 0 .8% (8/950) [p<0 .001] . Finally, ssi rates for uninstrumented lumbar 
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decompression surgeries were also reduced from 1 .2% (14/1159) to 0 .3% (3/1009) [p=0 .03] 
Conclusion: Dressing changes in the immediate postoperative period are not necessary . our results show 
no increased infection risk . A sterile dressing applied in the operating room may serve as barrier to the 
noscomial pathogens in the hospitals, and suggests that this may lead to reduced infection risk .
Significance: Postoperative dressing changes are not necessary . the time and cost savings associated with 
this practice can be substantial .

Paper #74
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Validity and Reliability of Intraoperative Monitoring in Pediatric Spinal Deformity 
Surgery: A 23 Year Experience of 3,436 Surgical Cases 
Earl D. Thuet, BS (BJC Healthcare); Jacquelyn C. Winscher, BS; Anne M. Padberg, MS; Keith H. Bridwell, MD; 
Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; Matthew B. Dobbs, MD; Mario Schootman, PhD; Scott J. 
Luhmann, MD; Level of Evidence: II
Introduction: this study sought to demonstrate the effectiveness of intraoperative monitoring in reducing 
iatrogenic neurologic injury for pediatric spinal surgery patients .
Methods: 3436 monitored pediatric spinal procedures at a single institution from 1/1985 through 9/2008 were 
reviewed . Monitoring included somatosensory & Descending neurogenic evoked Potentials and various 
nerve root monitoring techniques . Patients were divided into 10 diagnostic categories . true positive and 
false negative monitoring outcomes were analyzed for each category . neurologic deficits were classified 
as spinal cord, nerve root or peripheral .
Results: 7 diagnostic groups demonstrated true positive findings resulting in surgical intervention . in 75 true 
positive events, 59 patients had immediate recovery of data and normal post-op exams, 11 had short 
term deficits and 5 had long term neurologic deficits . 5 of the 6 permanent deficits were detected with 
intraoperative monitoring . the undetected deficit was nerve root in origin . 
Conclusion: intraoperative data were sensitive to 5 of 6 permanent deficits . spinal cord monitoring 
data correctly detected neurologic status in 97 .9% of patients . the ratio of intraoperative events to total 
monitored cases was 1 event every 42 surgical cases and 1 permanent motor deficit every 573 cases . the 
incidence of permanent neurologic injury in this series was 0 .2%
Significance: intraoperative monitoring effectively reduces the incidence of iatrogenic neurologic injury in 
pediatric spinal surgery patients .

Diagnosis True 
Positive

Immediate 
Post-Op
Deficit

Permanent
Deficit

False 
Negative

Immediate 
Post-Op
Deficit

Permanent
Deficit

Kyphosis/Kyphoscoliosis (n=226) 21 (9.3%) 2 1 cord (motor) 1 (0.4%) 1 0

Syndrome (n=143) 6 (4.2%) 0 0 0 0 0
Revision (n=329) 10 (3.0%) 4 1 root (motor) 1 (0.3%) 1 1 root (motor)
Neuromuscular Scoliosis (n=626) 17 (2.7%) 3 1 cord (motor) 0 0 0

Congenital (n=234) 6 (2.6%) 1 1 cord (motor) 1 (0.4%) 1 0

Spondylolisthesis (n=154) 3 (1.9%) 2 0 4 (2.6%) 4 0

Idiopathic Scoliosis (n=1618) 12 (0.7%) 4 1 cord (sensory) 0 0 0

Fracture/ Trauma (n=47) 0 0 0 0 0 0

Pathologic (n=31) 0 0 0 0 0 0

Degenerative (n=28) 0 0 0 0 0 0

Totals (n=3436) 75 (2.2%) 16 (0 .47%) 5 (0.15%) 7 (0.2%) 7 (0 .2%) 1 (0.03%)
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Paper #75
Blindness and Visual Evoked Potentials: A Novel Application of an Established Technique 
to Monitor Intra-Operative Visual Pathways 
Gregory M. Mundis, MD (San Diego Center for Spinal Disorders); Siavash S. Haghighi, MD; Jason E. Billinghurst, 
MD; Behrooz A. Akbarnia, MD; Level of Evidence: IV
Introduction: Post-operative blindness (PoB) complicating long prone spine surgery (Pss) has an incidence 
of 1/1000 (0 .1%) . Despite its rare occurrence, the morbidity that ensues makes this complication one of the 
most feared . VePs are a means of monitoring the visual pathway in real time during Pss . VePs have been 
used in neurosurgery to monitor visual pathways during intracranial surgery . its application in deformity 
surgery is less invasive using topical probes . tracings are comparable to those obtained with ssePs .
Methods: VePs were traced in 13 consecutive patients undergoing Pss . Monitoring was performed only 
in cases with Pss at least 6 hours long . VePs were recorded using mid-occipital to mid-frontal montage . 
VePs were elicited using strobe light emitting goggles . tracings were recorded every hour along with 
blood pressure and vital signs (Vs) . Patient demographic data, intra-operative blood loss(ebl), length of 
surgery(los), procedure, pre-operative diagnosis, and type of anesthesia were recorded .
Results: 0/13 patients developed PoB . there were 10 females and 3 males, average age 62 (25-84) yrs, 
and most frequent diagnosis of adult idiopathic scoliosis . eBl avg 1186 cc (500-2200 cc) . los was 466 min 
(360-780 min) with avg 9 levels fused (2-15) . All received sevoflurane (0 .8-2 .4%), propofol and narcotic 
infusion anesthesia . VePs did not show any changes in mean peak latency compared to baseline, however 
there was significant variability of tracings within individual patient recordings . no patients experienced 
prolonged hypotension . no correlation was found between intra-operative Vs and variability of VePs . 
Conclusion: VePs are a promising technology in long Pss to detect disruption in the visual pathway of any 
etiology . We believe the variability in tracings is not the primary objective of VePs but rather a disruption in 
the tracings that would indicate a similar disruption in the visual pathway . like any developing technology, 
research and refinement in technique will lend to a more predictable and reliable screening tool to detect 
intra-operative visual disruption .
Significance: Blindness resulting from lengthy prone spine surgery is a feared complication . VeP has promise 
as a screening tool for early detection and possible intervention .

Paper #76
Neurophysiological Changes in Deformity Correction of Adolescence Idiopathic Scoliosis 
with Intraoperative Skull Femoral Traction 
Randolph Gray, MBBS, FRACS; Laura Holmes, BScH CNIM; Samuel Stranzas; Christian Zaarour, MD; Stephen 
Lewis, MD, FRCSC, MSc (Hospital for Sick Children); Level of Evidence: IV
Introduction: intra-operative skeletal traction is used to facilitate coronal plane deformity correction . its use 
can be associated with spinal cord stretching and ischemia with resultant electrophysiological changes . 
the prevalence of such changes, its clinical significance and safety is unknown .
Methods: radiographs and charts were reviewed of 38 consecutive scoliosis patients treated with intra-
operative skull-femoral traction between 2005 and 2008 . All patients had sseP and MeP monitoring .
Results: After exclusion of two patients with non-traction related changes, 37 consecutive procedures in 36 
patients with a mean age of 15 .4 (11 .4-17 .9) years were reviewed . the mean skull traction was 8 .6kg(6 .8-
11 .3) and femoral traction was 22 .3 kg (13 .6-31 .7) . intra-operative MeP changes occurred in 18/37(48%) 
and seP changes in 1(2 .7%) procedure . the 18 cases with MeP changes had a mean Cobb of 86º, curve 
flexibility index of 0 .14, and 41% correction with traction compared to 70º, 0 .27, and 50% in the 19 cases 
without MeP changes (p<0 .05) . intra-operative interventions were performed in response to the changes in 
MeP resulting in complete recovery in 10/18(55%), complete unilateral recovery with partial contralateral 
recovery in 6(33%) and incomplete bilateral recovery in 2(11%) patients . there were no patients with 
unrecordable MeP or sseP amplitudes at wound closure . there were no post-operative neurological deficit 
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Conclusion: intra-operative traction is associated with frequent abnormalities in MeP monitoring . the 
thoracic location of the major curve, mean Cobb angle of 86º, and increased rigidity are risk factors for 
changes in MeP monitoring with traction . the presence of any MeP recordings at closure was associated 
with normal neurological function . sseP should not be used as the sole means of scoliosis monitoring .
Significance: the presence of any MeP recordings at closure was associated with normal neurological 
function . sseP alone is insufficient in accurately monitoring scoliosis correction .

Paper #77
Is the Cost of Neuromonitoring with Motor Evoked Potentials for Deformity Surgery 
Justified? 
Timothy R. Kuklo, MD, JD (Washington University School of Medicine); David W. Polly, MD; Mohammad Diab, 
MD; Level of Evidence: II
Introduction: to analyze societal costs of routine neuromonitoring in deformity surgery versus the potential 
societal costs of spinal cord injury from an adverse surgical event in terms of malpractice settlements and 
lifetime patient care needs .
Methods: A national database of personal injury verdicts/awards (Westlaw) was searched to determine 
the average settlement after an adverse outcome following spinal surgery in the past 10 yrs, regardless 
of fault . lifetime patient care needs were also determined, based on age at injury/life expectancy . 4,000 
spinal deformity cases/yr in the us at a neural injury rate of  .03% were assumed for analysis . the cost of 
neuromonitoring was determined to be $190/hr based on review of 2 separate hospital contract rates 
(mean $950/case) . search terms included spine surgery, scoliosis, paraplegia and neurologic injury yielded 
110 potential cases, of which there were 43 defense verdicts, 22 cases determined to be n/a, and 27 injuries 
determined not to be related to surgery .
Results: the database yielded 18 cases of neural injury in spine surgery, of which 6 were deformity 
operations (ave . age 16 .6 yrs) having an average verdict of $11 .9 million (range $2 .9-25 .0 mil) . the other 
12 cases (ave $754,000 payout) did not involve spinal deformity . this also did not include an evaluation 
of settlements prior to trial, where payout of a typical structured settlement may be 1 .5-5 times the final 
settlement . the estimated cost of neuromonitoring was $950/case x 4000, or $3 .8 million/yr . Assuming a 
false negative rate of MePs at ~0 .25% and an inability to monitor 10% of cases, potentially 3 cases/yr of 
paraplegia would be avoided with complete neuromonitoring (sseP, MeP, eMg) .
Conclusion: Assuming 12 cases of neurologic injury/yr ( .03% of 4000 cases) not including other non-
paraplegic neurologic injuries and pre-trial settlements, and with monitoring at $950/case ($3 .8 mil/yr), a 
conservative estimate of societal savings would be over $30-40 mil/yr of direct costs - hence insurance 
reimbursement of neuromonitoring services should be mandatory .

Paper #78
Study Testing Association of Genetic Markers Of Melatonin Signaling and Biosynthesis 
to Predict Adolescent Idiopathic Scoliosis (AIS) or Curve Severity
Lesa M. Nelson, BS (Axial Biotech); Kenneth Ward, MD, James W. Ogilvie, MD; Level of Evidence: II
Introduction: Melatonin has been linked to development of Ais in previous studies . this study sought to 
determine, as part of a genome-wide association study (gWAs), whether gene polymorphisms related to 
melatonin signaling or biosynthesis are associated with Ais .
Methods: A total of 589 Ais patients were recruited with complete medical records describing the 
progression of their scoliosis as well as 1533 ethnically matched controls with no history of iAs . to assure 
diagnostic accuracy, each Ais patient’s medical records and spinal radiographs were reviewed by a spine 
surgeon (J .W .o .) to confirm the diagnosis of Ais; all patients were required to have a final Cobb angle of at 
least 40º . A total of 6 genes involved in melatonin signaling or biosynthesis were analyzed . signaling genes 
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include the melatonin receptors 1A and 1B and the protein kinase C delta . Biosynthesis pathway genes 
included: tryptophan 5-hydroxylase 1, serotonin n-acetyltransferase, and hydroxyindoleo-methyltransferase . 
genotypes were determined using an Affymetrix 6 .0 genechip and accompanying software .
Results: A total of 33 single nucleotide polymorphisms in the 6 melatonin related genes were analyzed as 
part of the gWAs . no significant differences were observed 
Conclusion: Despite published reports, genetic polymorphisms associated with the genes of either 
melatonin synthesis or signaling pathways are not predictors of Ais or curve progression in our population .
Significance: genetic markers from melatonin related pathway genes are unlikely to be either diagnostic 
for Ais or prognostic for curve progression in Adolescent idiopathic scoliosis patients .

Paper #79
High Circulating Levels of Osteopontin Are Associated with Idiopathic Scoliosis Onset 
and Spinal Deformity Progression 
Alain Moreau, PhD (Université de Montréal); Anita Franco, Msc; Bouziane Azeddine, Msc; Pierre h . rompré, 
Msc; Marie-hélène roy-gagnon, PhD; Keith M . Bagnall, B .ed; Msc, PhD; Benoît Poitras, MD; hubert labelle, 
MD; Charles h . rivard, MD; guy grimard, MD; Jean ouellet, MD; stefan Parent, MD, PhD;    
Level of Evidence: II
Introduction: We hypothesized that scoliosis development in patients with idiopathic scoliosis (is) and 
different melatonin-deficient animal models could be induced by a similar mechanism involving a common 
downstream effector regulated by melatonin . indeed, the study of the molecular changes occurring 
in pinealectomized chickens revealed an increased production of oPn, at the mrnA and protein 
levels, in paraspinal muscles of scoliotic chickens . therefore, we investigated the involvement of oPn, a 
multifunctional cytokine, in is pathomechanism .
Methods: A group of 320 consecutive patients with is were compared with 120 healthy control subjects 
and 82 asymptomatic offspring, born from at least one scoliotic parent, who are considered at-risk of 
developing this disorder . Plasma oPn and soluble CD44 receptor (sCD44) levels were measured by enzyme-
linked immunosorbent assays . Contributions of oPn and CD44 receptors to idiopathic scoliosis were 
validated using C57Bl/6j mice, a well known scoliosis animal model .
Results: Mean plasma oPn levels were significantly increased in is patients and correlated with disease 
severity, with average values of 743±326 ng/ml and 975±389 ng/ml for moderate (10-44 degree) and severe 
(≥ 45 degree) spinal deformities, respectively, when compared to the healthy control group (568±216 
ng/ml) . elevated plasma oPn levels were also found in the asymptomatic at-risk group (871±387 ng/
ml), suggesting that these changes precede scoliosis onset . Mean plasma sCD44 levels were significantly 
lower only in is patients with Cobb angle ≥ 45 degree compared to healthy control subjects . All transgenic 
C57Bl/6j mice devoid of oPn or CD44 receptor were protected against scoliosis, contrasting with wild-type 
ones . 
Conclusion: our clinical data and experiments on animals demonstrate that oPn is essential to induce 
scoliosis formation and curve progression through interactions with CD44 receptors, thus offering a first 
molecular concept to explain the pathomechanism leading to the asymmetrical growth of the spine in 
idiopathic scoliosis .
Significance: Plasma oPn and sCD44 values could be useful markers for diagnosis of is and prognosis of 
curve progression .
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Paper #80
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Results of the SRS-22 Patient Questionnaire: in Non-Scoliosis Group vs. Minimum 20 
years Clinical Outcome after Scoliosis Surgery 
Takahiro Iida, MD (Dokkyo Medical University Koshigaya Hospital); Nobumasa Suzuki, MD, PhD; Yasumasa 
Ohyama, MD; Jyunya Imura, MD; Akihisa Ato, MD; Satoru Ozeki, MD; Yutaka Nohara, MD;   
Level of Evidence: III
Introduction: Previous study on minimum 20 years 
clinical outcome in patients who underwent 
3-dimentionnaly oriented correction surgery for 
scoliosis has shown satisfactory clinical result with very 
low incidence of low back pain (annual meeting of 
srs, 2007) . however, srs-22 health-related quality-
of-life questionnaire has revealed that assessment of 
self-image (3 .7) and mental health (3 .9) tended to 
be lower than that of function and pain (4 .2 and 4 .3 
respectively) . Without control of srs-22 in our country, 
it remained unsettled whether this tendency was 
really worse than general people in our population . 
the purpose of the study was to investigate srs-22 
questionnaire of non-scoliosis group to compare with 
that of long-term follow-up group .
Methods: 771 employees in two institutes where authors are engaged were sent srs-22 questionnaire with 
additional question about age, gender, and past history including scoliosis . in 763 responders, 36 employees 
who had been pointed out scoliosis were excluded and 727 were included in this study . there were 718 
female, 5 male (4 unknown), with average age of 29 years (20-64 years) . the average of function, pain, 
self-image, and mental health (except satisfaction) was calculated . Cronbach’s alpha was calculated to 
evaluate internal consistency of each domain .
Results: the average of each domain of srs-22 was 4 .5 (function), 4 .3 (pain), 3 .5 (self-image), and 3 .5 
(mental health) . Cronbach’s alpha was 0 .405, 0 .719, 0 .752, and 0 .719 respectively . no significant difference 
was found between non-scoliosis group and minimum 20 years postoperative group in the assessment of 
pain . however, assessment of function was significantly higher, and that of self-image and mental health 
were significantly lower in non-scoliosis group than in postoperative group . 
Conclusion: Big sample size of non-scoliosis group resulted in these statistical difference . this study revealed 
that quality-of-life in patients who underwent instrumentation surgery for scoliosis and followed minimum 20 
years was as same as that in non-scoliosis group, even on self-image and mental health of srs-22 .
Significance: As results of each domain of srs-22 may differ according to populations, control group is 
necessary to evaluate long-term postoperative results .

Paper #81
The Nature History of Scoliosis Secondary to Chiari I Malformation and Syringomyelia 
after Suboccipital Decompression in Young Patients 
Li Wei-guo, MD; Prof. Qiu Yong, (Nanjing University Medical School); Wang Bin, MD; Level of Evidence: III
Introduction: to assess the outcomes of scoliosis associated with CM&s after suboccipital decompression 
and to determine factors predicting the progression of scoliosis .
Methods: this study consisted of 72 males and 49 females of scoliosis associated with CM&s, with a mean 
age of 12 .2 years (range, 4~18 years), who underwent suboccipital foraminotomy . Pre-op Cobb angle 
average 41º (range, 12~96º) . Patients were divided into 2 groups: progressed > 5º after suboccipital 
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decompression (progressors) and those whose curves stabilized or decreased (nonprogressors), as 
compared to pre-op Cobb angle . neurological impairment, syrinx size and severity of scoliosis were 
assessed during the follow-up .
Results: At the mean follow-up of 33 months (range, 15~110 months), 72 cases (mean age, 14 .2 years) 
and 49 cases (mean age, 9 .3 years) were included in the progressors and the nonprogressors group, 
respectively . of patients < 10 years, 17 progressors had the mean pre-op Cobb angle of 67º, versus the 
other 18 nonprogressors with a mean curve of 28º (p<0 .01) . of patients ≧ 10 years, 55 progressors had a 
mean Cobb angle of 43º, while the other 33 nonprogressors with a mean curve of 31º (p<0 .05) . Multiple 
factors analysis showed that scoliosis progression were associated with patients age, curve severity, trunk tilt 
degree, double curve and the improvement of the syrinx . 
Conclusion: the results show that progression of scoliosis after suboccipital decompression of CM&s was 
associated with age, curve severity, trunk tilt degree, double curve and the improvement of the syrinx .
Significance: Patient’s age, curve severity, trunk tilt degree, double curve and the improvement of the syrinx 
might influence the progression of scoliosis secondary to CM&s .

Paper #82
** russell A . hiBBs AWArD noMinee For Best CliniCAl PresentAtion
Two Decade Results in Surgical Management of Congenital Scoliosis (CS) 
Nanjundappa S. Harshavardhana, MS(Ortho), Dip, SICOT (Queen’s Medical Centre); Ujjwal K. Debnath, 
FRCS, MS/Orth; Michael P. Grevitt, FRCS (Orth); Hossein S. Mehdian, MD, FRCS(Ed); James Hegarty, RGN; 
John K. Webb, FRCS; Level of Evidence: III
Introduction: We report long term results of Cs and predict the age of definitive fusion analysing the 
indications for revision surgery .
Methods: 52 patients with Cs (18M;34F) who had 
primary growth arrest with fusion & subsequently 
followed-up for 20 .5 y(r10 .5-52 .5y) formed the 
study cohort . the etiology were hV(22), unilateral 
unsegmented bar(15), unsegmented bar with 
contralateral hV(4), Wedged vertebra(5), hemi-
metameric shift(2) and unclassifiable(4) . intraspinal 
anomalies were seen in 10 and associated syndromes 
in 11 cases . the curve was located at cervico-
thoracic(3), thoracic(33), thoraco-lumbar(9), 
lumbar(5) and lumbo-sacral(2) respectively . three 
groups of index surgeries were identified . group 
1: Posterior in-situ fusion(16), group 2: Combined 
anterior/posterior correction and fusion(32) and 
group 3: Anterior hV excision & fusion(4) .
Results: 25 patients had revision surgery & key indications were spinal imbalance, crankshaft phenomenon, 
implant failure, junctional kyphosis or pseudoarthrosis . group i: Mean age at primary surgery was 4 .8 y(r 1 .1-
11y) when the Cobb measured 63 .2 which corrected to 39 .5 post-op & 45 at final follow-up . 9/16 patients 
required re-surgery at mean age of 12 y(r 10-16y) . group ii: Mean age at initial surgery was 8 .7 y(r 6 .5-14y) . 
the mean Cobb at initial surgery was 67 .5, 37 .5 post-op & 42 at final follow-up . 15/32 patients required 
revision surgery at a mean age of 13 .2 y(r 10 .5-33y) . group iii: Mean age at index surgery was 2 .3 y(r 1 .5-
4 .1y) . the mean Cobb angle measured 38 .5 which corrected to 14 .5 post-op & was 210 at final f/u . one 
patient required reoperation at 23 yrs . 
Conclusion: growth arrest & fusion performed at early age can deteriorate over time esp . if a stand-alone 
posterior in-situ fusion is performed . the timing of definitive fusion was influenced by the type, number & 
location of hV and presence of unsegmented bar . early excision and fusion is recommended for junctional 

Patient demographics
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hV to prevent long-term rigid deformities .
Significance: this paper reports long-term surgical results of Cs and discusses problems encountered prior to 
definitive fusion in optimising outcomes as there is paucity of literature in this field .

Paper #83
The Efficacy and Complications of Posterior Hemivertebra Resection 
Jianguo Zhang, MD (Peking Union Medical College); Guixing Qiu, MD; BinYu, MD; Level of Evidence: IV
Introduction: Posterior hemivertebra resection was popular in the last 5 years, larger series analysis and 
reports of its complications is rare .
Methods: We reviewed patients who had such a procedure between Jul . 1, 2002 and oct . 1, 2006 . 
radiograghs were reviewed to determine: the hemivertebra type and location; the coronal curve 
magnitude and sagittal alignment preoperatively, postoperatively and at the final follow-up; and the 
presence of interbody fusion . operative reports and charts were reviewed to record any complications .
Results: We defined 56 patients underwent the procedure . the age at surgery was 9 .9(1 .5-17)years . A total 
of 58 hemivertebrae were resected in 56 patients . the location of the hemivertebra was as follows: 15 
thoracic, 34 thoracolumbar, 8 lumbar,and 1 lumbosacral . 11 had coexisting contralateral bar or fused ribs . 
the average follow-up was 32 .9 (24-58) months . the mean fusion level was 5 .0 (2-11)segments . the largest 
coronal curve was 42 .4º (13º-100º) preoperatively and 11 .5º (0-44º) postoperatively with a correction rate 
of 72 .9% . regional kyphosis was 42 .0º (10º-110º) preoperatively and 12 .6º ( -15º-50º) postoperatively with 
a correction rate of 70 .0% . there was a maximal 1 .9º correction loss at the final follow-up . Complications 
included one delayed wound healing, 2 pedicle cutting needed revision, and one rod breakage with 
no migration, one proximal junction kyphosis . there was no neurological complications . uncontinuous 
trabeculae was found in the residual space after resection on the lateral view in 5 cases without any sign of 
implant failure and correction loss . 
Conclusion: Posterior hemivertebra resection with transpedicular instrumentation can achieve excellent 
correction and short fusion with no neurologic complication . Pedicle cutting remains a challenge 
in younger child with 2 segmental fixation and possible unfusion in the residual space needs further 
investigation .
Significance: this study further clarrified the safety and excellent correction ability of posterior hemivertebra 
resection, found the phenomenon of possible nonfusion in the residual space after resection, and higher 
pedicle cutting rate in younger child with 2 segmental fixation .

Paper #84
Combined Anterior-Posterior Approach vs. Single Posterior Approach in Corrective 
Surgery with Osteotomy for Congenital Scoliosis 
Noriaki Kawakami, MD (Meijo Hospital); Taichi Tsuji, MD; Kazuyoshi Miyasaka, MD; Tetsuya Ohara, MD; 
Ayato Nohara, MD; Michiyoshi Sato, MD; Kenyu Ito, MD; Chest Wall & Spinal Deformity Study Group; Level of 
Evidence: III
Introduction: the purpose of this study was to identify ideal indications of combined ant . and post . surgery 
(AP-Ap) with vertebrectomy in Cs, even when it has become possible to resect anomalous vertebrae to 
correct scoliosis via a single post . approach (P-Ap) .
Methods: this was a retrospective comparative study . of 164 patients with Cs we had operated, 29 were 
matched with inclusion criteria such as: operation with vertebrectomy, scoliosis angle between 35ºand 60º, 
and a minimum 2-year follow-up . We excluded mild (<35º) and severe (>60º) scoliosis, vertebral anomalies 
(CVA) in the high thoracic area, lumbosacral hemivertebrae, severe lordosis, and complex medical 
conditions that might contraindicate an anterior approach from this study . the cohort consisted of 13 males 
and 16 females . in all, 14 of these were via a P-Ap (P-group) and 15 were by an AP-Ap (AP-group) . CVAs 
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were evaluated according to the 3D classification system reported by Kawakami, classifying them into 
solitary simple (ss), multiple simple (Ms), multiple complex (MC), and segmentation failure (sF) .
Results: Age and sex were not significantly different in both groups . in the P-group, preop . Cobb angle 
was 44 .2±6 .3º; all CVAs were located in thoracolumbar-lumbar regions; 6 of 14 were solitary; and 12 of 14 
patients (85 .7%) belonged to the simple type . in the AP-group, preop . Cobb angle was 48 .0±6 .6º; 9 of 15 
CVAs were located in thoracic-thoracolumbar regions; 13 of 15 were multiple and 8 of 15 (53 .3%) belonged 
to MC or sF . scoliosis in the P-group and AP-group had correction rates of 70 .1±19 .3% and 64 .2±18 .8%, 
respectively (p=0 .414) . the AP-Ap was taken when multiple CVAs within the curvature that needed release 
in multiple segments were present in 13 (86 .7%), and the procedure was a reoperation in one . Postop . 
neurological complications occurred in 4 of the P-group and one in the AP-group although they were all 
transient . 
Conclusion: not only should a post . approach, but also an ant . approach, might be indicated for Cs 
correction if CVAs are multiple, belong to the complex type, and/or exist in mid-thoracic spine .
Significance: Combined ant . and post . approach might be indicated for the CVAs with complex type of 
multiple vertebral anomalies and/or those located in the thoracic region .

Paper #85
*Pediatric Cervical Spine Fixation: A Comparison of Complication Rates Associated With 
Screw/Rod Constructs vs. Non-Screw/Rod Constructs 
Jonathan J. Carmouche, MD (Roanoke Orthpaedic Center); John E. Lonstein, MD; Robert B. Winter, MD; 
James D. Schwender, MD; Joseph H. Perra, MD; Level of Evidence: III
Introduction: Pediatric cervical spine instrumentation with screw and rod constructs is less common than in 
adults due to the relative rarity of indications, size mismatch, and perceived risk of neurologic or vascular 
injury . rigid internal fixation may improve fusion rates and decrease the need for external immobilization .
Methods: 83 procedures performed in 76 skeletally immature patients met inclusion criteria including 
minimum 2-year follow-up . surgical indications included trauma, pseudoarthrosis, os odontoideum, kyphosis, 
tumor, congenital scoliosis and thoracic deformity extensions . Between 2001 and 2006, 19 patients, mean 
age 10 + 2 (yrs + mo)(range 2 + 3 to 17 + 10) underwent 20 posterior cervical procedures using screw and 
rod constructs . Between 1990 and 2004, 57 patients, mean age 9 + 4 (range 1 + 5 to 16 + 5) underwent 
63 posterior procedures with non-screw/rod constructs, all by experienced spinal surgeons . Charts and 
radiographs were reviewed for comorbidities, complications and fusion rates .
Results: in the screw-rod group, there were two cases (10%) of delayed wound healing . there were no 
cases of ascending fusion, neurologic or vascular complications and no non-unions . screw placement was 
aborted in two cases (10%) due to poor visibility in one and poor bone quality in a second . A halo was used 
in 4 cases (20%) . in the non-screw-rod group, the total complication rate was 44% . A halo was used in 33 
cases (52%) . halo associated complications occurred in 42% and included pin loosening, pin-tract infection 
and soft tissue breakdown from the halo cast . there were 10 psuedoarthroses (16%), 1 superficial wound 
infection (1 .6%), 1 neurologic injury (1 .6%) and 2 ascending levels of fusion (3 .2%) . 
Conclusion: Fixation using screw and rod constructs was associated with lower complication rates . Most 
complications were halo associated but the pseudoarthrosis rate was also quite high in the non-screw/rod 
group . screw/rod constructs afford more rigid fixation, higher fusion rates, lower complication rates and 
decreased reliance on halo immobilization .
Significance: significance . screw and rod constructs for pediatric cervical fixation improve fusion rates, 
decrease the need for external immobilization and decrease complication rates .
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Paper #86
Low Profile Pelvic Fixation Using S2 Alar Iliac (S2AI) Fixation in the Pediatric 
Population Improves Results at Two-Year Minimum Follow-Up 
Paul D. Sponseller, MD (Johns Hopkins Hospital); Ryan Zimmerman; Phebe S. Ko, BS; Khaled M. Kebaish, MD; 
Albert Pull ter Gunne, MD; Ahmed S. Mohamed, MD; Tai-Li Chang, MD; Level of Evidence: III
Introduction: Anchor stability and prominence are problems with pelvic 
fixation in pediatric spinal deformity surgery . A new method of iliac 
fixation with a starting point in the s2 ala offers in-line anchors that are 
deep under the midline muscle flap . We report the clinical results of this 
technique .
Methods: 32 consecutive patients with the s2Ai technique and 
>2y follow-up were studied . Diagnoses were 23 cerebral palsy, 2 
myelomeningocele, and 7 syndromic . Fusion was 15 .8 levels (sD 2 .7, r 
12-18) . Clinical examinations, radiographs and Ct scans were analyzed . 
outcomes included sacropelvic pain, screw placement, implant 
prominence, radiographic lucency, need for revision and infection . s2Ai 
patients were compared with 17 prior patients who had pelvic fixation 
using traditional sacral and iliac screws .
Results: Mean age at surgery was 14 .3 y (sD 2 .3, r 9 .8-19 .3) . s2Ai screws 
were 67 mm (r 45-85) in length and 7-9 mm in width (Fig 1) . Pelvic 
obliquity was corrected 21 .1±2 .3º (74%) using the s2Ai technique and 
11 .4±2 .5º (52 .9%) using traditional iliac screws . Cobb angle correction 
was 48 .7±4 .5º (73%) using the s2Ai technique and 51 .1±3 .1º (63%) 
using traditional iliac screws . s2Ai fixation had better pelvic obliquity correction (p=0 .01) but there was 
no difference in Cobb correction . three of 64 screws showed adjacent lucencies of 1 .3 mm (r 1 .0-2 .0) . 
Ct scans of 23 patients showed no intrapelvic protrusion, but three screws protruded laterally (all <5mm) . 
one early patient required revision to bilaterally longer iliac screws to relieve pain . there were 2 superficial 
infections in the s2Ai group and 1 deep infection in the traditional group . no s2Ai patient had implant 
prominence, skin breakdown or anchor migration versus 3 in the traditional group . 
Conclusion: s2Ai pelvic fixation produces satisfactory results with improved correction of pelvic obliquity 
and fewer clinical complications than prior techniques . radiographic and clinical anchor stability is 
satisfactory at two year follow-up .

Paper #87
Anatomic Safe Zone for S2-Alar Screws 
Timothy R. Kuklo, MD, JD (Washington University School of Medicine); Mark A. Pichelmann, MD; Level of 
Evidence: N/A
Introduction: As an alternative to iliac screws, s2-alar screws provide supplemental sacropelvic fixation, 
without violating the si joint . the purpose of this study was to determine the anatomic safe zone, the 
proximity to vital structures, and the standard screw trajectory for this technique .
Methods: 10 cadaveric torsos (5M/5F) underwent bicortical s2-alar screw fixation in the prone position 
with a standard insertion technique (lateral and cephalad towards the arcuate line under fluoroscopic 
guidance) using 6 .5 mm multi-axial pedicle screws (ave 50 mm) . the pelvises were then dissected and 
anatomic structures and screw tip distances to critical neurovascular structures were measured with a fine 
caliper (mm) . Measures included: transverse sacral width, s1 width, r/l lateral s1 foramen to lateral ala, 
superior s1 foramen to sacral promontory, r/l lateral common iliac artery and vein to lateral ala; and r/l 
screw to si joint, l5 and s1 nerve roots, and iliac arteries and veins . Medial-lateral trajectory was measured 
relative to midline and cephalad trajectory relative to superior s1 endplate . A “safe trajectory arc” was 
calculated . (table) .

Figure 1. Pre- (A) and postoperative 
(B) AP radiographs showing s2Ai 
pelvic fixation .

Withdrawn
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Results: neurovascular structures measured: left common iliac vein to si joint 24 .8 mm (22-28) and right 22 .3 
(20-26), left common iliac artery to si joint 22 .1 mm (19-26) and right 20 .4 (18-23) . screws averaged 11 .8 mm 
(range, 5-20) and 12 .5 mm (range, 7-17) respectively from the right iliac artery and left iliac vein (the closest 
vascular structures) . the l5 roots were closer to the screws than s1, 11 .8±3 .2 (7-17) and 12 .5±2 .4 (10-16) 
respectively . screws averaged 8 .8 mm (5-12) from the right si joint and 8 .4 mm (3-13) from the left si joint . 
the trajectory averaged 29-45º in the sagittal plane, and 25-40º in the coronal plane . 
Conclusion: Bicortical s2-alar screw placement is reliable and safe . specifically, there is a 15 x 25 mm “safe 
zone” on the lateral sacral ala which projects at a 25-40º lateral arc projected onto the arcuate line of the 
ala . the average screw trajectory for the right screw was medial to lateral 31 .9º±4 .8 (25-40) and caudad to 
cephalad 36 .9º±5 .2 (29-45) . For the left screw, the average screw trajectory was medial to lateral 32 .9º±3 .2 
(27-37) and caudad to cephalad 37 .2º±3 .8 (33-43) .

Anatomic Measurements (mm)
Specimen Age Transverse 

Sacral Width 
at S1

S1 width Lateral S1 
Foramen to Right 

Lat Ala

Lateral S1 
Foramen to 
Left Lat Ala

Superior S1 
Foramen to 
Promontory

Mean 65 102 .1 41 .9 25 .6 25 .8 10 .6
St Dev 10.42 7 .44 2 .99 3 .13 2 .78 0 .85
Range 36-81 92-112 37-48 18-29 19-30 9 .0-12

Trajectory and Safe Zone
Right Lateral 

Screw trajectory
Left Lateral 

Screw trajectory
Right superior 

screw trajectory
Left superior 

screw trajectory
Right Safe 
Zone (Arc)

Left Safe 
Zone (Arc)

Degrees 31 .9 32 .9 36 .9 37 .2 35° 35°
St Dev 4 .75 3 .21 5 .17 3 .77 ± 2 .2/±3 .0 ±1 .9/±3 .3
Range 25-40 27-37 29-45 33-43 24-40° 26-42°

Paper #88
Multicenter Study of Posterior Vertebral Column Resection for Pediatric Deformity 
Harry L. Shufflebarger, MD; Seth K. Williams, MD (University of Miami) Peter O. Newton, MD; Amer F. 
Samdani, MD; Randal R. Betz, MD; Baron S. Lonner, MD; Paul D. Sponseller, MD; Level of Evidence: III
Introduction: Vertebral column resection (VCr), consisting of posterior vertebral body excision along with 
the adjacent disks, is used for correction of severe pediatric deformity . this is the first multicenter study to 
examine the underlying condition necessitating surgery, immediate correction rates, operative time, blood 
loss, and neurological complications, to standardize indications and inform surgeons of perioperative 
neurological morbidities .
Methods: A retrospective chart review of patients who underwent a VCr for pediatric deformity between 
2003 and 2008 was performed . Patients were divided into 5 deformity categories: 1) neuromuscular/
paralytic (n/P); 2) complex congenital (CC); 3) adolescent idiopathic (Ais); 4) kyphosis (K); and 5) 
congenital hemivertebra (Ch) . radiographic outcomes and intraoperative data are reported .
Results: Data was available for 31 of 33 consecutive patients . Major curve correction averaged 63º (56%) in 
the n/P group, 36º (46%) in the CC group, 44º (60%) in the Ais group, 44º (57%) in the K group, and 25º (55%) in 
the Ch group . operative time averaged 439 minutes in groups 1-4 (n/P, CC, Ais, K) and 249 minutes in group 
5 (Ch) . Blood loss averaged 1870 cc in groups 1-4 and 760 cc in group 5 (Ch) . groups 1-4 demonstrated 
intraoperative spinal cord MeP and/or sseP monitoring changes in 8 of 18 (44%) patients; 3 postoperative 
lower extremity (le) partial motor deficits resulted (1 resolved and 2 with ongoing recovery) . group 5 
demonstrated monitoring changes in 2 of 13 (15%) patients; 1 postoperative unilateral le deficit fully resolved . 
Conclusion: VCr is a valuable deformity surgery technique with potential neurological complications that 
can be minimized by the use of spinal cord monitoring to guide intraoperative decisions . VCr risks appear 

Withdrawn
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less when performed for hemivertebra excision . intraoperative neuromonitoring changes are common and 
the surgeon should be prepared to make adjustments accordingly .

neuromuscular/paralytic Complex Congenital Ais Kyphosis Congenital hemivertebrae
n 4 8 4 2 13
Pre-op major curve 
Cobb angle (range)

103°
(64-138°)

73° 
(38-127°)

76° 
(50-93°)

75°
(65-84°)

46°
(18-81°)

Curve correction 63° 37° 44° 44° 25°
% Curve correction 56% 46% 60% 57% 55%

Paper #89
*Safety and Accuracy of Pedicle Screws Placed in Infantile and Juvenile Patients 
Katsumi Harimaya, MD, PhD (Washington University School of Medicine); Jochen P. Son-Hing, MD, FRCSC; 
Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Richard M. Schwend, MD; Scott J. Luhmann, MD; Timothy R. 
Kuklo, MD, JD; Linda A. Koester; Brenda Sides, MA; Level of Evidence: IV
Introduction: our purpose was to determine the safety of pedicle screws placed in infantile and juvenile 
patients less than age 10, and to evaluate the accuracy of pedicle screw placement as well as the 
incidence of short and long-term (>2 years follow-up) complications .
Methods: A retrospective review of 88 patients treated with 948 pedicle screws placed for a variety of 
pediatric spinal deformities was performed at a single institution with 2 children’s hospitals . to evaluate the 
accuracy of pedicle screw placement, AP and lateral radiographs were reviewed by 2 spinal surgeons not 
involved in the surgical treatment by means of the methods reported by Kim YJ et al (spine 2005) .
Results: the average age at surgery was 6 .8 years (range, 0 to 9+11) . the distribution of thoracic (n=594) 
and lumbar (n=354) pedicle screws is shown in the table . of 948 pedicle screws placed, 3 screws (0 .3%) 
violated the lateral wall of the pedicle, 2 screws (0 .2%) the inferior wall; and 3 screws (0 .3%) were suspected 
of medial violation wall for a total of 8 screws (0 .84%) malpositioned . Although short-term complication 
occurred in 9 patients (10 .2%) (4-wound infection, 2-foot drop, 2-respiratory problems, 1-6th cranial nerve 
palsy), there were no insertion or short-term complications specifically related to the use of pedicle screws . 
long-term complications occurred in 9 patients (10 .2%) (3 deformity progression, 4 growing/shilla rod 
breakage), while 2 patients required revision surgery due to the prominence of a proximal thoracic pedicle 
screws (n=4) placed in a growing rod/shilla constructs (2/88=2 .3% of patients, 4/948=0 .4% of screws) . 
Conclusion: there were no intraoperative or short-term pedicle screw insertion related complications and 
a very low long-term complication rate (2 .3% of patients, 0 .4% of screws) specifically related to the use 
of pedicle screws in infantile and juvenile spinal deformity patients . over 99% of screws were deemed in 
accurate position by a detailed, independent radiographic assessment .

Paper #90
A More Distal Fusion is Associated with Increased Motion at L4/L5: A Set Up for 
Degeneration? 
Michelle C. Marks, PT, MA (Harms Study Group Foundation); Peter O. Newton, MD; Maty Petcharaporn, BS; 
Tracey Bastrom, MA; Suken A. Shah, MD; Randal R. Betz, MD; Baron S. Lonner, MD; Firoz Miyanji, MD, FRCSC; 
Level of Evidence: III

the distribution of pedicle screws (88 patients)
t1 t2 t3 t4 t5 t6 t7 t8 t9 t10 t11 t12 l1 t2 t3 t4 t5 s1 Total

left 6 24 44 45 29 21 22 24 21 23 30 28 39 33 39 30 20 18 496
right 5 22 36 37 24 26 17 21 19 23 20 27 34 33 39 32 21 16 452
Total 11 46 80 82 53 47 39 45 40 46 50 55 73 66 78 62 41 34 948
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Introduction: the implications of hyper or 
hypo-mobility in the un-fused segments 
of the spine following instrumentation 
are poorly understood . the purpose of 
this study was to assess inter-vertebral 
segmental and cumulative motion in the 
distal un-fused segments of the spine in 
patients with Ais following instrumentation 
as a function of the lowest instrumented 
level .
Methods: Patients were offered inclusion 
into this irB approved prospective study at 
their routine 2, 3, 4 or 5 year post-operative 
visit at one of 5 participating centers . Motion was assessed by standardized radiographs acquired in 
maximum right, left and forwarding bending positions . the intervertebral angles were measured via digital 
radiographic measuring software at each level from t12 to s1 . the relationship of the vertebral segmental 
motion for each interspace to the lowest instrumented vertebrae was evaluated with an AnoVA (p<0 .05) . 
the relationship between the cumulative preserved motion and each domain of the srs questionnaire 
were evaluated using a Pearson’s correlation coefficient (p<0 .05) .
Results: the data for 57 patients are included . the lowest instrumented vertebrae ranged from t12 to l4 . in 
lateral bending, as the lowest instrumented vertebrae progressed distally, there was significantly greater 
l4-l5 segment motion (p=0 .001) . A similar trend was appreciated at l5-s1 level . in addition, the summed 
motion from l3 to s1 also increased with a more distal fusion (p=0 .02) . similar results were not found in 
forward bending . none of the domains of the srs questionnaire correlated with the preserved l3-s1 motion . 
Conclusion: in a group of post-operative adolescent idiopathic scoliosis patients, evaluation of the distal 
unfused intervertebral motion showed that preservation of vertebral motion segments allowed greater 
distribution of functional motion across more levels . the relationship between the increased lateral l4-5 
motion and subsequent disc degeneration with a more distal fusion is unknown, but suspected .

Paper #91
Relation of Sacral Tilt with Idiopathic Scoliosis and its Postoperative Clinical 
Importance 
Azmi Hamzaoglu, MD; Cagatay Ozturk, MD; Haluk Berk, MD (Istanbul Spine Center); Fatih M. Korkmaz, MD; 
Meric Enercan, MD; Kursat A. Ganiyusufoglu, MD; Level of Evidence: IV
Introduction: the aim of this study is to determine the possible role of sacral tilt, limb length inequality and 
associated pelvic girdle anomalies in the etiology of idiopathic scolisosis and secondly to determine the 
effect of sacral tilt on adjacent disc wedging below leV in certain idiopathic curves like thoracolumbar/
lumbar (tl/l), double major (DM) curves postoperatively .
Methods: Between 2006-2008, 159 patients with idiopathic scoliosis from outpatient clinics were reviewed . 
in all patients, standing PA and lateral spinal column and Ferguson graphies were routinely taken . Curve 
type, sacral tilt, l5 tilt, iliac asymmetry and limb-length differences were measured . then, as a second step 
of study, surgically treated 87 patients with DM or tl/l curves were examined retrospectively in terms of 
adjacent subjacent disc wedging below leV and sacral tilt .
Results: in the first part of the study, the mean age of patients was 14 .21 (2-25) years and all but 14 were 
female . sacral tilt towards to convex side of tl/l curve was present in 117 (74%) patients . l5 tilt towards to 
convex side of tl/l curve and limb length inequality being shorter (<5 mm) lower extremity on the convex 
side of tl/l curve were more prevalent in sacral tilt positive patients (57%) (p: 0 .021) . it was found that there 
was a correlation between l5 tilt and sacral tilt (p: 0 .048) and between sacral tilt and hemipelvis volume (p: 
0 .024) . there was no correlation between sacral tilt and pelvic asymmetry, age, sex, curve type or amount 

Table 1. lateral bending intervertebral motion in relation to the 
lowest instrumented vertebrae (degrees) .
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of limb length inequality . At the second step of study, disc wedging adjacent to leV was present in 75 of 87 
patients and sacral tilt was present in 96% of them (72 of 75 patients) (p: 0 .008) . 
Conclusion: Being independent from age in the current study suggested that it may have a primary role in 
the etiology . We believe in that lumbosacral hemicurve due to sacral tilt behaves like hemivertebra and 
causes disc wedging below leV . the postoperative trunk decompensation is seen more in relation with 
presence of sacral tilt and limb length inequality . Determination of sacral tilt with Ferguson graphy and limb 
length inequality with digital Ct examination is mandatory in preoperative evaluation .

Paper #92
Loss in Spinal Motion from Inclusion of a Single Mid-Lumbar Level in Posterior Fusion 
for Adolescent Idiopathic Scoliosis 
Mark C. Lee, MD (Connecticut Childrens Medical Center); Brian G. Smith, MD; Jeffrey Thomson, MD; Sylvia 
Ounpuu, MSc; Matthew J. Solomito, BSBE; Level of Evidence: III
Introduction: Current discussion on fusion levels for adolescent idiopathic scoliosis focuses on the theoretical 
loss of spinal motion with inclusion of more distal lumbar segments . intense debate centers on the impact 
of a single additional lumbar fusion level on overall spinal motion . it is argued that preservation of a single 
additional level will allow significantly improved spinal motion and possibly slow disc deterioration and 
lumbar facet arthrosis . however, no objective data is available to describe the impact on spinal motion in 
multiple planes of adding a single lumbar segment to a fusion construct .
Methods: 23 patients with adolescent idiopathic scoliosis (age = 15+/- 2 years; mean maximum pre-op 
Cobb = 59 +/-12 degrees) undergoing spinal fusion to either the distal level of l1/l2 (n=11) or l3 (n=12)
were evaluated preoperatively and one year post-operatively with radiographic and three dimensional 
positional analysis . Kinematic and kinetic data for the trunk and both lower extremities were collected using 
a ViCon 512 system (ViCon Motion systems, lake Forest, CA) during standing and during maximal sagittal 
bending, coronal bending and rotational motions .
Results: (table 1) the l1/l2 group had negligible loss of motion in the sagittal and coronal planes at 1 year 
post-op, but rotational motion was decreased significantly by 37 +/- 34 degrees . the l3 group had a loss 
of motion of 25 +/-63 degrees in the sagittal plane and 36 +/- 28 degrees in the coronal plane, but only 
the coronal plane motion loss was significant . the l3 group also had a significant loss in rotational motion 
from pre-op . Comparison of the two groups demonstrated no significant difference in loss of motion in the 
sagittal and rotational planes . however, coronal plane bending was significantly different, with the l3 group 
demonstrating a decreased maximal bending of 18 +/- 10 degrees (p=0 .002) when compared to the l1/l2 
group . 
Conclusion: extension of the posterior spinal fusion level to l3 in adolescent idiopathic scoliosis significantly 
decreases the coronal bending range of motion of the spine .
Significance: the data supports the idea that preservation of a single lumbar level improves spinal motion in 
at least one plane and may be critical to the long term health of the spine .
Table 1 . Difference in Pre and Post-op spine roM

Plane L1/L2 L3 ANOVA p-Value
Coronal 4 ± 15 22 ± 13 0 .002
Sagittal 7 ± 24 25 ± 63 0 .343
Rotational 37 ± 34 36 ± 28 0 .928
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Paper #93
The Minimum Clinically Important Difference in SRS-22 Appearance, Activity and Pain 
Domains After Surgical Correction of Adolescent Idiopathic Scoliosis 
Leah Y. Carreon, MD, MSc (Kenton D. Leatherman Spine Center); James O. Sanders, MD; Mohammad Diab, 
MD; Peter F. Sturm, Steven D. Glassman, MD; Daniel J. Sucato, MD; Spinal Deformity Study Group; Level of 
Evidence: III
Introduction: the Minimum Clinically important Difference (MCiD), a threshold of improvement that is 
clinically relevant to the individual patient, is increasingly used to evaluate treatment effectiveness . the 
purpose of this study is to determine the MCiD of the srs-22 Appearance, Activity and Pain domains in 
patients with adolescent idiopathic scoliosis (Ais) undergoing surgical correction of their spinal deformity .
Methods: 887 patients with Ais who underwent surgical correction and had completed srs-22 pre-op and 
the srs-30 at one-year post-op were included . Patients who had prior spine surgery, who were younger 
than 8 years old were excluded . Paired sample t-tests were used to compare pre-op and one-year 
post-op scores . spearman correlations were used to evaluate associations between domain scores and 
summed responses to anchors for Appearance, Activity and Pain . MCiD values for the srs-22 domains were 
determined using receiver-operating-Characteristic Curve Analysis with summed responses to anchor 
questions 23-30 of the srs-30 .
Results: there were 735 females and 152 males with a mean age of 14 .3 years and a mean Cobb angle of 
53 degrees . there was a statistically significant difference between paired pre-op and one-year srs domain 
scores . Although spearman correlations between the domain scores and the anchors were moderate, 
analysis of variance showed a statistically significant difference between the summed responses to the 
anchors . the MCiD for the Pain domain is 0 .20 (AuC=0 .723), 0 .06 for Activity (AuC=0 .620) and 0 .98 for 
Appearance (AuC=0 .629) . the MCiD for Activity is less than the standard error of Measurement . 
Conclusion: the MCiD for the Pain domain is 0 .20 and 0 .98 for Appearance . As these patients are generally 
in good health, a minimal though significant change in Activity was seen, such that the calculated 
MCiD was within measurement error . As expected, the largest and more important change was in the 
Appearance domain . Future studies are needed to determine the MCiD for the mental domain and the 
total srs score and to further validate the MCiD values in this study .
Table 1. Paired comparison of pre-operative and one-year post-operative scores . 
Domain Pre-operative scores, Mean (sD) one Year Post-operative scores, Mean (sD) p-value
Appearance 3 .29 (0 .64) 4 .29 (0 .58) <0 .0001
Activity 4 .15 (0 .55) 4 .23 (0 .46) 0 .001
Pain 4 .10 (0 .71) 4 .35 (0 .61) <0 .0001
Mental 3 .96 (0 .69) 4 .22 (0 .64) <0 .0001
satisfaction nA 4 .48 (0 .68) <0 .0001
total 3 .86 (0 .46) 4 .30 (0 .41) <0 .0001

Paper #94
Can We Predict Postoperative SRS Outcomes Scores in Adolescent Idiopathic Scoliosis? 
James O. Sanders, MD (University of Rochester); Leah Y. Carreon, MD, MSc; Daniel J. Sucato, MD, MS; Peter 
F. Sturm, MD; Mohammad Diab, MD; Level of Evidence: III
Introduction: the srs instrument is the current standard for measuring outcomes in Ais . it is unclear which 
factors contribute to postoperative scores, and understanding them is crucial to maximize outcomes .
Methods: Prospectively collected 2yr postoperative srs scores of Ais surgical patients were evaluated using 
stepwise linear regression analysis to determined factors predictive of 2yr domain and total scores . Poor 
postoperative score patients (> 2 s .e . below mean) were compared using t-tests to those with better results .
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Results: 477 patients were included . Patients with greater curve correction have improved srs total, 
appearance, and pain scores . the main driver for score improvement was the appearance domain . 
those with larger preoperative Cobb angles have statistically worse 2yr appearance scores, larger 
preoperative trunk shift worse mental and total scores, and larger BMi worse total, mental, and pain 
scores . Complications, postoperative curve magnitude, curve pattern did not significantly contribute to 
postoperative scores . there were no factors contributing to satisfaction . the srs instrument exhibited a 
significant ceiling effect . Factors more common in those with poor results are shown in the table . neither 
complications nor final Cobb differed between groups . 
Conclusion: Postoperatively, the srs instrument in Ais is strongly driven by the appearance domain . larger 
preoperative Cobb and trunk shift result in poorer scores . heavier patients have less improvement overall 
with more pain and poorer mental scores . satisfaction is unrelated to any specific factors . Poor pain scores 
are more likely in those with larger preop trunk shifts and lenke 3 curves, bracing and less main curve 
correction in those with worse appearance scores and AsF in those with worse mental scores .
Significance: While the srs instrument is responsive to curve correction, poor postoperative scores are 
related to more than normal contour restoration and likely related to unaddressed factors . Control over 
curve correction and, subsequently, patient’s perception of appearance are under some surgeon control, 
other factors such as BMi and more disfiguring preoperative curves are not . if satisfaction is under the 
surgeon’s influence, it is not captured by the srs instrument .

SRS Domain Factors more likely in poor result patients
Pain larger preop trunk-shift and lenke 3

Appearance Prior bracing, less preop shoulder difference or coronal decompensation, less main Cobb correction 
(50% vs . 60%) .

Mental AsF rather than PsF

Activity lesser preop coronal decompensation, trunk shift, or scoliometer

satisfaction none

total less 2yr coronal decompensation

Paper #95
*Instrumentation Construct in Pediatric Patients Undergoing Deformity correction 
corrolated with SRS Scores 
John P. Lubicky, MD (Indiana University School of Medicine); Jean Hanson, MD; Elizabeth H. Riley, MIS, MLS; 
Level of Evidence: III
Introduction: surgical treatment of scoliosis has 
evolved over time using implants and surgical 
techniques; however, quality of life indicators are 
not always collected in order to elucidate if surgery 
and instrumentation will improve quality of life in 
pediatric patients . Additionally, it is not often known 
whether or not the changes are predicated on type of 
instrumentation used .
Methods: A non-parametric test, Kruskal Wallis, was 
performed to determine if there were differences at 
baseline between instrumentation groups . A repeated-
measures AnoVA was conducted with the preop and 
the two year srs scores . one year was not included 
because inclusion reduced the sample size .
Results: Changes in the srs Pain, Activity, Appearance, 
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Mental, satisfaction and srs total domains did not differ significantly among instrumentation groups for any 
time intervals . Yet, when a repeated measure analysis was used srs Pain did show a significant change 
over time for all instrumentation patterns and a different analysis for instrumentation showed a significant 
change for the hybrid and pedicle screw groups . significant changes over time were seen in the repeated 
measure analysis of srs Activity, srs Appearance, and srs satisfaction by instrumentation type showed a 
significant change for all instrumentation . Analysis of srs Mental based on instrumentation types showed no 
change over time and only the pedicle group’s change was significant . 
Conclusion: Based on data from 388 adolescent patients, there were no significant baseline differences 
between the three instrumentation construct groups based on mean scores for the six srs domains . none of 
the srs domains had differences among the instrumentation constructs in change scores . none of the srs 
domains had significant differences among the instrumentation constructs in repeated measures AnoVA .
Significance: scores for srs indicators increased over time indicating that surgery with instrumentation 
improved six domains reflecting quality of life for all groups . Changes between quality of life indicators did 
not differ between instrumentation types for any of the time intervals .

Paper #96
Beta Tricalcium Phosphate as a Bone Graft Substitute for the Posterior Treatment of 
Adolescent Idiopathic Scoliosis: Results of a Prospective Clinical Study 
Suken A. Shah, MD (Alfred I. duPont Hospital for Children); Petya Iorgova, MS; Mohamed H. Mohamed Ali, 
MD; Kenneth J. Rogers, PhDATC; Level of Evidence: IV
Introduction: iliac crest bone autograft (iCBg) is thought to be the gold standard for posterior arthrodesis 
for spinal deformity applications and more recently, allograft bone has been reported to be sufficient 
in achieving spinal arthrodesis in the adolescents . however, theoretical risks of disease transmission, 
inconsistent quality and volume, immunologic reactions and infections are associated with the use of 
allograft bone . the purpose of this study was to evaluate the safety and efficacy of beta tricalcium 
phosphate (β-tCP) granules with bone marrow aspirate for the posterior treatment of adolescent idiopathic 
scoliosis (Ais) .
Methods: A single surgeon’s series of PsF for Ais was consecutively enrolled and prospectively followed for a 
minimum of 2 years . PsF was performed with segmental instrumentation, local autograft and β-tCP granules 
with iliac crest bone marrow aspirate . Clinical failure was determined by 1 .) radiographically evident 
pseudarthrosis, 2 .) loss of correction of greater than 10º from the first erect postoperative radiograph, or 3 .) 
implant failure .
Results: sixty patients (48 females and 12 males; mean age 13 .9 years) had an average preop main curve 
magnitude of 59º (range 45-90º) which was corrected to mean 14º (76%) at the first erect radiograph and 
mean 16º (73%) at final follow up of 3 .5 years (range 2-5) . the most common curve type was lenke 1 (75%) 
and the average fusion included 10 .3 levels . there were no radiographically evident pseudarthroses or 
implant failures at final follow up . there were no deep wound infections in the study population . An average 
of 60 cc of β-tCP granules were mixed with 22 cc of bone marrow aspirate at the time of surgery . there 
were no reports of morbidity from the bone marrow aspiration or wound complications (seroma, etc) from 
the use of β-tCP . 
Conclusion: β-tCP with bone marrow aspirate yields an excellent clinical outcome for arthrodesis in patients 
with Ais with no morbidity of iCBg harvest, and none of the risks or quality concerns associated with 
allograft bone .
Significance: β-tCP with bone marrow aspirate yields an excellent clinical outcome for arthrodesis in 
patients with Ais with no morbidity of iCBg harvest, and none of the risks or quality concerns associated with 
allograft bone .
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Paper #97
Three-Staged Correction of Severe Rigid Idiopathic Scoliosis Using Halo-Gravity Traction 
Wael Koptan, MD; Yasser ElMiligui, MD (Cairo University Hospital); Motaz SalahElDin, MD; Wael Hammad, 
MD; Level of Evidence: III
Introduction: to our knowledge, few series reported the use of perioperative halo-gravity traction 
comparing its results to classic two staged correction without traction . the aim of this work is to review the 
clinical and radiographic results of perioperative halo-gravity traction in severe rigid curves analyzing its 
efficacy, advantages and possible complications .
Methods: the results of 50 patients with severe rigid idiopathic scoliosis treated between 1997 and 2005 
were retrospectively reviewed . Forty-seven patients were followed-up for a minimum of 3 years; an average 
of 6y (range 3 - 8y) . they included 21 patients who had a three staged correction by an anterior release, 
2w of halo-gravity traction then posterior instrumentation (group 1) and 26 who had anterior release 
followed by correction using a posterior construct (group 2) . the average age was 18y+1m and 16y+2m 
respectively . the average preoperative dorsal and lumbar scoliosis in group 1 were 106 .5º (range 92 - 142º) 
and 87º (range 77 - 103º) respectively and at group 2 were 102º (range 90 - 115º) and 81º (range 75 - 100º) 
respectively . there was no significant difference in curve flexibility or sagittal plane alignment in both 
groups .
Results: A significantly better correction was achieved in group 1 (an average of 59%) compared to group 
2 (an average of 47%) . At final follow-up, the loss of correction averaged 8º for group 1 and 11º for group 2 . 
A shorter hospital stay was found in group 2; a shorter operative time was found in group 1 and there was 
no significant difference in blood loss, early or delayed complications . 
Conclusion: treatment of severe rigid scoliosis is very demanding and despite the advantages of 
recent instrumentation techniques, halo-gravity traction is an efficient, safe modality . the application of 
gradual traction over a period of 2w led to better correction, shorter operative time with no significant 
complications .

Paper #98
Correlation of Preop Curve Severity with Pulmonary Function Tests (PFTs) in AIS 
Charles E. Johnston, MD (Texas Scottish Rite Hospital); B. Stephens Richards, MD; Daniel J. Sucato, MD; 
Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Mark A. Erickson, MD; Spinal Deformity Study Group; Level of 
Evidence: III
Introduction: Potential pulmonary function impairment is traditionally invoked as an indication for surgical 
correction of scoliosis . We analyzed the relationship between impaired pulmonary function and curve 
severity .
Methods: PFts (FeV1,FVC) were correlated with preop deformity magnitudes (coronal, sagittal, axial planes) 
in 866 Ais patients, all lenke 1-4 curves . PFts < 65% pred were considered impaired, >=65% normal . Mt 
curves were stratified as <70 vs >=70o, t5-12 kyphosis as <10 vs >=10o, nash-Moe rotation (nM) as <3 vs >=3 . 
Additional combination severities of Mt & sagittal plane were also analyzed .
Results: Mt curve averaged 69 .3o in the impaired group (n=167) compared to 58 .3o in 699 “normals” 
(p< .0001) . t5-12 sagittal averaged 21 .0o impaired, 23 .6o normal (p= .025) . nM averaged 1 .88 impaired, 1 .66 
normal (p= .002) . results were similar for both FeV1 and FVC . in patients with Mt>=70 (n=161), absolute and 
pred FeV1 & FVC preop were less than patients with Mt<70 (n=705,p< .0001) . Further stratification (<60, 60-79, 
>=80) showed %FeV1 differences (82 .4, 75 .4, 63 .2 respectively, p< .0001) . For sagittal plane, FeV1 & FVC were 
less (p< .0001) in patients with t5-12<10o (n=146, mean 69 .1%) compared to those with >=10 (n=720,mean 
80 .2%) . there was no difference in PFt between those with t5-12=10-19o vs . >=20 . no PFt differences were 
found between nM<3 and >=3 . Combinations of coronal+sagittal deformity: see tABle 
Conclusion: Preop PFt impairment is significantly correlated with coronal and sagittal deformities, with Mt 
curves >70o (especially >80o) or t5-12 kyphosis <10o, alone or in combination, being more impaired . Axial 
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deformity does not correlate with preop PFt impairment . this data suggests that specific surgical attention 
to coronal & sagittal deformity is indicated when preop PFts are <65% pred values .
Significance: this data suggests that surgical attention to coronal & sagittal deformity is indicated when 
preop PFts are <65% pred values, while axial plane correction is less critical for improving pulmonary 
function .

group Mto >=80 >=80 60-79 60-79 <60 <60 
 t5-12o <10 >=10 <10 >=10 >=10 >=20
n 6 59 57 269 139 253
n <65% pred 5 33 23 47 13 21
% pts . <65% pred 83 56 40 17 9 8

Chi-square p< .0001

Paper #99
Correction of Thoracic Hypokyphosis in AIS by Simultaneous Translation on Two Rods. 
Sagittal and Coronal Correction of 72 Patients with Two Years of Follow-Up 
Jean-Luc Clement, MD (Lenval Hospital); Edouard Chau, MD; Anne Geoffray, MD; Marie-José Vallade; 
Level of Evidence: IV
Introduction: the long-term outcome of surgically treated scoliosis is dependent not only on the coronal 
correction but also on restoration of sagittal curves . recent publications confirm the moderate correction 
of thoracic hypokyphosis by posterior instrumentation with hooks or pedicle screws .
Methods: radiographic parameters were measured preoperatively at 6 weeks, 1 year and last follow-up (2-
7 .4 years) in a consecutive cohort of 72 patients treated by PsF . All operative procedures were performed 
by the same surgeon using stable anchorages such as screws or self-stabilizing claws . the screws and claws 
included a polyaxial threaded extension, which were fixed to the rod with connecting clamps . reduction 
of the deformity was obtained by gradual and alternate tightening of the nuts at all threaded extensions 
on both rods, which allowed the vertebrae to gradually approach the rods while performing the translation 
maneuver .
Results: in coronal plane, the average main curve was reduced from 54º to 17º and maintained 70% of 
correction at last follow-up . there was no difference between the 56 patients of thoracic scoliosis (lenke 
1-4) and the 16 patients with thoracolumbar or lumbar scoliosis (lenke 5 and 6) . in sagittal plane, for 
patients with hypokyphosis (32 cases<20º), the average kyphosis angle was significantly improved by 9º to 
30º and maintained during follow-up (31º) with a mean gain of 21º (p<0 .000) . only one patient reported 
hypokyphosis (18º) at last follow-up . For patients with normal kyphosis, the average gain was 7º . 
Conclusion: in a large consecutive cohort, reduction of scoliosis by st2r is an effective method that allows 
restoration of normal thoracic kyphosis .

Paper #100
Are We Improving Postoperative Sagittal Contour with New Posterior Instrumentation 
Compared to ‘Old School’ Instrumentation? 
David H. Clements, MD (Cooper Bone & Joint Institute); Randal R. Betz, MD; Peter O. Newton, MD; Michelle 
C. Marks, PT, MA; Tracey Bastrom, MA; Harms Study Group; Level of Evidence: III
Introduction: the purpose of this study was to compare the change in sagittal contour after surgical 
correction of thoracic adolescent idiopathic scoliosis (Ais) using anterior screw versus posterior hybrid 
versus posterior screw constructs . the study was performed using data entered in a multicenter Ais patient 
database .



124 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

scientific Ptogram
A

bstracts

Scientific Program Abstracts

* The FDA has not cleared a drug and/or medical device described in this presentation (i.e., the drug or medical device is being discussed in an off-label use). For full information see page 6.

Methods: Patients with a diagnosis of lenke 1 Ais who were eligible for surgery were enrolled in this irB-
approved study . Patients were divided into three groups; anterior screw(group 1), posterior hybrid (group 
2) or posterior screw (group 3) constructs in the structural thoracic curve . the mean preoperative and 
minimum 2-year postoperative correction of the sagittal curve measurement was recorded for the levels 
t2-t5, t2-t12, t5-t12, t10-l2, lumbar lordosis and lateral C7 plumb to the sacrum . Correlation was then made 
between these measurements for the 3 groups comparing pre-op to 2-year post-op, and comparing pre-op 
and 2-year post-op curve means between the three groups . 166 patients were available for review in the 
anterior screw group 1, 66 in the hybrid anchor group 2 and 90 in the screw anchor group 3 .
Results: At 2-year follow-up, the anterior group 1 increased kyphosis significantly from t2-t12 and t5-12 and 
increased lumbar lordosis . the posterior screw group 3 saw a significant decrease in kyphosis at t5-t12 and 
decreased lumbar lordosis, while t2-t5 kyphosis increased . the posterior hybrid group 2 saw no significant 
change at t2-t5, t2-t12, and t5-t12 or in lumbar lordosis . t10-l2 did not change significantly in any group . 
the posterior screw group 3 was the only group to have a statistically significant, but clinically insignificant, 
change in C7 plumb to the sacrum . 
Conclusion: using “new” posterior screw instrumentation on lenke 1 curves has had a negative effect on 
postoperative sagittal contour . the mid thoracic kyphosis and lumbar lordosis decreases in an already 
flat sagittal deformity, and proximal thoracic kyphosis is increased . “old” posterior hybrid instrumentation 
is not as bad, and tends toward minimal change of the sagittal contour . “older” anterior instrumentation 
recreates the best sagittal contour . Clearly, the attachment of the anchor in relation to the vertebral axis of 
rotation has a large effect .
table 1: Preoperative averages and average change (+/-sD) in sagittal values (positive number indicates 
increase, negative indicates a decrease from pre- to 2-year postoperative)

Anterior screw and rod 
instrumentation (Group 1) Posterior hybrid (Group 2) Posterior screw (Group 3) p value

T2-T5 8 minus 0 .5 ± 7 8 plus 2 ± 7 8 plus 3 ± 8 ≤0 .001
T2-T12 28 plus 7 ± 10 31 minus 0 .3 ± 11 31 minus 2 ± 12 ≤0 .001
T5-T12 20 plus 8 ± 11 24 minus 2 ± 11 23 minus 5 ± 13 ≤0 .001
T10-L2 0 .9 plus 0 .6 ± 10 -0 .8 plus 3 ± 13 0 .2 minus 0 .6 ± 11 0 .13
Lumbar lordosis -59 plus 4 ± 9 -63 minus 3 ± 12 -60 minus 4 ± 11 ≤0 .001
C7-Sacrum -1 plus 0 .2 ± 5 -2 minus 0 .8 ± 5 -2 plus 1 .5 ± 5 0 .006

Paper #101
Comparative Analysis of Sagittal Plane Measures following Three Different Posterior 
Segmental Spinal Instrumented Fusion of AIS 
Yongjung Kim, MD; Lawrence G. Lenke, MD; Keith H. Bridwell, MD; Oheneba Boachie-Adjei, MD; Paul D. Kim, 
MD (Columbia University); Youngbae B. Kim, MD; Level of Evidence: III
Introduction: to compare the various sagittal parameters in adolescent idiopathic scoliosis (Ais) following 3 
different posterior segmental spinal instrumented fusion with a minimum 2-year follow-up .
Methods: radiographic measurements of 352 Ais patients (average age 14 .6 years) who underwent 
posterior only segmental spinal instrumentation (Pssi: hook only n=164, hybrid with sublaminar wiring (hooks 
above, screws below, and sublaminar wiring in the middle) n=75, pedicle screw (Ps) instrumentation n=113) 
and fusion at 3 institutions with a minimum 2 years postoperative follow up were analyzed .
Results: the sagittal thoracic kyphosis angle (t5-t12) demonstrated significant difference at 8weeks post 
operation (5 degree(D) decrease in hooks, 1 degree decrease in hybrid sublaminar wiring, and 12 D 
decrease in Ps, p<0 .0001) and at the ultimate follow-up (0 D decrease in hooks, 1 D decrease in hybrid 
sublaminar wiring, and 11 D decrease in Ps compared to preoperation, p<0 .0001) . the lumbar lordosis angle 
at the ultimate follow-up did not demonstrate a significant differences (0 D change in hooks only and hybrid 
sublaminar instrumentation vs . 2 D decrease in Ps, p=0 .19) . Average proximal junctional angle changes 
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at the ultimate follow-up demonstrated smallest increase in hybrid sublaminar wiring instrumentation (2 
D increase, 6 D increase in hooks only, and 8 D increase in Ps instrumentation; p<0 .0001) . however, there 
was no differences in sagittal vertical axis (distance between C7 plumb and posterior superior end plate of 
s1) change (9mm decrease in Ps instrumentation, 4mm decrease in hooks only, and no change in hybrid 
sublaminar instrumentation, p=0 .41) . 
Conclusion: thoracic kyphosis change during operative procedure made an significant impact on the 
proximal junctional angle change, but not on the lumbar lordosis and C7 plumb line at the ultimate follow-
up among the 3 groups using hooks only vs . hybrid with sublaminar wiring vs . thoracic pedicle screw 
instrumentation .
Significance: this is the first study to compare 3 different instrumentation techniques for adolenscent 
idiopathic scoliosis . sagittal balance is also important for adolescent idiopathic scoliosis .

Paper #102
Restoration of Thoracic Kyphosis in Thoracic Adolescent Idiopathic Scoliosis using 
Pedicle Screw and Stiff Rod Instrumentation 
Prof. Se-Il Suk, MD, PhD; Jin-Hyok Kim, MD; Sung-Soo Kim, MD (Seoul Spine Institute); Dong-Ju Lim, MD; Tae-
Hyung Kim, MD; Jung-Il Han, MD; Level of Evidence: IV
Introduction: Ais is characterized by thoracic hypokyphosis . it has been reported that posterior segmental 
instrumentation tends to restore thoracic kyphosis insufficiently and induce proximal junctional kyphosis 
(PJK) . the purpose of this study is to evaluate the thoracic sagittal curve and proximal junctional change in 
Ais after pedicle screw instrumentation with stiff rods .
Methods: A total of 107 thoracic Ais patients treated with pedicle screw instrumentation and stiff rods (7mm 
stainless steel ) and fusion not extending above t3 were retrospectively analyzed with a minimum follow up 
2 years ( 2 ~ 10 years) . standing long-cassette radiographic measurements were analyzed including various 
sagittal/coronal parameters for preoperative, early postoperative and last follow-up exams . the proximal 
junctional sagittal cobb angle was measured between the lower end plate of the uppermost instrumented 
vertebra and the upper end plate of second vertebrae above . Abnormal PJK was defined as a proximal 
junctional sagittal angle of 10º greater than the preoperative measurement .
Results: the preoperative t5-12 thoracic kyphosis of 18º±9 .4º was significantly restored to 23 .9º±7º (P<0 .0001) 
in immediate postoperation and well maintained as 26 .2º±11º (P<0 .0001) at last follow-up . the preoperative 
proximal junctional sagittal angle of 6 .9º±5º was changed to 8 .0º±5 .5º . there was no PJK after rigid 
instrumentation with stiff rods except for 1 patient who had a preoperative thoracic kyphosis of 44º . 
Conclusion: in thoracic Ais patients, pedicle screw instrumentation with stiff rods in the treatment of 
thoracic Ais restored and maintained thoracic kyphosis and PJK was avoided .
Significance: in the treatment of thoracic Ais, pedicle screw instrumentation and stiff rods restores thoracic 
kyphosis and avoids PJK

Paper #103
The Effect of VEPTR Treatment of Thoracic Insufficiency Syndrome on Sagittal Plane 
Alignment 
Peter F. Sturm, MD (Shriners Hospital for Children, Chicago); Sahar Hassani, MS; Kristen Zaharski; Mary 
Riordan; Chest Wall and Spinal Deformity Study Group; Level of Evidence: IV
Introduction: VePtr has been shown to control curve progression while allowing for spine and thoracic 
growth and lung maturation in thoracic insufficiency syndrome (tis) . repeated spinal distraction forces 
associated with correction in growing rod constructs have been shown to be kyphogenic . no study to date 
has examined the effect of VePtr on sagittal plane alignment .
Methods: A retrospective x ray and data base review was performed on those patients entered in to the 
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initial FDA/iDe prospective VePtr study between september 1996 and February 2003 . Patients underwent 
initial VePtr insertion and then expansion every 6 months . thoracic kyphosis was measured on standing x 
rays preoperatively, at first follow up visit and at final follow up .
Results: the indication for surgery was primary or secondary thoracic insufficiency syndrome . Most patients 
had congenital scoliosis and chest wall abnormalities . Adequate x ray follow up of more than 2 years was 
available for 91/142 patients . those patients make up the cohort in this study . Average age at surgery was 
5 years 4 months . the average follow up was 42 months . the upper fixation point was at the third rib or 
above in 72 patients, below in 19 . A rib to spine construct was used in 73 patients, a rib to pelvis in 8, and a 
rib to rib alone in 10 . Kyphosis, preoperatively averaged 39 degrees (-10 to 110), and 39 degrees (5 to 110) 
postoperatively . Final kyphosis was 50 degrees (20 to 102) . nineteen patients had an initial kyphosis greater 
than 55 degrees . in this latter group, the preop kyphosis averaged 70 degrees (55-110), post op 59 (31-100) 
and final kyphosis 75 degrees (42-102) . 
Conclusion: in the overall patient group initial VePtr insertion did not affect kyphosis while in the 
hyperkyphotic patients kyphosis initially decreased . in both groups the kyphosis increased with subsequent 
lengthenings . Distraction forces associated with VePtr lengthening produced kyphosis but for the most part 
this was not clinically significant .
Significance: Kyphosis increased during subsequent VePtr lengthenings in children with congenital scoliosis 
and chest wall abnormalities . however, this was not found to be clinically signficant .

Paper #104
Pedicle Subtraction Eggshell Osteotomy at the Spinal Level for Fixed Sagittal Imbalance 
Gregory P. Graziano, MD; Karl F. Bowman, MD; Frances A. Farley, MD (University of Michigan); Level of 
Evidence: IV
Introduction: the purpose of this study is to evaluate thoracic pedicle subtraction osteotomy for the 
management of thoracic kyphosis .
Methods: this is a retrospective case review of all spinal cord level osteotomies with a minimum of two year 
follow-up . irB approval was obtained . All etiologies were included . Medical records and radiographs were 
reviewed . outcomes were recorded as intra-operative, early, and late post-operative complications and 
correction of pre-operative thoracic kyphosis and sagittal imbalance and the C7-s1 axis utilizing standard 
radiographic measurement techniques .
Results: the patient sample consisted of seven patients who underwent nine osteotomies . the osteotomies 
were performed at t5 (2), t6, t7, t8, t9, t10, t11 (2) . thoracic kyphosis pre-operatively averaged 94 .2 
degrees (range, 71 to 126 deg) and improved to 55 .4 degrees (range 24 to 77 degrees) . lumbar lordosis 
prior to surgery averaged 50 .7 degrees (range, 3 to 83 degrees) and improved to 48 .8 degrees (range, 
28 to 62 degrees) . the sagittal vertical axis measured from C7-s1 demonstrated a preoperative sagittal 
decompensation averaging 2 .3 cm (range, 1 .5 to 3 .8 cm) with correction to -2 .35 cm (1 .4 to -5 .5cm) . 
Coronal balance did not change significantly . intra-operative complication included one dural tear and 
a pressure wound from patient positioning . early post-operative complications include two periods of 
prolonged intubation for ventilator dependent respiratory failure . late complication was a single deep 
infection requiring serial irrigation and debridement . one patient sustained a shear injury to the spinal cord 
during closure of the osteotomy site with no detectable intraoperative somatosensory evoked potential 
(sseP) change and no demonstration of neurologic deficit in the post-operative period . 
Conclusion: Pedicle subtraction osteotomy procedures are a highly effective method for the correction 
of kyphosis when performed at the site of the deformity . this allows restoration of sagittal balance with 
improvement in both the kyphosis and the C7-s1 plumb line . Careful surgical techniques are required with 
controlled closure of the osteotomy site .
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Paper #105
Body Mass Index in Scheuermann’s Kyphosis (SK): Does BMI Differ in Patients with SK 
vs. Adolescent Idiopathic Scoliosis (AIS)? 
Baron S. Lonner, MD (NYU Hospital for Joint Diseases); Kristin E. Kean; Paul D. Sponseller, MD; Harry L. 
Shufflebarger, MD; Suken A. Shah, MD; Alvin H. Crawford, MD; Randal R. Betz, MD; Peter O. Newton, MD; 
Level of Evidence: III
Introduction: Body Mass index (BMi) in patients with sK has not been previously reported although clinical 
observation suggests that it is greater in patients with sK than in the general population and in those 
with Ais . increased BMi may impact clinical detection of deformity, self-image reporting, and operative 
morbidity . the purpose of this study was to assess BMi in sK patients in comparison to Ais patients .
Methods: 36 patients (16 females, 20 males, average age 16 .7 years) from a prospective multicenter study 
on sK were compared to 241 patients (204 females, 37 males, average age 14 .3 years) from a prospectively 
collected database of Ais . AnoVA was used to detect differences in BMi and srs-22 scores between 
the two groups . nih BMi categories were used to define underweight (<18 .5), normal weight (18 .5-24 .9), 
overweight (25-29 .9), and obese (>/=30) .
Results: the mean BMi in the sK group (24 .5 +/- 5 .5, range: 15 .5-38 .5) was significantly higher than in the Ais 
group (20 .7 +/- 3 .7, range: 14-37, p=0 .001) . there were no differences in BMi by gender in either group . the 
sK group had significantly lower (worse) srs-22 scores in the pain (3 .51 vs . 3 .86, p=0 .004), self image (2 .97 vs . 
3 .80, p=0 .001) domains as well as a significantly lower overall score (3 .65 vs . 3 .98, p=0 .001) . there were no 
significant differences in the function and activity domains . 
Conclusion: BMi is higher in patients with sK versus those with Ais . srs-22 outcome scores are more 
negatively impacted in the pain, self-image, and overall scores in the sK group than in the Ais group .
Significance: higher BMi associated with sK may impact detection of the deformity, clinical effect on the 
patient, and operative morbidity .

* sK Ais
underweight (BMi<18 .5) 5 .6% (2/36) 31 .1% (75/241)
healthy (BMi=18 .5-24 .9) 52 .8% (19/36) 58 .1% (140/241)
overweight (BMi=25-29 .9) 27 .8% (10/36) 7 .9% (19/241)
obese (BMi>/=30) 13 .9% (5/36) 2 .9% (7/241)
total 36 241

Paper #106
Should Symptomatic Iliac Screws be Electively Removed in Postoperative Adult Spinal 
Deformity Patients Fused to the Sacrum? 
Brian A. O’Shaughnessy, MD (Washington University School of Medicine); Lawrence G. Lenke, MD; Keith H. 
Bridwell, MD; Timothy R. Kuklo, MD, JD; Woojin Cho, MD; Michael S. Chang, MD; Joshua D. Auerbach, MD; 
Charles H. Crawford, MD; Linda A. Koester; Level of Evidence: IV
Introduction: iliac screws (is) are an effective method to counter cantilever forces imparted on sacral 
fixation . Pain or implant prominence can lead to elective is removal . our purpose was to determine: (1) the 
prevalence of elective is removal in adult spinal deformity; (2) if symptoms improved after is removal; (3) 
complications of is removal .
Methods: 395 consecutive ambulatory adult deformity patients fused to the sacrum with is at a single 
institution were studied . All patients had min 2-year f/u . Clinical-radiographic data was analyzed . An 
8-question is removal questionnaire was specially designed and utilized .
Results: 24/395 (6 .1%) patients (2M/22F) with mean age 50 .5±10 .8 years underwent elective is removal 
2 .6±1 .3 years from the index operation . Mean follow-up from initial surgery was 6 .3±4 .0 years . hip/buttock 
pain was present in all 24 patients; 5 patients (20 .8%) also reported is prominence . removal was bilateral 
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in 18 (79 .2%) and unilateral in 5 patients (20 .8%) . using a (0-10) nrs pain scale, hip/buttock pain improved 
following is removal: preop 6 .9±1 .8, postop 2 .0±2 .7 (p<0 .05) . Patients reported hip/buttock symptoms post-is 
removal as: “much improved” (78 .3%), “somewhat improved” (8 .7%), and “unchanged” (13 .0%) . 2/24 (8 .3%) 
patients sustained complications from is removal (wound infection n=1; coronal/sagittal imbalance n=1) . 
Presented with the same set of circumstances, 22/24 (91 .7%) of patients would have their is removed again, 
including one of the patients who had a complication . 
Conclusion: in the adult spinal deformity population, the prevalence of elective is removal was 6 .1% at an 
average of 2 .6±1 .3-yrs postop . is removal was associated with a low rate of complications, a high rate of 
hip/buttock pain relief (86 .0% of patients were improved), and 91 .7% overall satisfaction in well selected 
adult spinal deformity patients .
Significance: elective iliac screw removal due to pain or prominence is uncommon following surgery for 
adult spinal deformity . in carefully selected patients, elective removal of iliac screws results in a significant 
improvement in hip/buttock pain and high overall satisfaction, with a low risk of complications .

Paper #107
Does a Consensus Algorithm for Treating Adult Thoracolumbar and Lumbar Major Spinal 
Deformity Help Guide Optimal Treatment? 
Frank J. Schwab, MD (NYU Hospital for Joint Diseases); Virginie Lafage, PhD; Keith H. Bridwell, MD; Steven D. 
Glassman, MD; Christopher I. Shaffrey, MD; Jean-Pierre C. Farcy, MD; Level of Evidence: II
Introduction: Benefits of surgical care for adult spinal deformity has been shown but few guidelines exist 
to direct patient care . the Classification of adult spinal deformity (“Classification”) provides a clinical 
framework but validation of treatment algorithms have not been reported . this study aims to evaluate 
outcomes following surgery for adult thoracolumbar/lumbar spinal deformity based upon a consensus 
algorithm developed by the spinal Deformity study group .
Methods: Multi-center analysis of consecutive adult patients classified as type iV, V curves 
(thoracolumbar,lumbar major) with sagittal malalignment (modifiers B/C, P/VP) were selected: 274 patients, 
144 with 1yr, 69 with 2yr follow up (radiographs, health related quality of life (hrQol) data and operative 
details) . the treatment algorithm calls for fusion to the sacrum and osteotomies for these cases . statistical 
comparison of outcomes was made between groups dependant upon adherence with the algorithm .
Results: of 274 patients, 192 (70 .1%) had fusions that extended to s1, 130 patients (47 .4%), had osteotomies . 
By srs measures (total, appearance, mental), patients treated according to the algorithm had greater 
improvement than those whose fusions stopped short of the sacrum (p,0 .05) . in terms of srs Appearance 
MCiD at one Year - 75% of fusions at the guideline level met the threshold, compared to 43% of those with 
fusions higher than the guideline (p =  .001, chi square test) . By osteotomy guidelines, greater improvement 
was found for those having osteotomies: one-year and two year srs Appearance (p =  .01), srs Mental (p= 
 .003) and srs total score (p= .005) . 
Conclusion: A Classification of adult deformity has been established and efforts are directed at validating 
an algorithm for optimal surgical approach . in this study combining Classification and treatment algorithm 
lead to improved outcome following surgery . the need for osteotomies and extension to the sacrum for 
type iV/V sagittally imbalanced patients is established .
Significance: the Classification of adult spinal deformity can be combined with a treatment algorithm . 
in the setting of thoracolumbar/lumbar major curves with sagittal plane malalignment the algorithm 
effectively guides ideal treatment for best outcome based upon hrQol measures .



129SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

sc
ie

nt
ifi

c 
Pt

og
ra

m
A

bs
tra

ct
s

Scientific Program Abstracts

* The FDA has not cleared a drug and/or medical device described in this presentation (i.e., the drug or medical device is being discussed in an off-label use). For full information see page 6.

Paper #108
*Extension of Prior Idiopathic Scoliosis Fusions to the Sacrum: a Matched Cohort 
Analysis of 65 Patients with Minimum Two-Year Follow-Up. Can BMP Improve Outcomes? 
Charles H. Crawford, MD (Washington University School of Medicine); Keith H. Bridwell, MD; Woojin Cho, MD; 
Jacob M. Buchowski, MD, MS; Brian A. O’Shaughnessy, MD; Michael S. Chang, MD; Joshua D. Auerbach, 
MD; Level of Evidence: III
Introduction: extension of a prior 
idiopathic scoliosis fusion to the 
sacrum is a challenging operation 
that has been associated with a 
37% rate of pseudoarthrosis . (islam 
et al, spine 2002) . We hypothesized 
that rhBMP-2 could be successfully 
used as a substitute for distant 
autograft . to our knowledge, this is 
the first study to evaluate the use of 
BMP in this population .
Methods: Consecutive patients 
who had undergone a long 
idiopathic scoliosis fusion as a 
teen or young adult and later 
presented with distal degeneration 
requiring extension of the fusion to 
the sacrum were identified from 
a single institution prospective 
database . group 1 (rhBMP-2 
without distant autograft, 2002-
2006) included 36/39 patients with 
min 2yr f/u while group 2 (distant 
iliac or rib autograft without 
rhBMP-2, 1998-2002) included 24/25 patients with min 2yr f/u . radiographs were measured using srs criteria . 
Fusions were evaluated by independent observers using a published 4-point scale . Clinical outcomes were 
evaluated using srs and oDi questionnaires .
Results: (table 1) groups were well matched with respect to demographic, radiographic, and surgical data 
with the following exceptions: in group 1, the avg dose of rhBMP-2 was 11 .6mg/level anterior and 17 .2mg/
level posterior . group 2 (no BMP) was younger (43 .5 vs 49 .8 yrs, p=0 .04), had more anterior levels fused (3 .3 
vs 1 .7, p=0 .01), more thoracoabdominal approaches (25% vs 2 .7%, p=0 .01), and greater eBl (1938ml vs . 
1221ml, p=0 .01) . there was one wound complication (deep infection) in each group . rates of radiographic 
pseudoarthrosis (11 .1% vs . 20 .8%) and revision for pseudoarthrosis (5 .6% vs . 12 .5%) were lower in the rhBMP-2 
group, although this did not reach statistical significance . Pre-op, post-op, and improvements in srs and 
oDi scores were similar between groups . We did not observe any increase in adverse events with the use of 
rhBMP-2 . 
Conclusion: the rhBMP-2 group had a lower, although not statistically significant, rate of pseudoarthrosis 
without any increase in complications . Patient reported outcome measures (oDi and srs) showed similar 
improvements in both groups .
Significance: BMP-2 is a safe and effective alternative to iliac or rib harvesting when extending a prior long 
scoliosis fusion to the sacrum .

BMP group 
(n=36)

Autogenous 
group (n=24) p-value

Age at surgery (years) 49 .8 43 .5 0 .038
Female:Male 33:3 23:1 0 .643
Previous levels Fused 9 .9 10 .2 0 .873
new levels Fused 2 .6 2 .6 0 .884
Final number of instrumented levels 13 .4 14 .1 0 .264
estimated Blood loss (ml) 1221 .4 1938 .1 0 .007
length of surgery (hours) 10 .8 11 .3 0 .565
spinal osteotomy 14 12 0 .395
Posterior Fusion only 4 0 0 .121
radiographic Pseudoarthrosis 4 (10%) 5 (20 .8%) 0 .462
reoperation for Pseudoarthrosis 2 (5 .4%) 3 (12 .5%) 0 .380
Patient reported outcomes
          Pre-op oDi 38 .5 44 .8 0 .194
          Post-op oDi 20 .1 21 .5 0 .864
          srs Post-op satisfaction 4 .2 4 .0 0 .217
          srs self image improvement 1 .1 0 .8 0 .327
          srs Pain improvement 1 .0 1 .2 0 .518
          srs Function improvement 0 .6 0 .9 0 .221
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Paper #109
Sagittal Decompensation Following Pedicle Subtraction Osteotomy for Adult Patients 
with Sagittal Imbalance: Incidence, Risk Factors, and SRS Outcomes Score 
Yongjung Kim, MD (Columbia University); Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Oheneba Boachie-
Adjei, MD; Christopher L. Hamill, MD; Samuel Cho, MD; Youngbae B. Kim, MD; Level of Evidence: III
Introduction: to determine 
postoperative sagittal decompensation 
(sD) following pedicle subtraction 
osteotomy (Pso) for adult patients with 
sagittal imbalance with a minimum 2 
year follow-up .
Methods: A radiographic and clinical 
assessment of 141 adult patients 
(average 54 .7 years) with sagittal 
imbalance who underwent Pso with a 
minimum 2-year follow-up (average 4 .3 
years, range 2-12 years) was performed . 
sD was defined as the sagittal vertical 
axis (sVA) > 8 cm .
Results: the incidence was 29% (41/141), 
of which 16% (23) had early onset (at 
8 weeks postoperatively) and 15% had 
late onset sD . Comparing between sD 
and non-sD groups, age at surgery, 
co-morbidities, postoperative thoracic 
kyphosis (tK) Cobb angle (t5-t12), 
postoperative lumbar lordosis (ll) Cobb 
angle (t12-s1), the change in ll Cobb 
angle following Pso, and the sum of tK 
and ll Cobb angles were statistically 
different (p<0 .05) between them (see 
table 1) . Associated risk factors were: 
immediate postoperative sVA > 8 cm, 
the sum of tK, ll, and pelvic incidence 
Cobb angles > 45o, the sum of tK and 
ll Cobb angles < -25 o, t12 horizontal 
angle > -15 o, ll Cobb angle increase 
>/= 40 o, associated co-morbidities, 
age at surgery > 55 years, uppermost 
instrumented vertebra below t8, and 
preoperative sVA > 15 cm . the total srs outcomes scores were 3 .22 and 3 .59 for sD and non-sD groups, 
respectively (p=0 .025) . the self-image subscale scores were 3 .20 (for sD) and 3 .72 (for non-sD) (p=0 .006) . 
Conclusion: the prevalence of sD following Pso for adult patients with sagittal imbalance was 29% . Multiple 
factors should be considered to achieve optimal correction while minimizing the risk of developing sD . 
Patients’ self-image seems to be affected the most with sD .
Significance: Prevention of sagittal decompensation is very important to get better radiographic and 
clinical outcome .

Table 1. Comparison between sD and non-sD groups
sD group 

(n=41)
non-sD group 

(n=100) p-value

Age at surgery 59 .2 ± 12 .9 52 .9 ± 13 .2 0.011
Follow-up 4 .8 ± 2 .79 4 .1 ± 2 .00 0 .16
number of fused vertebrae 10 .1 ± 4 .25 11 .4 ± 3 .76 0 .08
Associated co-morbidity 83% 55% 0 .002
tK (t5-t12 angle)
Preop .
8 weeks Po
ultimate Fu
ultimate Fu - Preop .

30 ± 21 .6°
40 ± 17 .0°
44 ± 18 .5°
14 ± 13 .2°

25 ± 19 .0°
32 ± 14 .4°
33 ± 15 .8°
8 ± 15 .5°

0 .19
0.011
0.002
0 .09

ll (t12-s1 angle)
Preop .
8 weeks Po
ultimate Fu
ultimate Fu - Preop .

-12 ± 17 .0°
-47 ± 14 .8°
-40 ± 17 .9°
-28 ± 17 .1°

-16 ± 21 .7°
-53 ± 14 .6°
-52 ± 14 .6°
-36 ± 17 .1°

0 .24
0.042
0.001
0.026

tK+ll angle
Preop .
8 weeks Po
ultimate Fu

18 ± 20 .9°
-7 ± 15 .3°
4 ± 17 .0°

8 ± 21 .9°
-21 ± 17 .4°
-18 ± 18 .3°

0.029
<0.0001
<0.0001

sacral slope 
Preop .
8 weeks Po
ultimate Fu

23 ± 14 .0°
31 ± 10 .9°
31 ± 11 .8°

24 ± 16 .7°
35 ± 10 .8°
34 ± 11 .3°

0 .81
0 .08
0 .15

sagittal vertical axis
Preop .
8 weeks Po
ultimate Fu
ultimate Fu - Preop .

17 .2 ± 5 .67cm
7 .7 ± 4 .12cm

12 .9 ± 3 .31cm
-4 .4 ± 7 .14cm

13 .1 ± 6 .27cm
0 .6 ± 4 .00cm
1 .9 ± 3 .43cm

-11 .2 ± 6 .38cm

<0.0001
<0.0001
<0.0001
<0.0001

*statistically significant difference if p < 0 .05
sD = sagittal decompensation if sVA > 8 cm, tK = thoracic 
kyphosis, Preop . = Preoperative, Po = Postoperative, Fu = Follow-
up
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Paper #110
Pelvic Retroversion Determines A Reciprocal Relationship Between Pelvic Incidence and 
Sacral Slope in Advanced Degenerative Disease of the Spine 
Sergio A. Mendoza-Lattes, MD (University of Iowa Hospitals & Clinics); Zachary Ries, BSc; Yubo Gao, PhD; 
Stuart Weinstein, MD; Level of Evidence: III
Introduction: spinal degeneration leads to loss of lordosis and anterior displacement of the C7-plumbline 
(C7-P) . Compensatory mechanisms include pelvic retroversion and reduction of the thoracic kyphosis (tK) .
Methods: retrospective cohort . group-i: 20 asymptomatic, skeletally mature teenagers, group-ii: 55 
consecutive adults with symptomatic degenerative lumbar deformity, group-iii asymptomatic adults 
(previous publications) . sagittal alignment parameters were measured . sagittal alignment was expressed 
by the ratio C7-P/sFD .
Results: sagittal balance of group ii was substantially more positive than group i (C7-P/sFD= 1 .54±2 .2 vs . 
-0 .81±1 .6; p<0 .001) and group-iii (C7-P/sFD= -0 .90±1 .0) . Pi of group-i was significantly smaller than group 
ii (48 .9±13 .1 vs . 57 .8±15 .6; p=0 .02) . ss of group-i was significantly larger than that of group-ii (36 .1±9 .2 vs . 
30 .6±13 .5; p=0 .05), but comparable to group-iii . group-i also exhibited greater lumbar lordosis than group ii 
(-51 .4±11 .5 vs . -31 .4±24 .1, p<0 .001) as well as greater thoracic kyphosis (38 .2±10 .0 vs . 30 .0±15 .7, p=0 .01) . 
Conclusion: the degenerative process involves an overall straightening and anterior translation of the spine . 
Previous studies have shown a direct linear correlation between Pi and ss in healthy individuals . this study 
indicates that a reciprocal relationship exists between Pi and ss in advanced degenerative disease of the 
spine . A greater Pi requires greater amount of compensation by pelvic retroversion . this compensatory 
mechanism facilitates the restoration of sagittal balance, but is limited by the anterior ileo-lumbar ligament 
(hip extension) .
Significance: the results of this study suggest that restoration of the ss is essential in establishing normal 
alignment and balance of the lumbar spine .

Paper #111
Pedicle Subtraction Osteotomy in Older Patients with Degenerative Sagittal Imbalance 
Kyu-Jung Cho, MD (Inha University Hospital); Ki-Tack Kim, MD, PhD; Prof. Whoan Jeang Kim; Sang-Hun Lee, 
MD; Jae-Hoon Jung,; Hyung-Suk Kim, MD; Level of Evidence: IV
Introduction: Patients with degenerative sagittal imbalance are older than the patients with iatrogenic 
flatback deformity . it may cause insufficient correction of sagittal alignment, due to the loss of correction 
from poor bone quality and weak paraspinal muscles . the purpose of this study was to assess the correction 
of sagittal alignment by pedicle subtraction osteotomy (Pso) for severe degenerative sagittal imbalance .
Methods: thirty-two patients who underwent fusion to the sacrum were analyzed with a minimum 2-year 
follow up . this study enrolled the patients with degenerative sagittal imbalance where C7 plumb was 
>10cm before surgery . the mean age was 65 .5 years, ranged from 58 to 73 . All of the Pso were performed 
at one segment, including at l3 (n=24), at l4 (n=4), at l2 (n=3), and at l1 (n=1) . the average number of 
levels fused was 8 .15 segments . thirteen patients had structural interbody fusion at the lumbosacral junction . 
Fourteen patients had additional iliac screw fixation .
Results: the mean correction of osteotomy angle was 34 .6o from 10 .4o preoperatively to -24 .2o at the last 
visit . the loss of correction after surgery was 2 .8o . the lumbar lordosis was 3 .6o before surgery, corrected to 
-38 .7o after surgery, and changed to -28 .5o at the last visit . the correction of lumbar lordosis was -32 .1o, and 
loss of correction was -10 .2o . the sagittal C7 plumb was 192 .7mm before surgery, corrected to 39 .7mm after 
surgery, and changed to 86 .8mm at the last visit . the correction of sagittal C7 plumb was 105 .9mm, and 
the loss of correction was 47 .1mm . there was substantial loss of corrections . Complications related to the 
fixation were also common . Pseudarthrosis developed in 6 patients, of which 3 patients underwent revision 
surgery . there was loosening of proximal or distal screws in 8 patients . 
Conclusion: Pedicle subtraction osteotomy in the older patients has a significant loss of correction . 
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therefore, addition of anterior column support and supplemental iliac fixation are required to maintain the 
correction and reduce the complications .

Paper #112
PSO Failures can be Predicted by High Pre-Op SVA and Pelvic Tilt 
Virginie Lafage, PhD (NYU Hospital for Joint Diseases); Frank J. Schwab, MD; Justin S. Smith, MD, PhD; Jean-
Pierre C. Farcy, MD; Oheneba Boachie-Adjei, MD; Alexis P. Shelokov, MD; Richard Hostin, MD; Robert A. 
Hart, MD; Behrooz A. Akbarnia, MD; Michael F. O’Brien, MD; Douglas C. Burton, MD; Christopher I. Shaffrey, 
MD; International Spine Study Group; Level of Evidence: III
Introduction: surgical outcome of Adult spinal Deformity has been shown to be strongly affected by post-op 
global sagittal alignment . to achieve appropriate alignment numerous surgical maneuvers may be utilized 
including the Pedicle subtraction osteotomy (Pso) technique . the purpose of this study is to investigate 
radiographic parameters tied to successful and unsuccessful post-op alignment in the setting of Pso surgery .
Methods: retrospective, consecutive, multi-center series of 105 patients who underwent a lumbar Pso for 
marked sagittal mal-alignment (mean pre-op sVA=143mm) . Pre and post-op full length standing xrays were 
analyzed to identify changes in lumbar lordosis [ll], thoracic kyphosis [tK], global sagittal balance (sVA), 
and pelvic parameters (pelvic incidence [Pi] and pelvic tilt [Pt]) . the cohort was divided into two groups 
according to the post-op sVA: ‘successful realignment’ (sVA<5cm, n=62), ‘failed realignment’ (sVA>10cm, 
n=20) . independent t-test analysis was used to identify differences in pre-op patient profiles and/or amount 
of deformity correction .
Results: Comparisons between the two groups demonstrated similar pre-op ll and tK . the ‘failed 
realignment’ group had larger pre-op sVA (21 vs . 10cm, p<0 .001), larger pelvic incidence (64º vs . 54º, 
p=0 .001) and larger pelvic tilt (37º vs . 31º, p=0 .003) . Pso application resulted in identical focal resection (23º) 
and lordosis change (+29º) for the two groups . in post-op, the ‘failed realignment group’ had greater sVA 
and Pt . Multi-variate analysis revealed that pre-op sVA and Pt, as well as the change in regional alignment 
was tied to global alignment outcome .
Conclusion: Pso technique can be used to obtain significant sagittal re-alignment, although sub-optimal 
results may still occur . this study demonstrates 2 subgroups of patients with similar Pso resections, changes 
in ll, tK, sVA and Pt, although one group reached an acceptable post-op sVA and the other a large 
unacceptable one . As per the multi-variate analysis, ‘unacceptable’ post-op alignment could have been 
predicted pre-operatively, and would have required larger local resections and/or a larger regional . in 
patients with large pre-op sVA/ Pt, the standard Pso technique alone may be insufficient to obtain proper 
sagittal realignment .

Pre-op Post-op Change
successful failed p successful failed p successful failed p

Thoracic Kyphosis -30 -33  -36 -44  -6 -10  
Lumbar Lordosis 23 17  52 45  29 28  
Pelvic Tilt 31 37  * 21 29 * -9 -8  
Pelvic Incidence 54 64  * 54 64 * - -  
SVA 105 217  * 7 134 * -98 -82  

Paper #113
Analysis of the Correlation between Adjacent Segment Degeneration and Spino-pelvic 
Alignment following Surgical Treatment in Adult Scoliosis 
Kirkham B. Wood, MD (Massachusetts General Hospital/Harvard Medical School); Gang Li, MD; Peter G. 
Passias, MD; Michal Kozanek; Andrew J. Schoenfeld, MD; Richard S. Lee, MD; Weishi Li, MD; Shaobai Wang, 
SM; Qun Xia; Prof. Guoan Li; Level of Evidence: III
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Introduction: this investigation sought to evaluate the correlation between adjacent-segment degeneration 
(AsD) and spino-pelvic geometric parameters in patients with adult scoliosis . A variety of factors have been 
postulated to influence AsD in adult scoliosis patients, with sagittal imbalance perceived to be one of the 
most important risks .
Methods: 76 patients (9 male and 67 female, average age 51 .1 years) with adult scoliosis who underwent 
surgery at a single institution over the course of 15 years were studied . spino-pelvic geometrics were 
determined for each patient through examination of full-length lateral radiographs obtained pre-
operatively and during normal patient follow-up . the average follow-up for patients in this study was 
3 .2 years (range 2-15 .8 years) . the spino-pelvic geometrics investigated included lumbar lordosis, sacral 
slope (ss), pelvic tilt (Pt), pelvic incidence (Pi), and C7 plumb line length (C7Pl) . the presence of AsD 
was determined radiographically by the development of adjacent scoliotic progression, adjacent 
disc space collapse, the development of spondylolisthesis > 4 mm, or adjacent segment subluxation or 
translation . Clinically, AsD was defined as symptomatic spinal stenosis, or back and leg pain related to the 
degenerated level .
Results: of the 76 patients included in this study, 14 (18%) developed AsD . seven patients were found to 
demonstrate AsD by 2-year follow-up, while another 7 developed AsD by the time of final evaluation . there 
was a statistically significant difference identified for post-operative Pi, Pt and C7Pl in patients developing 
AsD compared to those who did not (P<0 .001) . Pre- and post-operative sagittal plane imbalance, ss, pre-
operative Pt, and pre-operative Pi were not found to be predictive of AsD . 
Conclusion: An important correlation exists between spino-pelvic geometrics and the development of 
AsD in a treated surgically for adult scoliosis . Post-operative Pi, Pt and C7Pl appear to be predictive of the 
potential for subsequent AsD .
Significance: Certain spino-pelvic parameters can be utilized as predictors of the risk for AsD in adult scoliosis 
patients following surgery . Assessing spino-pelvic alignment in the pre-operative period, as well as during the 
procedure appears important .

Paper #114
Thoracic Pedicle Subtraction vs. Smith-Petersen Osteotomies for Correction of Sagittal 
Plane Deformity: A Case-Matched Series 
Brian Hsu, MB BS, FRACS (Children’s Hospital at Westmead); Amir A. Mehbod, MD; Ensor E. Transfeldt, MD; 
Timothy A. Garvey, MD; Joseph H. Perra, MD; James D. Schwender, MD; Manuel Pinto, MD; Daryll C. Dykes, 
MD, PhD; Francis Denis, MD; John E. Lonstein, MD; Robert B. Winter, MD; Level of Evidence: III
Introduction: Pedicle subtraction and smith Peterson osteotomies are commonly used in the correction of 
sagittal plane deformity . in this study, we compared the complications and outcomes of these procedures 
in the thoracic spine
Methods: Between 1985 to 2005, 322 patients underwent spinal osteotomy procedures . included were 
adults having a sagittal plane deformity, a previous spine fusion, and at least a 2-year follow-up with 
adequate radiographs . inclusion criteria were met by 151 patients . thirteen patients who underwent a 
thoracic Pso (tPso) and were matched with 13 patients who had a thoracic sPo (tsPo) . the clinical charts 
and radiographs were reviewed and all complications recorded .
Results: the tPso group (mean age 56 .6) each had a 1 level procedure . the was a pneumothorax in 1 
patient, MeP loss in 1 patient during removal of implants, chylothorax repair (1 patient) and 1 dural tear . 
long-term complications included 2 patients with pseudarthrosis . the mean length of stay was 10 .2 days (5-
22) . the mean eBl was 1970mls (675-4740 . two patients in this group had a concomitant anterior procedure . 
ine the tsPo group (mean age 50), the mean number of levels was 2 .38 per patient . one patient had a 
respiratory failure requiring re-intubation . long-term complications included 2 patients with pseudarthrosis 
and 1 patient with failure of hardware requiring revision . the mean length of stay was 6 .9 days (4-12) . the 
mean eBl was 1872mls (150-5520) . six patients had a concomitant anterior procedure . tPso had a higher 
segmental kyphosis correction (29 vs 19 deg) . tsPo had a greater improvement of global thoracic kyphosis 
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correction (17 vs 12 deg) . the C7 plumbline improvement was 28mm in tPso and -10mm in the tsPo . this 
was due to 3 tsPo patients developing loss of correction 
Conclusion: tPso had a higher complication rate (31 vs 8%)and a longer hospital stay . tPso is effective 
in managing segmental kyphosis without an anterior procedure and gives greater segmental kyphosis 
correction but to a lesser degree than lumbar Psos . tsPo are more effective in improving global thoracic 
kyphosis when performed over 2 or more levels
Significance: tPso has a higher complication rate but provides better segmental kyphosis correction

Paper #115
Efficacy of Prophylactic Placement of Inferior Vena Cava Filter in Patients Undergoing 
Spinal Surgery 
Mehmet Aydogan, MD; Cagatay Ozturk, MD (Istanbul Spine Center); Levent Onat, MD; Kursat A. 
Ganiyusufoglu, MD; Sinan Karaca, MD; Azmi Hamzaoglu, MD; Level of Evidence: III
Introduction: in this study; we have tried to determine the data regarding efficacy for prophylactic iVCF 
placement in patients at high risk for pulmonary embolism (Pe) following major spinal reconstruction .
Methods: 129 high-risk patients undergoing complex spine surgery was studied prospectively to evaluate 
the role of prophylactic filters in the iVC between 2005-2008 . A matched cohort of 193 patients was 
reviewed retrospectively for the presence of Pe between 1999-2005 receving no iVCF . Criteria for iVCF 
placement were history of thromboembolism, history of co-morbidities like dibetes and hypertension, 
active smoking, obesity, history of previous spinal surgery, contraindication to anticoagulation therapy, 
malignancy, bedridden >2 weeks prior to surgery, staged procedures or multiple levels, combined anterior/
posterior approaches, expected need for significant iliocaval manipulation during exposure, and single-
stage anesthetic time >6 hr . Postoperatively, all patients were followed up by continuous oxygen saturation 
monitoring and the saturation value of less than 95% alarmed us for the presence of Pe that lead to 
contrasted spiral thorax computed tomography examination .
Results: in the spine surgery population of 193 patients treated between 1999 and 2005, we identified 8 
patients who had a symptomatic Pe (4 .2%), which included two one died of a massive Pe (0 .5%) . in the 
study group of 129 patients, the mean age was 67 .5 years (range 56-80 years), and there were 32 men and 
97 women . the symptomatic Pe was seen in only 2 patients (1 .5%) in iVCF group who responded well to 
medical treatment . 
Conclusion: Pulmonary embolism is one of the most frequent causes of mortality after complex spine surgery 
with an occurrence rate of up to 6% and mortality rate of 1-2% . Prophylactic iVCF can play a significant role 
to reduce pulmonary emboli rate in a selected subgroup of patients undergoing complex spinal surgery 
compared with unused ones
Significance: Prophylactic iVCF can play a significant role to reduce pulmonary emboli rate in a selected 
subgroup of patients undergoing complex spinal surgery compared with unused ones .
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Poster #1
** John h . Moe AWArD noMinee For Best BAsiC sCienCe Poster
Is the Intraoperative H-Reflex a Viable Substitute for Transcranial Electric Motor Evoked 
Potential (tceMEP) Monitoring in Detecting Emerging Spinal Cord Injury during Scoliosis 
Surgery?
Daniel Schwartz, PhD (Surgical Monitoring Associates); Vidya M. Bhalodia; Anthony K. Sestokas, PhD; John 
M. Flynn, MD; Suken A. Shah, MD; Peter G. Gabos, MD; J. Andrew Bowe, MD; John P. Dormans, MD 
Introduction: the intraoperative h-reflex has been advocated as a viable alternative to monitoring tceMePs 
during scoliosis surgery . the neurophysiological basis for this claim is that h-reflex amplitude suppression 
reflects alterations in descending spinal cord influences on alpha motor neuron excitability and should thus 
correlate highly with tceMeP changes . this study compared the efficacy of h-reflex monitoring to tceMePs 
and ssePs in detecting emerging spinal cord injury during scoliosis surgery .
Methods: tceMeP, sseP and h-reflex monitoring was attempted in 92 pediatric patients (x age=12 .9 
yrs) undergoing corrective scoliosis surgery . type of scoliosis was idiopathic in 47, congenital in 23 and 
neuromuscular in 22 patients .
Results: table 1 summarizes the percent success rate for recording a reliable intraoperative baseline for 
each monitoring modality according to type of scoliosis . Baseline h-reflexes were unobtainable in a large 
segment of non-idiopathic patients, particularly when compared to tceMePs . 22 patients showed significant 
neuromonitoring changes . h-reflex loss was noted in 6/79 . the h-response failed to improve with intervention 
in 5/6, none of whom awoke with neurologic deficit . Conversely, tceMeP alerts occurred in 18 patients . 
in 17 of these, amplitudes returned to baseline following intervention, and none awoke with a deficit . the 
remaining patient showed sustained unilateral tceMeP loss, without h-reflex or sseP changes, and emerged 
with post-operative hemiparesis . the only sseP change which also was coincident with a tceMeP alert was 
in a neuromuscular child in whom h-reflexes were unobtainable .
Conclusion: this study does not support the h-reflex as a viable substitute for tceMeP monitoring during 
scoliosis surgery . the low sensitivity is essentially 
the same as for ssePs, and significantly less 
than tceMePs for detecting emerging spinal 
cord injury . the value of h-reflex monitoring 
is limited further by the large percentage of 
non-idiopathic scoliosis patients for whom a 
baseline response is unobtainable .
Significance: h-reflex monitoring is not recommended for routine use during scoliosis surgery and should not 
be considered a viable alternative to tceMePs .

Poster #2
Growth Modulation of the Thoracic Cage in a Fetal Ovine Model: A Feasibility Study
Stefan Parent, MD, PhD (Sainte-Justine University Hospital Center) Sarah Bouchard, MD; Denise Carrier; Peter 
O. Newton, MD 
Introduction: Congenital scoliosis and fused ribs can create a three-dimensional deformity affecting the 
normal thoracic growth and function resulting in thoracic insufficiency syndrome . the objective of this study 
was to develop an animal model to evaluate the effect of chest deformity on pre- and post-natal lung 
development and volume . there is currently no pre-natal animal model of chest wall deformity mimicking 
the thoracic insufficiency syndrome seen in humans available to study the impact of an expansion 
thoracoplasty .
Methods: Fetal surgery was performed in 8 ewes between 65 and 70 days gestation (term:140d) under 
anesthesia . Following exposure through a hysterotomy, a left thoracic deformity was created in 9 fetal 
lambs by either tying 3 ribs together or adding resection of the 7th rib in addition to partial destruction of 
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Severe deformity 
created in utero

the vertebral body.
Results: All 9 lambs who underwent surgery were born at term through vaginal delivery 
and suffered from a scoliotic and thoracic deformity ranging from mild to severe (Cobb 
10 - 70). They were all sacrificed at 2 months of age for necropsy except for one animal 
who died earlier from failure to thrive. The scoliotic and chest wall deformities were 
maintained during the post-natal period.
Conclusion: We have successfully created a model of congenital thoracic deformity that 
can be used to study the impact of the deformity on lung development and to evaluate 
treatment strategies. This novel approach is attractive because it could theoretically 
recreate a form of congenital scoliosis/thoracic insufficiency syndrome seen clinically 
very early in life.
Significance: Congenital human chest wall deformity represents a disease continuum 
that starts early during fetal life and progresses thereafter. Therefore, the detrimental 
impact of the thoracic deformity on lung development is established prior to birth. This 
animal model will allow the evaluation of thoracic growth modulation, the evaluation of 
lung development during normal growth and in the presence of a prenatal chest wall 
deformity, as well as the evaluation of the impact of different treatment strategies on the 
deformity as well as lung development.

Poster #3
Failure and Success of Spinal Surgery in Patients with Parkinson’s Disease - A Critical 
Case Series Review in Light of Sagittal Balance
Heiko Koller, MD (German Scoliosis Center); Juliane Zenner, MD; Axel Hempfing, MD; Stephen L. Ondra, MD; 
Tyler Koski, MD; Frank L. Acosta, MD; Luis Ferraris, MD; Oliver Meier, MD
Introduction: There are few data concerning biomechanical challenges spine surgeons face if treating 
patients with Parkinson’s disease (PPD). We recognized PPD suffering spinal deformity aggravated by 
burden of PD stress the principles of sagittal balance if treated surgically indicating further investigation.
Methods: Retrospective series of 23 PPD treated surgically. ASA score was Ø2.3. Outcome analysis included 
review of med records focusing on failure characteristics, complications & radiographic analysis of balance 
parameters.
Results: 15 fem., 8 male PPD w/ age Ø66.3years at index surg, 67.9y at follow-up of Ø14.5months; mid- to 
long-term (MLT) data available in 17 pat (73.9%). 10 pat (43.5%) presented w/ failed previous surg. 18 pat 
(78.3%) underwent multilevel surgery. 16 pat (69.6%) had fusion to S1-S2-Ilium. Med. complications occured 
in 7 pat (30.4%), surgical in 12 pat (52.2%). Adjacent segment fractures occurred in 3 of 17 pat (17.6%) w/ 
MLT-data. Lumbar lordosis L1-S1 was 38.8º, 46.0ºand 45.3º. C7-sagittal plumb-line was 12.2cm (8-57), 6.9cm 
and 7.6cm, resp. 3 of 17 pat (17.6%) had proximal junctional kyphosis (PJK >10º). 5 pat of 20 pat (25%) w/
MTL-data had a positive C7 off-set of >10cm, indicating revision in 4 cases (80%). 6 of 18 (33.3%) had any 
early perioperative or late revision after index surgery. Fusion was achieved in 10 of 17 pat (58.8%) with MLT-
data. Number of patients satisfied/very satisfied was 15 of 17 (88.2%).
Conclusion: The surgical history of PPD treated for spinal disorder and the reasons indicating redo surgery 
for recalcitrant sagittal imbalance in our sample highlight the mainstays of surgery in PPD: If spinal surgery is 
indicated, reconstruction of spino-pelvic balance w/ focus on lumbar lordosis & global sagittal alignment is 
mandatory. If short segment surgery is scheduled in PPD w/ sagittal decompensated imbalance, failure of 
instrumentation, fusion & decompression is likely.
Significance: Treatment of spinal disorders in PPD is troublesome due to biomechanical challenges imposed 
by postural dysfunction due to neuromusc. disorder and sagittal imbalance. Besides focus on local disease, 
decision making in PPD has to address primarily concerns of global imbalance, frequently indicating fusion 
into the thoracic spine to succeed.

136
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Poster #4
Modified Lenke Classification System for Infantile and Juvenile Idiopathic Scoliosis
Takuya Mishiro, PhD (Takamatsu Redcross Hospital); Lawrence G. Lenke, MD; Linda A. Koester, BS; Keith 
Bridwell, MD; Scott J. Luhmann, MD
Introduction: there is no universally acceptable system for the classification of infantile and juvenile (age 
0 to 9+11) idiopathic scoliosis (iis, Jis) . We developed a new system for the classification of iis & Jis by 
modifying the lenke Classification system for adolescent idiopathic scoliosis (Ais) .
Methods: 114 iis/Jis patients (66 operative/48 nonoperative; 86 females/28 males) were included . 
upright AP/lateral x-rays were obtained and measured . the proximal thoracic (Pt), main thoracic 
(Mt), and thoracolumbar/lumbar (tl/l) regions were designated as either the major curve (largest 
Cobb measurement, always structural) or minor curves which are determined to be either structural or 
nonstructural . Minor curve criterion for the Mt curve-the apex is completely off the plumbline; and for the 
tl/l curve-the apex is completely off the center sacral vertical line (CsVl) . structural characteristics of the 
Pt curve are designated by a Cobb angle of ≥35ºand the height of the bilateral 1st ribs (1st rib opposite 
the Mt curve ≥3mm elevation for Pt Cobb angle between 10-35º) . if the Pt Cobb angle is <10º, the curve is 
always nonstructural regardless of the 1st rib height .
Results: this produced the triad classification of curve types (1-6) combined with a coronal lumbar modifier 
(A, B, C) and a sagittal thoracic modifier (-, n, +) similar to the Ais classification system . type 1 Mt curves 
were found in 43 .9% of cases (n=50), type 2 Dt in 23 .7% (n=27), type 3 DM in 2 .6% (n=3), type 4 tM in 4 .4% 
(n=5), type 5 tl/l in 21 .1% (n=24) type 6 tl/l-Mt in 4 .4% (n=5) . lumbar modifier A was found in 64 .0% of 
cases, B modifier in 17 .5% C modifier in 18 .4% . sagittal modifier “-” was found in 11 .4% of cases, “n” in 82 .5% 
“+” in 6 .1% . the 5 most common classifications include: 1An (27 .2%), 2An (15 .8%), 5An (7 .9%), 5Cn (7 .9%) 
1A- (7 .0%) .
Conclusion: the classification system of iis & Jis is based on a modified lenke Classification system allowing 
for the classification from only upright AP and lateral x-rays, side-bending x-rays are not needed . the 
frequency of curve patterns is remarkably similar to the Ais population . the ultimate goal of this modified 
system is to allow the inclusion and organization of iis & Jis curve patterns and objectively evaluate various 
treatment methods .

Poster #5
** John h . Moe AWArD noMinee For Best BAsiC sCienCe Poster
Sequential Release of the Posterior Elements Increases Vertebral Rotation and Kyphosis 
Generation: A Cadaveric Study
Suken A. Shah, MD (Alfred I. duPont Hospital for Children); William C. Tally, MD; Aditya Muzumdar, MS; Aditya 
Ingalhalikar, MS; Mark Moldavsky, BS; Saif Khalil, PhD
Introduction: Most surgery for Ais is performed via a posterior-only approach with the advent of pedicle 
screw instrumentation . however, to establish spinal flexibility in rigid, severe curves and optimize correction, 
surgeons employ various posterior release techniques to derotate the spine and re-establish thoracic 
kyphosis . the aim of this study was to perform sequential releases of the posterior elements and quantify the 
subsequent increase in rotational motion and kyphosis generation .
Methods: seven fresh frozen human cadaver spines with ribs intact (t3-l1) were thawed and dissected, 
avoiding disruption of spinal ligaments, facets and disks . the spines were fixed at t3 proximally and l1 distally 
and mounted on a 6 DoF spine simulator test frame . load control protocol was used; an unconstrained 
pure moment of ±5nm was used for axial rotation . A total of three load / unload cycles were performed for 
each sequential posterior element release . range of motion (roM) was measured using the optitrak Certus 
(nDi, inc . Watrerloo, Canada) motion analysis system . Markers were placed at t4, t5, t6, t7, t8, t9, t10, t11 
and t12 . the roM for each release was compared with each other and with the intact specimen and 
normalized . single factor AnoVA was run for different data groups at p<0 .05 .



138 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

trad
itional Poster
A

bstracts

Traditional Poster Abstracts

Results: An interval increase of vertebral 
rotational motion and kyphosis generation was 
seen after each subsequent posterior element 
release compared to the intact specimen (see 
graph below) . the most significant rotational 
motion increases were observed after the 
Ponte osteotomy and costotransversectomy; 
mean increases of 139% and 177% over 
the intact specimen (p<0 .05), respectively . 
the middle segments (t7-t9) displayed the 
largest motion differences and the smallest 
differences were seen at the ends of the 
specimens, adjacent to the potted vertebrae .
Conclusion: Posterior element releases, both 
ligamentous and bony, result in sequential 
increases in spinal flexibility, vertebral 
derotation and kyphosis generation . the 
most significant motion increases were 
observed after the Ponte osteotomy and 
costotransversectomy . these findings support the use of posterior releases to correct severe curvatures, 
axially derotate the apex and re-establish thoracic kyphosis .

Poster #6
Extension of Previous Fusions to the Sacro-Pelvis vs. Primary Spino-Pelvic Fusions in 
the Setting of Adult Deformity: A Comparison of Health Related Quality of Life Measures 
and Complications
Douglas C. Burton, MD (University of Kansas Medical Center); Khaled M. Kebaish, MD; Christopher I. Shaffrey, 
MD; Frank J. Schwab, MD; Richard Hostin, MD; Alexis P. Shelokov, MD; R. Shay Bess, MD; Oheneba Boachie-
Adjei, MD; Behrooz A. Akbarnia, MD; International Spine Study Group
Introduction: Patients previously treated with thoracolumbar fusion for spinal deformity may develop 
degenerative changes below the fusion requiring revision fusion to the sacro-pelvis . We evaluated the 
differences between patients undergoing revision extension of fusion vs . primary fusion, minimum 2-year fu .
Methods: the revision 
group (reVision) 
included multicenter 
retrospective evaluation 
of 44 of 54 consecutive 
patients (1995-2006) 
that had a previous long 
fusion ending from l3-
5, revised by extension 
fusion to the sacro-
pelvis for symptomatic 
degeneration . the 
primary group (PriMArY) 
included 20 of 20 
consecutive patients 
prospectively enrolled 
(2000-2006) at a single center database that received primary long arthrodesis to the sacro-pelvis for adult 
deformity . Clinical and radiographic evaluation included demographics, coronal and sagittal measures, 
postoperative srs-22 scores, and perioperative complications .

With sequential release of the posterior elements listed, right and 
left rotational motion in the specimens increased in a stepwise 
fashion .
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Results: Mean patient age was 52 years (range 21-81 years) . Mean follow up was 43 months (range 23-
135 months) . PriMArY had greater median age (59 vs . 49 years; p<0 .01) and longer follow up (44 vs . 31 
months, p<0 .05) than reVision . PriMArY had larger preoperative thoracolumbar curve (median tl; 48ºvs . 
36º; p<0 .01) and less sagittal imbalance (median sVA; 0 .0 . vs . 5 .0 cm; p<0 .05) than reVision . Postoperative 
sVA was similar for PriMArY and reVision (median 0 .9 vs . 2 .6 cm, respectively; p=0 .25) . reVision had 
better postoperative srs-22 scores (median 3 .80 vs . 3 .12, p<0 .01) and fewer patients with minimum one 
complication [11 (25%) vs . 11 (55%), p<0 .05] than PriMArY (table 1) .
Conclusion: significant differences were demonstrated between patients undergoing primary vs . revision 
extension to the sacro-pelvis . PriMArY were older, and had larger tl curves, whereas reVision had greater 
sagittal imbalance . While PriMArY had more complications, multiple factors could account for this other 
than surgery type, including differences in age or number of levels fused . the retrospective nature of the 
study may have also underrepresented minor complications . Although the groups were heterogeneous, 
radiographic, srs-22 and complications analysis indicate revision extension to the sacro-pelvis compare 
favorably to primary fusion for adult spinal deformity .

Poster #7
Occipital Cervical Rigid Internal Fixation is Anatomically Feasible in Children Two to Six 
Years Old: A CT Study
Matthew J. Geck, MD (SpineAustin); Dana Hawthorne, BS; MPAS; Anthony Rinella, MD; Jason E. Lowenstein, 
MD; Timothy George, MD
Introduction: occipitocervical fusion of the pediatric spine has traditionally been accomplished by the use 
of cabled grafts and halo fixation . however, rigid internal fixation offers biomechanical advantages and 
possible increased stability . this study evaluates the feasibility of rigid occipitocervical internal fixation in 
children 2 to 6 years old .
Methods: 50 head and cervical Ct scans in pediatric trauma patients ages 2-6 years old were evaluated 
for the anatomy of the occiput, C1 lateral mass, C2 pedicle, C2 isthmus, C2 lamina, and a potential C1-2 
transarticular path . two separate spine surgeons assessed the feasibility of occipital cervical fixation in these 
patients .
Results: C1 lateral mass height/length was adequate for screw fixation (>5mm width) in all 100 lateral 
masses . C2 pedicle fixation was considered feasible (>4mm width/height) in 49 of 100 C2 pedicles, and 
difficult but possible (3 .5-4 .0mm) in 25 C2 pedicles . C2 lamina fixation was considered feasible (>3 .5mm) in 
99 of 100 C2 laminas . C1-2 transarticular screws were considered difficult but possible (3 .5-4 .0) in 4 of 100 
sides . either C2 bicortical pedicle or C2 lamina screws could be placed in 99/100 sides . there were age 
related differences in C2 pedicle height between the 2 and 6 year old patients (p<0 .02) . occipital bone 
was thickest at the external occipital protuberance in all 50 posterior skulls . this was thicker in the 6 year olds 
(10 .5mmsD1 .0) than the 2 year olds (8 .4mmsD1 .2)(p=0 .005) . thickness was at least 6 mm in 49 of 50 eoP, 
and at least 8mm in 42 of 50 eoP . Determination by both surgeons was that an occipital keel plate was 
feasible and the best fixation option in all 50 skulls .
Conclusion: in this Ct feasibility study of 50 pediatric patients age 2-6 years old, occipital fixation with a 
midline keel plate was possible in all subjects and rigid internal fixation bilaterally at C1 was possible in all, 
and 49 of 50 could have had internal fixation bilaterally into either the C2 pedicle or the C2 lamina . in this 
age group, C1-2 transarticular screws were considered contraindicated in 96/100 sides .
Significance: this study demonstrates that internal fixation of the occiput , C1, and C2, is anatomically 
feasible in children 2-6 years old
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Poster #8
Differences in Male and Female Spino-pelvic Alignment in Asymptomatic Young Adults - 
A Three-Dimensional Analysis Using Upright Low-Dose Digital Biplanar X-Rays
Michiel Janssen (Laboratoire de Biomécanique, École Nationale Supérieure d’Arts et Métiers ParisTech-
CNRS) ; Xavier Drevelle; Ludovic Humbert; Wafa Skalli, PhD; René M. Castelein, MD, PhD
Introduction: given the fact that some spinal disorders, such as idiopathic scoliosis but also scheuermann’s 
disease have sex-related prevalence rates, it is surprising that only a few studies have analyzed differences 
in the normal spino-pelvic alignment between the sexes . Moreover, no study has ever analyzed the 
differences in sagittal spinopelvic alignment and sagittal inclination of each individual vertebra between 
the sexes with an accurate 3D reconstruction technique . this is the primary goal . Additionally, in this 
age of instrumented spinal fusion and an emphasis on restoration of sagittal spinal balance, it is of great 
importance to have a set of reference values of normal spinal alignment in men and women .
Methods: simultaneous biplanar radiographs from head to feet in a freestanding upright position were 
obtained of 30 asymptomatic women (mean age of 26 yrs, range 20-42) and 30 asymptomatic men 
(mean age of 27 yrs, range 21-49) using the eos imaging device (Biospace Med, Paris) . subsequently, a 
3D reconstruction of the bony shape of the spine, sacrum and pelvis was made by two observers using 
accurate reconstruction software . independent samples 
t-tests were used to analyze differences in the spinal and 
pelvic parameters between the genders .
Results: Age and BMi was equally distributed between 
the sexes . the female spine was significantly more 
dorsally inclined (11ºvs 8º; P<0 .01) . high thoracic and 
thoracolumbar vertebrae were significantly more dorsally 
inclined in women (Figure) . the inter and intra observer 
reliability were both excellent .
Conclusion: An important biomechanical consequence 
of our results is that the female spinel is more subjected 
to dorsally directed shear loads (DDsls) . DDsls make 
spinal segments less rotationally stable as was shown 
by Kouwenhoven et al . in a previous biomechanical 
studie (spine 2007) . this signifies that certain areas may 
be less rotationally stable already in the normal female 
population, and may explain why progressive idiopathic 
scoliosis (under certain still undetermined circumstances 
during growth) occurs more in girls than in boys .
Significance: this study sheds new light on the well known 
predominance of girls with idiopathic scoliosis and the 
etiology of idiopathic scoliosis in general .

Poster #9
Major Intraoperative Neurologic Monitoring Deficits in Consecutive Pediatric and Adult 
Spinal Deformity Patients at One Institution
Jonathan R. Kamerlink, MD (NYU Hospital for Joint Diseases); Thomas J. Errico, MD; Shaun Xavier, MD; Ashish 
Patel, MD; Amar Patel, BS; Alexa Cohen; Mark A. Rieger, MD; Joseph W. Dryer, MD; David Feldman, MD; 
Baron S. Lonner, MD; Aleksandar Beric,MD; Frank J. Schwab, MD
Introduction: spinal deformity correction is a demanding realignment of the spine in which neurological 
monitoring can be used to reduce the risk of neurological deficits related to surgery . the purpose of 
this study was to assess the pre-op neurological risk in a consecutive series of spinal deformity patients 
undergoing correction surgery at one institution .

Mean vertebral inclination in the sagittal plane (and 
sDs) of t1-l5 in men (n=30) and women (n=30) . All 
measurements are in degrees . upper thoracic and 
thoracolumbar vertebrae are significantly more 
dorsally inclined in women .

Withdrawn
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Methods: this is a retrospective consecutive review of deformity surgical cases at our institution in 2007 . 
Patients were grouped according to diagnosis: neuromuscular (nM) scoliosis, sagittal plane deformity, 
and scoliosis . there were 301 cases performed (154 pediatric and 126 adult), 281 cases were monitorable . 
intra-operative neurological status was measured with a combination of somatosensory evoked potentials 
(ssePs) and/or motor evoked potentials (MePs) .
Results: Comparing each diagnositic criteria and primary vs . revision status, primary nM scoliosis cases 
had the highest incidence of nMC’s (11%) . in patients with primarily sagittal plane deformity, nMC’s were 
increased in the setting of larger kyphosis (58ºvs . 42º, p<0 .05), larger operative change in lumbar lordosis 
(16 .4ºvs . 3 .9º, p<0 .05), and increased blood loss (2 .5l vs . 1 .6l, p<0 .05) . sagittal plane deformity cases had 
the second highest incidence of nMC’s (10 .87%) . in scoliosis patients, significant increases in nMC’s were 
found with larger pre-operative thoracolumbar/lumbar curves (50 .4ºvs . 31 .5º, p<0 .05) and larger blood 
loss (1 .95l vs . 989ml, p<0 .05) . however, revision surgery did not appear to significantly affect nMC’s in 
this group (p<0 .05) . of the 13 nMC’s patients, 3 patients had persistent neurological deficit detected by 
post-operative neurological examination; one patient had a resolving foot drop, one patient had motor 
paraplegia that improved to walker 
assisted ambulation, and one patient 
had a partial foot drop that completely 
resolved .
Conclusion: Primary neuromuscular 
scoliosis and revision sagittal plane 
deformities appear to carry greatest risk 
for nMC’s during surgical intervention . 
Most observed nMC’s did not predict a 
permanent neurological deficit .
Significance: this study may aid surgeons 
and patients to better assess neurological 
risks related to spinal deformity surgery .

Poster #10
** John h . Moe AWArD noMinee For Best BAsiC sCienCe Poster
Comparative Study of Pressure and Blood Flow of the Multifidus Muscle during Muscle 
Retraction between Single Midline and Combined Wiltse-Midline Approach Using a Rat 
Model
Nakayuki Kato, MD (Dokkyo Medical University School of Medicine); Hiroshi Taneichi, MD; Satoshi Inami, MD; 
Takashi Namikawa, MD; Daisaku Takeuchi, MD; Chizuo Iwai, MD; Kanako Shiba, MD; Yutaka Nohara, MD
Introduction: the purpose of this study was to compare pressure and blood flow of the multifidus muscle 
(MM) during muscle retraction between single midline and combined Wiltse-midline approach using a rat 
model .
Methods: total of 25 Wistar rats were used . in 12 of them, posterior midline exposure to the transverse 
processes of l5-6 was done and maintained by a retractor with pressure sensor for 2 hours (group M) . in 
the remaining 13 rats, Wiltse approaches for lateral exposure were added to the midline approach (group 
W) . retraction time for Wiltse and midline approach in group W was 1 hour each . Blood flow of MM was 
measured by a laser blood flowmeter .
Results: A mean muscle pressure (g/cm2) was 243 in group M, 68 in midline of group W, and 70 in Wiltse of 
group W . A mean blood flow (ml/min/100g) was 4 .0 in group M, 7 .1 in midline of group W, and 6 .3 in Wiltse 
of group W . An average pressure-time product (g/cm2 x min) was much higher in group M (29105) than in 
group W (6081) (p<0 .001) .
Conclusion: Combined Wiltse-midline approach can reduce back muscle pressure and preserve blood flow 
during muscle retraction .

Diagnosis Surgery NMC No 
NMC Total Percentage of NMC 

for each diagnosis
nM scoliosis Primary 3 27 30 11 .11%
 revision 0 10 10 0 .00%
sagittal 
Plane Primary 0 10 10 0 .00%

 revision 5 46 51 10 .87%
scoliosis Primary 5 147 152 3 .40%
 revision 0 20 25 0 .00%
Pediatrics 6 148 154 4 .05%
Adults  7 119 126 5 .88%
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Poster #11
** John h . Moe AWArD noMinee For Best BAsiC sCienCe Poster
Maximizing Anterior Vertebral Screw Fixation for Spinal Growth Tethering
Eric S. Varley, DO (University of California, San Diego); Christine L. Farnsworth; Tucker Tomlinson, MS; Claire J. 
Robertson, BS; Thomas Nunn, BS; Vidhadhar V. Upasani, MD; Peter O. Newton, MD
Introduction: Anterolateral spinal column tethering may provide a non-fusion treatment for idiopathic 
scoliosis . intra-operative tether tensioning, desirable for immediate deformity correction, may lead to early 
screw loosening while hydroxyapatite (hA) screw coating may encourage osteo-integration . the aim of this 
study was to determine the effects of tether tensioning and hA coating on vertebral body screw fixation as 
measured by screw extraction torque .
Methods: 7 mo-old mini-pigs (n=8) were instrumented anteriorly with screw-staple constructs from t8-t11 . 
Flexible uhMWPe tethers, connecting the 4 screws, were pre-tensioned to 250n (n=4) or not (n=4) . screws 
were either uncoated (n=4) or coated with hA (n=4) . After 12 mos, spines were harvested from t6-t13 . 
uncoated screws, placed in t6-t7 and t12-t13, served as time zero (t0) controls . spines were affixed in a 
bi-axial Mts testing machine with the screw and loading piston axes aligned . screws were rotated out at 
a constant rate (0 .1º/sec) to a maximum angulation of 30º . torque and angulation data were processed 
for yield torque and the angle of yield . the groups were compared with a two-way AnoVA with vertebral 
level as a covariate (p<0 .05) to examine the effects of coating the screws and tensioning the tether . 
Comparisons to t0 with a one-way AnoVA (p<0 .05) evaluated changes with time .
Results: tensioning produced an initial deformity . All spines developed progressive coronal deformities to 
27ºover 12 mos . tensioning increased screw extraction yield torque and yield angle (p<0 .001, p<0 .05) . hA 
coating increased yield angle (p<0 .05) and had a near significant effect on yield torque (p=0 .09) . t0 screws 
had lower yield torque than either the hA tensioned 
or the uncoated tensioned screws (p<0 .001, p<0 .05) . 
un-tensioned groups had similar yield torques to the t0 
group (p=0 .9, p=0 .9) . t0 screws had a lower yield angle 
than hA tensioned screws (p<0 .05) .
Conclusion: tether tensioning improved screw fixation, 
perhaps by enhancing biologic responses to greater 
forces at the bone-screw interface . hA coating had a 
mild impact on fixation .
Significance: Pre-tensioning an anterolateral tether 
might seem to increase early screw loosening . in fact, 
the additional mechanical loading led to improved 
screw-bone integration .

Poster #12
Biomimetic Calcium Phosphate Coatings as Bone Morphogenetic Protein Delivery 
Systems in Spinal Fusion
Kamran Majid, MD (William Beaumont Hospital); Kevin Baker, MS; Michael Tseng, MD; Jeffrey Fischgrund, 
MD; Harry Herkowitz, MD
Introduction: Currently, BMP-2 is delivered by soaking a collagen sponge in an aqueous solution of the 
protein immediately prior to implantation . this physical adsorption of BMP results in poor binding, which 
leads to rapid diffusion away from the carrier upon implantation . rapid diffusion yields an initial burst of 
BMP-2 at the fusion site, which tapers off significantly in the immediate postoperative period . A method by 
which the BMPs can be delivered in a sustained, localized fashion was developed . the method involves the 
incorporation of BMPs within the physical structure of a calcium phosphate (CaP) coating, which can be 
biomimetically deposited on implant surfaces .
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Methods: Collagen sponges (healos) were coated with biomimetic CaP film (group 1), CaP film with 
adsorbed BMP-2 (group 2), hybrid CaP+BMP-2 film (group 3) or hybrid CaP+BMP+2 film plus adsorbed BMP-
2 (group 4) . eighteen new Zealand White rabbits underwent l5-l6 posterolateral spinal fusion . At 6 weeks, 
animals were sacrificed . Degree of fusion was assessed using weekly radiographs, manual palpation, Ct 
scans and histology .
Results: solid fusion was demonstrated in groups 2, 3, and 4 . groups 
treated with adsorbed BMP-2 (group 2 and 4) showed extension of 
the fusion mass to adjacent levels . these groups also showed a more 
extensive osteoclastic response on both Ct and histology . (Figure 1) 
Animals treated with sponges that had incorporated BMP-2 did not 
show adjacent level extension of the fusion mass and showed little 
osteoclastic activity .
Conclusion: this study established the equivalence of the hybrid 
CaP+BMP-2 coatings to the current best practice of physical 
adsorption of BMPs . this study suggests that incorporation of BMP-2 
within a CaP coating may aid in localization of bone growth and 
reduction in osteoclast-mediated bone resorption .
Significance: 1 . Delivery of rhBMP-2 via incorporation within calcium 
phosphate coatings can enhance the rate of spine fusion . 2 . less 
bone resorption was observed during Ct analysis in connection with 
rhBMP-2 that had been incorporated within calcium phosphate 
coatings .

Poster #13
Natural History of Adolescent Idiopathic Scoliosis of 50ºor Greater at Maturity: Rate of 
Progression and Functional Outcomes
Megan K. Raverty, BA (University of Minnesota Medical School); Amir A. Mehbod, MD; Joseph N. Perra, MD; 
Timothy A. Garvey, MD; Ensor E. Transfeldt, MD; James D. Schwender, MD; John E. Lonstein, MD; Robert B. 
Winter, MD
Introduction: Curve progression in Ais is said to depend upon skeletal maturity and curve magnitude .
studies have asserted that curves 50º or greater are at the highest risk for complications and progression 
after maturity . no current studies with long-term follow up have examined only patients with curves of 50º 
or greater at skeletal maturity . We sought to identify the radiographic and functional outcomes of these 
patients .
Methods: records from a tertiary spine center were reviewed to identify patients with a primary diagnosis 
of Ais with a curve magnitude of 50º or greater at skeletal maturity without surgical intervention and a 
minimum 10-year follow up . Patients underwent new radiographs and completed a series of questionnaires . 
radiographs and clinical data at skeletal maturity were examined and compared with the recent follow up 
data . Data was compiled to determine curve progression after maturity and functional outcome .
Results: there were nineteen patients with an average follow up of 27 years . At maturity, average curves 
were 34º for upper thoracic, 52º for thoracic and 48º for lumbar . Four patients underwent surgical treatment 
after maturity . the remaining 15 patients averaged 45ºfor upper thoracic, 71º for thoracic and 60º for 
lumbar curves at current follow up . Average curve progression in degrees per year was 0 .4 for upper 
thoracic, 0 .5 for thoracic and 0 .5 for lumbar curves . Follow up oswestry and roland-Morris scores averaged 
11 .1 and 4 .5 respectively for non-surgical patients, compared to 16 .5 and 5 for surgical patients .
Conclusion: Average curve progression in curves greater than 50º was 0 .5 degrees per year at an average 
27 year follow up for those not requiring surgery . Functional outcomes of patients treated surgically after 
maturity were similar to those who did not have surgery . A larger series would be required to determine 
statistical significance of these trends, but this patient population is limited by current standards for surgical 
intervention .

Figure 1. three dimensional 
reconstruction images of computed 
tomography scans performed on 
representative spines from treatment 
groups 1-4 (from left to right) .
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Significance: this study suggests that curve progression in Ais greater than 50ºmay be smaller than 
previously demonstrated .

Poster #14
Validation Trials of a DNA-Based Prognostic Test (AIS-PT) Designed to Predict Curve 
Progression in Adolescent Idiopathic Scoliosis Patients
Kenneth Ward, (Axial Biotech, Inc.); Marc V. Singleton, MS; Therese Berry, BS; Lesa M. Nelson, BS; James W. 
Ogilvie, MD
Introduction: We developed a DnA Prognostic test (Ais-Pt) using a panel of 53 DnA markers associated 
with curve progression and logistic regression . the goal of this study was to validate the negative predictive 
value of Ais-Pt in the intended use population .
Methods: two separate retrospective trials were conducted . the first trial included 379 skeletally mature 
subjects (306 females and 73 males) who had mild Ais (<25ºprimary curve) initially documented prior to the 
age of 13 . the cohort was selected to mirror referrals form a school screening program so that 80-85% had a 
curve that remained mild or improved, 10-12% progressed to moderate scoliosis, and 2-4% required fusion . 
Patients for the second trial (341 females and 61 males) were selected to mirror the cohort of new patients 
presenting to a referral center (60-65% had a curve that remained mild or improved, 20-25% progressed to 
moderate scoliosis, and 10-15% required fusion) . ratios for this second study were determined using patient 
acuity data from 20 representative spine centers . Progression to a severe curve was defined as progression 
to a >40ºcurve in an individual still growing or progression to a >50 ºcurve in an adult . Ais-Pt scores were 
calculated (blinded to the clinical data) through taqman genotyping of all subjects the 53 DnA markers 
and the prognostic algorithm .
Results: Both trials confirm the sensitivity 
and specificity of the Ais-Pt (see table 
below) . the negative predictive value 
in Caucasian females was 100% in the 
“screening” population and 99% in the 
“high acuity” population . As expected, 
a smaller percentage of patients were 
scored as “low risk” in the high acuity trial .
Conclusion: the DnA-based Ais-Pt offers 
outstanding negative predictive value in 
the intended use population . Ais-Pt offers 
prognostic information not presently .
Significance: Ais prognostic test could reduce inefficiencies in the management of mild scoliosis patients 
allowing cost savings and reduced x-ray exposure for many patients .

Poster #15
Longer Surgical Times May Increase Your Complication Rate
Suken A. Shah, MD (Alfred I. duPont Hospital for Children); Peter O. Newton, MD; Baron S. Lonner, MD; 
Randal R. Betz, MD; Tracey Bastrom, MA; MA; Michelle C. Marks, PT, MA; Harms Study Group
Introduction: Major spinal deformity surgery is stressful on the patient due to prone positioning, blood loss, 
fluid shifts, anesthetic effects and autonomic deregulation . longer duration of surgery may lead to adverse 
outcomes as the patient’s reserves are exhausted . the purpose of this study was to examine duration of 
surgery as a variable on the incidence of complications .
Methods: From a multicenter, prospectively enrolled database, patients who underwent surgery for Ais with 
greater than 2 year follow up were reviewed for surgical time and complications . A secondary review of all 
cases was performed to ensure completeness and accuracy of complications . using a histogram analysis of 

Table 1: sensitivity/specificity and negative Predictive Value in an 
intended use population: Female Caucasian data (95% confidence 
limits shown in parentheses)
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surgical time, long duration of surgery was 
defined as > 420 minutes and cases were 
grouped (i - greater than 420 min and ii - 
less than 420 min) and analyzed .
Results: Patients in group i (28/289) 
experienced 9 complications: wound 
infections/dehiscence (4), implant-related 
(3), neurologic (1) and excessive blood loss 
(1) for a rate of 32 .1% . Patients in group ii 
(261/289) had 24 complications for a rate 
of 9 .2% . this difference in complication 
rate related to surgical time was significant 
(Chi square p=0 .002) . there was no 
significant difference in the preoperative 
demographics of the groups with regard to 
curve magnitude or co-morbidities .
Conclusion: surgical duration of greater 
than 420 minutes resulted in an increased complication rate of 32 .1%, a rate 3 .5 times higher than cases less 
than 420 minutes (9 .2%) . the most frequent complications were wound issues, implant-related problems, 
neurologic events/alerts and excessive blood loss . Although complex procedures may have long operative 
times and an increased complication rate in and of themselves, this data may be useful in counseling the 
patient/family and perhaps in staging procedures when appropriate .
Significance: in this otherwise healthy population of Ais patients, duration of surgery > 420 minutes was seen 
to adversely affect outcomes .

Poster #16
Postoperative Superior Mesenteric Artery Syndrome (SMA) is Rare in Contemporary 
Adolescent Idiopathic Scoliosis (AIS) and Associated with Preop Hypokyphosis, 
Correction of Thoracic Hypokyphosis and Fusion to L4.
John B. Emans, MD (Harvard Medical School); David W. Polly, MD; John P. Lubicky, MD; David P. Roye, MD; 
Andrew G. King, MD; Mark A. Erickson, MD; Spinal Deformity Study Group
Introduction: sMA in Ais is well reported in the historical literature with an incidence of 1 .1% of Ais surgery 
by our meta-analysis . Previously cited risk factors include staged procedures, low body mass index (BMi), 
thoracic kyphosis, pre-operative curve stiffness, lenke B and C modifier, hyperlordosis, and large curve 
correction . it remains unclear whether contemporary surgical treatment of Ais, with presumed shorter 
hospitalizations, less immobilization and greater curve correction without distraction has increased or 
decreased the incidence of sMA in Ais or changed the risk factors .
Methods: Analysis of pre- and post-operative characteristics of 1316 patients with Ais included in a 
prospectively collected contemporary database .
Results: seven of 1316 (0 .53%) patients developed sMA post-op, one-half the historical rate of 1 .1% . All 
resolved with non-operative treatment . Pre-operative mean t2-t10 kyphosis was significantly lower for 
sMA pts . (13 .9 deg . vs . 29 .9 deg ., p=0 .0034) . Correction of thoracic hypokyphosis was significantly greater 
for sMA pts . (16 deg . vs . 1 .2 deg . p=0 .0025) . last instrumented vertebra (liV) at l4 was more common in 
sMA patients (88% vs . 9%) . Mean BMi for sMA pts . was lower than those without sMA (19 .3 vs . 21 .7, p=0 .21) 
but was not statistically significant . however for age-matched BMi, one sMA patient was below the 10th 
percentile and one below the 5th percentile for age . no trends or statistically significant differences were 
seen in anterior/posterior versus posterior only surgeries, age, preoperative curve magnitude or coronal 
curve correction, preoperative t12-l2 alignment, operative change of t10-l2 alignment, lenke curve type, 
lenke lumbar curve modifier A,B, or C, blood loss .
Conclusion: sMA syndrome is a less common complication (0 .53%) in this group of contemporary Ais surgery 

histogram illustrates distribution of surgical time for 289 cases . 
scatterplot shows a correlation of complications with increasing 
surgical time .
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than in historical series . Pre-op t2-t10 hypokyphosis, correction of hypokyphosis, liV at l4 and possibly low 
BMi correlated with increased risk of sMA syndrome .
Significance: sMA prevalence and risk factors in Ais appear to have changed with contemporary surgical 
methods .

Poster #17
Surgery Before Age Nine in Patients with Early Onset Spinal Deformities: Effects on 
Thoracic Dimensions
Federico Canavese, MD; Jonathan Sembrano, MD; Charles D’Amato, MD (Shriners Hospital) 
Introduction: Patients with severe congenital or idiopathic early onset spinal deformities are commonly 
smaller and slower to grow than normal . it has been showed that pelvic inlet width measured by 
computerized tomograms or plain radiographs is an age-independent predictor of the expected thoracic 
dimensions in unaffected children and adolescents .the specific aim of the present study is to describe the 
thoracic dimensions observed at maturity in our patients who had fusion of the thoracic spine prior to age 
nine and to compare them to expected normal values .
Methods: twenty one patients (11 females, 10 males) with early onset spinal deformities were surgically 
treated before age nine . By using standard AP and lateral radiographs of spine, thoracic spine height (th), 
lumbar spine height (lh), trunk height (trh), pelvic width (PW), chest width (CW), chest depth (CD) were 
measured and compared to established normal reference values referenced to PW . Pulmonary Function 
tests (PFt) are reported for 10 patients .
Results: Average age at initial surgery was 5 .9 years (range: 1 .2 to 8 .2) . nine patients were treated with a 
posterior spinal fusion and twelve had anterior and posterior surgery . the average number of levels fused 
was 10 (range: 2 to 17) . All patients were reviewed at skeletal maturity and the average follow up was 11 .6 
years (range: 5 to 18 .8) . Patients were noted to have shortened height, short trunk and disproportionate 
body habitus . th, lh, CW and CD observed values were reduced compared to the expected norms (table 
1) . the ratio between CW and CD was below normal values .

Table 1. observed PW; observed and expected CW, CD, th, lh, tsh in both male and female patients

Patient Sex PW Expected 
CW

Observed 
CW

Expected 
CD

Observed 
CD

Expected 
Th

Observed 
Th 

Expected 
Lh

Observed 
Lh

Expected 
TSh

Observed 
TSh

1 F 14 .3 25 .1-32 .7 21 .8 13 .5-19 .1 9 .2 26 .9-33 .4 20 .6 16 .3-20 .2 15 .7 43 .4-53 .4 36 .3
2 F 14 .1 25 .1-32 .7 26 .8 13 .5-19 .1 6 .3 26 .9-33 .4 25 16 .3-20 .2 14 .8 43 .4-53 .4 39 .8
3 F 14 25 .1-32 .7 21 .6 13 .5-19 .1 9 .6 26 .9-33 .4 15 .7 16 .3-20 .2 11 43 .4-53 .4 26 .7
4 F 12 .6 21 .7-29 .3 27 .6 11 .6-17 .1 10 .7 23-29 .4 23 .8 13 .8-17 .6 11 .3 36 .9-46 .8 35 .1
5 F 13 .7 23 .4-31 16 12 .6-18 .1 8 .8 24 .9-31 .4 17 .3 15-18 .9 12 .1 40 .2-50 .1 29 .4
6 F 13 .2 23 .4-31 21 .4 12 .6-18 .1 11 .3 24 .9-31 .4 20 .9 15-18 .9 17 .7 40 .2-50 .1 38 .6
7 F 12 .7 21 .7-29 .3 24 .7 11 .6-17 .1 10 .5 23-29 .4 25 .8 13 .8-17 .6 18 .8 36 .9-46 .8 44 .6
8 F 10 .3 18 .3-25 .8 20 .1 9 .7-15 .1 8 .8 19-25 .5 17 .1 11 .2-15 13 30 .4-40 .3 30 .1
9 F 11 .1 20-27 .6 19 .9 10 .6-16 .1 11 .5 21-27 .4 18 .9 12 .5-16 .3 8 .4 33 .7-43 .6 27 .3

10 F 10 .1 18 .3-25 .8 20 .1 9 .7-15 .1 8 .6 19-25 .5 7 .7 11 .2-15 8 .1 30 .4-40 .3 15 .8
11 F 8 14 .8-22 .4 23 7 .7-13 .2 7 .8 15 .1-21 .5 22 .6 8 .6-12 .5 14 23 .9-33 .8 36 .6
12 M 11 .4 21 .8-29 .3 21 .6 11 .6-17 .1 8 .5 22 .5-29 18 .3 13 .2-17 .1 11 .2 35 .9-45 .8 29 .5
13 M 12 .6 23 .5-31 .1 25 .6 12 .6-18 .1 8 .2 24 .5-30 .9 15 .1 14 .5-18 .4 9 .5 39 .2-49 .1 24 .6
14 M 12 .1 23 .5-31 .1 22 .1 12 .6-18 .1 7 .1 24 .5-30 .9 14 .6 14 .5-18 .4 13 .8 39 .2-49 .1 28 .4
15 M 12 .2 23 .5-31 .1 25 .4 12 .6-18 .1 7 .1 24 .5-30 .9 21 .2 14 .5-18 .4 14 .5 39 .2-49 .1 35 .7
16 M 12 .3 23 .5-31 .1 26 .4 12 .6-18 .1 10 .5 24 .5-30 .9 22 .3 14 .5-18 .4 17 .8 39 .2-49 .1 40 .1
17 M 14 .6 26 .9-34 .5 21 .4 14 .5-20 .1 8 .5 28 .4-34 .9 17 17 .1-21 15 .5 45 .7-55 .7 32 .5
18 M 16 .3 >34 .5 24 .5 >20 .1 9 .1 >34 .9 24 .8 >21 14 .4 >55 .7 39 .2
19 M 11 .1 21 .8-29 .3 19 .6 11 .6-17 .1 8 .2 11 .6-17 .1 17 13 .2-17 .1 11 .6 35 .9-45 .8 28 .6
20 M 12 .4 23 .5-31 .1 29 .2 12 .6-18 .1 10 .1 24 .5-30 .9 34 .5 14 .5-18 .4 12 .5 39 .2-49 .1 34 .5
21 M 11 .6 21 .8-29 .3 24 .4 11 .6-17 .1 9 .5 11 .6-17 .1 15 .4 13 .2-17 .1 16 .9 35 .9-45 .8 32 .3
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Conclusion: Patients with early onset scoliosis treated before nine years of age have significantly reduced 
trh, th, lh and thoracic dimensions . the thorax becomes elliptical as the anteroposterior dimension grows 
less than the lateral dimension . Pelvic width which appears to be unaffected by spinal deformity or spinal 
surgery and can be used as an age independent reference to compare observed thoracic dimensions to 
those that would have been expected in an individual patient .
Significance: retrospective,comparative case series .

Poster #18
Indications and Practice of Growing Rods: Characterizing Current Use
Justin S. Yang, BS; Paul Sponseller, MD (Johns Hopkins Medical Institution); Behrooz A. Akbarnia, MD; George 
H. Thompson, MD; Pat Kostial, RN, BSN; Pooria Salari; John B. Emans, MD; David L. Skaggs, MD; Muharrem 
Yazici, MD: Suken A. Shah, MD; Marc Asher, MD: Growing Spine Study Group 
Introduction: there is little data on current practice of growing rod (gr) treatment . this study characterizes 
practice among surgeons .
Methods: A multinational group of 16 gr surgeons completed questionnaires about their surgical indications 
and techniques . the growing spine database of 322 patients was analyzed to compare this to actual 
practice .
Results: Curve size was the most common determinant for initiating gr treatment (12/16), with most 
surgeons (9/12) setting the minimal curve at 50º-60º . in the database, the average preop curve was 
72º±17º, with 88% of patients >50º . Curve rigidity was also a common indication (7/16) . other indications 
included brace intolerance (5/16) and diagnoses such as nF1 (2/16) . the diagnoses in the database were 
76 neuromuscular, 75 syndromic, 66 infantile idiopathic, 49 congenital, 9 nF-1 and 47 others . the oldest 
skeletal age at which surgeons would initiate gr treatment in was 8-10 years (13/16) . in the database, 
the mean initial age is 6±2 .5y, with 97% of patients <10 years at gr insertion . Diagnoses considered by 
some to be contraindications to gr included myelomeningocele (3/16), severe kyphosis (2/16) and chest 
wall deformities (2/16) but some surgeons considered none of these to be contra-indications (5/16) . Most 
surgeons prefer lengthening every 6 months (12/16) . Five surgeons had experienced familial resistance 
towards regular lengthenings . scheduling of lengthening was done by family in 7 practices, surgeon in 6 
and in 3 practices both . in the database, 
mean lengthening interval was 9 .6±2 months . 
the most common indication for final fusion 
was skeletal maturity (13/16); 6/11 surgeons 
use risser 4 . other indications for final fusion 
included complications: infection or implant 
failure (13/16), curves progressing >90º(7/16), 
and failure to distract (6/13) . in the database, 
the average age at final fusion was 12±2 .1y 
after mean 3 .8±2 .2 lengthenings .
Conclusion: Practice variation exists in gr 
treatment . there is some consensus on 
indications for gr surgery including curve 
size, flexibility, diagnosis and age . the most 
common stated lengthening interval is every 
six months, but in practice this is not met .

Minimum Cobb criteria for starting growing rod treatment
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Poster #19
Tryptase Expression as a Marker of Lung Injury During Thoracoscopic Surgery: A 
Porcine Model of Single Lung Ventilation
Suken A. Shah, MD (Alfred I. duPont Hospital for Children); Alicia Olivant Fisher, MD; Jillian Heck, BS; Prof. 
Thomas H. Shaffer, MS.E, PhD; Mary C. Theroux, MD
Introduction: single lung ventilation (slV) procedures such as thoracoscopic anterior growth modulation, 
release, fusion and instrumentation are commonly used for the treatment of pediatric and adolescent 
spinal deformity . these procedures are known to cause pulmonary injury and have been associated with 
elevated serum tryptase levels . Methylprednisolone may be useful to attenuate pulmonary injury . the 
hypotheses of this study were that serum tryptase is a useful marker of lung injury and that premedication 
with methylprednisolone would ameliorate pulmonary injury during these procedures .
Methods: twenty juvenile piglets were assigned to either the control (C; n=10) or methylprednisolone 
pretreatment (MP; n=10) group and subjected to three hours of single lung ventilation . Following the 
experiment, lung tissue was harvested and tested for genetic expression of tryptase . tryptase expression 
levels were compared between lungs, between groups and between both groups and normative 
reference samples .
Results: there was no difference in the mean tryptase 
expression levels between animals in the control 
and treatment groups (p = 0 .44) . Both groups, when 
compared with normative reference samples, had 
significantly elevated tryptase expression in both 
collapsed (C: p = 0 .006, MP: p = 0 .029) and ventilated 
(C: p = 0 .011, MP: p = 0 .012) lungs . the collapsed lung 
in the control group had significantly greater variability 
when compared to the collapsed lung in the treatment 
group (p = 0 .011) .
Conclusion: Varying degrees of injury are associated 
with slV, likely related to the duration of the procedure 
and the amount of manual manipulation of the 
collapsed lung . tryptase may be useful as a marker 
of lung injury related to slV procedures . A low dose 
of methylprednisolone (2 mg/kg) may be clinically 
useful to reduce the amount of tryptase released in the 
collapsed lung . this reduction in tryptase expression 
might be sufficient to prevent an intraoperative adverse event such as bronchospasm or cardiovascular 
collapse . in addition, clinicians should be aware of the potential for elevated tryptase levels due to mast 
cell activation or mechanically-induced degranulation . Further study in children is warranted before use of 
methylprednisolone can be recommended clinically .

Poster #20
All Pedicle Screw Instrumentation for Scoliosis Correction in Marfan Syndrome. Is it 
Worth It?
Wael Koptan, MD (Cairo University Hospital) Yasser ElMiligui, MD; Wael Hammad, MD
Introduction: spinal deformities are common in Marfan syndrome and have long been treated by 
instrumentation with a hybrid construct using hooks, sublaminar wires and pedicle screws . All pedicle 
screw constructs are currently widely used in the treatment of spinal deformities and accurate evaluation 
of this recent application in Marfan patients is necessary . the aim of this work is to compare the results of 
segmental all pedicle screw constructs versus hybrid instrumentation analyzing the amount of correction 
achieved, clinical outcome and the incidence of complications .
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Methods: the results of 27 patients with Marfan syndrome surgically treated between 1998 and 2006 were 
retrospectively reviewed . twenty five patients were followed-up for a minimum of 2 years; an average 
of 4 .5y (range 2 - 7y) . they included 13 consecutive patients corrected by segmental all pedicle screw 
constructs (group 1) and compared to an earlier series of 12 instrumented with a hybrid construct (group 
2) . the average age was 16y+1m and 15y+4m respectively . the average preoperative scoliosis was 65 .5 
degrees (group 1) and 59 .1 degrees (group 2) .
Results: Correction was significantly better in group 1 with an average of 73 .1% postoperatively and 1 .5% 
correction loss at final follow-up compared to group 2 where correction was 62 .9% postoperatively and 
3 .1% correction loss at final follow-up . the average operative time and blood loss were considerably less 
in group 1 with an average of 4 .45 h and 570 cc than group 2 with an average of 6 .15 h and 890 cc 
respectively . group 2 patients had a longer hospital stay and had 6 complications in 6/12 patients (50%) .
Conclusion: A better correction of scoliosis can be achieved in Marfan syndrome patients by multiple 
levels all pedicle screws technique; with significantly less operative time, blood loss, hospital stay and 
complications .

Poster #21
Evaluation of rhBMP-2/Fibrin Glue-Associated Edema in Rabbit Muscle Tissue
Emily M. Lindley, PhD; Susan Estes, NP; Evalina L. Burger, MD (University of Colorado, Denver); Vikas V. Patel, 
MA, MD
Introduction: recombinant human bone morphogenetic protein type-2 (rhBMP-2) is an osteobiologic often 
used in orthopaedic surgery to promote bone growth . however, rhBMP-2 use in the cervical spine has led 
to some reports of soft tissue swelling . the purpose of this study was to (1) quantify local edema associated 
with rhBMP-2 implantation (along with common vehicles) into rabbit muscle tissue, (2) histologically examine 
the tissue to quantify areas of muscle necrosis/inflammation and to identify inflammatory cells present .
Methods: the following materials were implanted into the dorsal muscles of 14 rabbits: (1) absorbable 
collagen sponge (ACs) soaked with 0 .1 ml buffer solution, (2) ACs soaked with 0 .1 ml of 0 .43 mg/ml 
rhBMP-2 (BMP/ACs), (3) AsC soaked with 0 .1 ml of 0 .43 mg/ml rhBMP-2 and encapsulated with 0 .5 ml 
fibrin glue (BMP/ACs/Fg), and (4) 0 .5 ml fibrin glue alone (Fg) . the rabbits were sacrificed at 2, 3, or 6 
days postoperative and given an immediate Mri scan . Muscle tissue surrounding the implants was then 
harvested for histological analysis .
Results: At all three time points, muscle tissue implanted with BMP/ACs/Fg had significantly larger areas 
of associated edema on stir images than that of the other materials . edema surrounding ACs and BMP/
ACs significantly decreased over time; muscle tissue implanted with BMP/ACs/Fg and Fg alone also 
showed a trend of decreased edema . there were no significant differences in area of muscle necrosis and 
inflammation across groups when evaluated histologically . inflammatory cells were seen in all groups and 
the distribution of these cells was consistent across all groups .
Conclusion: in this pilot study, Fg and BMP/ACs alone were not associated with increased edema in a 
highly sensitive animal model . however, we found a possible synergistic effect of increased edema in 
rabbit muscle tissue when Fg was implanted together with BMP/ACs . edema in all groups appeared to be 
transient, decreasing from day 2 to 6 postoperative . there were no differences found during histological 
evaluation . this suggests there is a disconnect between local edema visible on Mris and the cellular 
inflammatory response seen in histology .
Significance: Future studies with larger sample sizes are needed to further investigate these findings .
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Poster #22
Computed Tomography (CT) Evaluation of the Difficulty and Accuracy of Thoracic Pedicle 
Screws Placement in Scoliosis. Does the Magnitude of the Curve Affect the Accuracy or 
the Difficulty of Thoracic Pedicle Screw Placement?
Naoatsu Megumi, MD (National Hospital Organization Kobe Medical Center); Koki Uno, MD; Hiroshi 
Miyamoto, MD; Yoshihiro Inui, MD; Teppei Suzuki, MD; Kenichiro Kakutani, MD; Yoshiyuki Okada, MD
Introduction: the pedicle screw (Ps) fixation of thoracic spinal segments has been recognized as a powerful 
option for operation of scoliosis . We evaluated the difficulty and accuracy of thoracic pedicle screw 
placement for 94 scoliosis cases operated by a single surgeon at a single institution .
Methods: there were 94 scoliosis patients (26 males and 68 females), seventy-three were idiopathic scoliosis 
(is), and another 21 (non-is) were neuromuscular scoliosis in 15 or syndromic in 6 patients . Patients who 
had bone metabolic disorder or anomaly such as dwarfs,neurofibromatosis and congenital scoliosis were 
excluded from the study . the average age at the surgery was 17±4 .8 years, and the average magnitude 
of the curve was 62 .7±22 .0 degrees . All patients were performed a posterior fusion with instrumentation by 
a single procedure, and 1303 thoracic pedicle screws were placed with free-hand technique by a single 
surgeon at a single institution . the postoperative Ct scans were evaluated for thoracic pedicle screw 
accuracy using established 2-mm increments . We evaluated the rate of Ps misplacement by the outcome-
based classification(Bidre et al . spine2008) and the rate of pedicles to which Ps was not performed due to 
the size of pedicle or failure of proving(give up rate) . All patients were divided into 3 groups according to 
the magnitude of the curve(group 1: less than 60 degrees, group 2:curves from 60 to 90 degrees, group 
3:curves over 90 degrees) . Fifty-eight patients were in group 1, 27 patients in group 2, and 9 patients in 
group 3 . Accuracy and difficulty were compared among groups .
Results: Assessments using the outcome-based classification showed no statistical difference of the 
percentage of unacceptable screw placements among groups(group 1: 7 .3±8 .2, group 2: 9 .7±10 .8, group 
3: 12 .5±7 .9) . however, assessments of the give up rate, group 3 had a significantly lower rate compared 
to group 1 or 2(group 1:13 .6±14 .5, group 2:18 .2±13 .2, group 3: 42±14 .6)(p≤0 .01) . neither group exhibited 
clinical complications .
Conclusion: thoracic pedicle screw placement can be performed safely for large magnitude curves 
as long as the cancellous channels are detected by proving . however, the difficulty of screw insertion 
increases in curves more than 90degrees .

Poster #23
The Effect of Body Positioning on Pre-Existent Vertebral Rotation in the Human Spine
Michiel Janssen (University Medical Center Utrecht); Koen L. Vincken, BSc; Marina Obradov, MD; Marinus De 
Kleuver, MD; Max A. Viergever, MD; René M. Castelein, MD, PhD; Lambertus W. Bartels, MD
Introduction: there is increasing support for the theory that a fully erect 
spine (unique in humans) is a prerequisite for the development of Ais . 
empirical evidence for this lies in the fact that Ais is only observed in 
humans, not in other vertebrates . in addition, cadaveric studies show 
that spinal rotational stability is less under dorsally directed shear loads 
(DDsls) . (Kouwenhoven, spine 2007) DDsls are only present in the 
vertically orientated human spine, whereas ventrally directed shear 
loads (VDsls) predominantly are present in the more horizontally 
orientated non-human spines . Purpose of this study is to get more 
insight in the biomechanics of the upright spine in vivo and thus in the 
etiology of Ais .
Methods: 30 adults with a mean age of 23 years (range 18-29) 
underwent three scans in an upright Mri-scanner in different positions: 
1) standing upright, 2) supine and 3) ‘quadrupedal’ on hands-and-

Withdrawn
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knees (Fig 1A) . Vertebral rotation in the transverse plane of each vertebra was measured in all three each 
positions with semi-automated software by three observers (Fig 1B) . A repeated measures AnoVA was 
performed to analyze differences in vertebral rotation between the positions . inter and intra observer 
reliability was calculated .
Results: Mid and low thoracic vertebrae demonstrate a significant rotation to the right in all positions . 
however, these vertebrae are less rotated in the quadrupedal position as compared to the supine (p<0 .01) 
and standing upright position (p<0 .01) (Fig 1C) . iCCs for inter and intra observer reliability were good 
(respectively 0 .82 and 0 .87) .
Conclusion: the pattern of rotations found in all positions is similar to the most prevalent types of Ais (primary 
thoracic curve to the right) . We postulate that once the spine starts to develop a scoliosis, due to a still 
unknown cause, it will automatically follow this all ready build in pattern . Furthermore, this study supports 
the theory that a fully erect spine (with DDsls) is a prerequisite for the development of Ais and it indicates 
that a more horizontally orientated spine (with more VDsls) may serve as a stabilizing factor in the (early) 
development of Ais .
Significance: this is the first study that gives more insight in the in vivo biomechanics of the upright spine .

Poster #24
Implications for Scoliosis Monitoring and Management Using a Micro Dose Imaging 
System
Jeb McAviney, BSc., MChiro., MPainMed(c) (Ulster Spine Centre); Andrew Mills
Introduction: risks from x-ray radiation are of concern for scoliosis 
patients especially as most patients are children . the scoliscan is 
an effectively radiation Free (erF) system that allows for accurate 
geometric visualization of the vertebra of the spine with a radiation 
dose 500-600 times less than conventional x-ray . Comparatively, 
one scan produces the equivalent dose of one day’s background 
radiation .
Methods: this project has combined the low dose of security systems 
and the image enhancement of medical systems to produce a truly 
unique scanner that delivers images which can be used to accurately 
measure the spine with a dose up 600 times less than conventional 
x-ray . the technology on which the scoliscan is based is different to 
conventional digital x-ray systems . it employs a new approach to 
image capture, the key feature of which is a highly sensitive radiation 
detector which uses a patented linear array of semiconductor 
scintillation detectors
Results: the system is able to produce a full spine image that clearly 
visualizes the spine and its landmarks such as the vertebral bodies, 
endplates, pedicles, transverse and spinous process with a dose of 
8-10usv .
Conclusion: the evolution of a system which allows doctors to 
accurately and closely monitor progression and treatment outcomes 
without increasing the risk of carcinoma and other pathologies is a 
breakthrough .
Significance: A system such as the scoliscan provides the opportunity 
for earlier detection, more accurate monitoring, better conservative 
and surgical planning and reduced risk of radiation exposure to the 
patient .

this is an example of the image quality 
possible with 600 times less radiation .
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Poster #25
The Use of Scoliosis Research Society Outcome Scores and Oswestry Disability Index as 
an Indicator of Pseudarthrosis in Adult Spinal Deformity: Can Outcome Questionnaires 
Predict Need for Revision?
Eric Buchl, MPAS, PA-C (Consulting Orthopedists); Chantelle Freeman, BS; Richard Hostin, MD; Alexis P. 
Shelokov, MD
Introduction: Pseudarthrosis (PsAr) rates for adult spinal deformity to the s1/pelvis have been reported 
to range from 12-24%; however, little data exists on the use of srs and oDi scores as indicators for PsAr . 
the purpose of this study was to identify if postoperative srs and oDi scores can predict need for revision 
surgery for PsAr .
Methods: retrospective consecutive patient cohort of primary surgical patients at a single site, with adult 
deformity (avg age 52 .2; range 24 .9-66 .1) who underwent anterior (avg 4 .8; range 2-6) and posterior 
(avg 10 .1; range 4-17) correction with instrumentation to the s1/pelvis, with min of 2 year follow up were 
included(avg 2 .2 yr; range 2-2 .5) . Patients were subdivided into 2 cohorts: (1) Fused: patients with no 
radiographic or clinical signs of PsAr (2) PsAr: patients > 1 year post-op with identified PsAr .
Results: thirty five patients met inclusion criteria, 33 females, and 2 males . one patient was dropped for 
revision prior to one year . of the remaining 34 patients 8(23 .5%) failed to improve on srs and oDi, Ct scans 
were obtained and PsAr were considered probable . six patients(75 %) had revision without instrumentation 
failure/fracture; however, had documented PsAr at the time of revision surgery . one patient(12 .5%) had 
revision for fractured instrumentation and had documented PsAr at the time of revision . one patient(12 .5%) 
had continued pain and documented PsAr by Ct, but declined intervention . no statistical difference 
between the fused and PsAr group in age, anterior levels, posterior levels, pre-op deformity, or post-op 
correction . Patients who had PsAr identified had lower srs, in 4 of 5 domains, and lower oDi at 1 year 
post-op when compared to fused patients . the PsAr group also failed to have significant improvement in 
srs or oDi when compared to pre-op . in comparison, the fused group showed improvement in all domains 
(chart1) .
Conclusion: surgical exploration still remains the gold standard for identification and treatment of 
pseudarthrosis . Patients 
who fail to show significant 
improvement in srs and 
oDi scores by one year 
postoperatively, despite 
radiographic findings, may 
suggest pseudoarthrosis . 
hence, revision surgery 
should be considered .
Significance: srs and oDi 
can be used as indicators 
for pseudoarthrosis .

 Fused n=26 pseudarthrosis n=8
 Pre-op one Year p Pre-op one Year p
Pain 2 .77 3 .76 0 .0223 2 .65 2 .8 0 .65
Function 3 .41 4 .2 0 .015 3 .43 3 .13 0 .42
self image 2 .42 4 .14 0 .0002 2 .46 2 .72 0 .43
Mental health 3 .48 4 .08 0 .3669 3 .68 3 .8 0 .45
satisfaction 2 .52 4 .38 0 .0066 2 .94 3 .06 0 .71
total 2 .98 4 .05 0 .0046 3 .05 3 .12 0 .72
oDi 33 .2 15 .8 0 .041 32 30 .5 0 .85

p < 0 .05 = statistical significance
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Poster #26
Long Term Outcome Of Thoracolumbar Burst Fracture Patients Treated With 
Short Segment Posterior Pedicle Screw Fixation With Supplemental Laminar Hook 
Fixation(2HS-1SH Construct)
Burak Kaymaz, MD; Mehmet Ayvaz, MD (Hacettepe University); Muharrem Yazici, MD; Rifat E. Acaroglu, MD; 
Ahmet Alanay, MD
Introduction: Posterior short-segment pedicle fixation may provide excellent initial correction of kyphotic 
deformity, but is known to have a high rate of failures . 2hs-1sh construct is a modification of short segment 
instrumentation to increase the stability of construct while preserving lower mobile segments but the long 
term independent follow-up is still missing . this study evaluated long term outcomes of 2hs-1sh construct in 
the surgical treatment of thoracolumbar burst fractures .
Methods: Patients with a single-level thoracolumbar burst fracture consecutively treated between years 
1996-2006 were evaluated . inclusion criteria were: complete medical and radiologic records, minimum 
follow-up of 2 years, and fractures without posterior column involvement . nineteen patients fit the criteria 
and all but two were assessed in this retrospective study .
Results: the mean age and follow-up of patients were 34,4+/-11,8 and 6,68+/-2,9 years respectively . 
twelve patients had more than 5 years of follow-up . Preoperative vertebral height loss and local kyphosis 
were 41,2+/-9,8% and 16,8+/-8 degrees, corrected to 16,3+/-11,5% and -1,2+/-8,5 degrees . Mean losses 
of correction were 1,7+/-11,8% and 4,5+/-6,7 at 2 years follow-up, and 1,7+/-4,8% and 0,5+/-1,2 degrees 
between 2 years and 5 years . loss of correction was significant for local kyphosis angle (p= 0,006) but not 
for vertebral height (p = 0,716) between the early post-op and 2 years follow-up . Five patients had losses 
of correction of more than 5 degrees . Changes between 2 and 5 years were not significant (p =0,133) and 
remained improved when compared with the preoperative value (p 0,002) . there was no evidence of 
instrumentation failure or pseudarthrosis in any patient . removal of instrumentation was needed for only 
one patient with late infection .
Conclusion: the 2hs-1sh construct is effective in the surgical treatment of thoracolumbar burst fractures . it 
provides significant correction of vertebral body height and local kyphosis . Although there was an average 
4 .5 degrees loss of correction at two years of follow-up, it was found to be stabilized at 5 years without any 
clinical problems .
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E-Poster #1
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Morbidity and Mortality in the Surgical Treatment of 605 Pediatric Patients with Isthmic 
or Dysplastic Spondylolisthesis: A Report from the Scoliosis Research Society Morbidity 
and Mortality Committee
Kaiming Fu, MD, PhD (University of Virginia) Justin Smith, MD, PhD; Christopher I. Shaffrey, MD; Sigurd Berven, 
MD; Theodore J. Choma, MD; Michael J. Goytan, MD; Hilali Noordeen, FRCS; D. Raymond Knapp, MD; 
Robert A. Hart, MD; Reinhard Zeller, MD; William Donaldson, MD; David W. Polly, MD; Joseph H. Perra, MD; 
Oheneba Boachie-Adjei, MD 
Introduction: Prior reports suggest high complication rates for the surgical treatment of pediatric isthmic and 
dysplastic spondylolisthesis, but due to their relatively low prevalence, useful estimates of complications 
remain limited . the srs prospectively collects MM data from its members . We used these multi-centered 
data to provide benchmark complication rates .
Methods: Patients who underwent surgical treatment for isthmic or dysplastic spondylolisthesis from 2004-
2007 were identified from the srs MM database . inclusion criteria for analysis included: age ≤21 and a 
primary diagnosis of isthmic or dysplastic spondylolisthesis .
Results: of 25,432 pediatric cases reported, there were a total of 605 (2 .4%) cases of pediatric dysplastic 
(n=62, 10%) and isthmic (n=543, 90%) spondylolisthesis, with a mean age of 15 years (range: 4-21) . 
Approximately 50% presented with neural element compression, and less than 1% of cases were revisions . 
surgical procedures included fusions in 92%, osteotomies in 39% and reductions in 38% . the overall 
complication rate was 11% . the most common complications included postoperative neurological deficit 
(n=31, 5%), dural tear (n=8, 1 .3%) and wound infection (n=12, 2%) . Perioperative deep venous thrombosis 
and pulmonary embolus were reported in 2 (0 .3%) and 1 (0 .2%) patients, respectively .
Conclusion: Pediatric isthmic and dysplastic spondylolisthesis are relatively uncommon disorders, 
representing only 2 .4% of pediatric spine procedures in the present study . even among experienced spine 
surgeons, surgical treatment of these spinal conditions is associated with a relatively high morbidity .

E-Poster #2
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Rates of PE and DVT Following Spine Surgery Based on 108,419 Procedures: A Report 
from the Scoliosis Research Society Morbidity and Mortality Committee
Justin Smith, MD, PhD (University of Virginia) ; Christopher I. Shaffrey, MD; Charles A. Sansur, MD; Sigurd 
Berven, MD; Theodore J. Choma, MD; Michael J. Goytan, MD; Hilali Noordeen, FRCS; D. Raymond Knapp, 
MD; Robert A. Hart, MD; Reinhard Zeller, MD; William Donaldson, MD; David W. Polly, MD; Joseph H. Perra, 
MD; Oheneba Boachie-Adjei, MD 
Introduction: CMs created a list of “never events” and has proposed denial of hospital payment for their 
treatment . While some are preventable, development of Pe or DVt is multifactorial . the scoliosis research 
society (srs) prospectively collects morbidity and mortality (MM) data from its members . We used these 
data to assess occurrence of Pe and DVt following spine surgery .
Methods: the srs MM database was queried for cases from 2004-2007 . Cases were stratified based on adult 
(≥21) vs pediatric (<21), primary vs revision, use of implants and diagnosis . incidences of clinically evident Pe 
and DVt were calculated per 1000 cases .
Results: 108,419 cases were identified, with overall incidences of clinically evident Pe and DVt of 1 .38 and 
1 .18, respectively . overall incidence of death due to Pe was 0 .34 . incidences of Pe, death due to Pe, and 
DVt were higher in adult (1 .69, 0 .43, and 1 .44, respectively) compared with pediatric (0 .43, 0 .08, and 0 .39, 
respectively) patients . incidences of Pe, death due to Pe, and DVt were higher in cases using implants (1 .75, 
0 .42, and 1 .59, respectively) compared with cases without implants (0 .58, 0 .17, and 0 .03, respectively), likely 
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reflecting increased procedure length 
and complexity and increased hospital 
stay . rates of Pe and DVt were calculated 
based on diagnosis, and a subset of these 
rates is shown in the table .
Conclusion: our data suggest that post-
surgical Pe and DVt, even among skilled 
spine surgeons, are inherent potential 
complications . it is important to recognize 
that the rates of events reported herein 
reflect clinically evident cases of Pe and 
DVt . undoubtedly the true incidences of 
silent Pe and DVt are considerably higher . 
nevertheless, these data provide general 
benchmarks of clinically evident Pe and 
DVt rates as a basis for on-going efforts to 
improve safety of care and argue against 
their classification as “never events” .

E-Poster #3
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Posterior Vertebral Column Resection in Severe Congenital Kyphosis, Scoliosis and 
Kyphoscoliosis
Selhan Karadereliler, MD; Cagatay Ozturk, MD (Istanbul Spine Center, Florence Nightingale Hospital); Ahmet 
Alanay, MD; Neslihan Aksu, MD; Omer Karatoprak, MD; Azmi Hamzaoglu, MD 
Introduction: We have presented the surgical strategy, correction rates and complications of PVCr 
in patients with severe congenital kyphosis, scoliosis and kyphoscoliosis with or without intraspinal 
abnormalities .
Methods: Between 1996-2007; 44 patients (7 kyphosis, 12 scoliosis and 25 kyphoscoliosis) were treated 
by PVCr . there were 35 female and 9 male patients with an age range from 2 to 28 years . the 
preoperative Mri showed the intraspinal pathologies as; 7 with tethered cord, 1 with re-tethering, 11 with 
diastematomyelia with tethered cord, 3 with syringomyelia and Arnold-Chiari malformation type i and 2 
with isolated Arnold-Chiari malformation type i (total 24 of 44 patients) . surgery includes pedicle screw 
placement, neurosurgical procedure if necessary and correction with osteotomy either in same or a 
separate session depending on the anesthesia time . neurosurgical porcedures for neural axis abnormalities 
were done simultaneously with corrective surgery in 16 patients . in the remaining 8 patients, neurosurgical 
procedure was done only with posterior instrumentation and thereafter corrective surgery including 
osteotomy was performed in another session due to long anesthesia time . PVCr was performed in one area 
in 41 patients and in 2 different area in 3 patients .
Results: the minimum follow-up was 2 years, average of 8 years . there were 24 one level, 13 two-level and 
7 three-level resections . the average correction was 79% in coronal plane decompensation and 72% in 
sagittal plane decompensation . the mean correction in coronal plane deformity was 61% .
Conclusion: PVCr together with the surgery of intraspinal pathologies either in same session or in a 
separate session after placing pedicle screws prevent iatrogenic neural injuries, provides well correction of 
the deformity and prevent patient from the risks of multiple surgeries . since it is a technically demanding 
procedure with possible risks for major complications, it should be performed by highly experienced surgical 
team .
Significance: Vertebral column resection is an effective technique in the surgical treatment of severe 
kyphosis/scoliosis/kyphoscoliosis .
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E-Poster #4
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
The Effect of Bone Mineral Density on Pedicle Screw Triggered EMG Threshold: A 
Comparative Study
Michael D. Roth, BS (Barnes-Jewish Hospital); Anne M. Padberg, MS; Keith H. Bridwell, MD; Lawrence G. 
Lenke, MD; Timothy R. Kuklo, MD, JD 
Introduction: triggered eMg testing to assess pedicle screw placement is well established . higher false 
positive rates (low threshold/good screw placement) suggest decreased sensitivity . low false negative rates 
(low threshold/misplaced screw) maintain good specificity . DexA scanning provides objective evidence 
of osteopenia (t-score >-1 .0 to - ;2 .5) and osteoporosis (t-score ≤- 2 .5) . We theorized that with t-scores in this 
range patients will demonstrate higher false positive rates . the purpose of this study was to compare true 
positive and false positive rates for triggered eMg thresholds between normal bone mineral density (nl-
BMD) and osteopenic/osteoporotic (l-BMD) groups .
Methods: triggered eMg thresholds for 82 patients with l-BMD per DexA scan results (age 50 .0-80 .8, 1444 
screws) from 2002-2007 were compared to 104 patients with n-BMD (age 16-29; 1784 screws) . screws 
thresholds <4 .0mA were verified with radiographs, fluoroscopy and manual palpation . eMg results were 
sorted by spinal levels . true positive, false negative and false positive rates were analyzed for each group . 
established normative data were: threshold <4 .0 mA (strong likelihood of a medial pedicle wall breach); 4 .0-
8 .0 mA (possible breach, rechecking advisable); >8 .0 mA (correctly placed screw) .
Results: the negative predictive value (nPV; threshold >8 .0mA and no breach) was 0 .99 for both groups . 
however, the positive predictive value (PPV; threshold <4 .0mA and breach present) for the low BMD group 
was 0 .21(sensitivity 0 .57, specificity 0 .99) and the nl BMD group 0 .88 (sensitivity 0 .93, specificity 0 .99) .
Conclusion: triggered eMg is highly specific (0 .99) in detecting correctly position pedicle screws in both 
study groups . sensitivity is significantly decreased for the l-BMD group (0 .57) vs the nl-BMD group (0 .93) .
Table: triggered eMgs

triggered eMg DexA >-1 .0 thoracic
(nl BMD)

DexA <-1 .0 thoracic
(osteopenia)

DexA >-1 .0 lumbar
(nl BMD)

DexA >-1 .0 lumbar
(osteopenia)

Below 4mA 9 1 7 18
4-8mA 171 28 54 68
Above 8mA 933 695 610 901
False positive 1 1 1 14
False negative 1 1 1 2
true positive 8 0 6 4
true negative 1101 723 667 979

E-Poster #5
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Natural History of Spine in Patients with Esophageal Atresia; A Long-Term Population-
Based Follow-Up Study
Saara J. Sistonen, MD; Ilkka Helenius, MD, PhD (Turku University Central Hospital); Jari Peltonen, MD, PhD; 
Risto J. Rintala, MD; Mikko P. Pakarinen, MD, PhD
Introduction: Anomalies of the midline e .g . vertebral column typically associate with esophageal atresia 
(eA) . the risk of scoliosis is further aggravated in these patients due to the repair of eA via thoracotomy 
immediately after birth . however, the natural history of spinal anomalies and scoliosis in these patients is 
unknown .
Methods: A retrospective, long-term, population-based study was conducted . 100 adults (57 males; 
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mean [range] age at follow-up 36 [21-57] years) 
consecutively treated operatively for eA in infancy in 
our hospital were examined for spinal deformities and 
anomalies after mean 36 (21-57) years follow-up . All 
patients underwent clinical examination and cervical 
as well as whole spine PA and lateral radiographs at 
follow-up visit . the results were compared to data 
obtained from normal population-based controls 
(n=855) .
Results: Vertebral anomalies were noted in 45 (45%) 
patients, predominating in the cervical spine in 38 
(38%) . Cervical spine anomalies were mostly fused 
cervical vertebrae with the preference for C6 and 
7 as well as C2 and 3 fusions followed by cervical 
hemivertebrae . scoliosis (over 10 degrees) was 
observed in 56 (56%) patients, over 20 degrees in 
eleven (11%), and over 45 degrees in one (1%) . the 
risk for scoliosis over 10 degrees was 13-fold (95%Ci 
8 .3-21) and for scoliosis over 20 degrees 38-fold (95%Ci 
14-106) compared with the control population . 13 
(13%) patients reported back pain often or very often 
at rest . none of the patients have undergone either 
scoliosis or cervical spine surgery . thoracotomy-
induced rib fusions (or 3 .6, 95%Ci 0 .7-19) and other 
associated anomalies (or 2 .1, 95%Ci 0 .9-2 .9) were the 
strongest predictive factors for scoliosis .
Conclusion: the overall risk of scoliosis is 13-fold 
among patients with repaired esophageal atresia 
in relation to general population . the vertebral 
anomalies associated with eA predominate in the cervical spine and are more common than reported 
previously . Most of these anomalies were not diagnosed primarily or during growth . spine surgery is rarely 
needed .
Significance: Mild scoliosis is common in patients with operated eA . the risk of cervical instability due to 
block vertebrae remains unknown .

E-Poster #6
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Neurological Outcome Associated with Severely Misplaced Pedicle Screws. A Case Report
Jean-Marc Mac-Thiong, MD, PhD (CHU Sainte-Justine); Stefan Parent, MD, PhD; Benoît Poitras, MD; Hubert 
Labelle, MD 
Introduction: the prevalence of neurological complications from misplaced pedicle screws might be 
underreported, especially in case of severely misplaced pedicle screws . this study reports eight cases 
of severely misplaced pedicle screws in patients with adolescent idiopathic scoliosis (Ais) after posterior 
surgery .
Methods: We reviewed eight cases with medially misplaced pedicle screws referred to our institution after 
posterior surgery for Ais . A pedicle screw was considered severely misplaced if the spinal canal intrusion 
was greater than the pedicle screw diameter . the percentage of spinal canal intrusion was measured on 
Ct scan images with respect to the spinal canal width at the level of the misplaced screw .
Results: results are summarized in table 1 . in two patients, misplacement of the pedicle screws was 
recognized during surgery and all implants were removed . they both had motor deficits from which one 

Table 1
Anomaly type number (%)
Failure of segmentation
Vertebral fusion
                              Cervical 34 (34)
                              thoracic 9 (9)
unilateral bar
                              thoracic 2 (2)
                              lumbar 2 (2)
Failure of formation
Wedge vertebrae
                              Cervical 12 (12)
                              thoracic 7 (7)
                              lumbar 3 (3)
Butterfly vertebrae
                              Cervical 5 (5)
                              thoracic 3 (3)
hemivertebrae
                              Cervical 2 (2)
                              thoracic 1 (1)
Rib anomalies
                               Additional or absent 9 (9)
                               Fused ribs 30 (30)
                               Cervical ribs 4 (4)
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recovered completely . 
two patients had 
early postoperative 
postural headache 
from meningeal irritation 
that disappeared after 
removal of the misplaced 
screw . Four patients 
had an uneventful early 
postoperative course . 
one of these patients 
developed a Brown-
sequard syndrome two 
years after surgery and 
underwent complete 
implant removal and dural 
repair at the level of one 
misplaced screw . Another 
patient had onset of left 
t3 and t4 paresthesia 
three years after surgery, 
and complete implant 
removal was performed 
uneventfully . one patient 
with intact neurological 
status had uneventful 
implant removal nine 
years after surgery for a 
superficial infection and 
the last patient refused 
implant removal and 
remains neurologically 
intact three years after 
surgery .
Conclusion: improper 
pedicle screw placement 
can lead to neurological 
complications that 
appear early or late (after 
2 years) . late neurological 
complications were 
associated with screw 
loosening in two cases . 
the neurological status 
can remain normal for 
a certain period of time 
even with a 61% thoracic 
canal intrusion . no major 
complication occurred 
with early or late implant 
removal .
Significance: the authors 
recommend removal of severely misplaced pedicle screws due to the risk of early or late neurological 
complications, especially when there is evidence of screw loosening .

Table 1 – review of 8 cases with severely misplaced pedicle screws after posterior 
surgery for adolescent idiopathic scoliosis

Patient
side and levels of 
misplaced screws 
(% canal intrusion)

early postoperative 
neurological status Follow-up

1 l t6 to t9 ? (n/A)*
Complete paraplegia, t8 
sensory level  (all implants 
removed at surgery)

residual paraparesis (4/5 
strength) in lower extremities 
at 2-year follow-up

2

l t4 (50%)V
l t5 (56%)
l t6 (41%)
l t7 (49%)
l t8 (33%)
r t9 (24%)
r t10 (26%)
r t11 (46%)
r t12 (25%)

Paraparesia (all implants 
removed at surgery)

normal neurological status 
returned on PoD#1

3 l l3 (48%) Postural headache 
starting PoD#6

l l3 screw removal and 
laminectomy PoD#15 . 
Complete implant removal 
after 4 years for pain . normal 
neurological status

4
l t4 (42%)
r t10 (31%)
l l1 (21%)

Postural headache 
starting PoD#7

l t4 screw removal and 
laminectomy replaced by 
t3 hook PoD#15 . normal 
neurological status

5 l t4 (61%) uneventful

l t6 Brown-sequard after 
2 years . Complete implant 
removal, l t4 laminectomy 
and dural repair . residual 
abnormal proprioception lle 
and gait

6

l t3 (53%)
l t4 (42%)
r t5 (57%)
l t11 (34%)

uneventful
l t3 and t4 paresthesia after 
3 years . Complete implant 
removal

7 l t6 (28%) uneventful

Partial distal implant removal 
after 6 years for prominent 
implant and complete 
implant removal after 9 years 
for prominent implant and 
superficial infection . normal 
neurological status

8
l t3 (49%)
l t4 (31%)
r t10 (26%)

uneventful normal neurological status . 
refuses implant removal

* no Ct scan available .
V Measurements were performed after implant removal from extrapolation of screw 
path on Ct scan images .
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E-Poster #7
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Scoliosis Research Society Morbidity and Mortality of Adult Scoliosis
Charles A. Sansur, MD (University of Virginia); Jeffrey D. Coe, MD; Justin Smith, MD, PhD; Christopher I. 
Shaffrey, MD
Introduction: this is a large retrospective review for the treatment of degenerative and idiopathic adult 
scoliosis (As) from the srs Morbidity and Mortality index . this database was reviewed to obtain an updated 
assessment of complication incidence, and to determine if the rate of complications depends on various 
clinical parameters .
Methods: the srs Morbidity and Mortality database was queried to identify cases of As from 2004-2007 . 
Complications were identified and analyzed based on patient age, type of scoliosis, use of osteotomy, 
revision surgery status, and surgical approach . Age was stratified into <= 60 and >60 . surgical approach was 
stratified into: anterior only, posterior only, anterior and posterior, and unspecified .
Results: 4980 cases of As were submitted from 2004-2007 . there were a total of 521 complications (10 .5%) . 
the most common complications were dural tear 142 (2 .9%), superficial wound infection 46 (0 .9%), deep 
wound infection 73 (1 .5%), implant complication 80 (1 .6%), acute neurologic deficits 49 (1 .0%), delayed 
neurologic deficits 41 (0 .5%), epidural hematoma 12 (0 .2%), wound hematoma 22 (0 .4%), pulmonary 
embolus 12 (0 .2%), pulmonary complication 31 (0 .5%), deep venous thrombosis 9 (0 .2%) . there were 17 
deaths making the mortality rate (0 .3%) . Age and scoliosis type did not result influence the complication 
rate (P=0 .32, 0 .20) . Patients who underwent osteotomies, who were having revision surgery, and who were 
undergoing anterior and posterior surgery had significantly higher rates of complication (P=0 .0006, 0 .006, 
0 .03) .
Conclusion: the rate of complications for treatment of As is 10 .5% . Complication rate is significantly higher 
in patients undergoing osteotomies, revision procedures, and combined anterior/posterior approaches . 
Complication rate is not influenced by age or scoliosis type .
Significance: this report of complications for adult scoliosis is based on the laregst known sample of patients 
undergoing surgery using modern surgical techniques . it reviews the factors that significantly influence the 
rate of complications and may be useful for spine surgeons while they contemplate performing surgery on 
adults with scoliosis .

E-Poster #8
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
The Rate of Change in Spinopelvic Parameters Following Spondylolisthesis Surgery
Patrick J. Cahill, MD (Shriners’ Hospital For Children); Jahangir Asghar, MD; Jason R. Smith, PA-C; Sean C. 
Marvil, BS; Mark E. Tantorski, DO; Amer Samdani, MD; David H. Clements, MD; M. Darryl Antonacci, MD; 
Randal R. Betz, MD 
Introduction: Measurements of spinal deformity such as those for compensatory lumbar curves change 
over time following spinal deformity . the time frame magnitude of these changes in scoliosis is predictable 
and has been reported . radiograpic parameters of the spinopelvic relationship are abnormal in children 
with spondylolisthesis . there are no data, however, quantifying the long-term changes and the timing over 
which these changes following surgical treatment . We present our results detailing the changes in these 
parameters over the first two post-operative years .
Methods: A retrospective review of the medical records and radiographs was conducted of twenty-seven 
consecutive patients from a single institution with spondylolisthesis treated with fusion and instrumentation . 
All patients had a minimum of 2 years follow-up . Pelvic incidence (Pi), pelvic tilt (Pt), sacral slope (ss) and 
lumbar sagittal alignment (lsA) were measured at various time points until to 2 years post-op . statistical 
analysis was performed using a mixed-model analysis of covariance (AnCoVA) for repeated measures .
Results: the average age was 14 .7 years . there were 19 females and 8 males . Age and sex had no effect 
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on the change in spinopelvic parameters . there was no significant alteration in Pi over time (p=0 .702) . Pt 
significantly decreased during the first 3 months after surgery (p=0 .020) but did not change there after 
(p=0 .392) . there was not a significant change postoperatively in ss but a trend towards an increase in ss 
(p=0 .093) was noted . lsA l1-s1 increased in the first three months post-op (p=0 .046) but then remained 
unchanged (p=0 .092) .
Conclusion: the abnormal relationship of the spine to the pelvis in children with spondylolsithesis changes 
with time following spondylolsithesis surgery . All of the statistically significant changes brought the 
measurements closer to the values reported in unaffected children . the Pt and lsA change within the first 
three months while the ss has a steady gradual change . Pi, a measurement of fixed pelvic morphology, 
predictably did not change .
Significance: the abnormal spinopelvic relationship in spondylolisthesis in children continues to change over 
time following surgery, particularly in the first three months .

E-Poster #9
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Factors Predicitve of Perioperative Morbidity and Mortality After Spinal Deformity 
Surgery in Patients 75 Years and Older
Frank L. Acosta, MD (Northwestern Memorial Hospital); Brian A. O’Shaughnessy, MD; Heiko Koller, MD; Chris 
J. Neal, MD; Oliver Meier, MD; Christopher P. Ames, MD; Tyler Koski, MD; Stephen L. Ondra, MD 
Introduction: As the population continues to age, relatively older geriatric patients will present more 
frequently with complex spinal deformities that may require surgical intervention . no study has analyzed 
factors predictive of complications after major spinal deformity surgery in the very elderly (75 and older) .
Methods: review of the medical and surgical records of 21 patients age 75 and older who underwent 
thoracic or lumbar fixation across 5 or more levels for spinal deformity . Age, comorbidities, operative 
data, major and minor complications, and deaths were recorded . Factors predictive of perioperative 
complications were identified by logistic regression analysis . Postoperative oDi and srs-22 scores were 
collected in 10 patients .
Results: Mean patient age was 77 years (14F:7M) . Mean follow-up was 41 .2 months (range 24-81 months) . 
Fifteen patients (71%) had at least one comorbidity . Average of 10 .5 levels were fused . thirteen patients 
(62%) had at least one complication, and 8 (38%) had at least one major complication . there were no 
deaths . increasing age was predictive of any postoperative complication (P=0 .03) . Major complications; 
however, were not predicted by age or comorbidities as a whole . in a subset analysis of comorbidities, only 
hypertension was predictive of a major complication (P=0 .02, or 10, 95% Ci 1 .3-78) . Complications were not 
associated with adverse outcomes by oDi or srs-22 scores .
Conclusion: Patients age 75 and older undergoing major spinal deformity surgery have an overall 
complication rate of 62%, with older age increasing the likelihood of a complication . Patients in this age 
group with a history of hypertension are 10 times more likely to incur a major perioperative complication . 
Mortality risk for these patients; however, is not increased and complications are not associated with 
adverse outcomes .
Significance: Complication rates after spinal deformity surgery in patients 75 and older are significant . 
increasing age is predictive of any postoperative complication . hypertension specifically is associated with 
a 10-fold increase in the rates of major perioperative complications in this cohort . Mortality; however, is not 
increased in this age group .
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E-Poster #10
The Impact of Reciprocal Regional Alignment Changes Distant from the Site of Spinal 
Osteotomies Affects Post-Operative Spinal Balance
Virginie Lafage, PhD (NYU Hospital for Joint Diseases); Frank J. Schwab, MD; Oheneba Boachie-Adjei, 
MD; Jean-Pierre C. Farcy, MD; Alexis P. Shelokov, MD; Richard Hostin, MD; Robert A. Hart, MD; Behrooz A. 
Akbarnia, MD; Michael F. O’Brien, MD; Douglas C. Burton, MD; Christopher I. Shaffrey, MD; International 
Spine Study Group
Introduction: treatment of complex spinal deformity in adult patients requires an understanding of the 
effect of regional changes on global balance . While the regional impact of an osteotomy can be planned, 
the impact on distant segments of the spine remains poorly understood . the objective of this study is to 
analyze reciprocal regional corrective changes in the unfused segments of the spine away from the site of 
osteotomies as it relates to the final radiographic outcome .
Methods: this is a consecutive, multicenter retrospect review of 134 consecutive adult patients (24M, 110F, 
mean age= 54 +/- 12 yo) . 29 subjects underwent thoracic resection procedures (“thoracic group”), and 105 
underwent lumbar resection procedures (“lumbar group”) . resection levels ranges from t2 to l4 (table) . 
radiographic analysis included pre and postoperative assessment of thoracic Kyphosis, lumbar lordosis, 
sVA, Pelvic tilt, Pelvic incidence . Paired independent t-test analysis (sPss) was computed to evaluate the 
changes in radiographic parameters
Results: in “thoracic group”, preop thoracic Kyphosis of 58º was corrected to 38º (p<0 .001) and localized 
correction measured to 11º . For the unfused lumbar segment (12 patients), spontaneous lordosis changed 
from 70º to 62º (p<0 .05) . Preop sVA improved from 2 .4cm to -1cm (p=0 .006) and pelvic tilt improved from 
19deg pre-op to 13deg (p<0 .001) in “lumbar group”, the average correction at the osteotomy was 23º . 
lumbar lordosis increased from 20º to 49º (p<0 .001) . For the unfused thoracic segment (34 patients), 
Kyphosis increased from 22º to 35 post op (p=0 .002) . Pre op sVA improved from 14cm to 4cm post-op 
(p<0 .001) and pelvic tilt improved from 33º to 25º (p<0 .001) .
Conclusion: in an attempt to correct spinal imbalance several parameters play important roles in pre-
operative planning . if reciprocal changes related to regional deformity correction can be anticipated, then 
better post-operative alignment can be achieved . Furthermore, limiting resection to the site of maximum 
deformity may addresses the regional malalignment and result in reciprocal and spontaneous changes in 
unfused segments leading to improved restoration of overall spinal balance . this may eliminate the need to 
perform longer fusions of the spine .

resection level t2 t3 t4 t5 t6 t7 t8 t9 t11 t12 l1 l2 l3 l4
# 1 1 1 2 2 4 6 5 3 4 7 20 50 28

resection distribution by vertebral level

E-Poster #11
**louis A . golDstein AWArD noMinee For Best CliniCAl Poster
Validation of Surgeon Perception of Navigated Pedicle Screw Position: A Cadaveric Study
Edward Rainier Santos, MD (University of Minnesota); Jonathan N. Sembrano, MD; Charles Gerald T. Ledonio, 
MD; Carlos Castro, MD; Walter H. Truong, MD; David W. Polly, MD
Introduction: A surgeon’s ability to detect pedicle wall violations intraoperatively is crucial for optimal 
screw placement . Postoperative Ct scans are traditionally used to assess screw position . however, a 
second procedure is needed in the presence of symptomatic screw malposition . the use of intraoperative 
navigation facilitates optimal screw placement, and in the event of a perceived screw malposition, 
revision of the screw can be done in the same sitting . there have been no studies looking at the validity 
of a surgeon’s perception of pedicle screw position after three-dimensional(o-arm)image guided screw 
placement .
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Methods: Four hundred nineteen screws were inserted using three-dimensional image (o-arm) guidance 
transpedicularly from C2 to s1 in 9 fresh frozen cadavers . the screw positions were randomized into three 
groups: “in” (fully contained within the pedicle), “out-lateral” or “out-medial” . screw tracts were created 
using navigation, and then probed . After screw insertion, the surgeon stated whether he perceived the 
screw to be in, out laterally, or out medially . After all the pedicle screws had been inserted and o-arm 
imaging done, a second surgical team dissected the spine and determined pedicle screw position at each 
level . the surgeon’s perception of screw position was compared with the findings on visual inspection . 
specificity, sensitivity, positive predictive value (PPV) and negative predictive value (nPV) were calculated .
Results: the overall specificity, sensitivity, PPV and nPV of surgeon perception of pedicle screw position was 
87%, 80%, 78% and 88% respectively (table1) . Medial wall violations were better detected than lateral wall 
violations . Accuracy and precision of pedicle screw insertion in the cervical spine was significantly less than 
in the thoracic and lumbosacral spine .
Conclusion: surgeon perception is both accurate and precise in the thoracic and lumbar spine, but has 
unacceptable accuracy and precison in the cervical spine .
Significance: this study showed that surgeon perception of pedicle screw position is accurate and precise 
in the thoracic and lumbosacral spine . in the cervical spine, surgeon perception is not reliable, and 
alternative methods of fixation such as lateral mass screws should be considered .
Table 1 . results of validation calculations between surgeon perception and visual inspection

 CerViCAl thorACiC luMBosACrAl oVerAll in vs lAt in vs MeD
sensitiVitY (%) 61 90 95 87 90 97
sPeCiFiCitY (%) 78 80 80 80 77 82
PPV (%) 52 81 85 78 86 90
nPV (%) 84 89 93 88 84 94

E-Poster #12
Degenerative Lumbar Scoliosis Managed with Posterior Decompression and Instrumented 
Fusion: Long-Term Results and Conclusions
Christopher Furey, MD (Case Western Reserve University); Sanford Emery, MD; Henry Bohlman, MD
Introduction: our objective was to evaluate a series of patients with degenerative lumbar scoliosis who 
underwent posterior decompression and instrumented fusion, with special attention to the need for 
additional surgery and its effect upon ultimate clinical outcome .
Methods: 56 patients underwent surgery over an 8 year period with an average follow-up of 7 .2 years . the 
proximal extent of the fusion was chosen as the lowest neutral vertebra (l1/l2 in 37 patients; t10/t11 in 19 
patients) . the distal extent of the fusion was l5 in 45 patients and was only extended to s1 if there was l5-s1 
spondylolisthesis (4 patients), a prior l5 laminectomy (4 patients), or a need to perform an l5 laminectomy 
(3 patients) .
Results: relief of leg pain was excellent in 49 patients, good in 5 . relief of back pain was excellent in 42 
patients, good in 10, and fair or poor in 4 patients . 50 patients were fully satisfied with the surgery, 3 partially 
satisfied, and 3 dissatisfied . the VAs improved from a pre-op average of 7 .2 to a post-op average of 2 .9 
(p=0 .03) . 10 patients (18%) required additional surgery . Proximal junctional kyphosis (PJK) occurred in 4 
patients, each originally fused to l1 or l2 . risk factors for PJK were a body mass index >1 .5 and osteoporosis . 2 
of 45 patients originally fused to l5 developed distal degeneration requiring extension of the fusion to s1 . 5 of 
11 patients originally fused to s1 required additional surgery: 2 with a pseudarthrosis and 3 with an intact fusion 
but with painful, loose instrumentation . in those who had additional surgery, the average VAs improvement 
was 4 .0, compared to 5 .1 in those with no additional surgery (p=0 .04) . in those who had additional surgery, 
the post-op oswestry was 14 .2, compared to 12 .8 in those with no additional surgery (p=0 .03) .
Conclusion: surgical management of degenerative lumbar scoliosis effectively relieved pain and most 
patients were satisfied with their outcome . however, by 7 years, 18% had additional surgery and their 
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clinical outcomes were significantly worse .
Significance: When extension of a fusion to the sacrum is necessary in patients with degenerative lumbar 
scoliosis, pedicle screw instrumentation alone has a high failure rate . in this scenario, a concurrent interbody 
fusion should be included .

E-Poster #13
Does Appearance Influence Outcome in Adult Scoliosis?
Steven D. Glassman, MD (Kenton D. Leatherman Spine Center); Leah Y. Carreon, MD, MSc; Justin Smith, MD, 
PhD; Frank J. Schwab, MD; Prof. Se-Il Suk, MD, PhD; William C. Horton, MD; Keith H. Bridwell, MD 
Introduction: Appearance is recognized as a pivotal issue in the management of adolescent idiopathic 
scoliosis, whereas pain and disability are considered the primary drivers for adult deformity surgery . 
however, a recent study showed that appearance was an important consideration in surgical decision 
making for adult scoliosis as well . the purpose of this study is to determine whether appearance, or change 
in appearance, significantly affect hrQol after adult scoliosis surgery .
Methods: Prospectively collected data from 188 adult scoliosis patients (88% females, mean age = 49 .7 
years) enrolled in a prospective multi-center database for adult spinal deformity were reviewed . srs-22, 
sF-12, and oDi were assessed on the basis of net mean change from baseline to two years post-treatment . 
At baseline, associations between the srs-22 Appearance score and responses to the Appearance 
questions (Questions 4, 6, 10, 14 and 19) was evaluated . Associations between baseline srs-22 Appearance 
scores, sF-12 PCs, oDi and radiographic parameters were also analyzed . At two years, associations 
between change in srs-22 Appearance score and change in hrQol, two-year srs satisfaction score and 
radiographic parameters were evaluated .
Results: At baseline, all srs-22 Appearance questions except “appearance in clothes” correlated well with 
the overall domain score . there was a small degree of correlation between srs Appearance and sF-12 
PCs (0 .344), oDi (-0 .346), sagittal balance (-0 .232) and curve magnitude (-0 .215) . there was no correlation 
between coronal balance and curve type . At two years post-op, there was a low correlation between 
change in srs-22 Appearance and change in sF-12 PCs (0 .265) and change in oDi (0 .269) . Change in 
curve magnitude correlated with change in srs-22 Appearance (0 .242), but the correlation was small .
Conclusion: While prior studies of adult scoliosis patients have indicated that appearance is an important 
factor in their decision to undergo scoliosis surgery, change in appearance appears to make a relatively 
minor contribution to their post-surgical hrQol outcomes . Concern regarding appearance should be 
regarded with caution as a primary indication for surgery in adult scoliosis patients .

E-Poster #14
Major Complications Following Adult Spinal Deformity Surgery: Is There a High Risk 
Patient Profile?
Nicola Hawkinson, NP (NYU Hospital for Joint Diseases); Frank J. Schwab, MD; Beverly J. Kelly, MD; Jean-
Pierre C. Farcy, MD; Gregory M. Mundis, MD; Matthew E. Cunningham, MD, PhD; Behrooz A. Akbarnia, MD; 
Richard Hostin, MD; Robert A. Hart, MD; Oheneba Boachie-Adjei, MD; Douglas C. Burton, MD; Eric Klineberg, 
MD; Christopher I. Shaffrey, MD; R. Shay Bess, MD; International Spine Study Group
Introduction: Perioperative complication rates for adult spinal deformity (AsD) have been reported as high 
as 80% . reported risk factors include age, co-morbidities, and blood loss . While risk scores exist in other 
surgical disciplines, a system is lacking for AsD . the goal of the study is to identify major peri-operative 
complications and determine if patient profiles can be defined in the setting of AsD surgery
Methods: retrospective, consecutive, multi-center (n=8) review of major peri-operative (<6wks post-op) 
complications in AsD patients (documented coronal or sagittal deformity) . Major complications were 
identified and categorized as: pulmonary, neurological, cardiovascular, gastrointestinal, and infectious . 
Clinical chart reviews were conducted to obtain; AsA grade, co-morbidities, preoperative lab values, and 
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intra/post-operative parameters . 
incidence of complications and 
patient profiles were described .
Results: 72 patients (18M, 54F) 
were identified in a review of 953 
consecutive AsD patients . Mean 
age was 54yo (18-79) with a total 
incidence of 99 major and 133 minor 
complications . Mean operative 
time was 491mn, mean eBl was 
2440ml and mean transfusion was 
3100ml rBC’s . 54% were revision 
cases (mean 1 .9 previous surgeries) 
and 50% were staged procedures . 
44% of patients were AsA grade 
iii (mean AsA 2 .33) . there was a 
mean co-morbidity rate of 2 .5 per 
patient . Most common comorbidities 
were hypertension, depression/
anxiety, coronary artery disease and 
hypothyroidism . the mean length of iCu stay was 3 .4 days . Most common major complications included 
excessive (>4l) intraoperative bleeding (n=11), return to the or for deep wound infections (n=11) and 
pulmonary embolus (n=10)
Conclusion: the inherent risk in AsD surgery may not be avoidable . An improved understanding of risk 
profiles in patients and procedure-related parameters is critical . such information can assist in pre-operative 
risk-benefit decisions and pre-emptive approaches to reduce risk . this study reveals that patients affected 
by major complications in AsD surgery may not be &#8216;typical’ high risk patients . this study will form 
the basis for a prospective multi-center study and aid in the development of a risk scoring system for AsD 
(rsss=rs3)

E-Poster #15
** John h . Moe AWArD noMinee For Best BAsiC sCienCe Poster
Quantitative Histology of the Neurocentral Synchondrosis in a Growing Animal Scoliosis 
Model
Hong Zhang, MD (Texas Scottish Rite Hospital for Children); Daniel J. Sucato, MD, MS
Introduction: the neurocentral synchondrosis (nCs) plays a role in the growth of the immature spine . this 
study was to histologically evaluate the growth inhibition of the nCs by pedicle screw fixation and to 
correlate curve magnitude with the fusion rate of the synchondrosis in a growing animal scoliosis model .
Methods: 2-months old pigs were assigned to 3 groups: control (n=2) without pedicle screw fixation; single-
screw (n=3): right single pedicle screw crossing the nCs from t7 to t14; double-screw (n=3): as in previous 
group only 2 screws in each pedicle . the animals were euthanized at 6 months, quantitative histology of 
the nCs were performed measuring nCs fusion rate, hypertrophic zone (hZ), proliferative zone (PZ), and 
chondrocyte height (Ch) .
Results: A scoliosis curve was seen in neither of the 2 animals in the control, 1 of 3 in the single-screw, and 3 
of 3 in the double-screw group (30, 42, and 42 degree) . the scoliosis convexity was always ipsilateral to the 
screws which fused the nCs while allowing continued growth of the concave nCs . the nCs fusion rate in 
the double-screw (92%) was greater than the single-screw (49%) which was greater than the control (0%) 
(P<0 .05) . the hZ (146 .3 um) and PZ (54 .3 um) of the synchondrosis in the screw side were smaller than the 
control nCs (hZ = 205 .2 um; PZ = 104 .8 um) (P<0 .0001) . the Ch of the double-screw nCs (9 .1 um) was smaller 
than the single-screw (11 .8 um) which was smaller than the control group (19 .9 um) (P<0 .05) .

Cardiac Arrest Cord Deficit 
Death nerve root injury
Coagulopathy Vessel organ injury
excessive Bleeding if >4liters Malignant hyperthermia
Bowel/Bladder deficit Death
Deep Vein thrombosis Cauda equina Deficit
infection deep-return to or Motor Deficit/ Paralysis
Myocardial infarction neuropathy
optic Deficit/Blindness Pneumonia
Pulmonary embolism Acute respiratory failure
sepsis1 stroke
Acute respiratory distress syndrome Cholecystitis
Pancreatitis unplanned return to or
Prolonged iCu stay*greater thank 72 hr

1 For one or more days after the major operating room procedure code
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Conclusion: A pedicle screw crossing the nCs creates fusion around the screw-site with decreased height 
of the hypertrophic and proliferative zones and a decrease in chondrocyte height resulting in scoliosis 
with the convexity on the side of screw fixation . unilateral double pedicle screws provide a greater 
epiphysiodesis effect on the nCs and correlated with a greater degree of deformity .
Significance: this study demonstrates a pedicle screw crossing the nCs induces asymmetric closure of the 
nCs to produce structural scoliosis due to the continued growth of the opposite nCs . this no-fusion strategy 
may have some role in the treatment of growing patients with spinal deformity .

E-Poster #16
Reduction of Mean Arterial Pressure During Surgical Exposure Safely Reduces Operative 
Blood Loss and Transfusion Requirements
Kushagra Verma, MS (NYU Hospital for Joint Diseases); David Vecchione, BA; Laura E. Dean, BS; Joshua D. 
Auerbach, MD; Baron S. Lonner, MD 
Introduction: reduction of mean arterial pressure (MAP) during surgery to control operative blood loss 
has been debated in terms of efficacy and potential for neurologic complications . the purpose of this 
study was to analyze the management of MAP for its impact on blood loss, transfusion requirements, and 
complication rates .
Methods: We reviewed medical records from 340 adolescent idiopathic scoliosis (Ais) patients treated 
with spinal fusion by a single surgeon from 2000-2007 . Variables assessed included: age, gender, body 
mass index (BMi), associated comorbidities, pre-operative hematocrit, radiographic measurements, 
perioperative data, and complications . MAP was estimated from the anesthesia flow sheet during both 
surgical exposure (se-MAP) and the entire surgery (Avg-MAP) . surgical exposure was defined as the time 
from incision to the point of instrumentation . Patients were also stratified into groups by se-MAP (group 1: 
<66; group 2: 66-75; group 3: >76) and analyzed with a t-test for relative blood losses . Blood loss was also 
analyzed with a multivariate regression analyses (statistical significance p<0 .05) .
Results: Mean blood loss was 920±777 ml for posterior spinal fusion (PsF, n=183), 319±168 ml anterior spinal 
fusion (AsF, n=127), and 1190±755 for combined procedures (n=30) . regression analysis identified the MAP 
during surgical exposure to be a predictor of blood loss (p <0 .05) . this was true for patients undergoing AsF 
or PsF . there were no neurologic complications .
Conclusion: Proper management of blood pressure during surgical exposure safely reduces operative 
blood loss and transfusion requirements in the Ais patient . MAP below 65 during surgical exposure is well 
tolerated and did not lead to any neurologic complications .
Significance: reduction 
of MAP during surgical 
exposure reduces blood 
loss and transfusion 
requirements . Allogenic 
transfusions can lead to 
adverse outcomes and is 
a common concern for 
families considering spinal 
fusion surgery .

E-Poster #17
Male vs. Female Adult Deformity Surgery: Is There a Difference in Complications and 
Outcomes?
Geoffrey A. Cronen, MD (Florida Medical Clinic); Lukas P. Zebala, MD; Lawrence G. Lenke, MD; Daniel S. 
Mulconrey, MD; Peter S. Rose, MD; Joshua D. Auerbach, MD; Brenda Sides, MA; Keith H. Bridwell, MD 

se-MAP
group AsF Blood loss (ml) PsF Blood loss (ml) 

transfused units 
All Patients

1 276 +/- 130 739 +/- 767 0 .5 +/- 0 .72
2 347 +/- 178* 1022 +/- 731* 0 .42 +/- 0 .65
3 431 +/- 267* 1033 +/- 848 0 .71 +/- 0 .98*

*p<0 .05
(grp 1 vs 2; grp 1 vs 3)

*p<0 .05 
(grp 1 vs 2)

*p<0 .05 
(grp 2 vs 3)
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Introduction: research has shown that gender affects surgical outcomes in adolescent idiopathic scoliosis . 
the study purpose was to assess genders role on outcomes in adult spinal deformity .
Methods: Consecutive case series of 62 adult deformity patients with minimum 5 level fusion at a minimum 
2-year follow-up (F/u) . 32 males were matched (age, curve type, surgical approach, instrumentation) to 30 
females (2 males without matches) . radiographic and functional outcomes were compared at preop and 
F/u . Complications were listed as recommended by glassman et al (spine 2007) .
Results: Male and female patients had similar average age (29 .4 vs 32 .2 years, p=0 .07) . Males had larger 
preop main curve Cobb (65 .3 vs 55 .5º, p=0 .03), t2-t5 Cobb (11 .6 vs 4 .8º, p=0 .01) and C7 plumb (0 vs - ;17 .9 
mm, p=0 .02) than females . Males had more postop t2-t5 kyphosis (13 .2º vs 8 .1º, p=0 .01) and C7 plumb 
kyphosis at F/u, but other radiographic measures were similar . Males had longer surgical times (468 vs 411 
min, p=0 .04) and greater intraoperative blood loss (1198 vs 928 ml, p=0 .03) . Males had greater preop oDi 
(45 .6 vs 21 .6, p=0 .01) than females . Males had significant oDi improvement at F/u (26 .1, p=0 .04) but not 
females (16 .6, p=0 .38) . Male preop srs total score (62 .8) was similar to female (63 .0, p=0 .97) and both males 
(74 .1, p=0 .04) and females (76 .7, p=0 .01) had improvement at F/u . 10 males (17 complications, 13 major) 
and 3 females (3 complications, 1 major) had postoperative complications (p=0 .09) . 4 males and 0 females 
(p=0 .13) had revision surgery during F/u .
Conclusion: Male adult deformity patients had greater initial curve magnitude than females, but achieved 
similar deformity correction . Males had longer surgical times and greater blood loss than females . A trend 
for greater perioperative complication and revision surgery occurred in males . srs total score improved 
significantly in both groups, but surprisingly oDi improved only in males at F/u .

radiographic 
Parameter time Male Female p-value

Age (years) 29 .4±12 .1 32 .2±12 .8 0 .07
operative time 
(min) 468±133 411±113 0 .04

eBl (ml) 1198±586 928±415 0 .03
Complications 10 3 0 .09
revision 4 0 0 .13
Major Curve (º) Preop 65 .3±15 .4 55 .5±11 .4 0 .03

Postop 31 .6±17 .0 33 .5±13 .2 0 .84
2y/final 32 .2±18 .5 35 .2±14 .7 0 .64

trunk shift (mm) Preop -2 .1±17 .9 3 .2±14 .6 0 .57
Postop -7 .3±15 .8 -1 .0±17 .5 0 .15
2y/final -8 .3±12 .9 -2 .5±6 .6 0 .21

Clavicle Angle (º) Preop -1 .8±4 .1 -0 .4±2 .9 0 .34
Postop 0±4 .9 0 .7±2 .4 0 .75
2y/final -0 .9±2 .9 0 .6±3 .3 0 .22

Coronal Balance 
(mm) Preop -11 .5±15 .0 -1 .3±15 .8 0 .07

Postop -7 .9±24 .2 -5 .4±10 .9 0 .74
2y/final -8 .9±20 .7 -0 .6±14 .1 0 .22

t2-t12 (º) Preop 58 .2±21 .8 52 .8±25 .5 0 .19
Postop 47 .1±12 .5 46 .7±18 .2 0 .83
2y/final 50 .6±16 .2 49 .2±15 .4 0 .68

t5-t12 (º) Preop 47 .2±24 .1 47 .7±28 .2 0 .98
Postop 36 .2±12 .8 39 .9±1 .2 0 .42
2y/final 38 .3±14 .9 36 .7±15 .4 0 .44

t2-t5 (º) Preop 11 .6±10 .7 4 .8±5 .4 0 .01
Postop 13 .2±7 .1 8 .1±5 .9 0 .01
2y/final 14 .9±11 .1 10 .8±8 .4 0 .13

radiographic 
Parameter time Male Female p-value

t10-l2 (º) Preop 15 .7±23 .4 1 .6±21 .7 0 .08
Postop 4 .8±16 .9 6 .6±10 .8 0 .81
2y/final 7 .6±13 .7 5 .4±13 .1 0 .89

t12-s1 (º) Preop -63 .0±19 .5 -67 .8±20 .0 0 .21
Postop -55 .3±17 .7 -47 .8±36 .1 0 .3
2y/final -52 .6±37 .0 -54 .7±37 .1 0 .81

C7 Plumb (mm) Preop 0±30 .6 -17 .9±30 .3 0 .02
Postop 7 .7±31 .6 -10 .4±21 .1 0 .03
2y/final -8 .8±28 .4 -23 .1±30 .3 0 .02

srs total Preop 62 .8±16 .9 63 .0±10 .3 0 .97
2yr/final 74 .1±14 .8 76 .7±13 .7 0 .6

srs Domain Preop
     Activity 3 .4±1 .1 3 .8±0 .6 0 .25
     self-image 3 .1±0 .8 2 .9±0 .7 0 .43
     Mental health 3 .4±0 .5 3 .7±1 .0 0 .3
     Pain 3 .0±1 .0 3 .3±1 .0 0 .43
     subscore 3 .3±0 .8 3 .4±0 .7 0 .62
     satisfaction 2 .9±1 .1 3 .4±0 .8 0 .31
srs Domain 2yr/final
     Activity 3 .9±0 .9 3 .8±0 .7 0 .67
     self-image 3 .8±1 .0 3 .8±0 .7 0 .88
     Mental health 3 .7±0 .8 4 .0±0 .8 0 .21
     Pain 3 .8±1 .0 4 .0±0 .9 0 .64
     subscore 3 .8±0 .9 4 .0±0 .6 0 .33
     satisfaction 4 .0±1 .2 4 .2±0 .9 0 .46
oDi Preop 45 .6±23 .6 21 .6±17 .3 0 .01

2yr/final 26 .1±23 .5 16 .6±14 .5 0 .16
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Significance: Adult deformity males achieve similar radiographic outcomes after surgery as females but with 
greater operative time and blood loss . Adult males may have more complications and need for revision 
surgery than females . At F/u, both groups had improved srs total scores, but surprisingly oDi improved 
significantly only in males .

E-Poster #18
Pediatric Iliac Column Morphology Changes During Growth
Arun K. Reddy, MD (Children’s Mercy Hospital) ; Richard M. Schwend, MD; Douglas C. Rivard, MD
Introduction: the iliac columns have been increasingly utilized for pelvic implant anchorage in pediatric 
spinal deformity, particularly early onset scoliosis . the purpose of this study was to establish age specific iliac 
column measurements for growing children .
Methods: Pelvic Ct scans of 40 normal children (five in each age group 1, 3, 5, 7, 9, 11, 13 and 15 years) 
were reconstructed into multi-planar and 3D formats using Vitrea®software . the 80 iliac columns were 
noted to be relatively straight columns extending from the Psis to the Aiis . A virtual screw trajectory was 
made along the iliac columns, and measurements were obtained, including the length of this screw 
trajectory and maximum diameter of a screw that could safely be placed .
Results: one year old children had a mean iliac column length of 54 .9 (sD 3 .7) mm which could accept 
a screw diameter of 4 .6 (sD 0 .4) mm . By age 15 years the column length was 135 sD 5 .9 mm with a screw 
diameter of 12 .4 (sD 1 .6) mm . significant linear increases with age were noted for column length, maximum 
screw diameter, volume, distance of center of screw above the sciatic notch and distance of center of 
screw above the acetabulum (p<0 .0001) . the strongest 
correlation was for iliac column length to patient height 
(r2 = 0 .94) and to patient age (r2 = 0 .89) (graph) . the 
transverse plane column angle from the midline was 
constant with increasing patient age (mean 19 .8 (sD 3 .5) 
degrees), whereas the sagittal column angle from vertical 
increased from 30 .7 (sD 4 .2) degrees at age one year to 
39 .1 (sD 4 .6) degrees at age 15 years .
Conclusion: there are predictable linear increases in iliac 
column length and diameter and relatively constant 
transverse plane orientation between ages 1 and 15 years .
Significance: this normative data suggests that predictable 
age specific implant size and orientation is possible when 
extending spinal instrumentation into the pediatric pelvis .

E-Poster #19
Pulmonary Cement Embolism after Multilevel Percutaneous Vertebroplasty
Cagatay Ozturk, MD (Istanbul Spine Center, Florence Nightingale Hospital); Ahmet Alanay, MD; Selhan 
Karadereliler, MD; Mursel Debre, MD; Neslihan Aksu, MD; Azmi Hamzaoglu, MD 
Introduction: the reported incidence of pulmonary cement embolism in vertebroplasty is 4 .6% . the aim of 
this study was to determine the frequency of pulmonary cement embolism after multilevel (more than 3 
levels) PV in our institution .
Methods: Between 2002-2007, 598 percutaneous vertebroplasties were performed in 148 patients (106 
women and 42 men) in our institution . except 16 patients in whom multilevel vertebroplasty was performed 
in two stage (2 or 3 day interval), all procedures were performed in single stage . if the patient have an 
excessive osteoporosis (t score <3 .0), prophylactic vertebroplasty should be done in order to prevent further 
neighboring vertebral fractures . Postprocedural chest radiographs were obtained for all patients and 
assessed for the presence of pulmonary cement emboli .
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Results: the minimum follow-up period was 2 years . the mean age of the patients was 77 years . 52% of 
the procedures were done in thoracic region and the rest in lumbar region . Pulmonary cement embolism 
was detected on chest radiographs and confirmed with chest computed tomography (Ct) in 11 patients 
treated with multilevel percutaneous vertebroplasty for osteoporotic fracture . single stage procedure 
was performed in all 11 patients . Five of these 11 patients developed mild dyspnea and chest discomfort 
1-5 hours (mean 2 .5 hours) after the procedure . the remaining 6 patients with pulmonary cement emboli 
detected by chest radiographs were asymptomatic . the frequency of pulmonary cement embolism was 
7 .4% .
Conclusion: the incidence of pulmonary embolism caused by cement in multilevel VP (7 .4%) is higher than 
general occurence rate reported in literature (4 .6%) . to avoid this complication, the cement should be 
injected with caution and under fluoroscopic control during the pasty polymerization phase . there were 
no pulmonary embolism in patients in whom multiple level VP were done in two different session . so, in our 
opinion, vertebroplasty more than 3 levels should be done in two different sessions .

E-Poster #20
Which is a Better ALIF Graft at the Base of a Long Fusion to the Sacrum in Patients 
Over Age 60: Titanium Mesh Cage vs. Patellar Allograft?
Brian A. O’Shaughnessy, MD ( Northwestern University); Frank L. Acosta, MD; Patrick A. Sugrue, MD; Jamal 
McClendon, MD; Tyler Koski, MD; Stephen L. Ondra, MD 
Introduction: AliF is commonly performed at caudal segments of long posterior fusions to the sacrum . 
in patients over age 60, we hypothesized that PAs would result in equally high fusion rates as tMCs and 
perhaps less settling .
Methods: Patients over 60 who had a long (>6 levels) posterior fusion to the sacrum between 2002-2005 
were studied . A matched cohort analysis was performed comparing AliFs with tMCs to PAs . AliFs were 
performed through a mini-open approach . in addition to either a tMC or PA, 4-mg of rhBMP-2 was used at 
each level . Minimum f/u for all patients was 2 years .
Results: 35 patients (9M/26F), mean age of 69 .7±5 .5 years, had a total of 72 AliFs performed (41 tMC/28 
PA) . Mean f/u 4 .7±0 .9 years . the tMC cohort had 18 patients and 37 AliFs (2 .1±0 .8 levels/pt) . the PA 
cohort had 17 patients and 35 AliFs (2 .1±1 .2 levels/pt) . Mean number of posterior fusion levels were similar 
(tMC=11 .6±5 .2 vs PA=9 .5±4 .2) . Final improvement in lumbar lordosis (tMC=8 .41º vs PA=10 .6º) and sagittal 
vertical axis (sVA) (tMC=25 .2 mm vs PA=31 .9 mm) were also similar . there was no statistical difference in loss 
of lumbar lordosis prior to solid fusion (tMC=4 .75º vs PA=2 .26º, P=0 .452) . A greater number of AliFs in the PA 
group were “definitely fused” (tMC=54 .1% vs PA=91 .4%, P=0 .005); a similar number were “definitely fused” or 
“probably fused” (tMC=94 .6% vs PA=100 .0%) according to Bridwell’s fusion assessment . there was no case 
of PA graft resorption . there was a greater prevalence of graft settling in the tMC population (tMC=51 .4% 
vs PA=17 .1%, P=0 .003) . the amount of graft settling was also greater in the tMC group (tMC=5 .35±1 .8 mm vs 
PA=2 .51±1 .2 mm, P=0 .012) .
Conclusion: Both tMCs and PAs are viable AliF grafts at the caudal segments of a long fusion to the sacrum 
in patients over age 60 . PAs, however, are more easily judged to be fused and result in significantly less graft 
subsidence than tMCs .
Significance: An AliF graft with a modulus of elasticity closer to that of native bone, such as a PA, may be a 
better option in the aging spine than tMCs . Additionally, the ease of fusion assessment and revision makes 
PA an attractive structural graft option for AliF .
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E-Poster #21
A New Low Profile Sacro-Pelvic Fixation Using S2 Alar Iliac (S2AI) Screws in Adult 
Deformity Fusion to the Sacrum: A Prospective Study with Minimum Two-Year Follow-Up
Khaled M. Kebaish, MD (Johns Hopkins Hospital); Albert Pull ter Gunne, MD; Ahmed S. Mohamed, MD; Ryan 
Zimmerman; Phebe S. Ko, BS; Richard L. Skolasky, ScD; Joseph R. O’Brien, MD, MPH; Paul D. Sponseller, MD; 
Introduction: Adult deformity patients undergoing long fusion to the sacrum often require fixation into the 
ilium . there are many techniques currently available, some are technically difficult & require complex 
connectors that may affect the construct stability
Methods: We prospectively reviewed 52 consecutive adults undergoing long fusion to the sacrum using 
(s2Ai) screws . the technique uses a starting point in the s2 Ala, directed toward the anterior inferior iliac 
spine, allowing an in-line anchor without additional dissection . Functional outcome, radiographic data and 
complications were collected . 46 patients completed 2 yrs follow-up, mean 2 .5 yrs .
Results: the mean age was 59 .8 yrs (±13 .0, 23 .8-80 .8) . 76 .9 % female, 45 patients had multiple co-
morbidities . Mean radiographic changes were (pre-/post): thoracic kyphosis 7 .4º (34 .2/41 .3), lumbar lordosis 
13 .0º(34 .3/47 .3), thoracic curve 10 .9º(22 .3/15 .1), lumbar curve 15 .1º(30 .4/15 .3), pelvic obliquity 1 .6 (±5 .1, 
-5 .5-19 .1) . At 2 yrs, 92% of the patients showed radiographic fusion at l4-s1 . 2 patients had 3 (s2i) screws 
fracture, neither required revision . re-operation was performed on 5 
patients: improper screw placement (1), pseudoarthrosis proximal to l4 
(2), junctional stenosis (1), residual deformity (1) . overall complication 
rate was 40 .4 % (7 .7 % minor, 34 .6 % major) . Complications specific to 
s2-iliac fixation: screw breakage 2, screw misplacement 1 . there was 
stastically significant improvement in all srs 22 domains; (pre-/post): pain 
1 .1 (2 .17/3 .22), self image 1 .1 (2 .12/3 .19), activity 0 .8 (2 .39/3 .16), mental 
1 .2 (1 .89-3 .07), and satisfaction 0 .9 (1 .91/2 .84) . the oDi showed a mean 
decrease 13 .4 (40 .16/26 .79), the sF-12 improvement (physical 12 .3, mental 
2 .2) . the VAs showed 5 patients with right si-joint area pain (mean 4 .8), 4 
patients had left side pain (mean 5 .5) . there was one superficial and one 
deep wound infections .
Conclusion: s2 Alar iliac (s2Ai) fixation is an easy, safe & effective method 
to achieve sacropelvic fixation . Complications related to the technique 
are rare and the revision rate is low
Significance: We are introducing a new technique for sacro-pelvic fixation 
that has the potential to simplify fusion to the sacrum, lower complications 
& improve outcome in spinal deformity surgery

E-Poster #22
Kyphectomy and Segmental Spinal Fusion in Children with Myelomeningocele Kyphosis
Haluk Altiok, MD; Craig J. Finlayson, MD; Peter F. Sturm, MD (Shriners Hospitals for Children); Kim 
Hammerberg, MD; Sahar Hassani, MS
Introduction: the prevalence of rigid kyphosis of the lumbar spine in myelomeningocele patient ranges 
from 8% to 15% depending on the series . the deformity is progressive in all cases and is recalcitrant to 
nonsurgical treatment . Progression of these curves can range from 4º to 12º per year . skin breakdown, poor 
balance and support and related sitting problems, compression of the abdominal contents, and respiratory 
compromise are usually the leading indications for surgical treatment . Kyphectomy and segmental spinal 
fusion is not only technically challenging but also associated with significant risks and complications .
Methods: this was a retrospective study of patients with myelomeningocele kyphosis who were treated 
with kyphectomy and segmental spinal fusion . 33 patients underwent the procedure over a 16 year period . 
Complete chart and radiological reviews were available for 21 patients who had at least 2 year follow-up .
Results: Average age for the study group at the time of surgery was 8 years (range, 3-19 years) . All patients 

Pre & post-operative radiographs 
using s2Ai sacopelvic fixation in a 
64 yo female with degenerative 
scoliosis 
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were thoracic level except one with l1 level . skin breakdown was the most common indication for 
surgery and was noted in 17 of 21 patients . Pelvic fixation was carried out with a modified Dunn-McCarthy 
technique in 20 patients . estimated blood loss average was 739cc . there was one death intra-operatively . 
skin and wound healing problems were encountered in 9 patients . Pseudoarthrosis was present in 5 of the 
patients . hardware failure was noted in 6 patients, 3 of whom had a pseudoarthrosis . the initial kyphosis 
(average 123º) was reduced to 22 .5º (range 4º to 70º) with an average improvement of 82% . Kyphosis 
correction at final follow-up was 79 .5% . the average decrease in lordosis was 47% (0-82%) . At final follow-up, 
the average lordosis was 33 .8º .
Conclusion: surgical correction of myelomeningocele kyphosis is a technically challenging operation with 
potential peri and post operative complications . Despite this, surgical correction of the deformity and 
maintenance of the correction is possible with excellent pelvic fixation using the modified Dunn-McCarthy 
technique .
Significance: this study provides information in regards to the management of myelomeningocele kyphosis 
based on the experience of a single institute over 16 year period .

E-Poster #23
Dual Growing Rod Instrumentation with Pedicle Screw Foundation at a Single 
Institution: Assessment of Outcomes and Complications
Lukas P. Zebala, MD (Washington University School of Medicine); Timothy R. Kuklo, MD, JD; Lawrence G. 
Lenke, MD; Scott J. Luhmann, Joshua D. Auerbach, MD; Keith H. Bridwell, MD 
Introduction: early onset scoliosis (eos) is often refractory to nonoperative treatment and frequently requires 
growing rod (gr) techniques . the study purpose was to report gr outcomes with pedicle screw fixation (Ps) 
at one institution .
Methods: Consecutive case series of 16 patients (6M, 10F) with minimum 2-year follow-up (F/u) treated with 
gr for progressive scoliosis (6 idiopathic, 8 syndromic and 2 congenital) . Average age at initial surgery was 
4 .9±1 .8 years . All patients had dual rod (3 .5 or 4 .5 mm) submuscular gr with mainly Ps anchors . 4 patients 
had anterior spinal fusion prior to gr . Average F/u was 3 .5±1 .5 years .
Results: there were 6 .1±3 lengthenings/pt (total surgeries 8 .0±3) at an interval of 7 .7±2 .3 months . 9 patients 
had an unexpected return to the or with 66% having multiple returns (range, 1-3) . Main curve Cobb 
improved from 73 .º±16 .9 to 46 .8º±14 .9 (p<0 .001) after gr and 43 .8±17 .5º (p<0 .001) at last F/u . Coronal and 
sagittal balance, t2-t12, t5-t12 and t12-s1 Cobb angles were not statistically different at F/u . t1-s1 length 
increased from 26 .2±4 .3 cm to 29 .9±4 .2 cm (p=0 .04) after initial gr insertion and 32 .9±3 .9 cm (p<0 .001; total 
6 .9±2 .0) after last F/u, and average growth was 1 .2±0 .4 cm/year . t1-t12 length increased from 15 .5±3 .0 cm 
to 17 .8±2 .7 cm (p=0 .05) after initial gr insertion and 20 .2±3 .9 cm (p=0 .002) after last F/u . 10 patients had 
broken rods with 70% having multiple occurrences of broken rods . 127 Ps were implanted with only 12 (9%) 
Ps revisions for loosening (no catastrophic failures) during F/u . 3 infections (1 superficial, 1 deep, 1 superficial 
at iCBg site) occurred during F/u . 2 patients had definitive fusion during F/u .
Conclusion: gr with Ps is effective in controlling coronal (37% main curve correction) and sagittal deformity . 
gr provided an average spinal elongation of 3 .7 cm and an average of 3 .2 cm of spinal growth at last F/u . 
Broken rods are common (59%) but did not compromise outcome and were easily revised . Ps appear safe 
and effective (9% needing revision) as anchors without catastrophic failure .
Significance: gr with Ps anchors is effective at controlling scoliosis and allows for spinal growth . Ps 
complications were minimal . Broken rods are common and families should be advised of this occurrence .
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E-Poster #24
Selective Treatment of the Thoracic Curve by VEPTR in the Growing Spine: What 
Happens to the Lumbar Curve?
Amer F. Samdani, MD (Shriners Hospitals for Children, Philadelphia); John Birknes, MD; Reed C. Williams; 
Norman Ramirez, MD; John M. Flynn, MD; Randal R. Betz, MD 
Introduction: selective thoracic fusion for Ais relies on spontaneous correction of the lumbar curve . it 
remains unknown whether or not these principles apply with growing systems . the purpose of this study was 
to examine the response of the lumbar curve after treatment of the thoracic curve .
Methods: We retrospectively identified 14 patients with two-year follow up who had undergone unilateral 
VePtr placement with caudal instrumentation between t11-l2 . Pre-op and two-year radiographs were 
analyzed for: thoracic and lumbar Cobb angles, coronal/sagittal balance, lumbar rotation/apical 
translation, and lenke modifier . Paired t-test was used to compare preoperative and two-year data .
Results: the mean age at surgery was 5 .2 years with a mean follow-up of 3 .3 years . Diagnoses included 
congenital (10), infantile (3), and neurofibromatosis (1) . the thoracic curves improved from 62±16 to 39±15 
degrees (p< .001), for a correction of 40% . the lumbar curves improved from 38±17 to 20±10 degrees 
(p< .001), for a correction of 49% . overall coronal balance improved from 3 .0±1 .8 cm to 1 .5±1 .4 cm (p= .001) . 
no differences were seen in sagittal balance, rotation, or apical translation .
Conclusion: in the growing child, selective instrumentation of the thoracic curve with VePtr may result in 
a compensatory decrease of the lumbar curve . this may spare lumbar motion segments when definitive 
fusion is performed .
Significance: selective treatment of 
the thoracic curve in the growing spine 
may result in a compensatory decrease 
in the lumbar curve . this may spare 
motion segments when definitive fusion is 
undertaken .

E-Poster #25
Biomechanical Importance of S1 and Iliac Fixation When Instrumenting to the Pelvis: 
Analysis of Four Modern Lumbosacral Fixation Techniques
John Tis, MD; Melvin D. Helgeson, MD; Anton E. Dmitriev, MSc, PhD(c); Ronald A. Lehman, MD (Walter Reed 
Army Medical Center) 
Introduction: We set out to evaluate the stabilizing potential of four techniques of lumbosacral fixation: 
modified galveston technique, iliac screws connected caudal to s1, iliac screws connected cephalad to 
s1, and s2 screws without iliac screws .
Methods: thirty two(n=32) calf spines (l2-sacrum/pelvis) were tested under axial rotation, flexion/extension, 
and lateral bending . groups included: group 1 - Modified galveston technique(no s1 fixation) (n=8); 
group 2 - s1 screws & iliac screws w/ crosslinks distal to s1 (n=8); group 3 - s1 screws and iliac screws w/ 
crosslinkscephalad to s1 (n=8); and group 4 - s1 and s2 screws without iliac fixation (n=8) . Following non-
destructive testing, specimens were fixed& flexed to failure, with peak failure moment (nm) .
Results: During roM testing, all reconstructions significantly reduced lumbosacral roM under all methods 
of loading . there was a significant increase in flexion/extension at l6-s1; without s1 fixation (group 1) 
compared to groups 2,3,4 . When crosslinks were not included, group 3 had sig . less roM in axial rotation 
compared to group 4 (s1,s2) . Furthermore, there was a trend towards decreased axial rotation roM 
(p=0 .08) when comparing group 3 to group 1 . there were no sig . differences between groups for lateral 
bending at l3-s1 or l6-s1 . there was a sig . decrease in roM when crosslinks were added to the constructs 
in all 4 groups . During destructive testing, peak failure moments for the different reconstructions were 71 .7 
nm, 65 .4 nm, 73 .9 nm, 32 .2 nm, respectively . group 4 showed a sig . reduction in peak failure compared to 

Table 1: summary of results

Avg 
Age

Follow-
up

Thoracic 
Cobb 

Correction

Lumbar Cobb 
Correction

Coronal 
Balance
Imprvd

VEPTR
≥ L2 5.2 yrs 3.3 yrs 40% 49% 1.5cms
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group 1 (p<0 .001), group 2 (p=0 .001), and group 3 (p<0 .001) . there was no significant difference between 
groups 1, 2, and 3 during destructive testing .
Conclusion: s1 screws are essential when instrumenting to the ilium . s2 screws were inferior to iliac fixation 
(iliac screws or galveston technique) . Crosslinks significantly improve construct stiffness when placed near 
the s1 sacral screws .
Significance: s1 screws are essential when instrumenting to the ilium . s2 screws were inferior to iliac fixation 
(iliac screws or galveston technique) . Crosslinks significantly improve construct stiffness when placed near 
the s1 sacral screws .

E-Poster #26
Transpedicular Bi-Vertebrae Wedge Osteotomy and Discectomy in Lumbar Spine for 
Severe Ankylosing Spondylitis
Yan Wang, MD (Chinese PLA General Hospital); Yonggang Zhang, MD; Xuesong Zhang, MD
Introduction: We have developed a modified single stage Pso technique, involving a transpedicular bi-
vertebrae single wedge resection in the lumbar spine to manage the sagittal plane deformity in ankylosing 
spondylitis with Chin-brow vertical angles beyond 90º . We report our experience, surgical technique and 
minimum 2 year results .
Methods: From Jan 2003 to May 2007, eight patients (3 males, 5 females) with severe ankylosing spondylitis 
in our institution underwent a single stage transpedicular bi-vertebrae wedge osteotomy and discectomy .
the operation technique includes resection of the posterior elements of two adjacent vertebrae, resection 
of the inferior-posterior aspect of proximal vertebra and the superior-posterior aspect of the distal vertebra, 
followed by posterior instrumentation with pedicle screws and spinal fusion . Preoperative and postoperative 
height, Chin-brow vertical angle, sagittal balance and sagittal Cobb angle of the vertebral osteotomy 
segment were documented . intraoperative, postoperative and general 
complications were registered .
Results: the mean follow-up was 18 .7±6 .1 months (range 14 to 54 
months) . the mean duration of surgery was 236 minutes (range, 198-
310 minutes), and the average volume of intraoperative blood loss was 
2200 ml (range, 1600-3860 ml), . the patients’ height increased from 
120 .5±12 .0cm to 159 .6±12 .4cm (p=0 .000) . the mean Chin-brow vertical 
angle was improved from 102 .8±9 .7ºto 19 .3±13 .9º(p=0 .000) . the spinal 
sagittal Cobb angle of the vertebral osteotomy segment was corrected 
from kyphosis 38 .6±16 .5ºto lordosis 26 .6±10 .1º(p=0 .000) . one patient with 
involvement of the cervical spine suffered a extention spinal fracture at 
C5/6 as the operating table was extended . translation at the osteotomy 
site occurred in one patient during the correction . Fusion of the 
osteotomy was achieved in all patients, and no loosening or breakage 
of pedicle screws was found .
Conclusion: in cases of severe ankylosing spondylitis kyphosis with 
Chin-brow vertical angles beyond 90º, a single stage transpedicular bi-
vertebrae wedge osteotomy and discectomy is an effective corrected 
method of correction .
Significance: this method is highly effective in correcting sagittal 
imbalance requiring more than 50ºcorrection at the osteotomized level .

schematic illustration of 
transpedicular bi-veterbrea wedge 
osteotomy and discectomy . (A): 
lateral view outlines the bone block 
to be resected and the resecting 
sequence; (B): Closure of the 
vertebra wedge osteotomy and 
discectomy; excellent stability of 
anterior column (bone-on-bone) 
was achieved
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E-Poster #27
Diagnostic Efficacy of CT Guided Percutaneous Biopsy in Spinal Lesions
Vishal Kundnani, MS, FASSI (P.D. Hinduja Hospital & M.R.C); Uday M. Pawar, MD; Abhay Nene, MD
Introduction: 1 .to determine the efficacy Ct-guided biopsies in spinal lesions in regards to Predicitive 
value,Diagnostic Yield , Accuracy and safety 2 .to emphasise the technique & importance of fine resolution 
Ct guided percutaneous biopsy for spinal lesions
Methods: Between 2003-2007, 282 procedures performed in 266 patients with spinal lesions of various nature 
,without definitive diagnostic clinico-radiological features ,(spondylodiscitis -136, collapsed vertebrae-
61,lytic vertebrae-14,sclerotic lesion-18,Mri abnormal signal-37) subjected to Ct guided percutaneous 
biopsy, performed under local anaesthesia on a day care basis, were studied prospectively in this study . 
Biopsy specimens were sent for histolopathological ,cytological analysis & Bacteriologic studies with needful 
culture /sensitivity studies performed when indicated clinico radiologically . An independent observer 
blinded for objective of study analyzed the results for Diagnostic Yield (Ability to generate tissue sample 
adequate for pathologic examination) and Accuracy (Ability to generate correct diagnosis in positive 
cases) confirmed later during definitive treatment / surgery . stastitical analysis was done to evaluate the 
diagnostic predicitive value  .
Results: the time taken for biopsy, including the pre-biopsy Ct examination time, varied from 21 min to 60 
min (median 35 min) .in 241 patients representative tissue good enough for histopathological evaluation was 
obtained(227 single session ,12 patients 2 session, 2 patients three 
session), while 25 patients had inconclusive results (diagnostic yield 
of 88 .41%) because of scanty tissue / non-representative tissue . 
none of the patients had any major complication (Pneumothorax 
/ haemothorax, neurological injury) during the procedure and 
subsequently at 6 month follow up . the overall diagnostic yield and 
accuracy rate for spinal lesions were 88 .41% and 95 .74% . positive 
predicitive value of diagnostic procedure was >95 %
Conclusion: Percutaneous biopsy method used in conjunction 
with Ct guidance has excellent potential to result in preoperative 
diagnosis of spinal lesions with great safety and precision thus 
avoiding unnecessary surgery for doubtful diagnosis .

E-Poster #28
Post-Operative Complications following Surgery for Degenerative Lumbar Scoliosis in 
Patients Older than Age 70
Christopher Furey, MD (Case Western Reserve University); Sanford Emery, MD; Jung Yoo, MD; Henry 
Bohlman, MD
Introduction: our objective was to identify the nature and frequency of major post-operative complications 
in older patients undergoing posterior decompression and fusion for degenerative lumbar scoliosis and to 
determine their effect upon clinical outcome .
Methods: 67 consecutive patients underwent surgery over an eight year period . the average follow-up was 
5 .6 years . each patient had a posterolateral fusion with iliac crest bone graft and forty patients had pedicle 
screw instrumentation . Clinical outcome was evaluated with a visual analogue score, an oswestry Disability 
index, and a specific inquiry as to the effect of the complication on one’s ultimate outcome .
Results: 4 patients had major medical complication: 1 patient died of a massive Mi and heart failure, 
2 others had an Mi, 1 a pulmonary embolus, and 1 a massive CVA . surgical complications requiring 
additional surgery in the immediate post-operative period occurred in 8 patients: 2 deep space infections, 
2 epidural hematomas, 2 malpositioned pedicle screw, and 1 pseudomeningoceale . statistically significant 
risk factors for development of a medical complication included diabetes, smoking, a body mass index of 
greater than 1 .5, and a history of cardiac disease which required prior intervention . statistically significant 
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risk factors for development of a surgical complication were osteoporosis, prior lumbar surgery, a fusion 
of more than 5 levels, and surgery lasting more than 4 hours . the average improvement in VAs was 5 .2 in 
patients without a complication and 4 .9 in patients with a complication (p= .04) . the post-operative oDi was 
9 .2 in those without a complication and 11 .1 in those with a complication (p= .03) . 6 of 10 surviving patients 
felt their complication had a severe effect upon their ultimate outcome . the occurrence of a complication 
increased the hospital stay an average of 1 .4 days (p= .03)and the cost of treatment an average $5200 
(p= .02) .
Conclusion: Proper patient selection and attention to detail will help minimize the incidence and severity of 
these complications .
Significance: Post-operative complications following surgical management of degenerative lumbar scoliosis 
significantly affects clinical outcome, lengthens the hospital stay, and increases the cost of treatment .

E-Poster #29
Disproportional Systemic Bone Growth and Ossification in Adolescent Idiopathic 
Scoliosis
Hiu-Yan Yeung, PhD (The Chinese University of Hong Kong) Feng Zhu, MD; Wang William Wei-jun, PhD; Vivian 
W. Y. Hung; Tsz-ping Lam, BS, MS; Prof. Ling Qin; Kwong-man Lee, MD; Yong Qiu, PhD; Prof. Jack Cheng
Introduction: Abnormal anthropometric measurements during the peripubertal growth spurt has been 
documented in Ais . Previous Mri studies of the spine have suggested a disproportionate endochondral and 
membranous ossification in Ais . the present study aim at investigating whether disproportional ossficiation 
and skeletal growth occured in the peripheral bone of Ais patients Vs normal controls using the radius as 
the target bone .
Methods: skeletally mature Ais girls with different severity (n=290) were recruited from the scoliosis Clinic 
together with age-matched healthy girls (n=80) as normal control . the anthropometric parameters 
including body weight, arm span, radius length, and body mass index (BMi) were recorded . the midshaft 
of non-dominant radius was scanned with peripheral quantitative computed tomography (pQCt) and the 
radius width was calculated from the cross-sectional area . radius geometry ratio was derived from the ratio 
of radius width to radius length . the Anthropometric parameters were compared between Ais and control 
with adjustment for age . the radius geometry ratio was further correlated with curve severity in Ais girls using 
Pearson’s correlation test .
Results: this analysis showed that the arm span and radius length were longer in Ais girls the BMi of Ais girls 
was significantly lower than the controls . the radius geometry, in severe Ais girls was significantly lower than 
the controls and was found to correlate with the curve severity (r=-0 .120; p=0 .039) .
Conclusion: the abnormal radius geometry ratio supported the presence of systemic growth abnormalities 
in Ais . Disproportional endochondral ossification (which is responsible for the growth in length) vs . 
membranous ossification (responsible for the appositional growth of the diameter and width) could explain 
for the observation . the disproportionate skeletal growth was also found to be positively associated with the 
curve severity of Ais girls .
Significance: Abnormal skeletal growth has been suggested to play an important role in the 
etiopathogenesis of Ais . the radius geometry could be an important new prognostic factor in predicting 
curve progression in Ais and merits further larger scale longitudinal studies .

E-Poster #30
A New Measure to Quantify Chest Wall Deformity in Scoliosis Patients. Does Rib Hump 
Measurement Correlate with Anterior Chest Wall Deformity Post Surgery?
Matthew J. Shaw, MBBS FRCS (Mater Childrens Hospital); Clayton Adam; Maree T. Izatt; Robert Labrom, MD; 
Geoffrey Askin, MD
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Introduction: the primary aims of scoliosis surgery are to halt the progression of the deformity, and to reduce 
its severity (cosmesis) . Currently, deformity correction is measured in terms of posterior parameters (Cobb 
angles and rib hump), even though the cosmetic concern for most patients is anterior chest wall deformity . 
in this study, we propose a new measure for assessing anterior chest wall deformity and examine the 
correlation between rib hump and the new measure .
Methods: 22 sets of Ct scans were retrieved from the Paediatric spinal research Database . the image 
J software (nih) was used to manipulate formatted Ct scans into 3-dimensional anterior chest wall 
reconstructions . A &#8216;chest wall angle’ was then measured in relation to the first sacral vertebral body . 
two observers measured chest wall angles on two separate occasions one week apart . inter and intra 
observer measurement differences were calculated for the new measure, and results correlated to clinical 
rib hump measurements for the same patients .
Results: the new anterior deformity measure was used to assess 22 sets of Ct data (11 preop and 11 
postop) . Correlation analysis and linear regression were performed to investigate the relationship (if any) 
between rib hump and the new anterior deformity measure . the mean absolute intraobserver difference 
(repeated measures of anterior deformity by the same observer) was 0 .9º (range 0-3º, sD 0 .7º) . the 
interobserver error (sD of the difference between measurements by 2 different observers) was √ 2xsD=1 .6º . 
there was no statistically significant relationship between anterior deformity and rib hump (linear regression 
r2=0 .001, correlation coefficient =0 .03) .
Conclusion: the chest wall angle is a reliable tool in the analysis of chest wall deformity . no correlation was 
found between the new measure and rib hump angle . this suggests that there is no correlation between 
anterior and posterior deformity measures . While most surgical procedures will adequately address the 
coronal imbalance & posterior rib hump elements of scoliosis, they do not reliably alter the anterior chest 
wall shape .
Significance: this study suggests that anterior chest wall deformity is to a large degree an intrinsic deformity, 
not directly related to vertebral rotation .

E-Poster #31
The Feasibility of Radiation-Free Diagnostic Monitoring in Adolescent Idiopathic 
Scoliosis using a Novel, Upright Positional MRI Protocol
Joshua D. Auerbach, MD (Washington University School of Medicine) Baron S. Lonner, MD; Laura E. Dean, 
BA; Yael Goldstein, PA-C
Introduction: the concerns over the oncologic potential of cumulative doses of ionizing radiation in children 
and adolescents being monitored in Ais has led to the search for radiation-free diagnostic imaging 
modalities, including Mri . We hypothesize that a novel, upright positional Mri protocol can produce reliable 
spinal curvature images compared with traditional xray, and may serve as a radiation-free alternative to 
traditional diagnostic monitoring for curve progression in Ais .
Methods: twenty consecutive patients (13F, 7M, average age 13 .7yrs, range: 11-17yrs) with a diagnosis of Ais 
seen by a single surgeon were enrolled . Average major curve magnitude was 30 .6º (range: 10-69º) . subjects 
underwent traditional plain radiographic scoliosis imaging (36” cassettes), followed within 1 week by upright 
Mri using a standardized protocol . Complete Mri data acquisition was performed in <7minutes using a 
steady-state gradient echo 3D pulse sequence (te=5 .608, tr=14 .720, Flip angle=30 deg) . the two volumes 
were stitched together to facilitate multi-planar reconstruction analysis . two independent observers measured 
the major and minor Cobb angle magnitudes on each set of plain film and Mri images .
Results: there was excellent inter-rater reliability between plain film radiography and upright Mri 
measurements for major Cobb angle (r=0 .91) and very strong reliability for minor Cobb angles (r=0 .81) . 
intra-rater reliability for both xray and Mri measurements of major Cobb angles was excellent (r=0 .96, 0 .95, 
respectively) . intra-rater reliability for both xray and Mri measurements of the minor Cobb angles was also 
excellent (r=0 .96, 0 .92, respectively) .
Conclusion: our results show that upright positional Mri is capable of producing major and minor Cobb 
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angle measurements that highly correlate with traditional plain film radiographic measurements, and may 
therefore be a radiation-free alternative/substitute for diagnostic screening in Ais .
Significance: radiation-free diagnostic screening for Ais can be performed safely, quickly (total data 
acquisition time: <7min), and with costs comparable to xray imaging . We submit that upright, positional Mri 
may serve as an alternative/replacement for traditional ionizing imaging techniques .

E-Poster #32
The Effect of Implant Burden vs. Curve Magnitude on the Health of the Intervertebral 
Disc in Four Fusionless Scoiosis Treatment Strategies
John T. Braun, MD (U of Vermont) 
Introduction: though several fusionless scoliosis implant strategies have demonstrated effectiveness in 
animal models and humans, little data is available on the effect of these novel treatments on the health 
of the disc . our previous work suggested a negative impact on instrumented but not subadjacent discs 
using two different implant strategies . the current study evaluates the role of implant burden and curve 
magnitude on disc health using four clinically relevant strategies .
Methods: scoliosis was created in nineteen 8-week-old female goats using four different fusionless scoliosis 
implant strategies (t7-12) . treatment groups included 2 sMA staples per level (n=6), submaximally tensioned 
ligament tether (n=6), 3 sMA staples (n=3) and maximally tensioned ligament (n=4) . six untreated goats 
served as controls . At six months, instrumented and subadjacent discs were harvested and analyzed . 
Qualitative and quantitative analyses were performed using h&e sections of the discs, endplates and 
surrounding vascularity .
Results: All 25 animals completed the 6 month study without complication . Mild curves were created in the 
2 staple and 3 staple groups (6 .5 degrees in each) with more severe curves created in the submax and max 
ligament groups (41 and 53 degrees, respectively) . implant burden appeared to have a greater negative 
effect on the health of the instrumented discs than curve magnitude with cell density most decreased 
in the 3 staple group and least affected in the submax ligament group (p<0 .01) . the subadjacent discs 
remained healthy in all groups .
Conclusion: the data in this study demonstrate that all four clinically relevant fusionless scoliosis implant 
strategies negatively impacted the health of instrumented but not subadjacent discs . the degree of 
change in the disc was more correlated with implant burden than curve magnitude .
Significance: this study improves our understanding of clinically relevant fusionless scoliosis implant strategies 
and their effect on the intervertebral disc .

E-Poster #33
Translational vs. Derotational Correction of Adult Scoliosis: A Comparison of Clinical 
and Radiographic Outcomes
Dennis Crandall, MD (Sonoran Spine Center); Jan Revella, RN
Introduction: Computer finite element analysis has shown decreased stress and improved deformity 
correction with segmental translational forces vs . rod derotation . this study compares clinical and 
radiographic outcomes in adult scoliosis patients corrected using these two techniques . this is also the 
largest series of adult scoliosis corrected by low-stress translation ever reported .
Methods: A prospective nonrandomized study of 126 consecutive adult scoliosis patients age61(19-88yrs) 
underwent posterior instrumented correction by one surgeon, followed 46mo(24-84mo); the first 17 by 
rod derotation/in situ rod bending, the next 109 by low-stress translation by slowly pulling the spine to a 
contoured rod via pivoting reduction posts attached to screws, simultaneously correcting both coronal and 
sagittal deformity . Anterior surgery: 15/17 derotation, 57/109 translation patients . osteotomies: Derotation- 
2, translation- 4 . Clinical and radiographic results(curves, sagittal t5-12, t10-l2, t12-s1, balance, pelvic 
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incidence) were analyzed by curve type .
Results: translation group curves of 42º(range10- ;87º) corrected 70% to 13º(0-48º) was better (P<0 .01) than 
derotation group curves of 55º(25- ;84º) corrected 47% to 30º(10-59º) . translation group idiopathic scoliosis 
of 57º(26- ;87º) corrected 69% to 18º(4- ;48º) compared to 49% derotation group correction (thoracic curves 
65%vs51%, thoracolumbar 76%vs44%, lumbar 76%vs67% , double major 60%vs34%) . translation vs derotation 
group correction for degenerative scoliosis was 72%vs 49%, . Derotation group complications included 3 
nonunions(17%), 2 screw loosening, 1 broken rod, 1 infection . translation group had 10 nonunions(9%), 5 
infections, 10 adjacent fractures, 1 screw pullout, 1 broken rod . oswestry preop 45(4-84) improved to 27(0-
70); VAs preop 6 .2(1-10) improved to 2 .7 (0-8), not statistically different between groups at 2 years and later .
Conclusion: this study showed better deformity correction of by translation than rod derotation for all 
types adult scoliosis, without increased complications . thoracolumbar, lumbar, and degenerative scoliosis 
benefited most .
Significance: translation appears superior to rod derotation in correcting adult scoliosis .

E-Poster #34
The Effect of Tethered Cord Release on Scoliosis in Tight Filum Terminale
Andrew Jea, MD (Texas Children’s Hospital, Baylor College of Medicine); Joshua J. Chern, MD, PhD; Robert 
C. Dauser, MD; William E. Whitehead, MD; Daniel J. Curry, MD; Thomas G. Luerssen, MD
Introduction: the association between neuromuscular scoliosis and tethered spinal cord has been well-
documented, and most of these studies were based on patients with myelomeningocele . there have not 
been studies examining the effects of spinal cord untethering on scoliosis in children with tight filum terminale .
Methods: 45 pediatric patients with tight filum terminale who had undergone untethering were 
retrospectively reviewed to understand the effects of untethering on scoliosis progression
Results: 26 girls and 19 boys underwent tethered cord release at a mean age of 4 .5 years . 14 of 45 (31%) 
patients presented with scoliosis . 5 patients had thoracic scoliosis, 7 had thoracolumbar scoliosis, and 2 had 
lumbar scoliosis . After untethering surgery (mean follow-up of 28 months), 7 curves progressed > 10 degrees 
(5 patients eventually underwent surgical fusion) . 2 patients had curves that improved, and 5 stabilized . 
in the group of 31 patients without scoliosis on presentation, 2 patients developed de novo scoliosis > 10 
degrees during the follow-up period . therefore, at the end of follow-up period, 36 of 45 patients (80%) had 
stable or improved spinal alignment, while 9 of 45 patients (20%) progressed . in the multivariate analysis, 
patients who presented with a Cobb angle greater than 35 degrees were most likely to progress (p=0 .002, 
or=21) . there was no operative morbidity or mortality associated with scoliosis surgery .
Conclusion: A significant number of children with tight filum terminale were found to have scoliosis in 
agreement with the literature . tethered cord release may not stabilize scoliosis in a substantial number of 
these patients . Most patients with progressive curves needed scoliosis correction and spinal fusion .
Significance: A significant number of children with tight filum terminale were found to have scoliosis in 
agreement with the literature . tethered cord release may not stabilize scoliosis in a substantial number of 
these patients . Most patients with progressive curves needed scoliosis correction and spinal fusion .

E-Poster #35
Comparative Radiographic Analysis Of The Sagittal Spinopelvic Alignment Between 100 
Asymptomatic Adults And 100 Sagittally Imbalanced Patients: What Are The Critical 
Radiographic Parameters?
Yongjung Kim, MD (Columbia University) ; Keith H. Bridwell, MD; Lawrence G. Lenke, MD; Youngbae B Kim, 
MD; Paul Kim, MD 
Introduction: to find the better sagittal parameters for evaluation of sagittally imbalanced patients through 
the comparison with normal asymptomatic adults volunteers .
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Methods: sagittal standing radiographs of the whole spine and pelvis in 200 adults (100 asymptomatic 
volunteers, 100 sagitally imbalanced patients who had a subsequent balancing operation) were evaluated . 
the following parameters were included: thoracic kyphosis (t5-t12), t12 horizonal angle, lumbar lordosis 
(t12-s1), sacral slope, pelvic incidence, pelvic tilt, C7 plumb, t12 plumb, C7 plumb to bicoxofemoral head 
distance and distance from posterosuperior endplate of s1 to bicoxofemoral head .
Results: the mean differences between two groups were 5º for thoracic kyphosis (32 nA vs . 26 si,p<0 .0001), 
31º for t12 horizontal angle (-22 nA vs . 10 si, p<0 .0001), 45º for lumbar lordosis (-60 nA vs . -15 si, p<0 .0001) , 
14º for sacral slope (38 nA vs . 24 si, p<0 .0001), 19º for pelvic tilt (13 nA vs . 32 si, p<0 .0001) and 5º for pelvic 
incidence (51 nA vs . 57 si, p=0 .003) . the mean differences between two groups were 16 .3cm for sagittal 
vertical axis (-0 .9cm nA vs . 15 .5cm si, p<0 .0001), 12 .2cm for C7 plumb to bicoxofemoral head distance 
(-4 .9cm nA vs . 7 .4cm si, p<0 .0001), 4 .6cm for t12 plumb to s1 (-1 .9cm nA vs . 2 .8cm si, p<0 .0001) and 4 .1 
cm for s1 to bicoxofemoral head distance (4cm nA vs . 8 .1cm si, p<0 .0001) . sagittal vertical axis had strong 
positive correlation with C7 plumb to bicoxofemoral head distance (r=0 .96, p<0 .0001); t12-horizontal angle 
(r=0 .83, p<0 .0001); pelvic incidence+thoracic kyphosis+lumbar lordosis (r=0 .80, p<0 .0001); t12-horizontal 
angle+thoracic kyphosis (r=0 .77, p<0 .0001); lumbar lordosis (r=0 .74, p<0 .001); and thoracic kyphosis+lumbar 
lordosis (r=0 .69, p<0 .001) .
Conclusion: t12-horizontal angle and summation of pelvic incidence, thoracic kyphosis and lumbar lordosis 
demonstrated stronger correlation than summation of thoracic kyhposis and lumbar lordosis .

Table 2: Correlation with sagittal vertical axis     
Correlation coefficients P- value

C7 plumb to bicoxofemoral head 0 .96 <0 .00001
t12 lower end plate-horizontal angle 0 .83 <0 .00001
thoracic kyphosis + lumbar lordosis + pelvic incidence 0 .80 <0 .00001
t12 horizontal angle (=ll+ss) + thoracic kyphosis 0 .77 <0 .00001
t12 plumb to sacrum 0 .73 <0 .00001
lumbar lordosis 0 .74 <0 .00001
thoracic kyphosis + lumbar lordosis 0 .68 <0 .00001
Bicoxofemoral head to s1 distance 0 .64 <0 .00001
sacral slope -0 .34 <0 .00001
Pelvic incidence 0 .27 <0 .00001
thoracic kyphosis -0 .12 0 .099

Table1: Comparison between two groups
normal (n=100) Patients with sagittal imbalance (n=100) P- value

thoracic kyphosis (tK:t5-t12) 32+11 .9° 26+20 .3° 0 .025
t12 horizontal angle -22+8 .5° 10+12 .2° <0 .0001
lumbar lordosis (ll:t12-s1) -60+11 .6° -15+20 .3° <0 .0001
sacral slope (ss) 38+7 .5° 24+16 .3° <0 .0001
Pelvic incidence (Pi) 51+10 .1° 57+14 .5° 0 .003
sagittal vertical axis (sVA) -0 .8+3 .1cm 15 .5+5 .5cm <0 .0001
C7 plumb to femoral head -4 .9+3 .1cm 7 .4+6 .3cm <0 .0001
t12 plumb to sacrum -1 .9+2 .2cm 2 .8+4 .6cm <0 .0001
Bicoxofemoral head to s1 distance 4 .0+1 .6cm 8 .1+2 .1cm <0 .0001
tK+ll+Pi 23+13 .7° 68+18 .3° <0 .0001
tK+t12 horizontal angle (=ll+ss) 10+9 .0° 36+14 .9° <0 .0001
tK+ll -28+11 .8° 12+23° <0 .0001
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Significance: these spinal sagittal parameters can be used as a baseline in the evaluation of sagittaly 
imbalanced patients as well as consideration for correction of sagittaly imbalanced patients .

E-Poster #36
Pre-Operative Pelvic Parameters Must be Considered to Achieve Adequate Sagittal 
Balance after Lumbar Osteotomy
Frank J. Schwab, MD (NYU Hospital for Joint Diseases); Virginie Lafage, PhD; Christopher I. Shaffrey, MD; 
Jean-Pierre C. Farcy, MD; Oheneba Boachie-Adjei, MD; Alexis P. Shelokov, MD; Richard Hostin, MD; Robert 
A. Hart, MD; Behrooz A. Akbarnia, MD; Michael F. O’Brien, MD; Douglas C. Burton, MD; International Spine 
Study Group
Introduction: lumbar osteotomies are increasingly applied in the setting of adult sagittal spinal deformity 
and may be effective in obtaining appropriate spino-pelvic re-alignment . Additionally, it has been 
established that correction of global sagittal spinal balance improves self reported clinical outcomes . 
the study aims to investigate the impact of pre-operative radiographic spino-pelvic parameters on post-
operative sagittal vertical axis offset (sVA) with the hypothesis that patients with a larger pelvic tilt (Pt) will 
require larger wedge resections
Methods: this is a multicenter consecutive retrospective review of 105 patients (mean age 54yo, 22M, 
83F) who underwent lumbar Pso procedures for correction of major sagittal mal-alignment (mean pre 
sVA=14 .3cm) . Pre- and post-op free standing full length sagittal xrays were analyzed for regional curves (ll, 
tK), pelvic parameters (Pi, Pt) and global balance (sVA) . only patients with a pre-op sVA ranging from 10 
to 20cm and with a post-op sVA less than 5cm were retained . the group was subdivided by pre-op pelvic 
tilt (low/high, cutoff =35º) . independent t-test analysis was used to determine differences in local/regional 
correction required to achieve the desired sVA correction
Results: A total of 14 patients were identified in the low_Pt group and 16 in the high_Pt group . there were 
no statistical differences in pre-op sVA, thoracic kyphosis (tK) and post-op sVA . the low_Pt group had a 
significant lower lumbar lordosis (12º vs 31º, p=0 .002) and a lower Pt (23º vs 41º, p<0 .001) . Analysis of the 
surgical intervention demonstrated that high_Pt group required a larger osteotomy resection (resp . 29º and 
20º, p<0 .001) and a larger regional change of lumbar lordosis (resp . +41º and+26º, p<0 .001) to achieve an 
acceptable post-op sVA (<5cm) .
Conclusion: it has been accepted that improvements in surgical outcomes in patients with sagittal 
malalignment relates to global and pelvic radiographic parameters . An understanding of spino-pelvic 
alignment may help the surgeon during complex re-alignment procedures . this study demonstrates that in 
the presence of increased pelvic retroversion (high Pt), a larger angular lumbar osteotomy and regional 
correction is required to obtain a satisfactory post-operative sVA offset .

E-Poster #37
Sequential-Simultaneous Posterior-Anterior-Posterior vs. Posterior Only Surgery for the 
Treatment of Posttraumatic Kyphosis
Meric Enercan, MD; Ahmet Alanay, MD; Cagatay Ozturk, MD (Istanbul Spine Center, Florence Nightingale 
Hospital); Selhan Karadereliler, MD; Ibrahim Ornek, MD; Azmi Hamzaoglu, MD 
Introduction: the purpose of this study was to compare the clinical and radiological effectiveness 
of sequential-simultaneous posterior-anterior-posterior surgery and posterior only surgery in surgical 
reconstruction of posttraumatic deformity .
Methods: From 2001 to 2007, 21 patients (group 1) were operated by sequential-simultaneous approach 
and 16 patients (group 2) underwent posterior only surgery . the average age was 48 (range; 23-62) years in 
group 1 and 56 (22-74) years in group 2 . Preoperative, immediate and last follow-up standing AP and lateral 
roentgenographies were evaluated to determine correction of sagittal alignment and its maintanance 
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during follow-up including the measurements of global and local kyphosis or lordosis, pelvic incidence, 
sacral slope and pelvic tilt . Functional status of the patients were assessed by oswestry score .
Results: the average follow-up was 3 .2 years . For group 1, the average correction ratio in the sagittal 
alignment is 82% . the mean values of pelvic incidence, sacral slope and pelvic tilt changed from 440, 
300 and 140 preoperatively to 530, 400 and 130 respectively at the last control . oswestry functional 
scores decreased from preoperative 48 % to 11% . For group 2, the average correction ratio in the sagittal 
alignment is 80% . the mean values of pelvic incidence, sacral slope and pelvic tilt changed from 460, 310 
and 150 preoperatively to 550, 420 and 130 respectively at the last control . oswestry functional scores 
decreased from preoperative 56 % to postoperative 16% . there were neihter pseudoarthrosis nor hardware 
failure seen . Analysis from last follow-up x-rays showed showed solid fusion in all patients without significant 
loss of correction in the sagittal plane .
Conclusion: the controversy between combined surgery versus posterior only surgery depends of 
classification of posttraumatic spinal deformities based on three criteria: the region involved, the 
neurological status, the presence of any sagittal or frontal plane deformities outsides the local kyphosis and 
the presence of co-morbidities to avoid anterior surgery . surgical treatment via posterior approach only is 
helpful especially in older population by lowering the rate of mortality and morbidity .

E-Poster #38
Inter- and Intraobserver Reliability of Cobb Angle Measurement: Endplate vs. Pedicle as 
Bony Landmarks for Measurement- A Statistical Analysis
Hitesh Modi, MS (Scoliosis Research Institute, Korea University Guro Hospital); Seung-Woo Suh, MD, PhD; Jae-
Hyuk Yang, MD; Jae-Young Hong, MD; Youngbae B. Kim, MD
Introduction: the purpose of this study is to evaluate the reliability of the pedicle method of Cobb angle 
measurement and compare it with the conventional end plate method of measurement .
Methods: three hundred and eighteen whole spine pre-operative antero-posterior radiograms of children 
with varying degrees of idiopathic scoliosis involving the thoracic spine were evaluated . these radiograms 
were grouped based on the child’s age (<7 years, 7 to 10 years and > 10 years), the position of the upper 
end vertebra (upper end vertebra at or above t5 and upper end vertebra caudal to t5) and based on 
curve severity (mild, <20º; moderate 20º-40º and severe >40º) . three observers independently examined the 
radiograms using the endplate method and the pedicle method three times each using digitized computer 
system . Both intra observer and interobserver agreements were accessed by calculating intraclass 
correlation coefficient (iCCC) . Additionally a Bland-Altman plot was made where the strength of the 
relationship between the score differences and their mean was indicated by the slope of a regression line .
Results: the single iCCC values were better for all observers for <7 year age group using the pedicle 
method, indicating lesser intra observer variability . the average iCCC values, indicating inter observer 
variability, were similar for all age groups . All the iCCC values lied in the excellent or substantial group . tests 
for significance showed no significant difference between the two methods of measurement .
Conclusion: Differences in measurement values with the pedicle method and end plate method of 
measurement of Cobb angle are not statistically significant . either method can be used for measurement 
when using computer digitized system, which may have helped to minimize measurement discrepancies 
between these two methods .
Significance: While measuring the Cobb angle in children less than 7 years of age, using pedicle as a 
landmark would increase the accuracy in measurement .
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E-Poster #39
The Effect of Spinal Fusion on Quality of Life for Patients with Severe Neuromuscular 
Scoliosis
Stuart V. Braun, MD (Tufts Medical Center); Michael J. Goldberg, MD
Introduction: there is little argument that we are able to improve spinal balance and reduce curve 
magnitudes in patients with severe neuromuscular scoliosis, but there is very little evidence that this has a 
positive impact on the many other factors involved in the care of these patients .
Methods: subjects were identified from a homogeneous cohort of patients previously identified and 
reported on in 1994 . these subjects have severe scoliosis, >50º or previous spinal fusion and profound CP, 
gMFCs level V . two groups were identified, those that underwent instrumented spinal fusion and those 
treated non-operatively . the overall functional outcomes and health related quality of life were compared 
using a validated instrument, Caregiver Priorities and Child health index of life with Disabilities Questionnaire 
(CPChilD) . the care burden of patients was also compared; by evaluating time taken by caregivers to 
perform specific activities of daily living for these patients . the mean results from both groups were then 
compared and analyzed for significance using a parametric AnoVA statistical analysis .
Results: of the original 37 patients, 13 are still residing at the same institution and reported on . two patients 
were unable to complete the survey, the remaining subjects are no longer living . the results from the CPChilD 
data for the two groups demonstrated no statistical differences in any of the domains . CPChilD: Personal 
care p=0 .65; Positioning p=0 .30; Comfort/emotion p=0 .14; Communication p=0 .30; health p=0 .42; Quality 
of life p=0 .96; total p=0 .29 . there was also no statistical difference in the burden of care in the two groups . 
Burden of care: Bathing/hygiene p=0 .37; Dressing p=0 .27; transferring/Position p=0 .65; toileting p=0 .51; 
Feeding p=0 .79 . Patients with spinal fusions had lower scores in areas such as comfort/emotions, but spine 
fusion patients trended to require less time by caregivers for dressing, bathing/hygiene, and positioning .
Conclusion: in profoundly involved patients with CP and severe scoliosis, spinal fusion does not clearly 
improve quality of life or ease the burden of care .
Significance: this study cast doubt as to whether spinal fusion improves the quality of life for the patients 
and their providers in this unique population .

E-Poster #40
The Aorta Movement in Patients with Scoliosis After Posterior Surgery
Katsushi Takeshita, MD (The University of Tokyo); Toru Maruyama, MD; Naoki Shoda, MD; Yusuke Nakao, MD; 
Hirotaka Chikuda, MD
Introduction: Few reports evaluated precise positions of the aorta after surgery . the purpose of this study is 
to evaluate the aorta movement after the posterior correction and fusion in scoliosis surgery .
Methods: 24 right-thoracic scoliosis patients underwent posterior instrumentation and fusion . the Cobb 
angle changed from 66 .4º±13 .7º to 20 .3º±7 .4º . Computer 
tomography was analyzed from t4 to l4 in 293 vertebral 
bodies of 24 patients . We selected the middle of the 
base of the left superior facet as the origin of this 
coordinate system . A line connecting the two middle 
points of both bases of the superior facets is defined 
as x-axis . the angle formed by the Y-axis and a line 
connecting the origin and the center of the aorta was 
defined as the left pedicle-aorta angle . length of a line 
connecting the origin and the edge of the aorta was 
defined as the left pedicle-aorta distance . We defined a 
potentially dangerous pedicle when an absolute value 
of the left pedicle-aorta angle is within 30º AnD the 
pedicular line-aorta distance is less than 40 mm .
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Results: the aorta had tendency to migrate to the anterior and medial direction after surgery . the aorta 
movement relative to the spine ranged from 0 to 19 .5 mm and its movement was less than 10 mm in 91 .4 
% . the aorta movement at each spine level ranged from 3 .9 to 6 .4mm . Dangerous pedicle ratio increased 
from 27 .0% to 36 .6% and its change was significantly different at t7 (p=0 .02) .
Conclusion: the aorta had tendency to migrate to the anterior and medial direction after surgery . the 
aorta movement relative to the spine ranged from 0 to 19 .5 mm and its movement was less than 10 mm 
in 91 .4 % . the aorta movement at each spine level ranged from 3 .9 to 6 .4mm . Dangerous pedicle ratio 
increased from 27 .0% to 36 .6% and its change was significantly different at t7 (p=0 .02)
Significance: this study teaches surgeons to be cautious about the relative movement of the aorta to the 
antero-medial direction after posterior correction and fusion .

E-Poster #41
Body Image in Patients with Adolescent Idiopathic Scoliosis: Validation of the Body 
Image Disturbance Questionnaire-Scoliosis Version
Joshua D. Auerbach, MD (Washington University School of Medicine); Canice E. Crerand, PhD; Baron S. 
Lonner, MD; Suken A. Shah, MD; John M. Flynn, MD; Tracey Bastrom, MA; Whitney P. Bowe, MD; Peter O. 
Newton, MD
Introduction: Appearance concerns in Ais can result in distress and impairment in daily functioning, or 
body image disturbance . Although there exist studies and validated outcomes measures that have 
characterized the appearance concerns of adolescents with Ais, no studies have examined body image 
disturbance in this population . the Body image Disturbance Questionnaire (BiDQ) is a self-report instrument 
that measures dissatisfaction, concern and distress that is related to an aspect of appearance, and results 
in some degree of impairment in social relations, social activities, or occupational functioning . the purpose 
of this study was to validate a modified version of this measure in a population of adolescents with Ais .
Methods: thirty-one patients (mean age: 13 .8; 72% female) with Ais were enrolled into a multi-center, cross-
sectional study designed to validate the Body image Disturbance Questionnaire-scoliosis version (BiDQ-s) .
Participants completed self-report questionnaires including the Body image Disturbance Questionnaire-
scoliosis version and had complete srs outcomes data . Descriptive statistics and Pearson correlations were 
calculated .
Results: Preliminary results confirmed that the BiDQ was internally consistent (Cronbach’s alpha = 0 .82), and 
corrected item total correlations ranged from 0 .43-0 .67 . the BiDQ-s was significantly correlated with each 
srs domain and total score (Pearson’s coefficient: -0 .48 - 0 .73, p-value ranges 0 .000 - ; 0 .02) . Additional 
validity measurements are under way using measures of depression and body image .
Conclusion: the BiDQ has previously been shown to be an accurate instrument that can be used to assess 
appearance-related distress and impairment in the clinical setting . Based on our results, the BiDQ-s appears 
to be an internally consistent instrument that correlates with all srs domains and total srs scores in a 
scoliosis population, confirming that quality of life and body image are related psychosocial constructs . 
this user-friendly instrument is the first to examine body image disturbance in Ais, and provides a more 
comprehensive evaluation of how altered body image impacts daily functioning .

E-Poster #42
Inserting Pedicle Screws at the Fracture Level Prevents Failure of Short Constructs in 
Thoracolumbar Burst Fractures
Ferran Pellisé, MD, PhD (Hospital Vall d’Hebron); Lledó Batalla, MD; Alberto Hernández, MD; Mariano 
Reynier; Joan Bago, MD; Carlos Villanueva, MD
Introduction: traditional short non-segmental posterior fixation of burst fractures suffers from high rates of 
failure . recent publications show that construct stability may improve by inserting additional screws at the 
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fracture level (6-screws construct) . no clinical study has evaluated the longevity of short-segment fixation 
using pedicle screws at the fracture level (6sC) . Aims: to evaluate the efficacy and longevity of short-
segment fixation (6sC) in burst fractures of the thoracolumbar junction, the most kyphogenic area .
Methods: All patients with non-osteoporotic burst fracture of t11, t12, l1 or l2 surgically treated by 6sC, 
between 1 January 2000 and 31 December 2005, in the same institution were reviewed . For each patient, 
two independent investigators evaluated preoperative, postoperative, 6-month and 2-year data . the final 
value for continuous variables was the mean of measurements . For categorical variables it was decided by 
consensus .
Results: Among 89 patients who met the inclusion criteria, 69 (80 .2%) with a mean age of 35 .4 years were 
assessed . Mean load-sharing score was 5 .8±1 .49 (range, 2-9) . surgery was undertaken at 11 .3±7 days 
after the fracture . Mean operating time was 110 minutes, bleeding 438 cc . surgery restored anterior 
body height (preop 64 .5%, postop 86 .3% P= .000) and improved kyphosis: vertebra (preop 17 .3, postop 6 .7 
P= .000); instrumented area (preop 15 .8, postop 2 .6 P= .000); t11-l2 (preop 15 .2, postop 3 .5 P= .000) . time 
elapsed until surgery influenced surgical correction (r=0 .521, P= .000) . Kyphosis of the instrumented area 
deteriorated slightly after surgery: 0-6 months 2 .8 (P= .005); 6-24 months 2 .5 (P= .032) . loss of correction was 
greater in fractures with more severe comminution (r=0 .57, P= .004): 1degree±2 .7 when load-sharing <7, and 
5degrees±5 .2 when load-sharing >6
Conclusion: inserting pedicle screws at the fracture level prevents failure of short posterior fixations when 
treating thoracolumbar burst fractures . the 6-screws construct is effective for early fracture reduction and 
has an acceptable postoperative loss of correction in highly comminuted fractures .
Significance: inserting pedicle screws at the fracture level prevents failure of short posterior fixations when 
treating thoracolumbar burst fractures .

E-Poster #43
An Algorithm for Treating Adult Thoracic Major Spinal Deformity is Helpful in Guiding 
Surgical Treatment
Frank J. Schwab, MD (NYU Hospital for Joint Diseases) ; Virginie Lafage, PhD; Keith H. Bridwell, MD; Steven D. 
Glassman, Christopher I. Shaffrey, MD; Jean-Pierre C. Farcy, MD
Introduction: Adult spinal deformity treatment approaches vary due to a lack of treatment algorithms . A 
Classification of Adult spinal Deformity (“Classification”) has been established but validation of treatment 
has been limited . the purpose of this study is to evaluate outcomes following surgery for thoracic major 
deformity based upon a consensus algorithm developed by the spinal Deformity study group .
Methods: Multi-center analysis of consecutive adult patients . type i,ii ,iii curves (thoracic only/major) treated 
surgically included: 164 patients 1yr, 98 with 2yr follow up (radiographs, health related quality of life (hrQol) 
data and operative details) . the consensus treatment algorithm calls for fusion 2 levels above and below 
the end vertebrae of the thoracic curve, 50% correction of the coronal Cobb angle and apical derotation 
(2 grades by nash-Moe) . statistical comparison of outcomes (reaching minimal clinically important 
difference, MCiD) was made between groups dependant upon adherence with algorithm guidelines .
Results: 119 patients (76%) had fusion levels per algorithm . only 38% reached MCiD threshold for oDi, 
41% for srs activity at one year (31%, 49% respectively two year) . Patients treated per algorithm were 
significantly more likely to reach MCiD thresholds at one and two years post-op (p=0 .02-0 .03) . At two years 
patients treated per algorithm were more likely to also reach srs appearance MCiD (p=0 .03) . By coronal 
Cobb, 37% of patients reached 50% or more correction (per algorithm), and those were more likely to reach 
MCiD for srs appearance (p=0 .002 year one, p=0 .04 year two) . Correction of axial rotation of 2 grades was 
noted in 26%, and was not correlated with reaching any MCiD thresholds .
Conclusion: Adult thoracic major spinal deformity treatment has had little guidance from outcomes . 
Combining Classification and treatment algorithm (2 levels above and below coronal end levels of a curve, 
50% Cobb reduction) showed adherence to guidelines lead to significantly improved outcome .
Significance: the Classification of adult spinal deformity can be combined with a treatment algorithm . 
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in the setting of thoracic major curves the algorithm effectively guides ideal treatment for best outcome 
based upon hrQol measures .

E-Poster #44
Radiographic and Clinical results of L5 and S1 Pedicle Subtraction Osteotomies (PSO) 
for the Correction of Spinal Sagittal Imbalance
Hassan Alosh, MS; Ahmed S. Mohamed, MD; Khaled M. Kebaish, MD (John Hopkins Hospital) 
Introduction: Pedicle subtraction osteotomy at l5 or s1 is rarely performed due to the difficulty in achieving 
distal fixation and the concern about higher complications compared to those performed at a more 
proximal level . it can be more effective in correcting a focal deformity at the lumbosacral junction or the 
sacrum .
Methods: retrospective review of 14 consecutive patients who underwent a Pso at l5 or s1 between 2005 
& 2007 . Detailed radiographic measurements were done at preoperative and at final follow up . Functional 
outcome data were collected prospectively, including srs-22 and oswestry Disability index (oDi) . Values 
are reported as means followed by the minimum and maximum values in the range .
Results: Fourteen patients received a Pso at l5 or s1 . ten at l5 and four at s1 for lumbosacral deformities . 
Diagnoses included; sacral fractures (n=4), pseudoarthrosis (n=2), congenital kyphoscoliosis (n=1), 
ankylosing spondylitis (n=1), Charcot’s spine (n=1), and lumbar flat back(n=1) . Complications were, 
two superficial wound infections and one l5 radiculopathy which resolved within 6 months . there was 
no pseudoarthrosis or loss of fixation . Mean follow-up was 2 .24 yrs (1 .39, 3 .15 yrs) . Mean lumbar lordosis 
pre-operative was -28 .7º (5 .8, -63 .6), improving to -50 .3ºdegrees (-21 .2, -73 .8) at last follow-up . An overall 
22 .2º(8 .3, 37 .5) correction . At baseline, sVA was +182 .9 mm (+103 .9, +303 .4), decreasing to +18 .7 mm (-66 .0, 
+146 .9) . A mean 164 .2 mm (73 .1, 268 .4) correction of sagittal balance . Patients also reported significant 
clinical improvement; oDi score decreased from an average 66 .5 
±13 .1 (48, 84) to 40 .2±18 .8 (24, 72) at last visit . the mean srs-22 score 
was 2 .3 (1 .3, 2 .9) prior to surgery, improving to 3 .0 (2 .2, 3 .4) at last 
follow-up .
Conclusion: l5 and s1 Psos are technically more difficult 
procedures, however they are effective in the correction of 
lumbosacral sagittal imbalance . Clinical and radiographic 
outcomes are satisfactory with comparable complications to other 
levels Psos and without an icreased risk of neurologic injury or loss 
of fixation .
Significance: Psos at l5 & s1 can safely be done when indicated 
in patients with lumbosacral sagittal imbalance with satisfactory 
outcome and without an increased risk of complications .

E-Poster #45
Outcome and Surgical Strategies in the Treatment of Sacral Fractures Complicating Long 
Posterior Spinal Fusion
Ahmed S. Mohamed, MD; Albert Pull ter Gunne, MD; Richard L. Skolasky, ScD; Khaled M. Kebaish, MD (Johns 
Hopkins) 
Introduction: little work considering the management of sacral fractures complicating long post . spinal 
fusion .our aim is to assess the radiographic and clinical results .
Methods: A retrospective review of a prospectively collected database of patients who have had long 
post .spinal fusion between 2000 and 2007 .radiographic analysis including coronal curves, lumbar lordosis, 
thoracic kyphosis,sacral inclination, pelvic incidence, sagittal and coronal balance . Patient-centered 
outcomes were used to assess the clinical improvement .Values reported as means and range .

Preoperative radiograph (l) and 
postoperative radiograph & Ct (r) of 64yo 
F status post l5 Pso for sacral fracture
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Results: eleven patients who had sacral fractures following a posterior spinal fusion,mean current age is 
62 .60(47-75,sD=9 .01), females (9/11=81 .82%) .one patient had an undisplaced fracture and was treated 
non operatively .the remaining 10 patients required surgical treatment .Mean duration of hospital stay was 
7 .30 days .90 .91%(10/11) of the patients had at least one comorbidity .Mean duration of follow-up was 
25 .18 months(4-52,sD=15 .75) . All patients were treated by revision post .surgery, 3 patients were treated by 
sacral osteotomy and all had instrumentation extended to s2 with the use of s2 sacro-pelvic screws . sVA 
was 16 .09(-0 .9- ;35 .44,sD=13 .15) and 7 .82(-2 .25-18 .72,sD=7 .05) at last follow-up . the preop pelvic incidence 
was 68 .69(49 .81-98 .32,sD=16 .08)and 75 .15(61-89 .49,sD=10 .07) at last follow-up . the preop .sacral inclination 
46 .97(27 .62- ;63 .92,sD=10 .79)and 47 .42 (30-66 .22,sD=13 .98)at last follow-up .srs pre-op activity score was 
2 .33(sD=0 .51)and 3 .26(sD=0 .19) post-op .srs pre-op satisfaction score was 2 .01(sD=0 .95)and 3 .05(sD=0 .54)
post-op . the intraop . neurological problem was 22 .22% in form of dural tear and was repaired immediately . 
there was only one patient had numbness over right big toe postop . and recovered later on .
Conclusion: this retrospective case series demonstrates that among 11 patients,all benefited from s2 screw 
use in management of sacral fractures complicating long post .spinal fusion, along with significant clinical 
improvement between the pre and post-op assessment based on the srs domain scores .
Significance: to our knowledge this study is the first to evaluate the outcome of surgical treatment and the 
use of s2 screws in the management of sacral fracture complicating long posterior spinal fusion

E-Poster #46
Comparison of Complications among Growing Spinal Implants
Wudbhav N. Sankar, MD (Childrens Hospital Los Angeles); Daniel C. Acevedo, MD; David L. Skaggs, MD
Introduction: Previous studies report a complication rate of 57-119% with growing spine surgery, but this may 
be an underestimate . the purpose of this study was to evaluate the complication rate of growing spine 
surgery with various types of spinal implants .
Methods: the medical records of 36 consecutive children with spinal deformity treated with various types 
of growing implants by a single surgeon were evaluated by an unbiased reviewer for complications . Major 
complications were defined as unplanned surgery or neurologic injury . Based on construct type, patients 
were separated into three groups: (A) standard dual growing rods with proximal and distal spine anchors, 
(B) hybrid growing rods with rib anchors proximally and spine anchors distally, and (C) VePtr devices .
Results: the mean age of patients at initial implantation was 4+10 and mean follow-up was 51 months 
(24-117 months); on average, 4 lengthenings were performed on each patient over the study period . We 
found 72 complications in 26/36 patients (72%) that required unplanned surgery including 18 revisions for rod 
breakage, 31 revisions for migrated anchors, and 18 irrigations for infection . two children (5 .6%) developed 
a clinical neurologic deficit that required implant removal . Broken down by construct, group A had 23 
major complications in 10 patients for a complication rate of 230% . group B had 6 major complications in 7 
patients for a rate of 86%, and group C had 45 major complications in 19 patients for a complication rate 
of 237% . (table 1) the groups were similar in terms of preoperative Cobb angle, kyphosis, age, and BMi; 
these factors did not seem to influence the complication rate .
Conclusion: the complication rate in this series is greater than that reported by multi-center study groups . 
hybrid constructs of traditional spinal implants attached to multiple rib anchors proximally seem to have the 
fewest complications .
Significance: to the best of our knowledge this is the first study comparing various growing spine implants 
(growing rods, hybrid devices, and VePtrs) among similar patients . Families and surgeons considering 
growing rod surgery should be aware of the potential risks particularly the need for unplanned surgery .
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table 1: Complications of growing spine surgery

Complications Ccx rate Ccxs/cm growth Ccxs/year treatment Ccxs/planned surgeries
Dual growing rods 230% 0 .20/cm 0 .52/yr 0 .47/surgery
rib hybrid 86% 0 .19/cm 0 .36/yr 0 .29/surgery
VePtr 237% 0 .97/cm 0 .52/yr 0 .44/surgery

cm = centimeter; yr = year; CCx = complication

E-Poster #47
Morphometric Analysis of Vertebral Growth in the Skeletally Immature Spine
Hong Zhang, MD (Texas Scottish Rite Hospital for Children); Daniel J. Sucato, MD, MS; Pamela Nurenberg, 
MD; Anna M. McClung, RN
Introduction: there is a relationship between growth of the spine and the development of spinal deformity .
the purpose of this study was to analyze the morphology of the pedicle, vertebral body and spinal canal 
in the normal immature spine using Mri . We set out to characterize the three-dimensional growth of the 
vertebra in-vivo and define the dynamic growth of the normal growing spine .
Methods: 34 pediatric normal patients with a normal straight spine who had Mri from t1 to l5 were assigned 
to 3 groups: infantile (n=11), 0-3 years of age; juvenile-young (n=16), 4-7 years of age; and juvenile-old (n=7), 
8-10 years of age . true transverse Mri images were utilized for pedicle (width and length), vertebral body 
(height, depth and width), and spinal canal area measurements .
Results: (table): the mean increase of the pedicle width and length was 0 .7-mm (16%) and 3 .2-mm (18%) 
from the infantile to the juvenile-young, and was 0 .9-mm (15%) and 2 .2-mm (11%) through the juvenile-old 
group . the mean increase of the vertebra body width, depth and height was 3 .6-mm (15%), 4 .5-mm (27%) 
and 3 .1-mm (27%) from the infantile to the juvenile-young, and was 2 .9-mm (10%), 1 .9-mm (9%) and 2 .1-mm 
(15%) through the juvenile-old group . the mean increase of the spinal canal area was 41-mm2 (19%) from 
the infantile to the juvenile-young and was only 1 .8-mm2 (0 .7%) through the juvenile-old group .
Conclusion: the current study established the growth of the pedicle, spinal canal and vertebral body in-
Vivo in the normal pediatric population . the vertebral growth rate in the infantile and the juvenile-young 
period was significantly greater than in the juvenile-old period . spinal canal area is commensurate with the 
growth of the pedicle width and has little growth after the juvenile-young period . Pedicle screw fixation 
would not influence on the size of the spinal canal after the early juvenile period but may significantly 
disturb the pedicle growth in length .
Significance: this study was done to characterize the dimension and dynamic growth of the vertebra in the 
skeletally immature spine . it provided significant information for treatment of early onset spinal deformities .
Table: the Pedicle, Vertebral Body and spinal Canal Measurements

Pedicle Width 
(mm)

Pedicle length 
(mm)

Vertebral Body 
Width (mm)

Vertebral Body 
Depth (mm)

Vertebral Body 
height (mm)

spinal Canal Area 
(mm²)

0-3 
Years

4-7 
Years

8-10 
Years

0-3 
Years

4-7 
Years

8-10 
Years

0-3 
Years

4-7 
Years

8-10 
Years

0-3 
Years

4-7 
Years

8-10 
Years

0-3 
Years

4-7 
Years

8-10 
Years

0-3 
Years

4-7 
Years

8-10 
Years

t1-t3 3 .4 3 .9 4 .6 16 .6 18 .1 20 .2 21 .8 25 .0 25 .1 13 .7 15 .5 15 .5 7 .8 9 .7 10 .9 175 .2 224 .3 228 .2
t4-t6 3 .0 3 .3 3 .4 16 .3 19 .1 20 .5 19 .3 21 .8 23 .3 15 .8 118 .4 19 .8 8 .9 11 .3 12 .7 166 .4 206 .6 211 .6
t7-t9 3 .4 3 .7 3 .8 17 .2 19 .4 20 .8 21 .0 22 .9 24 .7 16 .6 20 .6 22 .8 9 .7 12 .9 14 .1 176 .8 209 .1 213 .4
t10-t12 4 .2 4 .9 5 .5 17 .8 20 .9 23 .1 23 .8 27 .0 29 .5 16 .2 21 .2 23 .5 11 .3 14 .8 16 .6 206 .2 244 .3 241 .1
l1-l5 5 .4 6 .3 7 .7 18 .4 22 .4 25 .0 28 .4 32 .9 37 .1 17 .3 22 .9 25 .2 12 .8 16 .6 18 .8 279 .1 321 .7 322 .4
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E-Poster #48
Predicting Ideal Spinopelvic Balance in Adult Deformity
Chris J. Neal, MD (Northwestern University); Jamal McClendon, MD; Frank L. Acosta, MD; Tyler Koski, MD; 
Stephen L. Ondra, MD 
Introduction: spinopelvic balance describes the relationship between the pelvis and the spine . Developing 
a formula to describe this relationship can allow its application to adult deformity surgery .
Methods: using the literature for normal values, a mathematical relationship between the spine and pelvis 
was derived for 2 age groups, adults (18-60) and geriatric (>60), by dividing the pelvic incidence (Pi) by the 
sum of the main thoracic kyphosis (tK) and lumbar lordosis (ll) . this relationship is termed the spinopelvic 
constant (r) . An equation was then constructed: Pi=r(ll+tK) . A retrospective review was performed using 
post-operative patients in our spinal deformity database . the difference between the predicted, as 
determined by the formula, and the measured sum of ll+tK was then calculated to determine the degree 
of spinopelvic imbalance .
Results: the spinopelvic constant in adult (-2 .57) and geriatric population (-5 .45) was calculated . the 
formula was applied to 41 adult deformity patients (13 adults, 28 geriatric) . there were significant 
differences in outcome measures across the spinopelvic balance groups at the  .05 level; being 0 to 10º of 
predicted resulted in the best outcomes . sagittal and spinopelvic balance were then compared . A patient 
was in sagittal balance if they were +/-50mm from neutral and in spinopelvic balance if they were +/- 10º 
of predicted . Four categories were compared: 1) 
those in sagittal and spinopelvic balance (n=17), 2) 
those in sagittal but not spinopelvic balance (n=11 ), 
3)those in spinopelvic but not sagittal balance (n=5), 
and 4)those in neither sagittal nor spinopelvic balance 
(n=8) . there were significant differences in outcome 
measures across the sagittal/spinopelvic balance 
groups at the  .05 level . From this analysis, patients 
that are in both sagittal and spinopelvic balance 
have better outcomes than those who are in neither . 
however, the results between those that are either in 
sagittal or spinopelvic balance, but not the other, are 
roughly equivocal .
Conclusion: restoring spinopelvic balance in adult 
deformity patients may be important in determining 
surgical outcomes independent of sagittal balance .
Significance: restoration of spinopelvic balance may 
improve outcomes in adult deformity patients .

E-Poster #49
Segmental Resection Osteotomy and Dual Axial Rotation Corrective Technique for Severe 
Angular Kyphosis
Zhongqiang Chen, MD (Peking University 3rd Hospital); Qiang Qi, MD; Zhaoqing Guo, MD; Weishi Li, MD; Yan 
Zeng, MD; Chuiguo Sun, MD
Introduction: Design a new surgical correction and fixation technique for severe angular kyphosis . observe 
the feasibility, safety and effectivity of the surgery .
Methods: From May 2004 to December 2006, we treat 23 cases severe kyphosis (average Cobb angle 86 .9º, 
range 50º-130º) with segmental resection osteotomy, section distraction, dual axial rotation correction 
and instrumentational fusion technique (Figure 1) . radiographic assessment for sagittal alignment of the 
total spine and kyphosis Cobb angle, including 9 cases of combined scoliosis Cobb angle, was performed 
before and immediately after operation, and at last follow-up (minimum 2 years) . the Frankel grading 

Comparing the mean total srs score to sagittal and 
spinal pelvic balance shows the best outcomes in 
patients in both sagittal and spinal pelvic balance, the 
worse outcomes in patients in neither sagittal or spinal 
pelvic balance and equivocal results in patients wither 
either sagittal or spinal pelvic balance . sPB=spinopelvic 
balance sB=sagittal Balance
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system for neurological function and oswestry Disability index (oDi) were evaluated preoperatively and at 
last follow-up . Patients satisfactory index (Psi) was also used for clinical evaluation at last follow-up .
Results: the mean surgical time was 6 .7 hours . the average blood loss was 3700ml . the complications include 
1 shifting of artificial vertebrae, 5 nerve root injury, 3 dural tear and 1 transitory dysfunction of lower extremity . 
All of these complications recovered after feasible treatment . All the patients were followed 2 years or 
more after surgery . the average kyphotic angle was 86 .9º preoperatively, which was improved to 25 .6º 
immediately after surgery, and got an average correction rate of 72 .17% . At follow-up, the average kyphotic 
angle was 27 .4º, and correction rate was 69 .87% . the 9 cases who combined with scoliosis had an average 
Cobb angle of 31 .2º, which decreased to 3 .4º immediately after surgery, and the correction rate was 90 .06% . 
the correction rate was kept until follow-up (83 .39%) . some patients got an improved neurological function . 
except for 4 cases who had no symptoms before surgery, 
the average oDi was 18 .47 preoperatively, and 10 .47 at 
follow-up . the average improvement of oDi was 43 .31% . the 
Psi result showed a total satisfied rate of 91 .30% .
Conclusion: segmental resection osteotomy, dual axial 
rotation correction and instrumentational fusion technique 
is an effective and safe way to treat severe angular 
kyphosis . the correction rate was satisfactory . it had a good 
long term results .

E-Poster #50
Patients Perceive Perioperative Complications as More Severe and Having Greater 
Negative Consequences than Surgeons
Adam Cabalo, MD (Oregon Health Sciences University); R. Shay Bess, MD; Kara Lanning, BS; Behrooz A. 
Akbarnia, MD; Oheneba Boachie-Adjei, MD; Douglas C. Burton, MD; Munish Gupta, Richard Hostin, MD; 
Christopher I. Shaffrey, MD; Kirkham B. Wood, Khaled M. Kebaish, MD; Matthew E. Cunningham, MD, PhD; 
Robert A. Hart, MD; International Spine Study Group
Introduction: the clinical and medicolegal consequences of perioperative complications following spinal 
deformity surgery negatively impact outcomes . Patient outcomes following perioperative complications 
have been evaluated, but a complications disability measure does not exist . We evaluated surgeon and 
patient perceptions of different complications to help create an adverse event impact instrument .
Methods: Descriptions of 22 spine surgery complications were administered to 14 spine surgeons and 
15 adult spinal deformity patients . Participants assigned visual analog severity based numerical value 
to each complication (0-10; 0 = not severe, 10 = worst possible) . Questions included perceived; 1) 
complication severity =seVeritY, 2) complication impact upon procedure satisfaction=sAtisFACtion, and 
3) complication impact on quality of life=liFe . Values were evaluated using AnoVA and student’s t-test .
Results: Mean seVeritY difference between surgeons (5 .2, range 1 .1 ±1 .9=blood transfusion-10 .0 ± 
0 .0=death) and patients (6 .4, range 2 .6 ± 2 .6=uti- 9 .2 ± 2 .3=stroke) approached significance (p=0 .068) . 
Mean sAtisFACtion was similar for surgeons (5 .0; range 0 .7 ±1 .0=blood transfusion-10 .0 ± 0 .0=death) and 
patients (5 .9; range 2 .1 ± 2 .3=uti- 9 .0 ± 2 .8=death; p=0 .22) . Mean liFe was significantly lower for surgeons 
(4 .8; range 1 .0 ±1 .0=uti, to 10 .0 ± 0 .0=death) than patients (6 .3; range 1 .8± 2 .3=uti, to 9 .5 ± 1 .0=stroke; 
p<0 .05) . Patients perceived blood transfusion, deep vein thrombosis, dural tear, heart attack, lung failure, 
pulmonary embolus, and stroke significantly worse on all measures (seVeritY, sAtisFACtion, and liFe) 
than surgeons (p<0 .05) . Patient and surgeon scores for dural tear and blood transfusion demonstrated the 
greatest discrepancy in all measures .
Conclusion: Perioperative complications may worsen patient outcomes and have medicolegal 
consequences . We found significant variation between surgeon and patient perceptions of spine surgery 
complications . Patients believed complications would have more severe impact on satisfaction and 
quality of life . this discrepancy highlights potential need for improved surgeon communication and patient 
education . Future research will compare these results to patients incurring complications .
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E-Poster #51
Beneficial Influence of Titanium Mesh Cage on Infection Healing and Spinal 
Reconstruction in Hematogenous Septic Spondylitis
Panagiotis Korovessis, PhD ( Genaral Hospital ‘Agios Andreas’) Thomas Repantis, MD
Introduction: there is a controversy concerning the optimal treatment for pyogenic spondylitis regarding 
approach, instrumentation and staging .this series investigates if the use of titanium mesh cage on the site of 
infection could be beneficial for successful outcome of the operative treatment for pyogenic spondylitis .
Methods: twenty-four patients aged 57 ± 16 years suffering from persistent or complicated septic 
spondylitis were treated by a total of 25 single stage combined surgeries (first: anterior debridement/partial 
vertebrectomy plus mesh cage filled with autologous bone graft; second: pedicle screw fixation with open 
and minimal invasive techniques) . the indications for surgery included neurologic compromise, significant 
vertebral body destruction with kyphosis associated with segmental instability, failure of medical treatment, 
and/or epidural/ paravertebral abscess formation . needle biopsy was performed in all patients before 
surgery . Patients were evaluated before and after surgery in terms of pain and neurologic level, sagittal 
segmental spinal balance, radiologic fusion and recovery .
Results: All but 1 tetraplegic patient, who died because of massive clot lung embolism 2 months after 
surgery, were followed for 56 months (range, 31-116 months) the VAs score improved from 6 .5 before 
surgery to 1 .8 after surgery . the segmental kyphotic deformity was corrected at an average of 6º, 
without cage settling . An insignificant loss of kyphosis correction of an average 0 .6º was measured in the 
thoracolumbar junction only . Blood loss, surgical time, and surgical complications were significant less in the 
patients who operated with minimal invasive technique . Patients with incomplete neurologic impairment 
improved after surgery . Physical function (sF-36) averaged 72 1 year after surgery . All operated patients 
had resolution of infection . there was neither migration of mesh cage nor posterior instrumentation failure at 
the last follow-up observation .
Conclusion: A radical debridement of spinal infection and anterior insertion of titanium cage, filled with 
autogenous bone graft, secured with pedicle screw instrumentation should have had a beneficial influence 
on the eradication of infection, segmental and global spinal reconstruction and fusion .

E-Poster #52
How Much Kyphosis Correction can be Obtained with Posterior Vertebral Column 
Resection (VCR)?
Woojin Cho, MD, PhD (Washington University School of Medicine) ; Lawrence G. Lenke, MD; Linda A. 
Koester; Brenda Sides, MA; Christine Baldus, RN, MHS
Introduction: recently posterior VCr (PVCr) has 
been performed to correct severe rigid spinal 
deformities and was proven to be relatively safe and 
effective . however, there is no scientific reference to 
the correlation between the amount of correction 
achieved and the shortening of the vertebral 
column with PVCr .
Methods: Among 88 PVCr patients treated by a 
single surgeon, 26 patients with primarily a kyphotic 
deformity and clear anatomical landmarks visible on 
pre and post-op x-rays were selected, and several 
anatomical lines and angle measurement were 
utilized as depicted in Fig . 1 . (left side is preop and 
right side is postop . the vertebra above and below 
are supra-adjacent and infra-adjacent vertebra 
respectively . the body at the level of resection was 
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omitted .) two approximations were calculated . the geographic approximation(g)= (tang * 2+1)*15º . the 
rough approximation(r) is about the same amount of x, if y≥40; twice of x, if y<40 . the change in segmental 
kyphosis (the angle between one level above and below) was measured(K) and compared with the 
geometric(g) and the rough approximation(r) .
Results: the absolute Mean ± se for K-g and K-r was 0 .99 ± 0 .14º, 4 .33 ± 0 .55º, respectively . 99% confidence 
interval(Ci) for mean of K-g and K-r was 0 .60~1 .38º, 2 .79~5 .88º respectively . K-g is not significantly different 
from 0 .5º (p=0 .001) . K-r is also not significantly different from 3º (p=0 .01) . the validity of this approximation 
was also tested with 20 patients, which was also high(p=0 .0009, 0 .02;respectively) . in other words, the actual 
kyphosis correction(K) was very close to the 2 approximations g and r and thus can be predicted by these .
Conclusion: With both approximations, the amount of kyphosis correction can be estimated precisely . if the 
vertebral body was small, the amount of kyphosis correction was exaggerated .
Significance: Preoperative planning can be made with the formula for the geographic approximation(g), 
and the intra-operative rough planning can be made with the rough approximation(r) . the size of the 
vertebral body affects the amount of kyphosis correction with the same amount of vertebral column 
shortening .

E-Poster #53
Epsilon Aminocaproic and Transexamic Acid Decrease Osteoblast Differentiation and 
Mineralization In Vitro
Firas M. Kara, MD, PhD; Kushagra Verma, MS (NYU Hospital for Joint Diseases); Shaun Xavier, MD; Thorsten 
Kirsch PhD, Thomas J. Errico, MD
Introduction: the two most common antifibrinoltyic treatments, tranexamic acid (txA) and epsilon 
aminocaproic acid (eACA), have not been evaluated in vitro for their potential interaction with osteoblast 
cells . the purpose of this study was to evaluate the effect of txA or eACA on osteoblastic differentiation and 
mineralization in vitro .
Methods: Murine osteoblastic cell line (MC3t3-e1) was cultured for 17 or 21 days in alpha-MeM media 
with 50&#181;g/ml vitamin C and 10mmoles beta-glycerolphosphate enrichment . eACA and txA were 
added at concentrations of 10, 50, 100, 500 or 1000 μg/ml . to evaluate osteoblastic differentiation, alkaline 
phosphatase (AlP) activity was quantified on day 17 . Alizarin red activity was measured on day 21 to assess 
osteoblastic mineralization .
Results: osteoblastic differentiation and mineralization were decreased under the presence of eACA or txA . 
With exposure to eACA, AlP activity decreased up to 62% on day 17 and alizarin red activity decreased 
up to 38% on day 21 . With exposure to txA, AlP activity decreased up to 63% on day 17 and alizarin red 
activity decreased up to 42% on day 21 . the response to both medications was dose dependent .
Conclusion: With exposure to txA or eACA, AlP and Alizarin red activity were both significantly decreased in 
a dose dependent manner . this reflects a disruption in osteoblastic differentiation and mineralization in vitro, 
which may have clinical implications .
Significance: 
We find that 
antifibrinolytic 
treatments interfere 
with osteoblastic 
cells, which are 
responsible for 
mediating spinal 
fusion after 
instrumentation . 
the use of these 
treatments may affect the rates of spinal fusion observed clinically .

eACA 
(µg/ml)

Day 17 AlP 
(µg/mg)

Day 21 Alizarin 
(% of control)

txA 
(µg/ml)

Day 17 AlP 
(µg/mg)

Day 21 Alizarin 
(% of control)

0 81 .7 100% 0 82 .3 100%
10 63 .7 76% 10 48 .4 88%
50 52 .3 78% 50 28 .6 70%

100 59 .9 74% 100 41 .3 59%
500 42 .8 67% 500 25 .2 63%

1000 30 .9 62% 1000 30 .7 58%
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E-Poster #54
Correlation of Risser Sign, Skeletal Age of Hand and Wrist with the Histological Grade of 
Iliac Crest Apophysis in Girls with Adolescent Idiopathic Scoliosis
Qiu Yong, MD (Nanjing University Medical School); Wang William Wei-jun, PhD; Xia Cai-wei, MD; Zhu Feng, 
MD; Zhu Ze-zhang, MD; Wang Bing, MD; Wang Shou-feng, MD; Yeung Benson Hiu-yan, MD; Lee Simon 
Kwong-man, MD; Prof. Jack Chun-yiu Cheng
Introduction: the evaluation of the remaining growth in the patients with Ais is highly significant in predicting 
the curve progression and thus influencing the treatment strategy in Ais . the present study aimed to 
investigate the value of the skeletal age of hand and wrist, digital skeletal age (DsA) and risser sign in 
maturity assessment in the girls with Ais by associating with the hg of iliac crest apophysis .
Methods: 53 Ais girls with a mean age of 14 .0yrs undergoing spinal instrumentation with autogenous bone 
graft were recruited . Year since menarche (YsM) was recorded while the skeletal age of hand and wrist, 
DsA and risser grade were evaluated radiologically . using a standardized histological grade of proliferative 
chondrocyte zone of the iliac crest apophysis, correlation between the hgs and the radiological and 
clinical skeletal maturity parameters was analyzed .
Results: the hgs were negatively correlated with the radiological skeletal ages with the highest correlation 
coefficient between hgs and skeletal age of hand and wrist . the negative correlations between hgs and 
the chronological age, YsM were significant and could be enhanced by combining with the skeletal age 
of hand and wrist or DsA . no proliferative chondrocyte zone of the apophysis was detected when patients 
were either over 16yrs old or risser grade 5, and 2yrs post-menarche or over 15yrs old in patients with DsA 
stage iii and risser grade 4 .
Conclusion: radiological skeletal age of the wrist and digits can provide important information for maturity 
assessment in girls with Ais . it can also enhance the sensitivity of chronology age and YsM in determining 
the remaining growth potential .
Significance: skeletal age of the wrist and digits are recommended to enhance the accuracy of maturity 
assessment in girls with Ais .

E-Poster #55
The Effect of Operative Position during Posterior Spinal Fusion for AIS: Does it 
Influence Sagittal and Axial Alignment of the Thoracic Spine?
Jahangir Asghar, MD (Shriner’ Hospital); Patrick J. Cahill, MD; Amer Samdani, MD; M. Darryl Antonacci, MD; 
David H. Clements, MD; Randal R. Betz, MD 
Introduction: Correction of all 3 planes during PsF for Ais remains a challenge . this study was to examine 
the effects of the position of the chest roll on thoracic kyphosis and its influence on axial alignment of the 
thoracic spine .
Methods: An irB approved retrospective review of 25 consecutive patients with lenke 1, 2, 3 and 4 Ais 
curves positioned prone on the Jackson spinal table . the inclusion criteria consisted of patients with pre-
positioning standing lateral radiographs . Plus, lateral radiographs of the patient positioned prone on the 
Jackson table . one with the chest roll positioned approximately 2 cm below sternal notch (st) . A second 
lateral radiograph with the chest roll postioned proximal to the level of the xiphoid process (xi) . Axial 
measurements with a scoliometer and the rib hump index on radiograph were recorded . A statistical 
analysis using sPss software was performed to measure for significant differences between the groups .
Results: the mean coronal deformity on standing AP radiograph was 58 degrees with the median apex 
of the deformity at t9 . the mean erect standing thoracic kyphosis measurements were 9 .2 degrees . the 
scoliometer reading on the Adam’s forward bend was 21 .2 degrees . in the prone, position the mean 
thoracic kyphosis for the sternal notch chest pad was 4 .9 degrees (range: -3 degrees to +17 degrees) and 
the mean kyphosis for the xiphoid positioned chest roll was 13 .8 degrees (range: +6 degrees to +24 degrees, 
P=0 .0093) . the mean scoliometer reading between the two groups (xi-16 .5, st-12 .2, P=0 .021) . this was further 
exhibited by the significant difference in the rib index . (xi-1 .74, st- 1 .41, P=0 .039) .
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Conclusion: the xiphoid placed chest roll as compared to the standard sternal position resulted in a 
statistically significant increase in the amount of thoracic kyphosis averaging 9 degrees . however, there was 
also an associated with increase in the thoracic deformity with the altering of the position of the chest roll 
clinically with a scoliometer and by the rib hump index on radiograph .
Significance: When positioning a patient on the Jackson spine table, the placement of the chest roll 
influences thoracic sagittal plane . Due to the complex planar coupling of the spine, the axial plane is 
concurrently affected
table # 1-Prone intra-operative position Measurements 

sternal Chest roll xiphoid Chest roll P Value
Main thoracic Kyphosis (t5-t12) 4 .95◦ 14 .77◦ P=0 .0093
rib index* (D1/D2) 1 .41 1 .74 P=0 .039
Prone scoliometer Measurements 12 .22◦ 16 .15◦ P=0 .021

E-Poster #56
Biomechanical Effects of Transverse Connectors on a Cervical Spine Rod-Screw 
Construct. An In Vitro Human Cadaveric Study
Etienne P. Morel, MD (Mayo Clinic); Andrew Utter, MD; Kristin D. Zhao, MA; Dirk Larson, MS; Lawrence 
Berglund; Ralph E. Gay, MD; Miranda N. Shaw; William E. Krauss, MD; Prof. Kai-Nan An
Introduction: Contrary to the thoracic and lumbar spine, the biomechanical effects of transverse 
Connectors on cervical spine rod-screw constructs remains unknown . thus, no agreement is found in 
literature on their usefulness in such cases .
Methods: eleven human cadaveric cervicothoracic spines (C2-t1) were biomechanically tested using an 
unconstrained, custom-designed spine simulator, under extension-flexion, lateral bending, and axial rotation 
loading . After intact analysis, all specimens were instrumented from C3 to C7, using the same posterior rod-
screw construct . sequential destabilizations were performed to create 3 models: (A) wide laminectomy; 
(B) 50% facetectomies; (C) 100% facetectomies . using a load-control protocol (max +/-2nm), three 
configurations were randomly tested for each model: no tC; one tC; two tC . range of motion (roM) for 
each model and condition were compared under the same load, in each direction of the motion .
Results: stiffness was reduced by the destabilization procedure except for Model A . Flexion-extension was 
not significantly changed by the addition of 1 or 2 tC . lateral bending was reduced by the addition of 2 
tC’s in Model B and C (90%, and 91%, normalized value to “notC” condition, p<0 .05) . Axial rotation was 
significantly reduced for all Models (61% for A, 59% for B, 61% for C, normalized value, p<0 .05) .
Conclusion: the rod-screw construct gave excellent stabilization to every model . the addition of one and two 
tC increased the stiffness of the constructs, in every direction of the motion . significant differences appeared 
for axial rotation, lateral bending in Model B and C . in these cases, 2 tC appeared to produce more stiffness 
compared to one . these results suggest the addition of 2 tC clinical situations deemed most unstable .
Significance: - Previous studies showed excellent stabilization potential for the cervical spine rod-screw, 
without the addition of transverse connectors (tC) . this biomechanical study, using human cervical spines, 
by simulating 3 different surgical situations, showed increase of the stiffness of a cervical spine rod-screw 
construct by the addition of 2 tC, for axial rotation in every situation and for lateral bending in the most 
unstable situation .
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E-Poster #57
The Effect of Posterior Spinal Releases on Axial Correction Torque: A Cadaver Study
Patrick Bosch, MD (University of New Mexico); Shakeel Durrani, MD
Introduction: Posterior only approaches for spinal deformity are increasingly popular, with many surgeons 
utilizing more extensive posterior releases, such as Ponte or smith-Peterson osteotomies (sPos) to improve 
correction . the axial plane, or thoracic prominence also receives greater attention in pedicle screw based 
correction maneuvers . in order to determine the decrease in force needed to axially rotate the spine by 
posterior facetectomy or rib head resection a cadaver model was analyzed .
Methods: Four fresh-frozen human cadavers were instrumented with fixed angle pedicle screws in the 
thoracic spine . the torque needed to produce 25º axial deflection at individual spinal segments (levels t5-
t11) was measured using a custom needle deflection torque device attached to commercially available 
vertebral rotating construct . After the intact specimen was tested, torque measurements were repeated 
following a full facetectomy (sPos) and posterior rib head resection .
Results: Complete fasetectomy resulted in an 18% decrease of torque needed to produce 25º of axial 
deformity compared to the intact specimen (p<0 .001) . rib resection added another 36% decrease in 
torque (p<0 .001) . [table 1]
Conclusion: Complete facetectomies (Ponte or smith-Peterson osteotomies) decrease the force required 
to rotate spinal segments with respect to the axial plane by approximately one-fifth . Posterior rib head 
resection should be considered to further loosen the spine if additional axial correction is desired .

Fasectomy Percent of intact ribresection Percent of intact ribresection Percent of Fasectomy
level n Mean (se) p-value1 n Mean (se) p-value n Mean (se) p-value
t5 4 92 (12) 0 .54 3 59 ( 8) 0 .03 3 71 ( 1) <0 .001
t6 4 82 ( 4) 0 .02 3 51 ( 9) 0 .03 3 61 ( 6) 0 .03
t7 4 68 (11) 0 .06 3 44 (11) 0 .04 3 58 (15) 0 .11
t8 4 71 ( 2) <0 .001 4 40 ( 6) 0 .002 4 57 ( 9) 0 .02
t9 4 89 ( 9) 0 .33 4 48 ( 6) 0 .004 4 54 ( 6) 0 .005
t10 4 83 ( 8) 0 .12 4 55 ( 6) 0 .006 4 66 ( 4) 0 .004
t11 4 85 ( 7) 0 .12 4 71 (14) 0 .14 4 82 (11) 0 .20
All levels 28 82 ( 3) <0 .001 25 53 ( 4) <0 .001 25 64 ( 3) <0 .001

1All hypotheses test for differences from 100% .

E-Poster #58
Interest in Assessing 3D Postural Balance with Respect to the Gravity Line
Jean-Sébastien Steffen (Arts et Metiers ParisTech - CNRS); Jean-Marc Vital, MD; Olivier Hauger, MD; Prof. 
Jean Dubousset; Prof. Wafa Skalli
Introduction: Postural balance assessment may help diagnosis, planification and follow up in cases of 
spine disorders . this paper explores the interest of quantifying postural balance in clinical routine, using 3D 
reconstruction from biplanar x-ray device in combination with a force plate .
Methods: 82 patients were enrolled consecutively, divided into three groups (scoliosis, Kyphosis and other) 
and compared with 22 asymptomatic subjects . head to knee x-rays were taken while the subject was on 
a force plate in free standing position . head position was controlled using a mirror at eyes’ level . Merging 
of the gravity line (gl) with 3D reconstruction yielded the relative position of the center of acoustic meati 
(CAM) and t1 vertebral body . the inclination of the axis linking the CAM to the hip axis center (hAC) on the 
sagittal plane was also calculated . Pearson correlation coefficient between the postero-anterior offset of 
the CAM to gl and the sagittal inclination was calculated for each group .
Results: observing the position of the CAM with respect to the gravity line highlighted different pattern 
according to several kind of pathology . the distance of CAM to gl was inferior to 40mm by asymptomatics 
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while it could reach respectively 90mm and 130mm by scoliotic and hyperkyphotic patients . the mean 
distance from t1 to gl is similar in the ‘Asymptomatic’, ‘scoliosis’ and ‘other’ groups with 25±15mm . 
the sagittal CAM-hAC inclination is correlated with the position of the CAM in all pathological groups 
(‘scoliosis’-r=0 .90, ‘Kyphosis’-r=0 .81 and ‘other’-r=0 .80) but not by ‘Asymptomatic’ (r=0 .51) .
Conclusion: transversal distance from CAM to gl has never been assessed in free standing position but 
highlights more postural trouble than the distance from t1 to gl . the correlation between the sagittal 
CAM-hAC inclination and the CAM-gl sagittal offset by patients may allow a similar analysis without force 
plate . observing postural balance in 3D with respect to the gravity provides clinically relevant information 
and may help better understand the mechanisms related to specific pathologies . either CAM position with 
respect to the gravity line or CAM-hAC inclination could help in assessment of postural balance .

E-Poster #59
The Usefulness and limitations of the Nash and Moe Rotational Grading Method in 
Predicting Vertebral Rotation
Terry Amaral, MD (Montefiore Medical Center); Adam L. Wollowick, MD; Sam Moghtaderi, MD; Beverly 
Thornhill, MD; Vishal Sarwahi, MD
Introduction: nash and Moe (nM)is a commonly used method to determine vertebral rotation . Previous 
studies have reported correlation between the nM grade and vertebral rotation . ho, et al and Kuklo, et 
al have provided mathematical formulae establishing this relationship . We have also reported reasonable 
correlation between the two . however, each of these studies was limited by small numbers .
Methods: We assessed patients with Ais with thoracic or thoraco-lumbar curves who were candidates for 
surgical correction and who had preoperative Ct scans on file . All measurements were obtained by two 
independent observers . the apex vertebra of each curve was assigned a rotation grade via the nash & 
Moe technique based on standard standing films . the same vertebra was similarly graded on a scout Ct 
(supine) view . Direct measurement of angular rotation was performed on the axial Ct slice containing the 
apex vertebra, as described by ho et al .
Results: 83 patients (143 curves) were assessed . the group was 77 .1% female, with mean age of 14 .4 years . 
Mean coronal Cobb angle was 46 degrees, and mean Ct axial rotation was 19 .5 degrees . Paired t-tests 
showed no significant interobserver differences for any of the measured variables . there was a significant 
difference between nash & Moe grades in standing films compared to the same vertebrae on supine views 
(p=0 .000001) . A linear regression did not strongly correlate the nash & Moe grade as seen on supine Ct 
scout view with direct angular rotation (r = 0 .49) .
Conclusion: Both nash & Moe grading and ho et al’s technique of Ct measurment were found to have 
good interobserver reliability . however, a significant difference in nM grading is seen with changes in 
patient position . the previously reported correlation of nM grading and Ct scan rotation was found to be 
weaker in larger samples . this correlation remained unchanged regardless of patient positioning . Previously 
described formulae establishing this relationship could not be validated .
Significance: little information can be obtained from the nash and Moe measurements and surgeons must 
be aware of its limitations .

E-Poster #60
Incidence of Spinal Injuries and Their Surgical Treatment in Children and Adolescents: A 
Population Based Study from 1997 to 2006 in Finland
Ville Puisto, MD (Helsinki University Central Hospital); Ville T. Puisto, Sakari K&#228;&#228;ri&#228;inen, Antti 
Impinen, Timo Parkkila, Erkki Vartiainen, Tuomas Jalanko, Mikko P. Pakarinen, Ilkka Helenius
Introduction: epidemiological data on spinal injuries and their treatment in children is sparse, and only 
few population based data exist on the subject . Aims of the current study were: to define incidences of 
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children’s spinal fractures and spinal cord injuries and to evaluate the need for surgical interventions in a 
population based epidemiological study in Finnish children and adolescents .
Methods: All spinal fractures and spinal cord injuries in children under 18 years of age treated in hospital 
between 1997-2006 in Finland were included . the data on injuries, hospitalizations, and surgical treatment 
were collected from the national hospital Discharge register which includes all in-patient treatment 
periods . Fatal spinal injuries were derived from the official Cause-of-Death statistics of Finland .
Results: the overall incidence of spinal fractures remained rather stable during the follow-up period, 
averaging 66 per million children and representing 2 .3% of all pediatric fractures . the proportions of cervical, 
thoracic, and lumbar spine injuries altered with age . in younger children (<8 years of age), cervical spine 
was most often affected, and cervical spine dislocation was the most common injury . in the older children, 
lumbar (42%) and thoracic spine injuries (33%) were more common than cervical . Annual incidence of 
pediatric spinal cord injuries was 4 .3 per million children and 1 .9 if prehospital fatalities were excluded . 
Cervical spinal cord injury with or without cervical spine fractures accounted for 80% of the fatalities . one-
third of the spinal injuries required surgical treatment . Most common procedures were posterior lumbar 
spine stabilization, anterior cervical spine decompression and stabilization, and posterior thoracic spine 
stabilization .
Conclusion: Pediatric spine and spinal cord injuries are rare . Prevention of spinal cord injuries is part of the 
overall prevention of severe accidents
Significance: in contrast to previous literature, the most commonly affected area in pediatric spinal injuries 
was lumbar spine . one-third of the injuries require surgical intervention .

E-Poster #61
Ten Years Follow-Up of Thoracoscopically Assisted Treatment of Thoracolumbar 
Fractures
Heinrich Boehm, MD (Zentrlklinik Bad Berka); Ahmed M. Shawky, MD; Prof. Hesham Er Saghir
Introduction: Although there are many studies that show good outcomes regarding the follow up of 
thoracoscopically treated patients with fractured spine, there are no single available study concerned with 
the long-term follow up of such patients (after reviewing Medline, Pubmed, and ovid) .
Methods: Between May 1994 and August 1998 forty four patients with spinal fractures were operated upon 
in our hospital using thoracoscopically-assisted technique . out of those, thirty patients were available for 
late follow up . Clinical and radiological outcomes of these patients were evaluated after a mean follow 
up period of 11 .57 years (range 10-13 years) . those patients underwent posterior stabilization plus anterior 
thoracoscopically assisted decompression and fusion . of these 30 patients 15 were operated in lateral 
decubitus position and 15 in prone position . the oDi (oswestry Disability index) was used for subjective 

Parameter 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Mean
Spine fractures 83 54 85 69 63 85 74 67 83 86 75
 Cervical spine 21 12 29 22 16 21 19 23 24 27 21
 thoracic spine 28 19 23 23 18 32 21 21 28 23 25
 lumbar spine 34 23 33 24 29 32 34 23 31 36 30
Spinal cord injuries 2 3 1 5 1 1 3 2 1 2 2 .1
Surgical treatment 18 11 28 22 20 27 27 22 22 24 22
 Cervical spine 4 3 10 6 9 4 9 8 6 6 6 .5
 thoracic spine 2 2 2 8 3 8 6 5 6 7 4 .9
 lumbar spine 12 6 16 8 8 15 12 9 10 11 11
Fatal spinal injuries 5 1 2 2 7 3 3 1 2 1 2 .7

Table 1 . spinal injuries leading to hospital treatment in Finnish children and adolescents (below 18 years of age) 
between 1997 and 2006 .
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clinical evaluation, combined with clinical examination evaluating range of motion, local tenderness, scars 
condition, and neurological status . Plain x-ray in two views (anteroposterior and lateral) was used for the 
radiological evaluation .
Results: Fusion rate was 100% . the oDi ranged from zero to 18 with a mean of 4 .66 . With the exception of 
one patient, there were no restrictions of range of motion . All patients showed no local tenderness and 
excellent scar condition . the neurological status was not changed compared with that 2 years after 
surgery . Although patients operated in prone position showed better initial correction and less loss in 
correction in follow up, but the difference was statistically insignificant . there is no statistically significant 
difference between cases operated in lateral position and those operated in prone position as regarding 
oDi, and fusion rate .
Conclusion: the use of thoracoscopy in cases of spinal fractures showed a good long term results 
regarding both clinical and radiological evaluation in either lateral or prone position . in comparison to 
open thoracotomy, our results were better in form of better fusion rate and less incidence of long-term 
complications .
Significance: to our knowledge, this is the first study with a minimum of 10 years follow up of 
thoracoscopically treated patients with fractured spine .

E-Poster #62
A Novel Neuromonitoring Phenomenon May Anticipate MEP Loss and Avoid Further 
Spinal Cord Insult During Surgery
Amir A. Mehbod, MD (Twin Cities Spine Center); Ensor E. Transfeldt, MD; Stan Skinner, MD
Introduction: We report a novel phenomenon: suprasegmentally generated electromyographic discharges 
(seDs) which can predict transcranial motor evoked potential (MeP) loss during spinal surgery at spinal cord 
level .
Methods: the records of 184 patients undergoing cervical (173) or thoracic (11) decompression were 
retrospectively reviewed . the same intramuscular recordings were used for electromyography (eMg) 
and MeP . severe seDs, seen at least two segments below the operative site, were defined as frequent, 
complex bursts or prolonged, repetitive (tonic) eMg discharges . At a minimum during active spinal cord 
decompression, MeP’s were recorded after each major surgical intervention or manipulation . in the event 
of severe seDs, a report of possible spinal cord impact was made and surgery paused for MeP recording .
Results: lost MeP was observed in 15 (8 .2%) cases, 7 of whom had severe seDs prior to MeP loss . interventions 
included patient re-positioning, increased BP, instrumentation adjustment, wake-up test, or surgical pause . 
MeP recovered in 10 cases; 5 patients lost MeP without recovery and with worsened post-operative 
neurological examination (2 .7% true positive) . severe seDs were seen in a total of 15 cases and anticipated 
MeP loss in 7/15 . in 13/15 cases, manipulations near dura were the proximate cause of severe seD’s . the 
positive predictive value of severe seD occurrence for MeP loss was 0 .47; the negative predictive value of 
severe seD absence for MeP preservation was 0 .95 .
Conclusion: When severe seDs are identified during active spinal cord decompression, the risk of MeP loss 
approaches 50% . if severe seDs are observed, spinal cord impact may have occurred . At a minimum, 
surgical pause and MeP performance are recommended .
Significance: We report a novel diagnostic phenomenon: suprasegmentally generated electromyographic 
discharges (seDs) which can predict transcranial motor evoked potential (MeP) loss during spinal surgery at 
spinal cord level and help avoid further spinal cord insult during surgery
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E-Poster #63
Critical Values of Sagittal Balance Associated with Deterioration of Health-Related 
Quality of Life in Adult Scoliosis
Jean-Marc Mac-Thiong, MD, PhD (University of Montreal); Ensor E. Transfeldt, MD; Amir A. Mehbod, MD; 
Joseph H. Perra, MD; Francis Denis, MD; Timothy A. Garvey, MD; John E. Lonstein, MD; Chunhui Wu, PhD; 
Christopher W. Dorman; Robert B. Winter, MD
Introduction: there can be a wide variability in sagittal balance in the normal population . it is therefore 
difficult to define strict criteria of sagittal balance to achieve when treating patients with spinal deformity . 
Most clinicians measure spinal balance through the C7 plumbline, but the use of the gravity line is also 
gaining interest in the evaluation of global balance . the objective of the current study is to determine if 
there are specific critical values of C7 plumbline and/or gravity line that can predict a poor hrQol .
Methods: A total of 73 consecutive patients with adult scoliosis and no prior surgery needing full spine 
standing radiographs were evaluated using a force plate in order to simultaneously assess the gravity line . 
All patients also completed the oswestry disability index (oDi) questionnaire . sagittal spinal and global 
balance was evaluated from the C7 plumbline and gravity line, respectively . C7 plumbline and gravity line 
were both assessed with respect to the postero-superior corner of the s1 vertebral body .
Results: sagittal spinal (C7 plumbline) and global (gravity line) balance, as well as their relative position 
were significantly related to the oDi . A poor hrQol (oDi greater than 34) was associated with a sagittal 
C7 plumbline greater than 6 cm, a sagittal gravity line greater than 6 cm, and a C7 plumbline in front of the 
gravity line .
Conclusion: sagittal spinal and global balance was strongly related to the oDi in adults with scoliosis . 
the observed correlation coefficients were higher than those reported in previous studies suggesting the 
detrimental association of positive sagittal balance on oDi in adult spinal deformity .
Significance: this study underlines the relevance of C7 plumbline and gravity line in the evaluation of spinal 
and global balance . three specific critical values of sagittal C7 plumbline and gravity line associated with a 
poor hrQol are also proposed .

E-Poster #64
A Comprehensive Biomechanical Analysis of a New Variation in S2 Sacroiliac Fixation. 
An In-Vitro Human Cadaveric Model
Bryan W. Cunningham, MSc (St. Joseph Medical Center); Paul D. Sponseller, MD; Nianbin Hu, MD; Jun 
Kikkawa, MD; Paul C. McAfee, MD
Introduction: this in-vitro biomechanical study served to investigate the multidirectional flexibility and load 
to failure properties of a new s2-Alar-iliac fixation technique versus conventional methods of lumbosacral 
fixation .
Methods: A total of twenty-one human lumbopelvic spines were equally randomized into three groups 
based on reconstruction condition: 1) s1+s2 screws (s12); 2) s1+iliac screws (s1i), and 3) s1+s2 alar-iliac 
screws (s2Ai) . non-destructive multi-directional flexibility was performed and utilized moments of ±12nm for 
axial rotation, flexion-extension and lateral bending . Fatigue loading was performed for 10,000 cycles and 
static analysis repeated . Final destructive testing included anterior flexural load to failure . Quantification of 
lumbosacral and sacroiliac range of motion (roM) were normalized to intact spine (100%) and failure loads 
reported in nm .
Results: iliac fixation significantly reduced roM in axial rotation at l4-l5 and l5-s1 compared to s12 
screws (29% vs . 59% vs . 36%) and at l5-s1 (28% vs . 37% vs . 41%) (p<0 .05) . s2Ai significantly lowered flexion-
extension roM at l5-s1 (42%) vs . s12 (18%) and s1i (10%)(p<0 .05) . the s1+s2 reconstruction produced 
significantly higher si joint flexion and lateral bending roM compared to intact(p<0 .05), while s2Ai and 
s1i demonstrated minor decreases in sacroiliac motion . the s12 group failed under destructive testing at 
105±24nm while s2Ai and s1i failed at 119 and 120 nm (p>0 .05) . s12 failed by fracture through the si joint or 
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screw pullout; s2Ai by iliac wing fracture away from screw, and s1i by delamination of the ilium or lumbar 
screw pullout .
Conclusion: Based on the current results, conventional s12 fixation increases sacroiliac motion, while 
s2Ai and s1i significantly reduce flexibility at l4-l5-s1 (p<0 .05) . the latter two methods have similar 
biomechanical features while s2Ai reduces flexion-extension motion at l4-l5-s1 compared to all other 
treatments (p<0 .05) . From a biomechanical standpoint, the use of the s2-Alar-iliac fixation technique 
is biomechanically equivalent to s1-iliac screws and offers lower prominence and ease of assembly 
compared to conventional sacroiliac stabilization .

E-Poster #65
Closure of Patent Foramen Ovale Before AIS Surgery: Is It Safe?
Stefan Parent, MD, PhD (Sainte-Justine University Hospital Center); Marjolaine Roy-Beaudry, MSc; Evelyne 
Doyon-Trottier, MD; Benjamin Leger; Jean-Marc Mac-Thiong, MD, PhD; Hubert Labelle, MD
Introduction: Patent foramen ovale (PFo) has been proposed as a potential source of paradoxical cerebral 
fat, thrombus or air microembolization through a right-to-left shunt . the presence of a PFo in the adult 
population may be as high as 15% to 25% . A few reports have documented severe complications in Ais 
surgery due to embolization from a PFo . the objective of the current study is to evaluate the frequency 
of PFo in patients with Ais undergoing surgery, the preoperative management at our institution and the 
clinical outcome and complications associated with PFo in Ais surgery .
Methods: this is a prospective consecutive case series of all patients undergoing surgical correction of Ais 
between March 2006 and January 2009 . All patients were investigated pre-operatively using a contrast 
echocardiography with a Vasalva maneuver . Closure of a PFo was suggested based on the size of the PFo 
and/or the presence of more than 25 bubbles with Vasalva . Patients were then operated at a later date for 
their scoliosis .
Results: A total of 84 consecutive patients (64 girls, 20 boys) had a contrast echocardiography before their 
scoliosis surgery; 7 patients (8 .3%) with a definitive PFo and 2 (2 .4%) with a suspected PFo were identified . 
Mean age of patients was 15 .3 (sD: 2 .3), and mean Cobb angle of 61 .3 (sD: 13 .6) . 3 of the 7 patients with 
definitive PFo had closure of the defect before their scoliosis surgery by a transcatheter method (Amplatz) . 
Mean waiting time between contrast echocardiogram and scoliosis surgery was more important for 
operated PFo (406 .5 days ± 198 .7) compared to PFo not operated (75 days ± 76) . no patient had a peri-
operative complication . Contrast echocardiography identified 14 patients (16 .7%) with cardiac defects 
other than PFo .
Conclusion: PFo was found in only 8 .3% of patients with Ais pre-operatively . simple transcatheter closure 
did not result in any significant complications in this series but did delay significantly the surgery .
Significance: the theoretical risk of paradoxical cerebral embolus probably warrants pre-operative 
evaluation for this defect using contrast echocardiography, and closure of PFo prior to Ais surgery, 
considering the low risk of complication associated with the procedure

E-Poster #66
Grafting Stem Cells to the Injured Spinal Cord: Is Lumbar Puncture Better than IV?
Amer F. Samdani, MD (Shriners Hospitals for Children, Philadelphia); Courtney Paul, BS; Randal R. Betz, MD; 
Itzhak Ficher, PhD; Birgit Neuhuber, PhD
Introduction: stem cell therapy is a promising strategy for the treatment sCi . to translate this application to 
the clinic, the mode of cell delivery is crucial . injections directly into the parenchyma may further damage 
already compromised tissue; therefore, less invasive methods like lP or iV delivery are preferable . this report 
compares lP vs iV delivery of MsCs in a rat model of sCi .
Methods: twelve rats underwent a cervical hemisection sCi and were randomized to receive MsCs either 
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via lP or iV . Purified MsCs from a human donor 
were transplanted into the CsF at the lumbar 
region (lP) or the femoral vein (iV) . Animals were 
sacrificed at early (4 days) and late (21 days) 
time points . tissue sections were analyzed for 
graft size, tissue sparing, host immune response, 
and glial scar formation .
Results: graft volumes after lP delivery were 4 .1% 
at 4 days and 3 .4% at 21 days, significantly larger 
than 2 .3% and 1 .6%, respectively, for iV delivery 
(p< .05, Figure 1) . Analysis of spared white and 
gray matter around the injury site revealed that 
lP-delivered cells resulted in increased tissue 
sparing compared to iV-delivered cells at the 
early time point with values of 92 .7% and 85 .3% 
(p< .05) . in addition, the lP delivered animals 
demonstrated less glial scar and host immune 
response .
Conclusion: lP is an excellent technique to deliver stem cell transplants to the injured spinal cord . it is 
superior to iV delivery and, together with the potential for autologous transplantation with MsCs, lends itself 
to clinical application in patients with sCi .
Significance: lP is superior to iV for the clinical translation of promising stem cell strategies for patients sCi .

E-Poster #67
Usefulness of EMG Compared to CT Scans in Pedicle Screw Placement
Jose A. Herrera-Soto, MD (Arnold Palmer Hospital for Children); Michael F. Duffy, MD; Jonathan H. Phillips, 
MD; D. Raymond Knapp, MD 
Introduction: the accurate placement of pedicle screws is of importance . the purpose of this study was 
to evaluate the accuracy of neuromonitoring data in regard to predicting pedicle screw position in 
comparison to postoperative Ct scans .
Methods: 30 pediatric surgeries (329 screws) were reviewed with intraoperative eMg data . Value on 
the hole <6mA was considered ‘at risk’ and the screw was redirected or abandoned . retained screws 
were again stimulated . every patient underwent postoperative Ct scan . Ct scans were assessed by all 4 
surgeons, and each pedicle screw was classified as being: intrapedicular, 0-2 mm breach, 2-4 mm breach 
or anterior . negative predictive value of an eMg potential >6mA was calculated .
Results: no neurologic, vascular or pulmonary complications . screw placement accuracy of 93% was 
obtained, with an accurate screw described as intrapedicular or less than 2 mm breach either medial 
or lateral on Ct scans . one retained screw had >2 but <4 mm medial breach . 9 screws were removed 
intraoperatively based on obvious radiographic evidence of medial pedicle wall breach . the mean eMg 
potential for all placement classes of screws was not statistically different . the negative predictive value 
was 0 .93 in the lumbar spine, and 0 .92 in the thoracic spine .
Conclusion: Pedicle screws are a safe option in pediatric scoliosis . Comparison of intraoperative eMg 
potentials and postoperative Ct scans showed no statistical significant difference in mean eMg potentials 
for all classes of screws . Any eMg value less than 6 mA should alert the surgeon to critically assess the screw 
using intraoperative radiography/fluoroscopy, and possible removal of that screw, especially in the lumbar 
spine . A value greater than 6 mA has a high likelihood of that screw being in the ‘safe zone’ .
Significance: triggered eMg potentials are a useful means to assess pilot holes and implanted screws, 
more so in the lumbar spine . A low threshold of a pilot hole should alert the surgeon to re-examine and 
possibly redirect the intended screw path . used in conjunction with intraoperative radiographic guidelines 

Figure 1: (A) lP 
delivery showed 
increased 
graft volume 
compared to iV 
at 4 and 21 days; 
* p < 0 .005; ** p 
< 0 .05 . (B and C) 
representative 
micrographs of 
tissue sections 
with MsC 
transplants 
delivered via iV 
(B) or lP (C) at 
4 days . Dashed 
outline indicates 
injury border . 
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of pedicle screw placement and manual probing of a screw tract, triggered eMg potentials increase the 
accurate placement of pedicle screws .

E-Poster #68
Fluoroscopic Radiation Exposure in Spinal Surgery In Vivo Evaluation for Operating 
Room Personnel
Daniel S. Mulconrey, MD (Midwest Orthopaedic Center) 
Introduction: no study has performed an in vivo examination of fluoroscopic radiation exposure to the 
surgeon and operating room personnel . Previous studies employed older versions of fluoroscopy and 
increased fluoro times with instrumentation (2 .5-6 .3 min) . greatest concern for radiation is the unprotected 
regions of the body including the hands and eyes with recommended annual permissible doses of 15rem 
(eye) and 50rem (hand/body organ) . this was a prospective in vivo investigation to quantify total radiation 
dosage and identify techniques to maintain safe levels of exposure .
Methods: thirty-five surgeries (standard, open technique) were evaluated in 18 males and 17 females 
(mean age 52 .4yrs) . this included 37 lumbar levels fused, 45 lumbar decompressions, 8 anterior cervical 
fusions, 19 tliF procedures . All fusion procedures included instrumentation (104 lumbar pedicle screws, 
14 iliac, 22 anterior cervical) . Fluoroscopy was obtained for localization, instrumentation, verification of 
decompression, and/or final image . radiation dosimetry was acquired through unprotected badges (1)
surgeon’s chest (2)first assistant chest (3,4) cranial and caudal end of operating table .
Results: total fluoroscopic time was 37 .01 minutes . Mean time with lumbar instrumentation was greater than 
decompression alone (1 .74 min vs 0 .22min) . total fluoroscopic radiation exposure was obtained for surgeon 
(1225 mrem), first assistant (369 mrem), cranial table (92 mrem), caudal table (150 mrem) . Mean dose/min 
(mrem/min) was calculated for surgeon (33 .1), first assistant (9 .97), cranial table (2 .48), caudal table (4 .05) . 
to remain below the maximum yearly permissible level of radiation, the estimated total number of minutes 
for the surgeon would be 453 (eye) and 1592 (hand/organ) .
Conclusion: Fluoroscopic radiation exposure to the operating room personnel is minimal and dosage to the 
spine surgeon remains below the acceptable maximum of occupational radiation exposure . increasing 
distance from the source led to a diminished dosimetry reading . however, lead shielding for the operating 
staff remains highly recommended . By minimizing fluoroscopic time and maintaining a safe distance from 
the source, radiation contact to the spine surgeon is within safety standards .

E-Poster #69
Post-Operative Wound Infections after Spinal Deformity Surgery in Neuromuscular and 
Idiopathic Patient Populations: Risk Factors And Outcomes
Brian Hsu, MB BS, FRACS (Children’s Hospital at Westmead); Andrew Cree, MD; Corinne Bridge; John 
Cummine, MD
Introduction: the rate of postoperative wound infection is much lower in idiopathic scoliosis (iDs) patient 
populations than neuromuscular scoliosis (nMs) . in this study, we report the outcomes of spinal deformity 
surgery in both these patient populations and the risk factors for postoperative wound infections
Methods: Between 1998 and 2008, 473 patients underwent spinal surgery for a variety of indications . 
included in this study are 336 consecutive patients who had surgery for nMs or iDs . the clinical records 
were reviewed and all complications recorded . Pre-operative and post-operative radiographs were also 
reviewed
Results: there were 188 patients with iDs and 148 patients with nMs . Post-operative infection occurred in 
10 .6% of nMs and 2 .6% of iDs . the infection was confirmed by wound swab and blood tests (CrP, esr) and 
blood cultures . Fifty percent of the nMs infections required a return to surgery for treatment . the remainder 
were managed with intravenous antibiotics . only 1 patient in the iDs group required surgical management 
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of the infection . the most common organisms isolated were s aureus, methicillin-resistant s Aureus and e 
Coli . All infections occurred in the first 7 weeks after surgery except three patients in the nMs group who 
had a wound infection at 6 months, 8 months and 2 years after surgery . there were no new neurologic 
deficits in either group . only 2 patients required removal of implants, both were delayed presentations
Conclusion: When comparing nMs to iDs patients, there is a four-fold infection rate in nMs patients . 
however, not all patients require surgical debridement and removal of implants . there was no difference in 
the infection rate contributable to the length of surgery, length of hospital admission before surgery or types 
of implant used . the nMs group had a higher incidence of use of allograft bone, cognitive impairment and 
non-ambulation
Significance: early detection and aggressive antibiotic therapy may give adequate control of wound 
infection without return to surgery . the implant retention rate in those treated early for infection is much 
higher (100%) compared with those who present late (33%)

E-Poster #70
Cortical Wall Thickness is a Stronger Predictor of Allograft Femoral Ring Strength than 
Bone Mineral Density or Donor Age
Jeremy Tesar, BS (Oregon Health and Science University); Timothy Bahney, BS, ME; Rafe Sales, MD; Adam 
Cabalo, MD; Kara Lanning, BS; Robert A. Hart, MD
Introduction: structural allograft bone functions as a mechanical spacer and biological scaffolding . For 
optimal clinical function, structural allograft bone must be able to support substantial loads, taking into 
account the temporary loss of mechanical strength which occurs during remodeling . Fractures of structural 
allograft following lumbar spine fusion have been reported, often requiring revision surgery . Despite 
the clinical importance of these issues, no standards currently exist to guide donor screening and tissue 
processing by allograft tissue banks .
Methods: seventeen femora were obtained with 5 matched pairs and 7 individual specimens . each femora 
was cut into ten 20-millimeter pieces . All specimens were tested in axial compression on a mechanical 
testing apparatus (instron Corporation, Canton, MA) at a constant loading rate of 5 millimeters per minute .
Bone mineral density, femoral graft geometry, and donor age were recorded for each specimen . A linear 
regression model (Pearson correlation, “PCorr”) compared ultimate compressive load with bone mineral 
density, minimum and maximum cortical thickness, outer ring diameter, and gender-specific donor age .
Results: the correlations between the maximal load to failure and minimum and maximum wall thickness 
are statistically significant (PCorr = 0 .67 and PCorr = 0 .72 respectively; p < 0 .001) . outer ring diameter (PCorr 
= -0 .15), inner ring diameter (PCorr = 0 .14), BMD (PCorr = -0 .35) and age (PCorr = -0 .07) correlated modestly 
with ultimate compressive strength but did not reach statistical significance .
Conclusion: these results demonstrate that cortical wall thickness is strongly correlated with the ultimate 
failure load of structural femoral allograft . Minimum values for cortical wall thickness could be established as 
a guideline for structural allograft providers, and would serve better as a screening parameter than diamter, 
BMD, or donor age .

E-Poster #71
Reliability Testing of the Shriners Pediatric Instrument for Neuromuscular Scoliosis 
(SPINS): A Quality of Life Questionnaire for Children with Spinal Cord Injuries
Louis N. Hunter, PT, MS; Fred Molitor, PhD; Mary Jane Mulcahey, PhD; Randal R. Betz, MD(Shriners Hospitals 
for Children, Philadelphia); Lawrence C. Vogel, MD; Prof. Craig McDonald
Introduction: the sPins is a 92-item questionnaire that assesses function, satisfaction, and importance for the 
domains of sitting balance, activities of daily living (ADls)/self-care, bowel/bladder management, mobility, 
and sports/recreation/leisure . it also assesses the domains: pain, cosmesis, skin integrity, thoracic-lumbar-
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sacral orthosis (tlso) effectiveness, and surgery . there is a parent version for children less than 10 years old 
as well as a child/adolescent version for children 11-18 years old . the purpose of this study was to report the 
test-retest reliability of the sPins .
Methods: A convenience population of 45 children with sCi completed the sPins as part of a multi-center 
study examining its validity and reliability . of those 45 subjects, 15 children (ages 5-17 years old) completed 
the sPins twice . the theoretical range of scores for each domain is 0-100 with higher scores representing 
better quality of life and outcomes . Both Pearson correlation and lin’s concordance coefficients were 
calculated, with the former more commonly reported but the latter representing a superior statistic to assess 
reliability .
Results: sPins demonstrated excellent reliability (> 0 .90 for both Pearson and lin’s) with assessing function for 
bowel/bladder management and mobility; and acceptable reliability (> 0 .80 for lin’s) for sitting balance, 
self-care, sports/recreation/leisure, and skin integrity . When these same coefficients were calculated using 
weighted values for satisfaction and importance, excellent reliability was found with self-care only (0 .95); 
lin’s concordance coefficients for sitting balance, bowel/bladder management, mobility, and sports/
recreation/leisure ranged from 0 .67 to 0 .77 . excellent reliability was also found for cosmesis (0 .90), and 
acceptable reliability was found for skin integrity (0 .81) . Pain domain yielded unacceptable reliability (0 .64) .
Conclusion: With the exception of assessing pain, the sPins has been shown to be comprehensible and 
demonstrates acceptable to excellent reliability . With further psychometric testing, the sPins will serve 
as an outcomes instrument that can measure the health-related quality of life of children with sCi with 
neuromuscular scoliosis . support: shriners hospitals for Children grant #9155 .

E-Poster #72
Comparative Analysis of Minimally Invasive Lumbar Posterolateral Fusion with 
Transcutaneous Pedicle Screws vs. Conventional Approach for Degenerative 
Spondylolisthesis
Yoshihisa Kotani, MD (Hokkaido University Graduate School of Medicine); Kuniyoshi Abumi, MD; Manabu 
Ito, MD; Hideki Sudo, MD; Yoshihiro Hojo, MD; Prof. Akio Minami
Introduction: to minimize the perioperative invasiveness and improve the quality of life, we have performed 
the minimally invasive lumbar posterolateral fusion (Mis-PlF) with transcutaneous pedicle screw fixation for 
degenerative spondylolisthesis . this study prospectively compared the clinical result of Mis-PlF with that of 
conventional PlF (open-PlF) with emphasis on perioperative invasiveness and patients’ quality of life .
Methods: the total of sixty-five patients received single-level PlF for lumbar degenerative spondylolisthesis . 
there were thirty-five cases of Mis-PlF and thirty cases of open-PlF . the surgical technique of Mis-PlF includes 
4 cm of main incision and transcutaneous pedicle screwing and rod insertion followed by posterolateral iliac 
bone graft . Analyzed parameters included the operation time, intra and postoperative blood loss, oswestry-
Disability index(oDi), roland-Morris Questionarre (rMQ), JoA score, and VAs scores of low back pain .
Results: the average follow-up period was forty-three months postoperatively (12-47) . the intra and 
postoperative blood loss was significantly smaller in Mis-PlF group (180cc) when compared to open-PlF 
group (479cc) . the oDi and rMQ score rapidly decreased at initial two weeks postoperatively in Mis-PlF 
group, which was significantly different from those in open-PlF group . the VAs score demonstrated further 
rapid decreases on postoperative day 3, 5, and 14, which was significantly different from those in open-PlF 
group . the fusion was obtained in all two groups, and no major complications were demonstrated .
Conclusion: the minimally invasive lumbar posterolateral fusion with transcutaneous pedicle screw system 
successfully decreased the perioperative invasiveness when compared to conventional open-PlF . the 
reduction of postoperative pain led to early extension of ADl, demonstrating the rapid improvement of 
several Qol parameters .
Significance: the minimally invasive posterior lumbar fusion does not necessarily require the interbody fusion 
with the presented technique . even in the minimum access surgery, the use of interbody fusion should be 
carefully considered based on the degree of segmental instability and spinal alignment .
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E-Poster #73
What Does a Scoliometer Really Measure?
Patrick J. Cahill, MD (Shriners’ Hospital for Children); Ashish Ranade, MD; Amer Samdani, MD; Jahangir 
Asghar, MD; M. Darryl Antonacci, MD; David H. Clements, MD; MD; Randal R. Betz, MD 
Introduction: A scoliometer, also know as an inclinometer or level, is a non-invasive and easily applied 
clinical tool used to measure trunk asymmetry . the most accurate measurement of vertebral rotation is 
by Ct axial imaging . however, concerns exist over the radiation exposure associated with computed 
tomography . there is a desire to objectively assess the amount of vertebral body derotation correction 
following surgery for Ais . research on the efficacy of various surgical derotation maneuvers has used the 
scoliometer as a way to quantify results without verifying the accuracy of the scoliometer by comparing it 
to the “gold standard” of Ct imaging . this report looks at the mathematical correlation between the two 
measurements .
Methods: A retrospective review of 29 patients with Ais was performed . Apical trunk rotation as measured 
by a scoliometer was obtained in a prospective manner . rotation of the apical lumbar and thoracic 
vertebrae were measured on pre-operative Ct scan . statistical correlation analysis between the two 
measurements was performed .
Results: A statistically significant correlation between vertebral rotation as measured on Ct scan and 
scoliometer could not be established . the Pearson’s product moment correlation coefficient for the 
thoracic curves was 0 .266 . For lumbar curves, the Pearson’s product moment correlation coefficient was 
-0 .388 . neither of these correlations was statistically significant (p>0 .05) .
Conclusion: there was no statistically significant correlation between vertebral rotation as measured on 
Ct scan and trunk rotation as measured by scoliometer . Vertebral body rotation is only one factor that 
contributes to side-to-side trunk asymmetry . other factors that influence trunk shape may include adipose 
tissue coverage of bony structures, differences in rib morphology, and muscle mass asymmetry .
Significance: A scoliometer cannot be used as an alternative to axial Ct scans for measurement of 
vertebral rotation .

E-Poster #74
Prevalence and Clinical Significance of Superficial Abdominal Reflex Abnormalities in 
Patients with Spinal Deformity
Taichi Tsuji, MD (Meijo Hospital); Noriaki Kawakami, MD; Kazuyoshi Miyasaka, MD; Tetsuya Ohara, MD; Ayato 
Nohara, MD; Michiyoshi Sato, MD; Kenyu Ito, MD
Introduction: to determine the prevalence and significance of superficial abdominal reflexes in patients 
with spinal deformity .
Methods: since 1990, three thousand four hundred and one consecutive patients with spinal deformity 
underwent physical examination in our clinic . Bilateral absent reflexes or asymmetric reflexes were regarded 
as “abnormal” . Mri was performed on most of the patients who needed surgical intervention and showed 
abnormal symptoms and/or atypical curve patterns, or abnormal neurological findings .
Results: three hundred seventy-four (11%) patients exhibited superficial abdominal reflex abnormalities . one 
hundred ninety-two patients (51%) had bilaterally absent abdominal reflex . others (49%) had asymmetric 
reflexes . Mri demonstrated Chiari malformations in 38 patients (10%) . of the 38 with Chari malformation, 31 
patients (82%) had asymmetric reflexes . the other seven patients with Chiari malformation had bilaterally 
absent reflexes . of the 182 patients who exhibited asymmetrical abdominal reflexes, 151 had no Chiari 
malformations . only 7 of 192 patients (4%) who showed bilaterally absent reflexes had Chiari malformations .
Conclusion: superficial abdominal reflex was a useful indicator of underlying cord abnormalities, such as 
Chiari malformations and/or syringomyelia, although further analysis of the reliability of these results needs to 
be done .
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E-Poster #75
Thoracoplasty in Adolescent Idiopathic Scoliosis - It Doesn’t Make a Difference!
B. Stephens Richards, MD(Texas Scottish Rite Hospital for Children); Daniel J. Sucato, MD, MS; Charles E. 
Johnston, MD; Lawrence G. Lenke, MD; Timothy R. Kuklo, MD, JD; Mohammad Diab, MD; Spinal Deformity 
Study Group
Introduction: this study investigated the impact of thoracoplasty in adolescent idiopathic scoliosis (Ais) 
patients’ clinical and radiographic appearance, and their outcome measures . to avoid the argument 
that pedicle screw constructs may obviate the need for thoracoplasty, only patients treated with hybrid 
constructs were included .
Methods: 103 patients with thoracic (lenke types 1-4) curves who underwent posterior spinal fusion (PsF) 
using hybrid constructs were studied . there was a minimum 2-year followup . 21 of these patients had 
thoracoplasty (group A) and 82 did not (group B) . thoracic curve magnitude, clinical rotation as measured 
by scoliometer, radiographic rotation (nash-Moe), body mass index, and srs-30 measures (appearance, 
satisfaction, pain) were evaluated preoperatively and two years postoperatively .
Results: Preoperatively, the curve magnitudes were significantly greater in the thoracoplasty group (62 .00 
vs 57 .50) . Despite this, there were no significant differences between groups (A/B) with regard to clinical 
thoracic rotation (15 .3/14 .7) or radiographic thoracic rotation . Body mass index was similar (21 .9/21 .8) . 
of the three srs domains tested, the preoperative satisfaction score was higher in the thoracoplasty 
group, but no differences were found in pain or appearance scores . two years postoperatively, the curve 
magnitude remained significantly greater in the thoracoplasty group (28 .60/22 .20) . there were no significant 
differences between groups (A/B) with regard to clinical rotation (12 .2/11 .3), radiographic rotation, body 
mass index (22 .5/22 .6), or any of the three srs domain scores .
Conclusion: over time, when Ais patients treated with PsF and thoracoplasty were compared to those 
who did not undergo thoracoplasty, there were no differences between groups in residual clinical rotation 
(as measured by scoliometer), radiographic rotation, or srs domains of appearance, satisfaction, or pain . 
Knowing that there will be no recognizable improvements in these parameters when a thoracoplasy is 
performed, surgeons should provide other reasons if they consider thoracoplasty to be indicated in the 
surgical treatment of Ais .
Significance: thoracoplasty adds little, if any, benefit to the outcome of surgery in adolescent idiopathic 
scoliosis .

E-Poster #76
The Rate of Posterior-Only Surgery in Adolescent Idiopathic Scoliosis has Dramatically 
Increased over the Past 15 Years with Less Complications: A Multicenter Analysis
Lawrence G. Lenke, MD (Washington University School of Medicine); Daniel J. Sucato, MD, MS; B. Stephens 
Richards, MD: Keith H. Bridwell, MD; Timothy R. Kuklo, MD, JD; John B. Emans, MD; Michael F. O’Brien, MD; 
Brenda Sides, MA; Spinal Deformity Study Group
Introduction: to compare the changing role of an isolated anterior spinal fusion (AsF), posterior spinal fusion 
(PsF), and circumferential (AsF/PsF) fusion in the surgical treatment of adolescent idiopathic scoliosis (Ais) 
between 1992 and 2006 .
Methods: A multicenter (n=30) evaluation of major thoracic (Mt) (lenke types 1A, 1B, 3A, 3B) and 
thoracolumbar/lumbar (tl/l) (5C) “overhang” curves were evaluated . 580 cases treated between 1992 
and 2000 were retrospectively evaluated (early) group, while 585 cases treated between 2001 and 2006 
(recent) group were prospectively evaluated . the early group had a mean age of 13 .9 vs 14 .3 years in the 
recent group (p=0 .02) . the mean preop Mt curve was 51 .8º in the early group vs 55 .8º in the recent group 
(p<0 .0001), and the mean tl/l curve was 43 .2º in the early group vs 49 .6º in the recent group (p<0 .0001) .
Results: the corresponding number and percent of AsF alone, PsF alone, AsF/PsF procedures were 221 
(38 .1%), 320 (55 .2%), 39 (6 .7%) in the early group vs 117 (20%), 452 (77 .3%), 16 (2 .7%) in the recent group 
(p<0 .001 for all 3 comparisons) . the most common anterior procedure performed in both groups was an 
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open AsF with a single rod in 178 (68 .5%) of all AsF cases (30 .6% of total) in the early group declining to 62 
(47 .3%) of all AsF cases (10 .6% of total) in the recent group (p<0 .05) . VAt instrumented AsF procedures 
declined from 39 (15 .0%) of all AsF cases (6 .7% of total) in the early group to 10 (7 .6%) of all AsF cases 
(1 .7% of total) in the recent group (p<0 .05) . the ultimate postop corrections were not statistically different 
between the 2 groups (postop Mt Cobb 21º early vs 22º recent; postop tl/l Cobb 14º early vs 16º recent; 
both comparisons p>0 .05) . Although complication rates did not differ significantly by surgical approach 
between the groups; the recent group had an overall significantly lower complication rate of 5 .5 vs 9 .5% 
(p=0 .009) .
Conclusion: over the past 15 years, the role of AsF and AsF/PsF procedures in Ais has declined significantly 
with a corresponding increase in PsF only procedures, despite an increasing preoperative major curve 
magnitude . these changes in surgical approach have occurred without sacrificing postop coronal 
correction and with lower complication rates .
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Scoliosis Research Society Mission Statement
the purpose of scoliosis research society is to foster the optimal care of all patients with spinal deformities .

Goals and Aspirations of the Scolosis Research Society
the scoliosis research society is composed of physicians 
and scientists who, prior to becoming members, have 
concentrated on the problems of spinal deformities and 
who, as members, make a continuing commitment to 
solve the problems of spinal deformity, to participate in 
research and to contribute to the society’s educational 
and service efforts .
the business of the scoliosis research society is 
knowledge . the society is concerned with the 
development of new knowledge, the continuing 
education of its members, and the communication 
of knowledge to others . Because knowledge brings 
responsibility, members are committed to the highest 
standards of ethical practice and professional service to 
the society and the community .
research, education and care of patients are the central 
activities through which members channel their expertise . 
it is expected that members will be active to some extent 
in each of these areas, but with different emphasis based 
on individual interests and talents .
Research
it is not by accident that the word “research” occupies 
a central place in the name of our society . the members 
of the society are committed to research in spinal 
deformities .
All members participate in some research activity which 
leads to increased knowledge . the one society-sponsored 
research project in which every member can participate 
is the Morbidity and Mortality report . this project has 
produced more useful information for the society than 
any other single research program .
other means of participation in research include 
individual basic scientific or clinical studies, inter-
institutional studies or society-sponsored projects . in all 
forms of research, members strive for objectivity and 
meticulous honesty .

Education of Members
new data and new techniques evolve rapidly in 
the medical and surgicalcare of spinal disorders . 
the members of the scoliosis research society take 
responsibility for their own continuing medical education . 
in addition, the society provides structured educational 
experiences through printed material, iMAst, worldwide 
conferences and the Annual Meeting . these educational 
efforts are focused on the members of the society, who 
already possess a high degree of expertise, and their 
value depends on the member’s willingness to participate . 
Members contribute to the education of others by 
reporting on cases from their own practices in the open 
forums of the Annual Meeting and iMAst .

Education of Residents and Fellows
We believe that the possession of specialized knowledge 
and expertise carries with it the responsibility to transmit 
this to others . the members of the society, collectively 
and individually, will participate in the design and 
structuring of residency and fellowship programs . We 
expect society members to be active in AAos and 
comparable educational programs in spinal deformities 
for orthopaedists .

Public Education
the scoliosis research society recognizes a responsibility 
to public education and the need for effective liaison 
with lay organizations dedicated to some aspect of 
the prevention and treatment of spinal deformities . We 
believe that we have a responsibility to be the leading 
resource for information and encouragement to these 
groups .
the society has dedicated time and resources to the 
development of educational programs for the public . 
We expect members to support and participate locally in 
those programs with which the society cooperates .

Ethical Practice
the members of the scoliosis research society are 
dedicated to the highest standards of ethical practice . 
Members strive to:
1 . Develop thoughtful diagnoses and treatment plans 

based on common sense, scientific principles and 
data .

2 . recognize personal, technical and cognitive 
limitations .

3 . Charge fair and appropriate fees for the services 
performed and assist in providing health care to all 
members of the community .

4 . Distinguish appropriate alternative treatment plans 
from ill conceived ones when giving opinions and 
not disparage physicians who recommend other 
acceptable treatments .

5 . recognize that the assessment of evolving technology 
is difficult and therefore maintain a degree of caution 
about new techniques, using these to improve patient 
care rather than to gain a competitive advantage .

Acknowledging Support
the society as a whole and individual members have 
benefited from the generous support of private and 
corporate sponsors . We will give full acknowledgment 
for this support without concern that such recognition of 
assistance may be misinterpreted .

Goals and Mission Statement
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President-elect Paul r . harrington
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Directors Charles h . herndon
 John C . Kennedy
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11th Annual Meeting
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James W . ogilvie
John V . Banta
thomas g . lowe

35th Annual Meeting
Oct. 18-21, 2000 – Cairns, AUSTRALIA
President harry l . shufflebarger
President-elect Alvin h . Crawford
First Vice President Denis s . Drummond
Past President Courtney W . Brown
secretary John B . emans
treasurer William A . Carr
treasurer-elect Behrooz A . Akbarnia
Directors John V . Banta

thomas g . lowe
John P . lubicky
george h . thompson
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36th Annual Meeting
Sept. 19-22, 2001 – Cleveland, OH, USA
President Alvin h . Crawford
President-elect Denis s . Drummond
First Vice President Keith h . Bridwell
Past President harry l . shufflebarger
secretary John B . emans
treasurer Behrooz A . Akbarnia
Directors John P . lubicky
 george h . thompson
 stewart i . Bailey
 thomas s . Whitecloud, iii

37th Annual Meeting
Sept. 18-21, 2002 – Seattle, WA, USA
President Denis s . Drummond
President-elect Keith h . Bridwell
First Vice President James W . ogilvie
Past President Alvin h . Crawford
secretary John B . emans
treasurer Behrooz A . Akbarnia
Directors stewart i . Bailey
 thomas s . Whitecloud, iii
 randal r . Betz
 howard A . King

38th Annual Meeting
Sept. 10-13, 2003 – Quebec City, Canada
President Keith h . Bridwell
President-elect James W . ogilvie
First Vice President randal r . Betz
Past President Denis s . Drummond
secretary John B . emans
secretary-elect thomas r . haher
treasurer Behrooz A . Akbarnia
treasurer-elect richard e . McCarthy
Directors howard A . King
 hubert h .l . labelle
 John P . Dormans
 David W . Polly, Jr .

39th Annual Meeting
Sept. 6-9, 2004 – Buenos Aires, Argentina
President James W . ogilvie
President-elect randal r . Betz
First Vice President Behrooz A . Akbarnia
Past President  Keith h . Bridwell
secretary thomas r . haher
treasurer richard e . McCarthy 
Directors John P . Dormans
 David W . Polly
 oheneba Boachie-Adjei
 Michael A . edgar

40th Annual Meeting
Oct. 27-30, 2005 – Miami, FL, USA
President randal r . Betz
President-elect Behrooz A . Akbarnia
Vice President george h . thompson
Past President James W . ogilvie
secretary thomas r . haher
treasurer richard e . McCarthy
Directors oheneba Boachie-Adjei

Michael A . edgar
steven M . Mardjetko
Mark Weidenbaum

41st Annual Meeting
Sept. 13-16, 2006 – Monterey, CA, USA
President  Behrooz A . Akbarnia
President-elect  george h . thompson
Vice President  thomas g . lowe
secretary thomas r . haher
treasurer  richard e . McCarthy
Past President  randal r . Betz
Past President  James W . ogilvie
Past President  Keith h . Bridwell
Directors steven M . Mardjetko

Mark Weidenbaum
 Paul D . sponseller
 nobumasa suzuki
42nd Annual Meeting
Sept. 5-8, 2007 – Edinburgh, SCOTLAND
President george h . thompson
President-elect oheneba Boachie-Adjei
Vice President richard e . McCarthy
secretary thomas r . haher
treasurer steven M . Mardjetko
secretary-elect David W . Polly, Jr .
Past President Behrooz A . Akbarnia
Past President randal r . Betz
Past President James W . ogilvie
Directors Paul D . sponseller 

nobumasa suzuki
lawrence g . lenke
B . stephens richards

43rd Annual Meeting
Sept. 10-13, 2008 – Salt Lake City, UT, USA
President george h . thompson
President-elect oheneba Boachie-Adjei
Vice President richard e . McCarthy
secretary David W . Polly, Jr .
treasurer steven M . Mardjetko
Past President Behrooz A . Akbarnia
Past President randal r . Betz
Past President James W . ogilvie
Directors Azim hamzaogiu

lawrence g . lenke
B . stephens richards
James W . roach

Past Meetings and Officers
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SRS Committees

Board of Directors
oheneba Boachie-Adjei, President .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
richard e . McCarthy, President-elect  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
lawrence g . lenke, Vice President .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
David W . Polly, Jr ., secretary  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
steven M . Mardjetko, treasurer  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
george h . thompson, Past President i  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Behrooz A . Akbarnia, Past President ii  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
randal r . Betz, Past President iii  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Azmi hamzaoglu, Director  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
James W . roach, Director  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kamal ibrahim, Director  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kenneth MC Cheung, Director  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009

Adult Deformity Committee
Standing Committee – 2 per year, with 4 year terms
Mark Weidenbaum, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
William C . horton, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kyu-Jung Cho (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Khaled Kebaish (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
James Manzanares (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Frank J . schwab, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Christopher i . shaffrey  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
sigurd h . Berven  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Clifford B . tribus  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Mark B . Dekutoski  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
hossein Mehdian  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Research
 Board Liaison: Oheneba Boachie-Adjei
 Staff Liaison: Megan Kelley
 Back-up: Nadine Couto

Advocacy and Public Policy Committee
Standing Committee – 2 per year with 4 year terms
Mark A . lorenz, Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Bruce e . van Dam, Past Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
David W . Polly, Bos/Coss liaison  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Jeffrey s . Kanel  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Michael D . Daubs (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Jason lowenstein (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Daniel W . green, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Marco Brayda-Bruno  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
William C . lauerman  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
John P . lubicky .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
richard holt  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Vishwas talwalker .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Joseph P . o’Brien, advisory
stanley e . sacks, advisory
RAPID RESPONSE TEAM
 george thompson, Chair Mark lorenz
 oheneba Boachie-Adjei richard McCarthy
 steven glassman David Polly
 lawrence lenke 
 Council: Governance
 Board Liaison: David W. Polly
 Staff Liaison: Megan Kelley
 Back-up: Katie Agard

Awards & Scholarship Committee
Standing Committee – 3 per year, with 3 year terms
K . Daniel riew, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Jay shapiro, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Charles t . Mehlman (global outreach)  .  .  .  .  .  .  .  .  .  .  .  . 2009
Peter o . newton (Program)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kit M . song (research)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
lori Ann Karol  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Barton l . sachs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Arya nick shamie (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
hilali h . noordeen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Jeffrey l . stambough, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Dennis Crandall  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Vincent Arlet .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Andrew M . Casden  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
ensor e . transfeldt  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
 Council: Education
 Board Liaison: Steven M. Mardjetko
 Staff Liaison: Nilda Toro
 Back-up: Amy Miller

Bylaws & Policies Committee
Standing Committee – 1 per year, with 4 year terms
J . Abbott Byrd, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
eric t . Jones, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Philip s . Anson (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
robert J . huler, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Michael McMaster .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Michael C . Albert  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Governance
 Board Liaison: Behrooz A. Akbarni
 Staff Liaison: Nilda Toro
 Back-up: Tressa Goulding

CME Committee
Standing Committee – Pres Elect, Vice Pres, Program, 
Education, IMAST, Website & WWC Chairs, Chairs Elect, 
immediate past Chairs, Past Presidents I, II & III
richard e . McCarthy, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
randal r . Betz, PP iii  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
r . Jay Cummings (education PCh)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Paul D . sponseller (Program PCh)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Daniel J . sucato (Website PCh)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Behrooz A . Akbarnia, PP ii  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Peter o . newton (Program)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Andrew A . Merola (Website)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Allen W . Carl (education)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
lawrence g . lenke (iMAst), Chair elect .  .  .  .  .  .  .  .  .  .  .  . 2013
Kamal i . ibrahim (WWC)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Joseph h . Perra (education Che) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
noriaki Kawakami (Program Che)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
george h . thompson, PP i  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Michael J . Yaszemski (Program Che) .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
John F . sarwark (Website Che) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
todd J . Albert (iMAst)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
oheneba Boachie-Adjei, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Education
 Board Liaison: Oheneba Boachie-Adjei
 Staff Liaison: Amy Miller
 Back-up: Nadine Couto & Megan Kelley
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Coding Committee
Standing Committee – 1 per year, with 4 year terms
James t . Bennett, Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
richard J . haynes, Past Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
David B . Cohen (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Mark D . rahm (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Barton l . sachs, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Jeffrey B . neustadt .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
r . Dale Blasier  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Governance
 Board Liaison: George H. Thompson
 Staff Liaison: Nadine Couto
 Back-up: Megan Kelley

Education Committee
Standing Committee – 2 per year, with 4 year terms
Allen W . Carl, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
r . Jay Cummings, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Peter o . newton (Program)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kuniyoshi Abumi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Philip s . Anson (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
ryan C . goodwin (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Amer samdani (C) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
lawrence l . haber .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Joseph h . Perra, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Ahmet Alanay  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Kamal n . ibrahim  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Mark Dekutoski  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
eric t . Jones .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Education
 Board Liaison: Behrooz A. Akbarnia
 Staff Liaison: Amy Miller
 Back-up: Nadine Couto

Endowment Committee
Standing Committee – 3 Past Presidents, plus 9 other 
members – 3 per year, with 3 year terms
Baron s . lonner, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Jeffery l . stambough, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2008
randal r . Betz, PP3  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Albert e . sanders  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Daniel J . sucato  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
robert F . heary (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Behrooz A . Akbarnia, PP2  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Frances A . Farley, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
eldin Karaikovic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
James Mooney .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
george h . thompson, PP1  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Alvin h . Crawford  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Matthew B . Dobbs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Karl e . rathjen .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
 Council: Finance
 Board Liaison: Richard E. McCarthy
 Staff Liaison: Amy Miller
 Back-up: Nadine Couto

Ethics Committee
Standing Committee – 1 per year, with 4 year terms
Marc A . Asher, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Donald P .K . Chan (e), Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Dennis s . Drummond (e), Chair elect .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Bettye A . Wright (e)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Michael A . edgar  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Michael Bolesta  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2013
 Council: Governance
 Board Liaison: David W. Polly, Jr.
 Staff Liaison: Tressa Goulding
 Back-up: Nilda Toro

Evidence Based Outcomes Committee
Standing Committee – 3 appointed members, 1 per year 
with 3 year terms, plus Research Chair 
Douglas C . Burton, Co-Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
reginald Q . Knight, Co-Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Mark F . Abel, Patient outcomes Past Chair  .  .  .  .  .  .  .  .  . 2009
Brian D . snyder, eBM Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Vincent Arlet .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Frank J . schwab  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
David B . Cohen (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Ki soo hwang (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
ron el-hawary (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kit M . song (research)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Dale V . hoekstra .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
James V . raso (Assoc)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
James o . sanders, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
richard F . Bowen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
robert B . Campbell  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
William A . Phillips .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Dilip K . sengupta  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
 Council: Research
 Board Liaison: Kenneth M.C. Cheung
 Staff Liaison: Amy Miller
 Back-up: Megan Kelley

Fellowship Committee
Elected members – 1 per year, 4 year term
J . Abbott Byrd, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
David s . Marks, Past Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Mark Weidenbaum, Chair elect .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
serena s . hu  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Carlos tello  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Governance
 Board Liaison: Steven M. Mardjetko
 Staff Liaison: Nilda Toro
 Back-up: Tressa Goulding
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Finance Committee
Treasurer, Treasurer-Elect, Presidential Line
steven M . Mardjetko, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
oheneba Boachie-Adjei .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
richard e . McCarthy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
lawrence g . lenke  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
tressa goulding, executive Director  .  .  .  .  .  .  .  .  .  .  .  .  . Ad hoc
Dan nemec, Accounting Director .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Ad hoc
 Council: Finance
 Board Liaison: Richard E. McCarthy
 Staff Liaison: Tressa Goulding
 Back-up: Amy Miller

Global Outreach Committee
Standing Committee – 3 per year, with 3 year terms
Charles t . Mehlman, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Munish C . gupta, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
richard h . gross  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
isador h . lieberman .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Francisco sanchez Perez-grueso .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
saumyajit Basu (C) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
ron el-hawary (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
linda P . d’Andrea  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Federico P . girardi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Peter F . sturm, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Kamal ibrahim (Worldwide Course) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
David h . Clements  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
hossein Mehdian  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
theodore A . Wagner  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
 Council: Education
 Board Liaison: Kamal N. Ibrahim
 Staff Liaison: Katie Agard
 Back-up: Amy Miller

Growing Spine Committee
Standing Committee – 3 per year, with 4 year terms
Francisco s . Perez-grueso, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Muharrem Yazici, Past Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
richard e . McCarthy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
george h . thompson  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
hazem B . elsebaie (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John tis (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Behrooz A . Akbarnia, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Alain Dimeglio (h)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Vincent F .x . Deeney  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
laurel C . Blakemore .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
lawrence i . Karlin  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Carlos A . tello  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Bruce l . gillingham  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
eric t . Jones .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
suken shah  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Research
 Board Liaison: George H. Thompson
 Staff Liaison: Nadine Couto
 Back-up: Katie Agard

Historical Committee
Standing Committee – Chaired by Historian, who is Board 
appointed for 3 year renewable term. Members: 
1 per year, 3 year terms, plus PP3 (one year term)
nathan h . lebwohl, historian  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Behrooz A . Akbarnia, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
randal r . Betz, PP3  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Jason e . lowenstein (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Daniele A . Fabris-Monterumici  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
John J . grayhack .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
David h . Clements  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Governance
 Board Liaison: Behrooz A. Akbarnia
 Staff Liaison: Katie Agard
 Back-up: Nilda Toro

IMAST Committee
Standing Committee – 1 per year, 4 year terms
Chair to serve a 4 year term, then 2 years as Past Chair
Chair Elect to serve a 2 year term
todd J . Albert, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
lawrence g . lenke, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Francis h . shen (C) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
robert Wienecke (C) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Azmi hamzaoglu  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
timothy r . Kuklo  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
B . stephens richards  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Michael F . o’Brien  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Education
 Board Liaison:  Lawrence G. Lenke
 Staff Liaison: Megan Kelley
 Back-up: Nadine Couto

Industry Relations Committee
Standing Committee – President, Treasurer, PP1, President 
Elect, Vice President, plus 3 appointed members with 3 
year terms: PP1 to serve as Chair
george h . thompson, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Behrooz A . Akbarnia, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John e . lonstein  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
eric h . Buchl (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
oheneba Boachie-Adjei, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
J . Bradley Williamson  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
steven M . Mardjetko  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
richard e . McCarthy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Vincent Arlet .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
John P . Dormans  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
hansen A . Yuan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
lawrence g . lenke  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Governance
 Board Liaison: Behrooz A. Akbarnia
 Staff Liaison: Tressa Goulding
 Back-up: Megan Kelley
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SRS Committees

Long Range Planning Committee
Standing Committee of president, past presidents 1, 2 & 3, 
Chairs of IMAST, Global Outreach, Worldwide Course. 
PP1 to Chair.
george h . thompson, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Behrooz A . Akbarnia, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Charles t . Mehlman (global outreach)  .  .  .  .  .  .  .  .  .  .  .  . 2009
randal r . Betz, PP3  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kamal ibrahim (Worldwide Course) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
todd J . Albert (iMAst)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
oheneba Boachie-Adjei, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Finance
 Board Liaison: Lawrence G. Lenke
 Staff Liaison: Tressa Goulding
 Back-up: Megan Kelley & Nadine Couto

Marketing & Public Relations Committee
Ad Hoc Committee (may decide to change to Standing)
7 members with one year terms
Alan Moskowitz, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Dennis g . Crandall, Co-Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Paul  A . glazer  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Michael o . lagrone  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
ian Bruce McPhee (i) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Arya nick shamie (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 Council: Governance
 Board Liaison: Steven M. Mardjetko
 Staff Liaison: Megan Kelley
 Back-up: Amy Miller

Morbidity & Mortality Committee
Standing Committee – 2 per year, 4 year terms
Joseph h . Perra, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
William F . Donaldson iii, Past Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
reinhard D . Zeller  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Yongjung J . Kim (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
robert A . hart (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
D . raymond Knapp, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
hilali h . noordeen  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
sigurd h . Berven  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Michael J . goytan  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Paul A . Broadstone  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
theodore J . Choma .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Research
 Board Liaison: Steven M. Mardjetko
 Staff Liaison: Nilda Toro
 Back-up: Katie Agard

Newsletter Committee
Standing Committee – 1 per year, 3 year terms: Chair 
serves a 3 year renewable term as Newsletter Editor
Vicki Kalen, Chair & editor .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Mario turi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kathy Blanke (A) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Marinus de Kleuver  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
John P . lubicky .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
 Council: Governance
 Board Liaison: Randal R. Betz
 Staff Liaison: Katie Agard
 Back-up: Megan Kelley

Nominating Committee
Standing Committee – 1 year terms
george h . thompson, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
laurel C . Blakemore .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Bruce e . Van Dam  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
James o . sanders  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John r . Dimar, ii .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
       Council: Reports to Board
 Board Liaison: Behrooz A. Akbarnia
 Staff Liaison: Tressa Goulding
 Back-up: Nilda Toro

Non-Operative Management Committee
Standing Committee – 2 per year, 3 year terms
raymond D . Knapp, Jr, Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
timothy A . garvey, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Mario turi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Ki soo hwang (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Brian g . smith, Chair elect .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Jeffrey D . thomson .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
richard h . gross  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
John g . thometz  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Joe P . o’Brien - Advisory
 Council: Research
 Board Liaison: George H. Thompson
 Staff Liaison: Nadine Couto
 Back-up: Katie Agard

Patient Education Committee
Standing Committee – 3 per year, 3 year terms
John t . Killian, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
linda P . d’Andrea, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Daniel W . green .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
scott D . hodges  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Craig P . eberson (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
robert Wienecke (C) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
ram Mudiyam, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Vishwas r . talwalkar  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Connie Poe-Kochert (Assoc)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
toni Cawley (Assoc)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Walter F . Krengel  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Jay shapiro  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Joe P . o’Brien – Advisory
stanley e . sacks – Advisory 
 Council: Education
 Board Liaison: David W. Polly, Jr.
 Staff Liaison: Katie Agard
 Back-up: Nadine Couto
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SRS Committees

Program Committee
Standing Committee – 3 per year, 3 year terms, plus 
reviewers with one year terms
Peter o . newton, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Paul D . sponseller, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
lawrence g . lenke (iMAst Past Chair)  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Douglas C . Burton  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Andrew g . King  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Patrick J . Connolly  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
noriaka Kawakami, 2010 Co-Chair elect  .  .  .  .  .  .  .  .  .  .  . 2010
Michael J . Yaszemski, 2010 Co-Chair elect  .  .  .  .  .  .  .  .  .  . 2010
laurel Blakemore  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Andrew M . Casden  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Marinus  de Kleuver  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
todd J . Albert (iMAst Chair)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Education
 Board Liaison: Richard E. McCarthy
 Staff Liaison: Amy Miller
 Back-up: Nadine Couto
Reviewers:
Michael Albert Alan Moskowitz
Michael Coscia Michael F . o’Brien
Dennis Crandall Kenneth Paonessa
Yasser el Miligui (C) B . stephens richards
Paul glazer Michael roh
Azmi hamzaoglu Arya nick shamie (C)
henry iwinski Francis shen (C)
hak-sun Kim (C) harwart singh
Yongjung J . Kim (C) Brian smith
timothy Kuklo Joseph Verska
Michael lagrone Jean Marc Vital (C)
Alexander l’heureux robert Wienecke (C)
isadore lieberman 

Research Grant Committee
Standing Committee – 3 per year, 4 year terms
Kit M . song, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kenneth M .C . Cheung, Past Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
nathan h . lebwohl  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Marc J . Moreau  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
stefan Parent (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
robert A . hart (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Benjamin A . Alman  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
nancy hadley Miller, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Cathleen l . raggio  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Dilip K . sengupta  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Peter P . Masso  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Matthew B . Dobbs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Federico P . girardi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
John F . (Jack) Flynn  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
siavash haghighi  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Research
 Board Liaison: Kenneth M.C. Cheung
 Staff Liaison: Amy Miller
 Back-up: Nilda Toro

Spinal Deformity Curriculum Committee
Ad Hoc Committee – 5 members with 1 year terms
James W . ogilvie, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Denis s . Drummond, Co-Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
todd J . Albert  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John P . Dormans  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
stephen l . ondra (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 Council: Education
 Board Liaison: Lawrence G. Lenke
 Staff Liaison: Katie Agard
 Back-up: Amy Miller

SRS / Spine Liaison Committee
Standing Committee – 2 per year, 3 year terms, with 
one being the next in line to serve as Program Chair; 
Committee should include past, present & upcoming 
chairs of the Program Committee
Paul D . sponseller, Chair (Program Past Ch)  .  .  .  .  .  .  .  . 2009
Panagiotis Korovessis  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Allen W . Carl, Chair elect (education Chair)  .  .  .  .  .  .  .  . 2010
Munish C . gupta  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Joseph W . Perra (education Chair elect)  .  .  .  .  .  .  .  .  .  .  . 2011
Keith h . Bridwell – spine liaison

Council: Education
Board Liaison: James W. Roach
Staff Liaison: Amy Miller
Back-up: Megan Kelley

3D Scoliosis
Ad Hoc Committee with one year renewable terms
hubert labelle, Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Carl eric Aubin, Co-Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
lawrence g . lenke  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
roger P . Jackson  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Peter o . newton  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
ian A .F . stokes .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 Ad Hoc Members
 Mark F . Abel .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 Kenneth M .C . Cheung  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 howard A . King  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 richard e . McCall  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 Michael J . Mendelow (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
 reinhard D . Zeller (i)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Council: Research
Board Liaison: Lawrence G. Lenke
Staff Liaison: Megan Kelley
Back-up: Nilda Toro
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Website Committee
Standing Committee – 2 per year, 4 year terms
Andrew A . Merola, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Daniel J . sucato, Past Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John t . Killian (Patient education)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Allen l . Carl  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Michael o . lagrone  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Mark D . rahm (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John K . ratliff (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John F . sarwark, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Dale e . rowe  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Michael F . o’Brien  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Kit M . song  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Matthew geck  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Anthony s . rinella .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Education
 Board Liaison: Randal R. Betz
 Staff Liaison: Amy Miller
 Back-up: Katie Agard

Worldwide Conference Committee
Standing Committee –4 per year, with 4 year terms, plus 
Chairs of Education and Global Outreach Committees; 
Chair to serve a 4 year term, then 2 years as Past Chair; 
Chair elect to serve a 2 year term
Kamal n . ibrahim, Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Allen W . Carl (education)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Charles t . Mehlman (global outreach)  .  .  .  .  .  .  .  .  .  .  .  . 2009
Yutaka hiraizumi .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Donald P .K . Chan .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
John F . sarwark .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Peter F . sturm  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Yasser el Miligui (C) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Michael ruf (C)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
norbert Passuti  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Khalil Kharrat .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Carlos tello  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010
Ahmet Alanay, Chair elect  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
William C . horton  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Victor rositto .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Charles e . Johnston ii  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Christopher l . hamill  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
suken A . shah .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
ensor e . transfeldt  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Muharrem Yazici .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Education
 Board Liaison: Kamal N. Ibrahim
 Staff Liaison: Megan Kelley
 Back-up: Amy Miller

Global Affairs Advisory Board
Azmi hamzaoglu, Chair .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
oheneba Boachie-Adjei, Co- Chair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Carlos tello (the Americas) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
osmar Avanzi (the Americas)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
ernesto Bersusky (the Americas) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Marinus de Kleuver (europe)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Dietrich schlenzka (europe)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
nobumasa suzuki (Asia)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Kenneth Cheung (Asia) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
hee Kit Wong (Asia) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
Kamal ibrahim (Middle east/Africa)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
Khalil Kharrat (Middle east/Africa)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
 Council: Governance
 Board Liaison: Azmi Hamzaoglu
 Staff Liaison: Katie Agard
 Back-Up: Nilda Toro

BOS Representatives (formerly COMSS)
oheneba Boachie-Adjei (Presidential line)  .  .  .  .  .  .  .  .  . 2009
richard e . McCarthy (Communications)  .  .  .  .  .  .  .  .  .  .  . 2010
george h . thompson (health Policy)  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
Peter o . newton (research)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2011
steven D . glassman (education)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2012
tressa goulding (executive Director) .  .  .  .  .  .  .  .  .  .  . indefinite

COSS Representatives
David W . Polly .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2010

FOSA Representatives
timothy r . Kuklo  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . March 2011
r . Jay Cummings  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Mar . 08-Feb . 09
Allen W . Carl  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Feb . 09-Mar . 10

Hibbs Society Liaison
robert W . gaines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2009
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Education Council – Steven D. Glassman, Chair - 2009
Awards & scholarship  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . K . Daniel riew
CMe  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .richard e . McCarthy
education  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Allen W . Carl
global outreach  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Charles t . Mehlman
iMAst  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . todd J . Albert
Patient education  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . John t . Killian
Program .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Peter o . newton
spinal Deformity Curriculum  .  .  .  .  .  .  .  .  .  .  .  .James W . ogilvie
srs/spine liaison  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Paul D . sponseller
Web site .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Andrew A . Merola
Worldwide Conference .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Kamal n . ibrahim
 Staff Liaison: Megan Kelley
 Back-up: Amy Miller

Finance Council – Steven M. Mardjetko, Chair
endowment  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Baron s . lonner
Finance  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . steven M . Mardjetko
long range Planning  .  .  .  .  .  .  .  .  .  .  .  .  . george h . thompson
 Staff Liaison: Tressa Goulding
 Back-up: Katie Agard

SRS Committees

Governance Council – David W. Polly, Jr., Chair
Advocacy & Public Policy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Mark A . lorenz
Bylaws & Policies  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . J . Abbott Byrd
Coding  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . James t . Bennett
ethics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Marc A . Asher
Fellowship  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . J . Abbott Byrd
historical  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .nathan h . lebwohl
industry relations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . george h . thompson
Marketing & Pr .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Alan Moskowitz
newsletter  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Vicki Kalen
global Affairs Advisory Board .  .  .  .  .  .  .  .  .  .  . Azmi hamzaoglu
 Staff Liaison: Tressa Goulding

Research Council – Peter O. Newton, Chair
Adult Deformity  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Mark Weidenbaum
evidence Based outcomes  .  .  .  .  .  .  .  .  .  .  . Douglas C . Burton
growing spine  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Francisco s . Perez-grueso
Morbidity & Mortality  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Joseph h . Perra
non-operative Management  .  .  .  .  . raymond D . Knapp Jr .
research grant  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Kit M . song
3D spinal Classification . . . . . . . . . . . . . lawrence g . lenke
 Staff Liaison: Amy Miller
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Exhibit Awards
1982 Ronald L. DeWald, Mary Faut Rodts, James S. Fister

The Management of Unstable Burst Fractures of the Thoracic and Lumbar Spine
1984 (Blount) R. Mervyn Letts and G.J.Gouw

Scoliosis in the Head Injured Child
1985 (Blount) Kiyoshi Kaneda, Tomoyuki Hashimoto, Shigenobu Satoh, Kuniyoshi Abumi 

Late Progressive Neurologic Deficit Following Thoracolumbar Spine Fractures
1986 (Blount) Greg Houghton, Anne McInerny, Tony Tew 

Compliance Monitoring System for Spinal Braces
1987 Jeffrey H. Owen, Keith H. Bridwell

Motor (MEPs) and Somatosensory Evoked Potentials (SEPs) in Animals and Humans:
Sensitivity and Specificity

1991 Ian A.F. Stokes, Mack Gardner-Morse, Jeffrey P. Laible
The Biomechanics of Surgical Derotation

1992 Tali Siegal, Tzony Siegal
Neoplastic Spinal Cord Compression: Manipulation of Vasogenic Edema by Ketanserin, a  

 5-HT2 Receptor Blocker
1993 Kristian Høy, S.M. Jespersen, E.S. Hansen, K.Ø. Christensen, B.E. Lindblad, S.Z. He, C. Bunger 
 Hemodynamics of the Spinal Cord, Cauda Equina, Nerve Roots and  
 the Dural Sac During Exercise - An Experimental Study
1994 (Moe) Kirkham B. Wood, Timothy A. Garvey, Cooper Gundry, Kenneth Heitoff 
 Thoracic MRI Evaluation of Asymptomatic Individuals
1995 (Moe) Michael P. Chapman, Christopher L. Hamill, Keith H. Bridwell, Lawrence G. Lenke,  

Kathy Blanke, Christy Baldus
Can We Lordose the Spine with Zielke Instrumentation Anteriorly?

1996 (Moe) Sakae Sato, Marc A. Asher
Comparison of Lamina Hook to Pedicle Screw Anchors for Correction 
of Double Structural Adolescent Idiopathic Scoliosis

1997 (Moe) Tatsuto Takeuchi, Kuniyoshi Abumi, Itaru Oda, Yasuhiro Shono, Kiyoshi Kaneda
Biomechanical Evaluation of Thoracic Spinal Stability: A Significance of Costovertebral  
Joints in Providing Stability

1998 (Moe) Itaru Oda, Bryan W. Cunningham, Charles J. Haggerty, Kiyoshi Kaneda, Paul C. McAfee
An In-Vitro Study Investigating the Stability of Reconstruction Methods Following Total   
Spondylectomy

1999 Moe -  Basic Science  Edward P. Southern, Howard S. An, Charles E. Edmiston, Jr., Larry Newman, Michael   
Goheen, Dawn Zuelke, Sharon Sinski, Gary Seabrook
A Microbiology and Lint Study in the Orthopaedic Surgery Operating Room

1999 Goldstein Clinical Christian Fras, Twee Do, Stephen Burke, Bernard Rawlins, Roger Widmann, Oheneba   
Boachie-Adjei
Routine Preoperative MRI in Adolescent Idiopathic Scoliosis: A Prospective Study of 327  
Patients

2000 Moe – Basic Science R.K. Wilcox, T.O. Boerger, R.M. Hall, D.C. Barton, D.L. Limb, R.A. Dickson
Canal Pressure Measurements and Video Recording of Thoracolumbar Burst Fractures

2000 Goldstein Clinical  Makoto Tokunaga, Shohei Minami, Hiroshi Kitahara, Yoshinori Nakata, Hideshige Moriya
Neurologic Complications in Scoliotic Patients with Syringomyelia

2001 Moe – Basic Science P.C. McAfee, B.W. Cunningham, A.E. Dmitriev, N. Shimamato, J.C. Sefter, I.L. Fedder
General Principles of Porous Ingrowth Total Disk Replacement Arthroplasty Compared to  
Diarthrodial Total Joint Arthroplasty. A Non-Human Primate Model – Part 1

2001 Goldstein Clinical Mohammed J. Al-Sayyad, Charles T. Mehlman, Alvin H.  Crawford
Effectiveness of Spinal Release and Halo-Femoral Traction in the Management of Severe  
Spinal Deformity

Previous SRS Award & Research Grant Recipients
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2002 Moe – Basic Science Andrew A. Merola, Michael F. O’Brien, Amit Lamba, Gregorio Chejfec, Thomas R. Haher,  
Andrew Castro, Franco Givna, Sameer Mathur, Mario Brkavic, David A.B. Smith, James M.  

 Eule, N. Joseph Espat, Thomas G. Lowe, Thomas F. Dwyer
Attenuation of Cillary Neurotrophic Factor (CNTF) in Acute Spinal Cord Injury (ASCI)   
Treated with Intravenous Methylprednisolone (MP)

2002 Goldstein Clinical Behrooz A. Akbarnia, David S. Marks, Oheneba Boachie-Adjei, Marc A. Asher, Alistair G.  
Thompson, Richard C. Rooney, Chatupon Chotigavanichaya
Dual Rod Posterior Instrumentation Without Fusion for the 
Treatment of Progressive Early Onset Scoliosis: A Multicenter Study

2003 Moe – Basic Science  William W. Lu, Kenneth M.C. Cheung, Keith D.K. Luk, John C.Y. Leong
A Novel Sr-HA Bioactive Bone Cement for Vertebroplasty

2003 Goldstein Clinical Athanasios I. Tsirikos, Freeman Miller, Wei-Ning Chang, Kirk W. Dabney, Joseph Glutting
Life Expectancy in Pediatric Patients with Cerebral Palsy and 
Neuromuscular Scoliosis who Underwent Spinal Fusion

2004 Moe – Basic Science  Vikas V. Patel, Li Zhao, Pamela Wong, Ben Bhupendra Pradhan, Linda Kanim, Hyun W.  
Bae, Rick B. Delamarter
Controlling BMP-Simulated Bone Growth Using Fibrin Glue

2004 Goldstein Clinical  André van Ooij, F. Chumhur Oner, Ab J. Verbout
Complications of Artificial Disc Replacement: A Report of 45 Patients with an    
Unconstrained Disc Prosthesis

2005 Goldstein Clinical Gene Cheh, Lawrence G. Lenke, Keith H. Bridwell, Young-Jung J. Kim
“Decompression Alone vs. Decompression and Limited Fusion for the Treatment of    
Degenerative Lumbar Scoliosis”

2005 Moe – Basic Science  Cathy Xiao Xi Guo, Kenneth McCheung, Danny Chan, Michael Irwin
“Comparison of the Effect of Non-Selective NSAID and Cyclooxygenase-2 (COX-2)   
Selective NSAID on Bone Formation – Implications for Spinal Fusion”

2006 Goldstein Clinical  Clayton L. Dean, Josue P. Gabriel, Michael J. Bolesta, Ezequiel Cassinelli, Henry H. Bohlman
 Degenerative Spondylolisthesis of the Cervical Spine. A Long Term Follow-up Study
2006 Moe – Basic Science   Nancy Hadley Miller, Beth Marosy, Marie Helene Roy-Gagnon, Kimberly F. Doheny, 
 Elizabeth W. Pugh, Alexander F. Wilson, Cristina M. Justice

 Familial Idiopathic Scoliosis: Defining Genomic Loci on Chromosomes 9 and 16 Utilizing 
 Custom SNP Panels

2007 Moe – Basic Science  Jonathan G. Schoenecker, Nicholas Mignemi, Heidi Hamm, Herbert Schwartz, Ginger  
 Holt, Gregory Mencio 

 Aprotinin Inhibits Bone Formation In Vitro
2007 Goldstein – Clinical Mark J. Sokolowski, Timothy A. Garvey, John Perl, Amir A. Mehbod, Burak Akesen,  
 Margaret S. Sokolowski, Ensor E. Transfeldt  

 Prospective Study of Post-Operative Lumbar Epidural Hematoma: Does Size Really Matter?
2008 Moe – Basic Science Chi Wai Gene Man; Hiu Yan Yeung, PhD; Wei Jun Wang, MPHIL; Kwong Man Lee, PhD;  
 Bobby KW Ng, MD; Vivian W. Hung; Yong Qiu, MD; Jack Chun Yiu Cheng, MD
 A Study on the Effect of Melatonin Toward the Proliferation and Differentiation of   
 Osteoblasts in Adolescent Idiopathic Scoliosis
2008 Goldstein - Clinical Daniel J. Sucato, MD, MS; Timothy R. Kuklo, MD, JD; Mohammad Diab, MD; B. Stephens  
 Richards, III, MD; Charles E. Johnston, MD; Lawrence G. Lenke, MD; Spinal Deformity Study  
 Group
 Risk Factors for Critical Intraoperative Neuromonitoring Changes During AIS Surgery

Best Discussor
1984 harold K . Dunn, MD
1985 Dennis r . Wenger, MD
1986 Vernon t . tolo, MD
1988 thomas F . Kling, Jr ., MD
1989 J . Andy sullivan, MD
1991 John e . hall, MD
1992 gordon l . engler, MD

Previous SRS Award & Research Grant Recipients
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Hibbs Award for Best Basic Science Presentation
1980 Kazuhiko Satomi, Jens Axelgaard

Effects of Selective Cord Transections on Spinal Evoked Potentials
1981 Ensor E. Transfeldt, Edward H. Simmons

Functional and Pathological Biomechanics of the Spinal Cord: An In Vivo Study
John A. Herring
Early Complications of Segmental Spinal Instrumentation

1982 R.G. Burwell, J.J. James, F. Johnson, J.K. Webb, Y.G. Wilson
Standardized Trunk Asymetry Scores: A New Method and a Study of Normality
Roger P. Jackson, E.J. Simmons, D. Stripinis
Structural Changes Correlating with Back Pain in Scoliosis

1983 Robert Barrack
Proprioception in Idiopathic Scoliosis

1984 Cohen, Solomons, Lowe 
Altered Platelet Calmodulin Activity in Idiopathic Scoliosis
D. Hoppenfeld, Gross and Andrews
The Ankle Clonus Test

1985 Thomas F. Kling, Jr, P.M. Spargo, Robert N. Hensinger, P.R. Knight III
The Effect of Nitroglycerin Induced Hypotension With and Without Spine Distraction on Canine Spinal Cord  
Blood Flow

1986 William C. Schrader, Daniel Bethem, Vladimir Scerbin
The Chronic Local Effects of Sublaminar Wires - An Animal Model

1987 Jeffrey H. Owen, John Laschinger, Keith Bridwell, Shelle Shimon, Carl Nielsen, Janet Dunlap 
Sensitivity and Specificity of Somatosensory and Neurogenic-Motor Evoked Potentials in Animals and   
Humans

1988 Steve K. Salzman, A.A. Mendez, A.S. Fonseca, E.B. Ingersol, G.M. Freeman, I.H. Choi 
Effects of Anesthesia on Outcome After Experimental Spinal Trauma: Halothane has a Protective Effect

1989 Rick B. Delamarter, Henry H. Bohlman, D. Bodner, C. Biro 
Urologic Function Following Experimental Cauda Equina Compression: Cystometrograms vs. Cortical   
Evoked Potentials

1990 Steven K. Salzman, Michael A. Puniak, Zhong-jun Liu, Richard P. Maitland-Heriot, Gina M. Freeman,   
Cynthia A. Agresta, Laura Van Newkirk
Pharmacological Treatment of Acute Spinal Trauma I: Mechanisms of Action of the Serotonin    
Antagonist Mianserin

1991 Dale Dalenberg, Marc A. Asher, Gopal Jayaraman, Ralph Robinson 
The Effect of a Stiff Spinal Implant and Its Loosening on Bone Mineral Content in Canines

1992 Sanford E. Emery, Mark S. Brazinski, Anuradah Koka, Jay S. Bensusan, Sharon Stevenson 
The Biological and Biomechanical Effects of Irradiation on Anterior Spinal Bone Grafts - A Canine Model

1993 Stephen D. Cook, Thomas S. Whitecloud, Jeannette E. Dalton, D.C. Rueger 
In Vivo Evaluation of Recombinant Human Osteogenic Protein (rhOP-1) as a Bone Graft Substitute  for   
Spine Fusions

1994 Jeffrey H. Schimandle, Scott D. Boden, W.C. Hutton 
Experimental Spine Fusion with Recombinant Human Bone Morphogenetic Protein (rhBMP-2)

1995 Douglas M. Petraco, Jeffrey M. Spivak, Joseph G. Cappadona, Frederick J. Kummer, 
Michael G. Neuwirth
An Anatomic Evaluation of L5 Nerve Stretch in Spondylolisthesis Reduction

1996 S.B. Tan, J.T.H. Chew, R. Fortune, H.H. Tan, K.P. Tan, R.T.H. Ng, I.C. Song
Allograft Vertebral Disc Transplantation in a Porcine Model

1997 Keith M. Bagnall, Cian O’Kelly, Marc Moreau, James Raso, Xiaoping Wang
Scoliosis Development Following Pinealectomy in Young Chickens, Rats and Hamsters

1998 John R. Dimar II, Steven Glassman, George Raque, Y. Ping Zhang, Christopher Shields
The Influence of Canal Narrowing and Timing of Decompression on Neurological Recovery Following   
Spinal Cord Contusion in the Rat Model

1999 Jeffrey C. Wang, Stephen Yoo, Linda E.A. Kanim, Paula L. McAllister, Scott D. Nelson, Edgar G. Dawson,   
 Jay R. Lieberman
 Gene Therapy for Spinal Fusion: Transformation of Marrow Cells with an Adenoviral Vector to Produce   
 BMP-2

Previous SRS Award & Research Grant Recipients
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2000 K.D. Riew, J. Lou, N.M. Wright, S.-L. Cheng, T. Bae, L.V. Avioli
Thoracoscopic Intradiscal Spine Fusion Using Gene Therapy

2001 M. Darryl Antonacci, Manu Nothias, Catherine Humphreys, Richard Frisch, Marion Murray
Axonal Regeneration Using Transplants of Genetically Engineered Fibroblasts in Spinal Cord Injury

2002 Kohei Goshi, Oheneba Boachie-Adjei, Bernard A. Rawlins, Ronald G. Crystal, Chisa Hidaka
Genetically Modified Marrow Cells Enhance Spine Fusion

2003 M. Darryl Antonacci, Jean Nothias, Tom Parks, Richard Fritsch, Chris Cawley, Marion Murray
Human Marrow Stromal Cell Transplants in a Collagen Matrix Support Axonal Regeneration of Descending  
Pathways Across Complete Spinal Cord Transections

2004 William C. Horton, Chaiwat Kraiwattanapong, Tomoyuki Akamaru, Akihito Minamide, Moon-Soo Park, 
William Hutton
The Role of the Sternum, Costosternal Articulations, Intervertebral Disc, and Facets in Thoracic Sagittal Plane  

 Biomechanics and Deformity Correction: A Comparison of Three Different Sequences of Surgery
2005 Brian K. Kwon, Jie Liu, Clarrie Lam, Loren W. Oschipok, Armin Blesch, Wolfram Tetzlaff
 “Brain Derived Neurotrophic Factor Gene Transfer with Adeno-Associated Viral and Lentiviral Vectors   
 Prevents Rubrospinal Neuronal Atrophy and Stimulates Regeneration Associated Gene Expression after   
 Acute Cervical Spinal Cord Injury”
2006 Howard S. An, Kei Miyamoto, Jesse G. Kim, Nozomu Inoue, Koji Akeda, Gunnar Andersson, Koichi Masuda
 An Intradiscal Injection of Osteogenic Protein-1 Restores the Viscoelastic Properties of Degenerated   
 Intervertebral Discs in the Rabbit Anular Puncture Model
2007  Kenneth J. Hunt, John T. Braun, Bryt A. Christensen
 The Effect Of Two Clinically Relevant Fusionless Scoliosis Implant Strategies On The Health of the   
 Intervertebral Disc
2008 Hemal Mehta, MSc; Brian D. Snyder, MD, PhD; Stephen R. Baldassarri, BA; Melissa J. Hayward, MD; Michael  
 J. Giuffrida, MD; Supriya P. Bansal, BS; Vahid Entezari, MD; Nipun D. Patel, MS; Andrew C. Jackson, PhD
 VEPTR Improves Pulmonary Hypoplasia in a Postnatal Rabbit Model of Thoracic Insufficiency Syndrome

Hibbs Awards for Best Clinical Presentation
1981 John A. Herring, Dennis R. Wenger

Early Complications of Segmental Spinal Instrumentation
1982 Roger P. Jackson, Edward H. Simmons, D. Stripinis

Structural Changes Correlating with Back Pain in Scoliosis
1984 Hoppenfeld, Gross and Andrews

The Ankle Clonus Test
1985 Bert Mandelbaum, Vernon Tolo, Paul McAfee, Peggy Buresh 

Nutritional Deficiencies After Staged Anterior and Posterior Spinal Surgery
1986 Paul D. Sponseller, Mark S. Cohen, John E. Hall, Alf L. Nachemson 

Long-Term Follow-Up of Adult Scoliosis Treated Surgically
1987 Christine S. O’Donnell, William P. Bunnell, Randal R. Betz, Cynthia R. Tipping 

Electrical Stimulation in the Treatment of Idiopathic Scoliosis
1988 John E. Lonstein, Robert B. Winter 

Milwaukee Brace Treatment of Adolescent Idiopathic Scoliosis - Review of 939 Patients
1989 J.P. Thompson, Ensor E. Transfeldt, David Bradford, Oheneba Boachi-Adjei 

Evaluation of Spinal Imbalance and Shoulder Elevation Following Cotrel-Dubousset Instrumentation with  
Special Reference to Uncoupling

1990 David M. Apel, G. Marrero, W.D. Goldie, J. King, Vernon T. Tolo, George S. Bassett
Avoiding Paraplegia During Anterior Spinal Surgery: The Role of SSEP Monitoring During Temporary   
Occlusion of Segmental  Spinal Arteries 

1991 Lawrence G. Lenke, Keith H. Bridwell, Christy Baldus, Kathy Blanke 
Preventing Decompensationin King Type II and III Curves Treated with Cotrel-Dubousset Instrumentation  
(CDI): 24 to 64 Month Follow-Up
D. Holte, Robert Winter, John Lonstein, Francis Denis 
Hemivertebra Excision and Wedge Resection in the Surgical Treatment of Patients with Congenital Scoliosis

1992 Shanti S. Upadhyay, P. Sell, B. Sell, M.J. Saji, E.K.W. Ho, J.Y.C. Leong 
Seventeen Year Prospective Study of Surgical Management of Tuberculosis of the Spine: A Controlled Trial  
Comparing Anterior Debridement with Hong Kong Radical Operation

1993 Mark Goldberg, Nancy Mayo, Benoit Poitras, Susan Scott, James Hanley 
The Ste-Justine Adolescent Idiopathic Scoliosis (AIS) Cohort Study I & II: Description of the Cohort Health  
Outcomes and Back Pain

Previous SRS Award & Research Grant Recipients
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1994 Thomas Haher, R. Zipnick, D. Manor, Andrew Merola, John Gorup, J. Dryer, R. Nucci, J. Orchowski, C.   
Kaufmann 
Meta-Analysis of Surgical Outcome in Scoliosis: A Thirty One Year Review of Eleven Thousand Patients

1995 Howard H. Ginsburg, L. Goldstein, P. William Haake, Shannon Perkins, K. Gilbert
Longitudinal Study of Back Pain in Postoperative Idiopathic Scoliosis: Long-Term Follow-Up, Phase IV

1996 James O. Sanders, David G. Little, B. Stephens Richards
Prediction of the Crankshaft Phenomenon by the Peak Growth Age

1997 John P. Kostuik
The Development of a Preoperative Scoring Assessment System of Metastatic Spine Disease

1998 Stuart L. Weinstein, Lori Dolan, Kevin Spratt, Kirk Peterson, Mark Spoonamore
Natural History of Adolescent Idiopathic Scoliosis: Back Pain at 50-Year Follow-Up

1999 Marc A. Asher, Sue Min Lai, Douglas C. Burton
Further Development and Validation of the SRS Outcomes Instrument
Hiroshi Taneichi, Kiyoshi Kaneda, Kuniyoshi Abumi, Manabu Ito
Radiological Differentiation Between Benign and Malignant Vertebral Body Collapse

2000 R. Jhanjee, K. Wood, G. Buttermann, T. Garvey, R. Kane, V. Sechreist, A. Mehbod
Operative Vs. Nonoperative Treatment of Thoracolumbar Burst Fractures without Neurological Deficit: A  
Randomized, Prospective Study

2001 – TIE Aina J. Danielsson, I. Wiklund, K. Pehrsson, Alf L. Nachemson
Health-Related Quality of Life in Patients with Adolescent Idiopathic Scoliosis – A Matched Follow-Up at   
Least Twenty Years After Treatment with Brace or Surgery
Harry L. Shufflebarger, Cynthia Clark
The Posterior Approach for Lumbar and Thoracolumbar Adolescent Idiopathic Curves: Posterior   
Shortening and Pedicle Screws

2002 C. Barrios, C. Pérez-Encinas, J.I. Maruenda, P. Renovell, N. de Bernardo, L. García del Moral,  
 J.A. Martín-Benlloch, M. Laguía
 Significant Ventilatory Functional Restriction in Adolescents with Mild or 
 Moderate Scoliosis During Maximal Exercise Tolerance Test
2003 Eric J. Wall, Donita Bylski-Austrow, Ronald Kolata, Alvin H. Crawford
 Endoscopic Mechanical Spinal Hemiepiphysiodesis Modifies Spine Growth
2004 Christopher Hulen, H. Temple, Allaaddin Mollobashy, Frank Eismont
 Oncological and Functional Outcome Following Sacrectomy for Sacral Tumors
2005 Ilkka Helenius, Tommi Lamberg, Kalevi Österman, Dietrich Schlenzka, Timo Yrjönen, Seppo Seitsalo,  
 Mikko Poussa, Ville Remes 
 “Posterolateral, Anterior or Circumferential Fusion In-Situ for High-Grade Spondylolisthesis in Young   
 Patients: A Long-Term Evaluation using SRS Questionnaire”
2006  Joshua D. Auerbach, Daniel M. Schwartz, Denis S. Drummond, Kristofer J. Jones,  John M. Flynn, Yaser   
 El-Gazzar, Thomas McPartland, J. Andrew Bowe, Samuel Laufer, Peter D. Pizzutillo, J. Richard Bowen, John P.  
 Dormans
 Detection Of Impending Neurologic Injury During Surgery For Adolescent Idiopathic Scoliosis: A Comparison  
 Of Transcranial Motor And Somatosensory Evoked Potential Monitoring In 1121 Consecutive Cases
2007 Lawrence G. Lenke; Brenda A. Sides; Linda Koester; Marsha Hensley; Kathy Blanke
 Posterior Vertebral Column Resection (VCR) for Severe Pediatric and Adult Spinal Deformity: Indications,  
 Results, and Complications of 43 Consecutive Cases
2008 Michael D. Daubs, MD; Alpesh Patel, MD; Darrel S. Brodke, MD
 Clinical Instinct vs. Standardized Questionnaire: The Spinal Surgeon’s Ability to Detect Psychological Distress

Walter P. Blount Humanitarian Award
1987 Marc A . Asher, MD
1989 howard and Barbara schulman
1992 laura gowen
1996 David B . levine, MD
1997 Albert e . sanders, MD
1998 l . ray lawson, MD

Previous SRS Award & Research Grant Recipients

2001 Charles F . heinig, MD
2002 James e . holmblad, MD
2006 oheneba Boachie-Adjei, MD
2007 Professor John CY leong
2008 Behrooz A . Akbarnia, MD

Lifetime Achievement Awards
2008 John e . hall, MD

Jacqueline Perry, MD, Dsc
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SRS Travelling Fellows
1970 John D . King, California

Jen Fang Wang, taiwan
1971 Donald P .K . Chan, Vermont
 gourish r . Palekaar, india
1993 Medtronic Sofamor Danek     

Traveling Fellows
 robert B . Winter, MD, senior Fellow
 george s . Bassett, MD, Junior Fellow

J . Kenneth Burkus, MD, Junior Fellow
 ensor e . transfeldt, MD, Junior Fellow
1995 Medtronic Sofamor Danek     

Traveling Fellows
John e . hall, MD, senior Fellow

 howard s . An, MD, Junior Fellow
 hubert h .l . labelle, MD, Junior Fellow
 lawrence g . lenke, MD, Junior Fellow
1997 Medtronic Sofamor Danek     

Traveling Fellows
 ronald l . DeWald, MD, senior Fellow

Vincent Arlet, MD, Junior Fellow
Allen l . Carl, MD, Junior Fellow
Michael F . o’Brien, MD, Junior Fellow

1999 Medtronic Sofamor Danek     
Traveling Fellows
Clyde l . nash, MD, senior Fellow

 serena s . hu, MD, Junior Fellow
Joseph Y . Margulies, MD, PhD, Junior Fellow

 rolando M . Puno, MD, Junior Fellow
Kirkham B . Wood, MD, Junior Fellow

2000 DePuy AcroMed International Traveling Fellows
ufuk Aydinli, MD, turkey

 henry F .h . halm, MD, germany
Yutaka hiraizumi, MD, PhD, Japan

2001 Medtronic Sofamor Danek Traveling Fellows
John P . Kostuik, MD, senior Fellow
Peter o . newton, MD, Junior Fellow

 richard M . schwend, MD, Junior Fellow
 edward P . southern, MD, Junior Fellow

2002 DePuy AcroMed International Traveling Fellows
 Bruce F . hodgson, FrACs, new Zealand
 Jin-hyok Kim, MD, Korea
 Muharrem Yazici, MD, turkey
 (note: tamás illés, MD, hungary, was originally   
 selected but unable to participate)
2003 Medtronic Sofamor Danek Traveling Fellows
 Courtney W . Brown, MD, senior Fellow
 timothy r . Kuklo, MD, Junior Fellow
 Daniel J . sucato, MD, Junior Fellow
 Alexander r . Vaccaro, MD, Junior Fellow
2004 DePuy Spine International Traveling Fellows
 Ahmet Alanay, MD, turkey
 Kenneth M .C . Cheung, MD, hong Kong
 ulf r . liljenqvist, MD, germany
2005 Medtonic Somamor Danek Traveling Fellows
 Donald P .K . Chan, MD, senior Fellow
 Matthew B . Dobbs, MD, Junior Fellow
 Charles t . Mehlman, MD, Junior Fellow
 suken shah, MD, Junior Fellow
2006 DePuy Spine International Traveling Fellows
 theodoros B . grivas, MD, greece
 Ashok Johari, MD, india
 reinhard D . Zeller, MD, France
2007 Medtronic Traveling Fellows
 James ogilvie, MD, senior Fellow
 Youngjung Kim, MD, Junior Fellow
 Praveen Mummaneni, MD, Junior Fellow
 Jean ouellet, MD, Junior Fellow
2008 DePuy Spine International Traveling Fellows
 Kyu-Jung Cho, MD, south Korea
 Kan Min, MD, switzerland
 Avraam Ploumis, MD, greece
2009 Medtronic Spine International Traveling Fellows
 Alvin h . Crawford, MD - senior traveling Fellow
 Jacob Buchowski, MD, Ms
 Frank laMarca, MD
 Francis shen, MD

Previous SRS Award & Research Grant Recipients
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Research Grant Recipients
in the last ten years, srs, in conjunction with oreF and the Cotrel Foundation have provided more than $1 .8 million for 
spinal deformity research projects .  the following are previous srs research grant recipients:

Previous SRS Award & Research Grant Recipients

1998
Nancy Hadley Miller, MD
genetic Anaylsis of etiologic Factors of Ais
$50,000 – 2 years 
John A. Szivek, PhD
Monitoring spinal Fusion in scoliosis Patients: A 
Biomechanical & in Vivo study
$54,000 – 2 years 
Jack Engsberg, PhD
Comparison of outcome Measures in Adult scoliosis 
Patients undergoing an extended spinal Fusion to l5 or 
sacrum or revision of Previous long spinal Deformity 
Fusion
$80,308 – 3 years 
William A. Vannah
longitudinal study of Balance & other Factors in Ais
$10,887 .50 – 2 years 

1999
Jack C.Y. Cheng, MD
the loss of synchronous Coupling of endochrondral and 
Membranous ossification in Ais: the Morphological and 
Biological evidences
$35,400 – 1 year 
James O. Sanders, MD
A Determination of Maturity in girls with idiopathic 
scoliosis: A Pilot study
$48,252 - 2 years 

2000
Keith Bagnall, PhD
the relationship Between serum Melatonin & growth 
hormone in Pinealectomy Model
$14,250 – 2 years 
Oheneba Boachie-Adjei, MD w/ Dr. Raymond Clarke
Developmental Basis of the Klippel-Feil syndrome
$60,000 – 3 years 
Frances Farley, MD
Prediction of Curve Progression in Congenital scoliosis 
using a Mouse Model
$44,926 – 2 years 
Carol A. Wise, PhD
localization of a gene for susceptibility to idiopathic 
scoliosis
$36,066 .50 – 2 years 
Nancy Hadley Miller, MD
genetic linkage of Familial idiopathic scoliosis – A 
Complex orthopaedic Disorder
$50,000 – 2 years 

Thomas Lowe, MD
Platelet Calmodulin levels in Ais: A Predictor of Curve 
Progression and severity
$42,070 – 2 years 

2001
Jack C.Y. Cheng, MD
relationship between Postural Balance, somatosensory 
evoked Potential and the Progression of scoliotic 
Deformity in the Ais
$70,800 – 2 years

2002
Carol Wise, PhD
localization & Analysis of Candidate genes of idiopathic 
scoliosis
$36,666 .50 – 2 years 

2003
Jack. C.Y. Cheng, MD
Are VDr, era and Pthr1 genes Associated With the 
occurrence as well As Abnormality in Bone growth And 
sexual Maturation in Adolescent idiopathic scoliosis
$70,800 – 2 years 
John Kostuik, MD
Adult onset of scoliosis: relationship between 
osteoporosis and Deformity
$30,000 – 2 years 
Matthew Dobbs, MD
idiopathic scoliosis: gene Mapping identification
$47,177 – 2 years

2004
Philip Giampietro, MD, PhD
Mutation Analysis is human Congenital scoliosis and 
Vertebral Malformations
$77,077 – 2 years 
Carol Wise, PhD
localization and Analysis of Candidate genes for 
idiopathic scoliosis
$50,000 – 2 years 
Ralph Marcucio, PhD
A Comparison of the expressions of Malatonin, Calmodulin 
and 5-ht4 in Paravertebral Muscle and Platelets of Patients 
with our without Adolescent idiopathic scoliosis
$50,000 – 2 years 



229SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

2005
Kenneth Cheung, MD
surface Modification of nitinol by Plama immersion ion 
implantation
$100,000 – 2 years 
Robin Patel, MD
Biofilms and spinal instrumentation
$99,850 – 2 years 
Alf Nachemson, MD, PhD
A Continuation of the “srs study for Brace treatment of 
Adolescent idiopathic scoliosis” – Follow-up of the swedish 
Patients at least 10 Years After Maturity
$47,020 – 2 years 
Brian Snyder, MD, PhD
how does VePtr Affect Pulmonary Function: An in-vivo 
Assessment using the rabbit scoliosis Model
$34,408 – 1 year 
Stefan Parent, MD, PhD
Analysis of local 3-D Measurements of the Curve as 
Predictive Factors for Curve Progression in Ais
$25,000 – 1 year 
Francis Shen, MD
Can We eliminate the need for Autologous Bone graft 
harvest? the use of Multipotential  Adipose-derived 
stromal Cells in an Activated Matrix for Posterolateral 
spinal Fusions
$25,000 – 1 year 
Andrew Merola, MD
Association between an Aggrecan gene Polymorphism 
and Ais
$10,000 – 1 year 
Anthony Florschutz, MD
experimental scoliosis using Vertebral Body implanted 
Magnets in an immature goat Model
$10,000 – 1 year 
Stefan Parent, MD, PhD 
growth Modulation of the Chest Case in a Pre-natal 
ovine Model: A Preliminary study
$10,000 – 1 year 
Andrew Mahar, MS
how Does increasing Curve Magnitude in scoliotic 
Deformity Affect the Biomechanics of the spine with 
implications toward Curve Correction?
$10,000 – 1 year 
Donita Bylski-Austrow, PhD
Mechanbiology of growth: in-Vivo growth Plate Pressures
$10,000 – 1 year 
Felix Breden, BA, MSc, PhD
the guppy ‘Curveback’ Mutant as a Model for spinal 
Deformity
$10,000 – 1 year 
Jack C.Y. Cheng, MD
Abnormal Differential longitudinal growth of Vertebral 
Column and spinal Cord in Ais – A Morphological and 
Functional study
$77,000 

Previous SRS Award & Research Grant Recipients

Brian K. Kwon, MD, PHD, FRCSC
neuroprotection for Acute spinal Cord injury:  the 
Preclinical evaluation of Drugs that Are Currently used in 
human non-spinal Applications
$24,881 .60 – 2 years 

2006
Carol Wise, PhD
identification of genetic susceptibility in idiopathic 
scoliosis 
$19,000 – 2 years 
Shane Burch, MD FRCSC 
the role of hypoxic stress on the Vertebral growthplates 
of the Developing spine and its Potential role in 
Pathogenesis of scoliosis
$10,000 – 1 year 
Vedat Deviren, MD
the Minimal Clinically important Difference (MCiD) 
for spinal Disorders: Finding the threshold of Clinically 
significant Change
$24,996 – 1 year

2007
Jeffrey Shilt, MD; Peter Apel, MD
temporary unilateral Paraspinal Muscle Paralysis on the 
Prevention and Progression of scoliosis: investigation in a 
Chicken Model 
$9,740 - 1 year
Mohammad Diab, MD 
Comparison of extended-release epidural Morphine, 
Patient-Controlled epidural Analgesia and Patient-
Controlled intravenous Analgesia for Postoperative Pain 
after Posterior spinal fusion in Adolescents 
$24,245 – 2 years
Frank Schwab, MD
Adult Deformity: Development of an effective treatment 
Algorithm Based upon outcomes Analysis
$50,000 – 2 years
John Lonstein, MD
long-trem Function outcomes of early Fusions for 
Congenital scoliosis
$75,450 – 2 years
Michael Vitale, MD
Ct Analaysis of Pedicle screw Placement in Pediatric 
Patients
$20,595 – 1 year
Vidyadhar Upasani, MD
the effect of increasing Construct rigidity on intervertebral 
Disc health: A Pilot study in a Porcine Anterior spinal 
growth Modulation Model 
$10,000– 1 year
Xudong Li, MD
nucleus Pulposus regeneration with genetically 
engineered Fat-derived stem Cells
$50,000 – 2 years
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Josh Auerbach, MD 
An in vivo Porcine Animal Model to Detect spinal 
Cord Vascular Flow in spinal Deformity surgery using 
transcranial Motor evoked Potential Monitoring
$10,000 – 1 year

2008
David Aronsson, MD
the Contribution of Asymmetric growth and Vertebral 
remodeling to Apical Wedging
$41,829 – 2 years
Sigurd Berven, MD 
impact of spinal Disorders on health related Quality of 
life
$5,000 – 1 year
Andrew Briggs, MD
Measurement of Vertebral subregional Bone Mineral 
Density using lateral-Projection DxA: establishing 
Concurrent and Predictive Validity
$10,000 – 1 year
Shane Burch, MD 
Monitoring of nerve root injury using transcranial Motor-
evoke Potentials in a Pig Model
$23,255 – 2 years
Qian Chen, PhD 
the Potential role of Fibronection in the Pathogenesis of 
Congenital scoliosis
$25,000 – 1 year
Daniel Y.T. Fong, MD
single-Blind Comprehensive Cohort study incorporating 
A randomized Controlled Design on Bracing in Ais: A 
Feasibility study
$25,000 – 2 years
Safdar Khan, MD 
utilizing a novel Mri-based (Dense-Fse) technique to 
Characterize spatial strain Distributions in an estalbished 
Model of intervertebral Disc Degeneration: implications for 
tissue engineering
$10,000 – 1 year
Hubert Labelle, MD
towards a 3D Classification of Adolescent idiopathic 
scoliosis
$49,600 – 2 years
Carol Wise, PhD
identification of genetic susceptibility in idiopathic 
scoliosis
$60,000 – 1 year

Previous SRS Award & Research Grant Recipients
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SRS Bylaws

Bylaws of Scoliosis Research Society
(An Illinois Not-For-Profit Corporation)

ARTICLE I: NAME

ARTICLE II: OBJECTIVES, PURPOSES AND 
POWERS
section 2 .1 objectives and Purposes
section 2 .2 Powers
section 2 .3 Prohibited Practices

ARTICLE III: OFFICES
section 3 .1 Principal and Business offices
section 3 .2 registered Agent
section 3 .3  records

ARTICLE IV: FELLOWSHIP
section 4 .1 identification of Fellow Classes
section 4 .2 Candidate Fellowship
section 4 .3  Active Fellowship
section 4 .4 inactive Fellowship
section 4 .5 Associate Fellowship
section 4 .6 emeritus Fellowship
section 4 .7 honorary Fellowship
section 4 .8 Annual Meeting
section 4 .9 special Meeting
section 4 .10 Voting
section 4 .11 Quorum
section 4 .12 notice of Meeting
section 4 .13 induction of new Fellows 

ARTICLE V: MEMBER COVENANTS
section 5 .1  Confidential information
section 5 .2 Conflicts of interest/Disciplinary   
  Process

ARTICLE VI: BOARD OF DIRECTORS
section 6 .1 general Powers and responsibilities
section 6 .2 number, tenure and Qualification
section 6 .3 regular Meetings
section 6 .4 special Meetings
section 6 .5 notice of Meetings
section 6 .6 Quorum
section 6 .7 Manner of Acting
section 6 .8 officers of the Board of Directors
section 6 .9 information Action by Directors
section 6 .10 Meetings by electronic Means of   
  Communication
section 6 .11 executive Committee

ARTICLE VII: OFFICERS
section 7 .1 officers/eligibility
section 7 .2 election Procedure
section 7 .3 President
section 7 .4 President-elect
section 7 .5  Vice-President
section 7 .6  secretary
section 7 .7 secretary-elect
section 7 .8  treasurer
section 7 .9  treasurer-elect
section 7 .10 Vacancies
section 7 .11 resignation/removal

ARTICLE VIII: COUNCILS

ARTICLE IX: COMMITTEES
section 9 .1 Classification and organization
section 9 .2  education Committee
section 9 .3 Fellowship Committee
section 9 .4  Program Committee
section 9 .5 Bylaws and Policies Committee
section 9 .6 nominating Committee

ARTICLE X: COMPENSATION

ARTICLE XI: AMENDMENTS 

ARTICLE XII: DUES
section 12 .1 Annual Dues
section 12 .2  exemption from Dues

ARTICLE XIII: RULES OF ORDER

ARTICLE XIV: DISSOLUTION

ARTICLE XV: CONTRACTS, CHECKS, DEPOSITS 
AND GIFTS
section 15 .1  Contracts
section 15 .2  Checks, Drafts, etc .
section 15 .3  Deposits
section 15 .4  gifts

ARTICLE XVI: BOOKS AND RECORDS

ARTICLE XVII: FISCAL YEAR

ARTICLE XVIII: SEAL

ARTICLE XIX: INDEMNIFICATION

ARTICLE XX: MISCELLANEOUS
section 20 .1 trademarks
section 20 .2 interpretation
section 20 .3 Definition of “Code” 
section 20 .4 headings
section 20 .5 executive Director 
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Bylaws of Scoliosis Research Society
(An Illinois Not-For-Profit Corporation)

ARTICLE I

NAME
the name of this corporation shall be the “scoliosis research society” (hereinafter referred to as the 
“society) . the society is a nonstock, not-for-profit corporation organized under the illinois revised statutes . 

ARTICLE II

OBJECTIVES, PURPOSES AND POWERS
Section 2.1 Objectives and Purposes. the society has been organized, and shall at all times be operated, 
exclusively for charitable, educational and scientific purposes within the meaning of section 501(c)(3) of the 
Code (as defined in section 20 .3, below), which purposes shall include, but not be limited to, the fostering, 
promotion, support, augmentation, development and encouragement of (a) investigative knowledge of 
the causes, cures and prevention of scoliosis and related spinal deformities; (b) standardization of medical 
terminology in scoliosis and related spinal deformities; (c) basic research in the field of scoliosis and related 
spinal deformities; (d) the teaching and education of the same by developing, publishing and copyrighting 
educational material and providing specialized training for orthopaedic surgeons, neurosurgeons, and 
other members of the medical profession; and (e) education of the public with respect to the recognition 
and prevention of scoliosis and related spinal deformities .

Section 2.2 Powers. the society shall possess all powers which a corporation organized under the general 
not-For-Profit Corporation Act of the state of illinois, as the same from time to time may be amended shall 
possess; all powers which are not in conflict with said purposes; provided, however, the society shall not 
engage in any business which would disqualify it from being exempt from taxation under sections 501(a) or 
(c) (3) of the Code . 

Section 2.3 Prohibited Practices. notwithstanding anything in these Bylaws or the society’s Articles of 
incorporation to the contrary, the society shall exercise only those powers or engage in or carry on 
only those activities permitted to be exercised, engaged in or carried on by an organization exempt 
from federal income tax under sections 501(c) (3) and 509(a) (1) of the Code and by an organization 
contributions to which are deductible under section 170(c) (2) of the Code . the society shall not engage in 
any activities which would result in the imposition of federal tax under sections 4941 through 4945, inclusive, 
of the Code . no part of the net earnings of the society shall inure to the benefit of any private individual, 
except that the society shall be authorized and empowered to pay reasonable compensation for services 
rendered and to make payments and distributions in furtherance of the exempt purposes set forth in 
section 2 .1 of these Bylaws . no substantial part of the activities of the society shall consist of carrying on 
propaganda or otherwise attempting to influence legislation, except as otherwise provided in subsection 
501(h) of the Code, and the society shall not participate or intervene in, including the publication or 
distribution of statements, any political campaign on behalf of or in opposition to any candidate for public 
office . in the pursuit of its purposes and the exercise of its powers, the society shall make its services and 
activities available to the community that it serves regardless of, and shall not discriminate on the basis of, 
race, color, gender, sexual orientation, creed, religion or national origin .

ARTICLE III

OFFICES
Section 3.1 Principal and Business Offices . the society may have such principal and other business offices as 
the Board of Directors may designate . the current principal offices are located at 555 east Wells street, 11th 
Floor, suite 1100, Milwaukee, Wisconsin 53202 . 

Section 3.2 Registered Agent . the society shall maintain a registered agent as required by the illinois revised 
statutes whose address may be, but need not be, identical with the principal office of the society . the 
name and address of the registered agent may be changed from time to time by the Board of Directors .

SRS Bylaws
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Section 3.3 Records . the Board of Directors may keep the books of the society in such place or places, 
including, without limitation, an authorized agent, as they may from time to time determine in accordance 
with the illinois revised statutes .

ARTICLE IV

CLASSES OF FELLOWSHIP
Section 4.1 Identification of Fellow Classes. the society shall have members, which shall hereinafter be 
referred to as “Fellows .” there shall be six (6) classes of membership (such term herein after referred to as 
“Fellowship”) in the society, namely, Candidate, Active, inactive, Associate, emeritus, and honorary . Any 
reference to Fellows in these Bylaws refers to all six (6) classes of Fellowship, unless otherwise specified . only 
Active Fellows shall have the right to vote on matters submitted to a vote of the members of the society, 
hold office or serve on the Board of Directors . otherwise, Fellows of any class shall have the same rights and 
responsibilities including the right to attend meetings and serve on Committees or Councils . Fellowship status 
in any class shall be a privilege, not a right, and is dependent upon the applicant for any class of Fellowship 
demonstrating compliance with the requirements for such Fellowship as defined in the Bylaws and otherwise 
as determined by the Board of Directors of the society . 

the Board of Directors may from time to time, in its sole discretion, establish membership criteria, rules and 
procedures applicable to Fellowship in any class in order to implement and carry out the provisions of 
this Article iV, including, without limitation, specific membership criteria, requirements and procedures for 
application to Fellowship in any class, and procedures and requirements for transfer between such classes 
of Fellowship; provided, however, that no such criteria, rules or procedures shall be established which 
alter the membership criteria and/or classifications set forth in these Bylaws . All determinations whether an 
individual has met the requirements for or otherwise qualified for membership of any class shall be made by 
the Board of Directors in its sole discretion after receiving and taking into account the recommendation of 
the Fellowship Committee (as defined in section 9 .3, below) .

Section 4.2 Candidate Fellowship. the following individuals shall be eligible to be Candidate Fellows of the 
society: (a) orthopaedic surgeons and neurosurgeons in active clinical practice who have a demonstrated 
interest and involvement in, and commitment to, the field of scoliosis and related spinal deformities; and (b) 
scientists in a field related to scoliosis and/or related spinal deformities who have a demonstrated interest 
and involvement in, and commitment to, scientific research and investigation in the field of scoliosis and/
or related spinal deformities . A Candidate Fellow shall be eligible to be considered for Active Fellow status 
after five (5) years of membership as a Candidate Fellow in good standing .

Section 4.3 Active Fellowship. individuals who have been Candidate Fellows in good standing for five (5) 
years shall be eligible to become Active Fellows of the society upon application made by such individual .

Section 4.4 Inactive Fellowship. Any Active Fellow who has become disabled by sickness or accident or 
otherwise becomes incapacitated for a period of more than fifteen (15) consecutive calendar months 
and who is unable to engage in his or her normal professional activities that give rise to his or her eligibility 
for Active Fellow status may apply to the Board of Directors for a transference to inactive Fellow status . 
individuals whose applications for inactive Fellow status are approved shall be inactive Fellows, in which 
event any rights and privileges accorded to any such individual as Active Fellow shall be suspended for 
such period as such individual is an inactive Fellow . An individual who is an inactive Fellow may apply to the 
Board of Directors for resumption of Active Fellow status as the case may be, once such individual resumes 
his or her normal professional activities which qualified him or her as an Active Fellow .

Section 4.5 Associate Fellowship. individuals engaged in professional, scientific or academic activities and/or 
allied health specialties who: 
(a) have a demonstrated interest and involvement in, and commitment to, the field of scoliosis and related 

spinal deformities but who are not otherwise eligible for Candidate Fellow or Active Fellow status; or
(b) are eligible for Candidate Fellow or Active Fellow status but do not desire to become, Candidate 

Fellows or Active Fellows shall be eligible to be Associate Fellows of the society . 
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Section 4.6 Emeritus Fellowship. An Active Fellow or Associate Fellow who has retired from the active 
conduct of his or her profession or vocation regardless of age or who has otherwise reached the age of 
sixty-five (65) shall be eligible to apply to the Board of Directors for a transfer to emeritus Fellowship status . 
Membership dues shall be waived for emeritus Fellows .

Section 4.7 Honorary Fellowship. honorary Fellowship may be conferred, upon the recommendation of the 
Fellowship Committee and approval by the Board of Directors by a two-thirds (2/3) vote thereof, upon an 
individual who has contributed significantly to, or is otherwise preeminent in, the field of scoliosis and/or related 
spinal deformities . honorary Fellows shall not be required to pay dues . honorary Fellows may be issued a 
certificate, in the discretion of the Board of Directors, signifying their admission as honorary Fellows . 

Section 4.8 Annual Meeting . the annual meeting of the society shall be held at such time and place 
each year as may be determined by the Board of Directors from time to time (which time and place shall 
be specified in a notice of meeting), in order to elect new directors and officers, conduct such scientific 
sessions and discussions as the Board of Directors may determine and transact such other business as shall 
come before such meeting . 

Section 4.9 Special Meetings . special meetings of the members may be called for any purpose by (a) the 
President; (b) the Board of Directors by majority vote thereof; or (c) the written petition of five percent (5%) 
of the number of Active Fellows delivered to the secretary of the society .

Section 4.10 Voting . each Active Fellow in good standing, and only Active Fellows in good standing, shall 
be entitled to vote in person on all matters to be voted on by members of the society, including, without 
limitation, electing directors and officers of the society as provided herein . Any matter to be decided by 
a vote of the members of the society shall, except as otherwise provided in the illinois revised statutes 
or as expressly provided herein, be decided by a majority of Active Fellows voting in person at a duly 
held meeting of Active Fellows at which a quorum is present . Cumulative voting or placing all votes for 
a particular candidate or a particular issue is prohibited . Whenever within these Bylaws an individual is 
specified as an ex-officio member of a board or committee, said ex-officio member shall not have the right 
to vote as such unless otherwise expressly provided in these Bylaws . 

Section 4.11 Quorum . the presence in person of not less than twenty percent (20%) of the total number of 
Active Fellows shall constitute a quorum for the transaction of business at any annual or special meeting 
of Active Fellows of the society . if a quorum is not present at any such meeting, a majority of the Active 
Fellows present thereat may adjourn the meeting from time to time, without further notice . the Active 
Fellows present in person at a duly organized meeting at which a quorum is present may continue to 
transact business until adjournment, notwithstanding the withdrawal during the meeting of that number of 
Active Fellows whose absence would cause less than a quorum .

Section 4.12 Notice of Meetings . Written notice stating the place (which may be within or without the state 
of illinois), day and time of any meeting of Active Fellows (including, without limitation, any annual meeting) 
shall be signed by the President or secretary of the society and shall be delivered either personally or by 
first class united states mail, electronic mail or facsimile, to each member entitled to vote at such meeting, 
not less than thirty (30) days nor more than sixty (60) days before the date of such meeting . in case of a 
special meeting or when otherwise required by illinois revised statutes or by these Bylaws, such notice shall 
also include the purpose or purposes for which the meeting is called . in the case of a special meeting, no 
business other than that specified in the notice of such meeting shall be transacted at any such meeting . 
if mailed, the notice of meeting shall be deemed to be delivered when deposited in the united states mail 
addressed to the member at his or her address as it appears on the records of the society, with postage 
thereon prepaid . if such notice is given by electronic mail or facsimile, such notice shall be deemed 
delivered upon receipt by the sender of confirmation of successful transmission of such notice to the 
member at his or her electronic mail address or facsimile telephone number, as the case may be . 

Section 4.13 Induction of New Fellows. induction of new Fellows of any class shall take place at each 
annual meeting .
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ARTICLE V

MEMBER COVENANTS
Section 5.1 Confidential Information . Members, directors, officers, committee members and staff of the society 
shall abide by such confidentiality policies relating to confidential information of the society as the Board of 
Directors may establish from time to time .

Section 5.2 Conflicts of Interest/Disciplinary Process . the Board of Directors may establish from time to time such 
rules or policies with respect to the ethical conduct of its members, including without limitation, procedures and 
policies for dealing with conflicts of interest and the discipline of its members in the event of a breach of any rules 
or policies of the society .

ARTICLE VI

 BOARD OF DIRECTORS
Section 6.1 General Powers and Responsibilities. the Board of Directors shall have full responsibility for the 
management, direction and control of the business, policies and affairs of the society, subject only to the 
limitations set forth in these Articles of incorporation, these Bylaws, or by applicable law . 

Section 6.2 Number, Tenure and Qualification. the Board of Directors shall, except as otherwise provided in this 
section, consist of twelve (12) members and shall be composed of (a) the President, the President-elect, the Vice 
President, the secretary and the treasurer; (b) the three most immediate Past Presidents; and (c) four (4) at-large 
directors . in years when there is a treasurer-elect and/or secretary-elect, as more fully described below, said 
officers shall also be directors and the number of directors comprising the Board of Directors shall be expanded 
accordingly . the President, President-elect, Vice-President, secretary, treasurer, treasurer-elect and secretary-
elect shall, by virtue of their positions as such, automatically be members of the Board of Directors for so long as 
they hold their respective offices . the above-referenced immediate Past-Presidents shall serve on the Board of 
Directors for terms of three (3) years each immediately after the completion of their respective terms as President, 
which terms shall not be renewable . At-large directors shall serve for terms of two (2) years, which terms shall be 
non-renewable . the terms of at-large directors shall be staggered so that, as nearly as possible, the terms of one-
half of the at-large directors then in office expire each year . only Active Fellows of the society in good standing 
shall be eligible to be directors of the society . At-large directors shall be nominated and elected in accordance 
with, and as part of, the procedure for electing officers of the society as set forth in section 7 .2, below .

Section 6.3 Regular Meetings. regular Meetings of the Board of Directors shall be held prior to or after but in 
conjunction with each annual meeting of the society and/or at such other times as the President may designate 
for the transaction of such business that may come before the meeting . the Board of Directors may provide by 
resolution the time and place, either within or without the state of illinois, for the holding of additional regular 
meetings of the Board of Directors without other notice than such resolution .

Section 6.4 Special Meetings. special Meetings of the Board of Directors may be called by or at the request of 
the President or any two (2) other directors by delivering such request in writing to the secretary, designating the 
time and place, either within or without of the state of illinois, for such meeting to be held and stating the purpose 
for such meeting or the items to be considered . in the event the secretary fails, neglects or refuses to distribute 
proper notice of such requested special meeting, the persons requesting the meeting may schedule or convene 
such meeting by proper notice to all directors then in office . 

Section 6.5 Notice of Meetings. notice of any special Meeting of the Board of Directors shall be given at least 
48 hours previous thereto by written notice delivered personally or sent by united states mail, electronic mail 
or facsimile to each director at his address as shown on the records of the society . if mailed, such notice shall 
be deemed to be delivered when deposited in the united states mail in a sealed envelope so addressed with 
postage thereon prepaid . if notice is given by electronic mail or facsimile, such notice shall be deemed delivered 
upon receipt by the sender of confirmation of successful transmission of such notice to the director at his or her 
electronic mail address or facsimile telephone number, as the case may be . Any director may waive notice of 
any meeting . the attendance of a director at any meeting shall constitute a waiver of notice of such meeting, 
except where a director attends a meeting for the express purpose of objecting to the transaction of any 
business because the meeting is not lawfully called or convened . neither the business to be transacted at, nor 
the purpose of, any regular or special meeting of the Board of Directors need be specified in the notice or waiver 
of notice of such meeting, unless specifically required by law or by these Bylaws .
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Section 6.6 Quorum. A majority of the number of directors in office shall constitute a quorum for the transaction 
of business at any meeting of the Board of Directors . if the number of directors necessary to constitute a quorum 
shall fail to attend at the time and place fixed for any regular or special meeting of the Board of Directors, the 
directors in attendance may adjourn from time to time without notice or other announcement at the meeting 
until the requisite number of directors to constitute a quorum shall attend . 

Section 6.7 Manner of Acting. the act of a majority of the number of directors present at a meeting at which a 
quorum is present shall be the act of the Board of Directors, except where otherwise provided by applicable law, 
the Articles of incorporation of the society, or by these Bylaws .

Section 6.8 Officers of the Board of Directors. the President of the society shall serve as Chairman of the Board of 
Directors . the secretary of the society shall serve as the secretary of the Board of Directors .

Section 6.9 Informal Action by Directors. unless specifically prohibited by the Articles of incorporation or by the 
Bylaws, any action required to be taken at a meeting of the Board of Directors, or any other action which may 
be taken at a meeting of the Board of Directors, may be taken without a meeting if a consent in writing, setting 
forth the action to be taken, shall be signed by all Directors entitled to vote with respect to the subject matter 
thereof . Any such consent signed by all directors shall have the same effect as a unanimous vote of the Board of 
Directors .

Section 6.10 Meetings by Electronic Means of Communication . notwithstanding any place set forth in the notice 
for a meeting of the Board of Directors, any director may participate in such meeting by, or through the use 
of, any means of communication by which (a) all participants may simultaneously hear each other, such as 
by conference telephone; or (b) all communication is immediately transmitted to each participant, and each 
participant can immediately send messages to all other participants . Before the commencement of any business 
at a meeting at which any director participates by electronic means, all participating directors shall be informed 
that a meeting is taking place at which official business may be transacted .

Section 6.11 Executive Committee. there shall be established and maintained an executive Committee which 
shall have and may exercise, when the Board of Directors is not in session, the powers of the Board of Directors 
in the management of the affairs of the society, except action in respect to election or removal of officers 
and directors or the filling of vacancies in the Board of Directors or committees created pursuant to this Bylaw, 
or acts contrary to prior action adopted by the Board of Directors in proper session . the executive Committee 
shall consist of the following individuals: the President, the immediate Past-President, the President-elect, the 
Vice President, the secretary, the treasurer and, when in office, the secretary-elect and the treasurer-elect . All 
members of the executive Committee shall have voting rights thereon . the executive Committee may meet from 
time to time between meetings of the Board of Directors at the discretion of the President and shall be authorized 
to conduct such business of the society as may be necessary, subject to the Board of Directors’ general direction 
and the obligation to report to the full Board of Directors . notwithstanding the foregoing provision, the executive 
Committee shall not be authorized to take any of the following actions on behalf of the Board of Directors: 
(a) elect directors or officers; (b) hire or terminate the executive director, if any; (c) amend these Bylaws; (d) 
dissolve the society; or (e) authorize or contract any loan or indebtedness on behalf of the society other than in 
accordance with these Bylaws . Meetings of the executive Committee may be called by the President and shall 
be called upon written petition of two (2) other members of the executive Committee . notice of the time and 
place of each executive Committee meeting shall be given in writing to each member of the committee not 
less than twenty-four (24) hours before such meeting . At any meeting of the executive Committee, a majority of 
the number of executive Committee members then in office shall constitute a quorum for the transaction of any 
business . the act of the majority of the executive Committee members present at a meeting at which a quorum is 
present shall be the act of the executive Committee .

Section 6.12 Director Vacancies. in case of any vacancy in a directorship for any reason, including, without 
limitation, the death, resignation or removal, before the expiration of the term of such directorship, the 
nominating committee shall, as soon as practicable after such vacancy occurs, recommend to the Board 
of directors for its approval a qualified individual to fill such a vacancy . the Board of Directors shall as soon as 
practicable after such recommendation act on such approval . if such recommended individual is so approved, 
he or she shall serve for the unexpired portion of the term of the vacant directorship .
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Section 6.13 Resignation/Removal of Directors. Any director may resign from the Board of directors at any time by 
giving written notice to the President . Any director may be removed from the Board of Directors with or without 
cause by the affirmative vote of at least two-thirds (2/3) of the Active Members present at a duly held meeting 
thereof .

ARTICLE VII

OFFICERS
Section 7.1 Officers/Eligibility. the officers of the society shall be as follows: President, President-elect, Vice-
President, secretary, secretary-elect, treasurer, and treasurer-elect . the President, President-elect, Vice 
President, secretary-elect and treasurer-elect shall each serve for terms of one (1) year, which terms shall be non 
renewable, except as provided in section 7 .10 below . the secretary and treasurer shall, except as provided in 
section 7 .10 below, each serve for terms of four (4) years, which terms shall be non renewable ( subject, however, 
to the proviso that individuals having previously served as secretary and treasurer respectively, shall be subject 
to returning to office as more fully described in section 7 .10, below, in the event of a vacancy in such office 
created by an immediate successor) . the terms of the secretary and treasurer shall be staggered so that such 
terms alternatively expire every two (2) years . the President-elect, the Vice President, the secretary-elect and the 
treasurer-elect shall each automatically succeed to the office of President, President-elect, secretary or treasurer, 
as the case may be, upon the expiration of the term of the individual then serving in such office . only Active 
Fellows who are then serving or who have previously served as at-large directors shall be eligible to be nominated 
as Vice President, treasurer-elect or secretary-elect . 

Section 7.2 Election Procedure. At least sixty (60) days before each annual meeting of the society, the 
nominating Committee shall prepare, and submit for review to the Board of Directors, a list consisting of one 
individual recommended for each of the following offices: Vice-President, two (2) at-large directors and one (1) 
member of the Fellowship Committee . in the year immediately preceding any year in which the term of office 
of the secretary or the treasurer is to expire, the nominating Committee shall also select one individual that it 
recommends for nomination to the office of secretary-elect or treasurer-elect, as the case may be . should the 
Board of Directors have concerns about any individual on the proposed slate, those shall be conveyed to the 
nominating Committee within twenty (20) days of receipt of the list . the nominating Committee shall present 
a final slate of candidates to the srs membership after investigation and review of any concerns . Candidates 
for the positions to which they were nominated shall be elected upon receiving a majority of the votes cast by 
Active Fellows at such annual meeting . the term of office for those individuals elected to a position at an annual 
meeting shall commence as of the close of such meeting .

Section 7.3 President. the President shall be the principal executive officer of the society and shall, subject 
to the direction and control of the Board of Directors, supervise and be in charge of all the business affairs of 
the society . the President shall preside at all general meetings of the society and of the Board of Directors . 
the President may sign, with the secretary or any other proper officer of the corporation authorized by the 
Board of Directors, any deeds, mortgages, bonds, contracts or other instruments which the Board of Directors 
has authorized to be executed, except in cases where the signing and execution thereof shall be expressly 
delegated to the Board of Directors or by these Bylaws with the approval of the Board of Directors and shall be 
ex-officio member of all Committees except the Fellowship and nominating Committees . the President may fill 
any vacancies between annual meetings subject to the approval of the Board of Directors unless such vacancies 
are to be filled as otherwise specified . the President is authorized to act in the event of any contingency or 
emergency not covered by the Bylaws . the President shall, in general, perform all duties incident to the office of 
President and such other duties as may be prescribed by the Board of Directors from time to time . the President 
shall preside at all meetings of the Board of Directors and shall, except as otherwise provided under applicable 
law or these Bylaws, be responsible for scheduling all meetings of the Board of Directors and to determine the 
order of business to be conducted at meetings of the Board of Directors . the President shall serve for one (1) year 
term of office, except in circumstances outlined in section 7 .10 .
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Section 7.4 President-Elect. the President-elect shall assume the duties of the President in the absence of the 
President or in the event of his/her death, inability or refusal to act and when so acting shall have the powers of 
and be subject to all the restrictions upon the President . the President-elect shall perform such other duties and 
have such other powers as the Board of Directors may from time to time prescribe . in addition, the President-elect 
shall, as the President-elect of the society, carry out such duties in such capacity as the President or the Board of 
Directors may from time to time determine . the President-elect shall be an ex-officio member of all committees 
except the Fellowship and nominating Committees . the President-elect shall automatically succeed to the office 
of President at the close of the annual meeting at which the current President’s term expires, or as otherwise 
provided in section 7 .10 .

Section 7.5 Vice-President. the Vice President shall assume the duties of the President-elect in the absence of the 
President-elect and in the event of his or her death or inability or refusal to act, and when so acting, shall have 
all the powers of and be subject to all of the restrictions upon the President-elect . the Vice President shall also 
assume the duties of President in the absence of both the President and the President-elect and in the event of 
death or inability or refusal to act of both of them, and when so acting the Vice President shall have all of the 
powers of and be subject to all of the restrictions upon the President . the Vice President shall perform such other 
duties and have such other powers as the Board of Directors may from time to time prescribe . the Vice President 
shall be ex-officio member of all committees except the Fellowship and nominating Committees . the Vice 
President shall automatically succeed to the office of President-elect at the close of the annual meeting at which 
the current President-elect’s term expires, or as otherwise provided in section 7 .10 below .

Section 7.6 Secretary. the secretary or its designee shall record the minutes of the meetings of the society and 
of the Board of Directors and the executive Committee; undertake to ensure that all notices of meetings are duly 
given in accordance with the provisions of these Bylaws or as required by applicable law; be custodian of the 
corporate records of the society; and perform all duties incident to the office of secretary . the secretary shall 
be an ex-officio member of all committees except the Fellowship and nominating Committees . the secretary 
shall maintain a register of the post office address and electronic mail address of each Fellow of any class, which 
information shall be furnished to the secretary by such Fellows . the secretary shall maintain the correspondence 
of the society and a record of the names of the Fellows, guests and visitors in attendance at any meeting of the 
society . 

Section 7.7 Secretary-Elect. the secretary-elect shall assume the duties of the secretary in the absence of the 
secretary or in the event of his or her death, inability or refusal to act . the secretary-elect shall perform the duties 
of the secretary and when so acting shall have the power of and be subject to all the restrictions upon the 
secretary . the secretary-elect shall automatically succeed to the office of secretary at the close of the annual 
meeting at which the then-current secretary’s term of office expires, or as otherwise provided in section 7 .10 
below . the secretary- elect shall perform such other duties as from time to time may be assigned to him or her by 
the President or the Board of Directors .

Section 7.8 Treasurer. the treasurer shall be in charge and have custody of and be responsible for any and all 
funds, securities and other valuable assets of the society and other assets of the society and shall, at the request 
of the Board of Directors or as otherwise required by applicable law, post a bond at the expense of the society 
for the faithful discharge of his or her duties in such sum and with such surety or sureties as the Board of Directors 
shall determine . the treasurer shall oversee accurate accounts of the receipts and disbursements of the Board of 
Directors in books belonging to it . he or she shall ensure that all monies and other valuable effects are deposited 
in the name and to the credit of the Board of Directors in such accounts and in such depositories as may be 
designated by the Board of Directors . he or she shall check monthly the disbursements of funds of the Board of 
Directors in accordance with authority of the Board of Directors . the treasurer shall render to the President and 
the Board of Directors whenever requested or otherwise required, a written detailed account of the transactions 
and of the financial condition of the society, including a statement of all its assets, liabilities, and financial 
transactions . he or she shall perform such other duties as the Board of Directors, through the President, direct, and 
such other duties as usually pertain to the office of treasurer . the treasurer shall be relieved of all responsibility 
for any securities or monies or the disbursement thereof committed by the Board of Directors to the custody of 
any other person or the society, or the supervision of which is delegated by the Board of Directors to any other 
officer, agent or employee, or for the performance of any other duties of the treasurer delegated by the Board 
of Directors to any other officer, agent or employee, and he or she shall not be responsible for any actions of 
any other officer, agent or employee of the Board of Directors . the treasurer shall be an ex-officio member of all 
committees except the Membership and nominating Committees .
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Section 7.9 Treasurer-Elect. the treasurer-elect shall assume the duties of the treasurer in the absence of the 
treasurer or in the event of his or her death, inability or refusal to act and when so acting shall have the power of 
and be subject to all restrictions upon the treasurer . the treasurer-elect shall automatically succeed to the office 
of treasurer at the close of the annual meeting at which the then-current treasurer’s term of office expires or as 
otherwise provided in section 7 .10 below . the treasurer-elect shall perform such other duties as from time to time 
may be assigned to him or her by the President or the Board of Directors .

Section 7.10 Vacancies. in the event of the President’s death, resignation or removal while in office, the President-
elect shall succeed to the office of President for the remainder of such term and shall continue to serve as 
President for the immediately succeeding one-year term . in such event, the Vice President shall succeed to 
the office of President-elect serving the remainder of such term and shall continue as President-elect for the 
immediately succeeding one year term .
in the event of the President-elect’s death, resignation or removal while in office, the Vice President shall succeed 
to the office of President-elect for the remainder of such term and shall continue to serve in such office for the 
immediately succeeding one-year term . the current President shall finish his/her term and will be asked to serve 
the term originally designated for the President-elect .
in the event that the Vice President ceases to serve in such office for any reason during his or her term, including, 
without limitation, by reason of death, resignation or succession to fill a vacancy of the President-elect as 
described above, the Board of Directors may (taking into account any recommendations of the nominating 
Committee as described in section 9 .6 below) appoint a new Vice President to serve the remainder of that term 
who then becomes President-elect at the Annual Meeting . in the event the Board of Directors does not appoint 
a qualified individual to replace the Vice President, a new Vice President shall be elected at the next annual 
meeting at which officers are elected in accordance with the procedures applicable to the election of officers 
generally .
in the event of the secretary’s death, resignation or removal while in office with less than six(6) months remaining 
before the expiration of the term, the immediate past secretary will be asked to serve the balance of that term 
and one more additional year . the secretary-elect shall then succeed to the office of secretary for the term for 
which he or she was originally slated . if the remaining term is greater than six months, then the secretary-elect will 
succeed to become secretary as originally intended, and the additional year of service by the past secretary will 
not be necessary .
in the event of the secretary-elect’s death, resignation or removal while in office, the Board of Directors shall fill 
such vacancy as soon as practicable for the unexpired portion of that term and potentially one more year . the 
secretary-elect then becomes secretary .
in the event of the treasurer’s death, resignation or removal while in office, the immediate past treasurer will 
be asked to serve the balance of that term and then one additional year, if the remaining term is less than 
six months . if the remaining term is greater than six months, the one additional year will not be necessary . 
the treasurer –elect then succeeds to the office of treasurer considering the above . Following succession of 
the treasurer-elect to the treasurer, a new treasurer-elect is appointed by the Board of Directors as soon as 
practicable for the same time period .
in the event of the treasurer-elect’s death, resignation or removal while in office, the Board of Directors will 
appoint a new treasurer-elect for the balance of that term and potentially one more year . this treasurer-elect will 
then become the treasurer .
in the event of an At-large Director’s death, resignation or removal while in office, the Board of Directors will 
appoint a new Director in the appropriate category for the balance of that term .

Section 7.11 Resignation/Removal. Any officer may resign from such office at any time by giving written notice 
to the secretary of the society . Any officer may be removed from such office with or without cause by the 
affirmative vote of at least two-thirds (2/3) vote of the Active Fellows present at a meeting thereof .
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ARTICLE VIII

COUNCILS
the society shall establish and maintain four (4) Councils, namely, the education Council, the research Council, 
the governance Council and the Finance Council, which Councils shall oversee the functions and operations of 
those committees placed under their respective jurisdiction from time to time by the President with the approval 
of the Board of Directors . Councils shall function in the same manner and be subject to the same procedures and 
restrictions as committees of the society and as may be otherwise determined by the Board of Directors from 
time to time . the membership of each such Council shall be comprised of the chairpersons of the committees 
under the jurisdiction of such Council and the President, with the approval of the Board of Directors, shall appoint 
a chairperson for each such Council from among such Members . the Board of Directors may, at any time, by 
resolution, create, combine, consolidate and/or terminate any Council and change the composition, terms of 
membership and any other attribute or aspect of any Council as it deems appropriate in its discretion . 

ARTICLE IX

COMMITTEES
Section 9.1 Classification and Organization. there shall be established and maintained the following standing 
Committees of the society:
   (a) education Committee;
   (b) Fellowship Committee;
   (c) Program Committee; 
   (d) Bylaws and Policies Committee; and
   (e) nominating Committee .
the President, with the approval of the Board of Directors, may from time to time designate other committees 
(including standing committees in addition to those described above, ad hoc committees and committees 
existing and operating under any Council), subcommittees, working groups and task forces . All standing 
Committees and other committees, subcommittees, working groups and task forces (collectively referred to for 
purposes of this Article ix as “Committees”) shall have the powers and duties as hereinafter set forth and/or other 
powers and duties delegated or assigned by the President, with the approval of the Board of Directors and shall 
make regular reports to President and the Board of Directors . All Committee chairpersons shall be appointed by 
the President, with the approval of the Board of Directors, except as otherwise provided in these Bylaws . except 
for the nominating Committee and the Fellowship Committee and as otherwise provided in these Bylaws, the 
President, with the approval of the Board of Directors, may determine the number of members to serve on each 
Committee and the eligibility requirements for same . Members of any such Committee shall be appointed 
by the President for such terms and on such terms as the President may determine from time to time, with the 
approval of the Board of Directors . the President, with the approval of the Board of Directors, shall establish 
such procedures for each Committee as he or she may determine in his or her discretion, with the approval of 
the Board of Directors . the Board of Directors may, at any time, by resolution, create, combine, consolidate or 
terminate any Committee (other than a standing Committee described in subs . (a) through (e), above) as it 
deems appropriate in its discretion . 

Section 9.2 Education Committee. the education Committee shall be primarily responsible for the education of, 
dissemination of new information to, and public relations to promote a better understanding of scoliosis and 
related spinal deformities including but not limited to availability of treatments and early symptoms of scoliosis 
and related spinal deformities .

Section 9.3 Fellowship Committee. the Fellowship Committee shall be responsible for verifying the professional 
credentials and qualifications of the applicant for Fellowship in any class . All completed applications, except 
those for honorary Fellowship, shall be forwarded by the secretary of the society to the Fellowship Committee . 
the Fellowship Committee shall conduct such investigation, personal interviews, or inquiries it deems necessary in 
order to determine the qualifications of an applicant for Fellowship in any class . 

Section 9.4 Program Committee. the Program Committee shall be responsible for the initiation, organization, 
implementation and conduct of the annual meeting of the society . the Program Committee shall be responsible 
to review all papers, exhibits and audiovisual materials to be used in connection with any program or event held 
in connection with any annual meeting of the society, subject to such procedures as the Program Committee 
and the Board of Directors may establish from time to time .
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Section 9.5 Bylaws and Policies Committee. the Bylaws and Policies Committee shall be responsible for 
considering matters relating to the content of the Articles of incorporation, the Bylaws and the policies and 
procedures of the society, including amendments thereto, and to advise and make recommendations to the 
Board of Directors with respect to same .

Section 9.6 Nominating Committee. the nominating Committee shall consist of five (5) Active Fellows, the 
Chairman of which shall be appointed by the President with the approval of the Board of Directors . the four (4) 
additional members shall be Active Members elected at each annual meeting of the society by a majority of the 
Active Members present at such meeting . the term of each member of the nominating Committee shall be one 
year, no Fellow may serve two (2) consecutive terms on the nominating Committee . the nominating Committee 
shall present to the Board of Directors a list of nominees as described in section 7 .2 and otherwise provide 
recommendations to the Board of Directors with respect to the filling of vacancies in any office or on the Board of 
Directors .

ARTICLE X

COMPENSATION
no director, officer, Council or Committee member or any other private individual shall receive at any time any 
of the net earnings or pecuniary profit from the operations of the society; provided that this provision shall not 
prevent the payment to any such person of such reasonable compensation for services rendered to or for the 
society in effecting any of its purposes . no such person or persons shall be entitled to share in the distribution of 
any of the corporate assets upon the dissolution of the society . notwithstanding the foregoing, no director, officer 
or Council or Committee member shall receive compensation from the society for serving in such capacity; 
provided, however, the society may reimburse expenses of such persons in attending meetings and conducting 
other activities on behalf of the society . upon such dissolution or winding up of the affairs of the society, whether 
voluntary or involuntary, the assets of the society, remaining in the hands of the Board of Directors after all debts 
have been satisfied shall be distributed, transferred, conveyed, delivered, and paid over exclusively to charitable 
and/or educational organizations which would then qualify under the provisions of section 501(c)(3) of the 
internal revenue Code and its regulations as they now exist or as they may hereafter be amended . 

ARTICLE XI

AMENDMENTS
Amendments to these Bylaws or to the Articles of incorporation of the Bylaws may be proposed by the executive 
Committee, the Board of Directors on its own motion or the written petition of at least four (4) Active Fellows . 
Any such proposal must be submitted to the secretary of the Corporation not less than ninety (90) days before 
an annual meeting of the society in order to be eligible for consideration of approval at such annual meeting . 
such proposed amendment, once submitted to the secretary, shall be submitted to the Bylaws and Policies 
Committee for review and consideration, which Committee shall then make a recommendation with respect 
to same to the Board of Directors . the Board of Directors shall then make a determination regarding whether 
to submit such proposed amendment to a vote of the Active Fellows . Any proposed amendment submitted to 
the secretary for consideration at least ninety (90) days before an annual meeting of the Active Fellows of the 
society which the Board of Directors has determined to be submitted to a vote of the Active fellows as described 
above shall be submitted to the Active Fellows at least 30 days prior to the Annual Meeting at which they will be 
voted on . 
Any such proposed amendment submitted to the secretary less than ninety (90) days before such annual 
meeting which the Board of Directors has determined to be submitted to a vote of the Active Fellows shall be 
eligible to be considered for approval by the Active Fellows at the next subsequent annual meeting or at the 
discretion of the Board of Directors at a special meeting of the Active Fellows of the society . the secretary 
shall include a copy of the proposed amendment with the notice of the meeting at which such proposed 
amendment is to be considered for approval, together with a statement that the Board of Directors recommends 
such amendment for adoption . Any amendment to these Bylaws or the Articles of incorporation of the society 
shall require approval of the Active Fellows by at least a two-thirds (2/3) majority of the Active Fellows present in 
person at a duly held meeting at which a quorum is present .
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ARTICLE XII

DUES
Section 12.1 Annual Dues. Annual Dues, in amounts to be determined by the Board of Directors, shall be paid by 
Candidate Fellows, Active Fellows and Associate Fellows in accordance with such procedures as the Board of 
Directors may from time to time establish .

Section 12.2 Exemption from Dues. the Board of Directors may, in its discretion, exempt a Fellow of any class from 
dues for good cause in any particular instance .

ARTICLE XIII

RULES OF ORDER
except to the extent otherwise provided in these Bylaws, all meetings of the society, the Board of Directors, the 
Councils or any Committee (as that term is defined in section 9 .1, above) shall, as and when determined by the 
presiding officer of such body, be governed by the parliamentary rules and usages set forth in the most current 
edition of robert’s rules of order .

ARTICLE XIV

DISSOLUTION
the Board of Directors shall, after paying or making provisions for the payment of the society’s liabilities, if any, 
distribute the society’s net assets, to such society(s), association(s), fund(s), and/or foundation(s) engaged 
in activities substantially similar to those of the society as are designated by the executive Committee and in 
such proportions as are determined thereby, subject to any order of court as provided by law, for charitable, 
educational or scientific purposes within the meaning of section 501(c)(3) of the Code . notwithstanding any of 
the foregoing provisions of this Article, the distribution of any assets of the society in liquidation shall be made in 
accordance with illinois revised statutes .

ARTICLE XV

CONTRACTS, CHECKS, DEPOSITS AND GIFTS
Section 15.1 Contracts. the Board of Directors may authorize any officers, agent or agents of the society, in 
addition to the officers so authorized by these Bylaws, to enter into any contract or execute and deliver any 
instrument in the name of and on behalf of the society and such authority may be general or confined to 
specific instances .

Section 15.2 Checks, Drafts, Etc. All checks, drafts, or other orders for the payment of money notes or other 
evidence of indebtedness issued to the name of the society, shall be signed by such officer or officers, agent or 
agents of the society and in such manner as shall be determined by action of the Board of Directors .

Section 15.3 Deposits. All funds of the society shall be deposited to the credit of the society in banks, trust 
companies, or other depositories as the Board of Directors may select .

Section 15.4 Gifts. the Board of Directors may accept on behalf of the society any contribution, gift, bequest or 
device for the general purposes or for any special purpose of the society .

ARTICLE XVI

BOOKS AND RECORDS
the society shall keep and maintain correct and complete books and records of account and shall also keep 
minutes of the proceedings of any meeting of the Active Members (including any business session), the Board of 
Directors and any Council or Committees, and shall keep and maintain at the principal office of the society a 
record of the names and addresses of Fellows of any class .

ARTICLE XVII

FISCAL YEAR
the fiscal year of the society shall be as determined by the Board of Directors from time to time .
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ARTICLE XVIII

SEAL
the society shall have no seal . 

ARTICLE XIX

INDEMNIFICATION
the society shall, to the fullest extent provided by applicable law, indemnify every director, officer or Committee 
(as that term is defined in section 9 .1, above) or Council chair or member, and his or her heirs, executors 
and administrators who was or is a party or is threatened to be made a party to any threatened, pending or 
completed action, suit or proceeding, whether civil, criminal, administrative or investigative (other than an action 
by or in the right of the society) by reason of the fact that he or she is or was a director, officer, employee or 
agent of the society, or is or was serving at the request of the society, partnership, joint venture, trust or other 
enterprise against expenses (including attorney’s fees), judgements, fines and amounts paid in settlement 
actually and reasonably incurred by him or her in connection with such action, suit or proceeding if he or she 
acted in good faith and in a manner he or she reasonably believed to be in or not opposed to the best interests 
of the society, and, with respect to any criminal action or proceeding, had no reasonable cause to believe his 
or her conduct was unlawful . the termination of any action, suit or proceeding by judgement, order, settlement 
conviction, or upon a plea of nolo contendere or its equivalent, shall not of itself, create a presumption that the 
person did not act in good faith and in a manner which he/she reasonably believed to be in or not opposed to 
the best interests of the society, and with respect to any criminal action or proceeding, had no reasonable cause 
to believe that his or her conduct was unlawful .

ARTICLE XX

MISCELLANEOUS
Section 20.1 Trademarks . no member may use the society’s name or trademarks for personal, commercial 
purposes or funding purposes without prior approval of the Board of Directors .

Section 20.2 Interpretation . in interpreting these Bylaws, whenever the context so requires, (a) the singular shall 
include the plural and the plural shall include the singular, and (b) any gender shall include all genders . 

Section 20.3 Definition of “Code.” All references in these Bylaws to sections of the “Code” shall be considered 
references to the internal revenue Code of 1986, as from time to time amended, and to the corresponding 
provisions subsequently enacted . 

Section 20.4 Headings . the headings in these Bylaws are intended for convenience only and should not affect 
the meaning or interpretation hereof . 

Section 20.5 Executive Director. An executive Director may be employed directly or by contract by the Board 
of Directors . the executive Director shall have general charge of the day-to-day operations and management 
of the society . the executive Director may sign in the name of or on behalf of the society any contract or 
agreement authorized by the Board of Directors and shall do and perform such additional duties as may be 
assigned by the Board of Directors and/or otherwise expressed in a management agreement .

Approved September 6, 2007, Amended September 11, 2008
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ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

	 1994	 Abel,	Mark	F.,	MD
ACTI	 (Jeanne M)

Kluge Children’s rehabilitation 
Center
university of Virginia
2270 ivy road
Charlottesville, VA 22903
Phone: 1-(434) 982-4215
Fax: 1-(434) 982-1727
e-Mail: mfa2m@virginia.edu

	 1995	 Abumi,	Kuniyoshi,	MD
ACTI	 (noriko)

hokkaido university
Department of orthopedic surgery
n-14 W-5, Kita-Ku
sapporo, hokuaido 060-8638
Japan
Phone: 81 11 706 5934
Fax: 81 11 706 6054
e-Mail: abumi@med.hokudai.ac.jp

	 1996	 Acaroglu,	Emre	R.,	MD
ACTI	 (golge)

Ankara spine Center
iran Caddesi 45/2
Kavaklidere, Ankara 06700
turkey
Phone: 011 90 312 467 0442
Fax: 011 90 312 467 3915
e-Mail: emre@acaroglu.com

	 1980	 Adler,	Federico,	MD
EMER	 university of Kansas Med Center

Ms3017, 3901 rainbow Blvd
Kansas City, Ks 66160
Phone: 1-(913) 588-7590
Fax: 1-(913) 362-7998
e-Mail: fadler@yahoo.com

	 1988	 Aebi,	Max,	MD,	D.H.C.,	FRCSC
ASSO	 (Christine)

MeM research Center for ortho 
surgery
university of Berne
stauffacherstrasse 78
Berne Ch-3014
switzerland
Phone: 011 41 31 631 5932
Fax: 011 41 31 631 5931
e-Mail: max.aebi@MeMcenter.
unibe.ch

	 2009	 Agabegi,	Steven	S.,	MD
CAND	 (elizabeth)

university of Cincinnati, Cincinnati 
Children’s hospital Medical Center
231 Albert sabin Way
Mail location 0212
Cincinnati, oh 45267
Phone: 1-(513) 558-2870
Fax: 1-(513) 558-4633
e-Mail: agabegis@yahoo.com

	 2004	 Agarwala,	Amit	O.,	MD
CAND	 Panorama orthopaedics

660 golden ridge road, #250
golden, Co 80401-9522
Phone: 1-(303) 233-1223
Fax: 1-(720) 497-6677
e-Mail: a.agarwala@
panoramaortho.com

	 2001	 Ain,	Michael	C.,	MD
ACTI	 (Valerie)

Johns hopkins university
J-hoC, room 5253
601 n. Caroline street
Baltimore, MD 21287
Phone: 1-(410) 955-3135
Fax: 1-(443) 287-5995
e-Mail: main@jhmi.edu

	 1977	 Akbarnia,	Behrooz	A.,	MD
ACTI	 (nasrin Akbarnia-owsia, MD)

san Diego Center for spinal 
Disorders
4130 la Jolla Village Drive, #300
la Jolla, CA 92037-1481
Phone: 1-(858) 678-0610
Fax: 1-(858) 678-0007
e-Mail: akbarnia@ucsd.edu

	 2008	 Akesen,	Burak,	MD
CAND	 (eda)

university of uludag
Dept of orthopedics and spine 
surgery
görükle/Bursa   16059
turkey
Phone: 90 224 0000 52813
e-Mail: akesenb@msn.com

	 2001	 Alanay,	Ahmet,	MD
ACTI	 (Yasemin)

hacettepe university Faculty of 
Medicine
Dept of ortho and trauma
sihhiye - Ankara 06100
turkey
Phone: 90 312 305 4378
Fax: 90 312 310 0161
e-Mail: aalanay@hacettepe.edu.tr
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	 1994	 Alander,	Dirk	H.,	MD
ACTI	 (sarah, MD)

3635 Vista Avenue, 7th Floor
saint louis, Mo 63110
Phone: 1-(314) 577-8850
Fax: 1-(314) 268-5121
e-Mail: AlAnDerD@slu.eDu

	 1991	 Albanese,	Stephen	A.,	MD
ACTI	 (eileen)

sunY upstate Medical university
Dept of ortho surgery
550 harrison street, suite 128
syracuse, nY 13202-3096
Phone: 1-(315) 464-8641
Fax: 1-(315) 464-5221
e-Mail: Albaness@upstate.edu

	 1996	 Albert,	Michael	C.,	MD
ACTI	 (natalie King-Albert)

the Children’s Medical Center
orthopaedic Center
one Children’s Plaza
Dayton, oh 45404
Phone: 1-(937) 641-3010
Fax: 1-(937) 641-5003
e-Mail: malbertbone@yahoo.com

	 1994	 Albert,	Todd	J.,	MD
ACTI	 (Barbara)

rothman institute
thomas Jefferson university hospital
925 Chestnut street, 5th Floor
Philadelphia, PA 19107-4216
Phone: 1-(267) 339-3617
Fax: 1-(215) 503-0580
e-Mail: tjsurg@aol.com

	 2003	 Albright,	Maurice,	MD
CAND	 Yawkey Center for outpatient 

Care
Massachusetts general hospital
55 Fruit street, suite 3400
Boston, MA 02114
Phone: 1-(617) 726-8523
Fax: 1-(617) 724-0551
e-Mail: mauricealbright@aol.com

	 1999	 Alman,	Benjamin	A.,	MD
ACTI	 (Zena)

the hospital for sick Children
Div of ortho surgery, room s107
555 university Avenue
toronto, on M5g 1x8
Canada
Phone: 1-(416) 813-7980
Fax: 1-(416) 813-6414
e-Mail: benjamin.alman@sickkids.ca

	 2001	 Alongi,	Paul	Robert,	MD
ACTI	 (Jennifer)

orthopedic spine Care of li, PC
1895 Walt Whitman road
Melville, nY 11747
Phone: 1-(631) 847-0200
Fax: 1-(631) 847-3525
e-Mail: pralongi@optonline.net

	 2009	 Ames,	Christopher	P.,	MD
CAND	 (susie)

university of California san 
Francisco
505 Parnassus Avenue
room M780 Box 0112
san Francisco, CA 94143-0112
Phone: 1-(415) 353-3998
Fax: 1-(415) 353-3596
e-Mail: amesc@neurosurg.ucsf.edu

	 2003	 Ames,	S.	Elizabeth,	MD
ACTI	 (John M. lettieri)

university of Vermont
Department of orthopaedics
436 stafford hall 4th Floor
Burlington, Vt 05405-0084
Phone: 1-(802) 656-8085
Fax: 1-(802) 656-4247
e-Mail: elizabeth.ames@med.uvm.
edu

	 2004	 Aminian,	Afshin,	MD
CAND	 Children’s hospital of orange 

County
orthopedic Medical Director
1310 W. stewart Drive, suite 508
orange, CA 92868
Phone: 1-(714) 633-2111
Fax: 1-(714) 633-5615
e-Mail: afshinaminian@hotmail.com

	 1993	 An,	Howard	S.,	MD
ACTI	 (sue Kao)

Midwest orthopaedics
rush university Medical Center
1725 W. harrison street, 1063
Chicago, il 60612
Phone: 1-(312) 243-4244
Fax: 1-(312) 942-1516
e-Mail: han@rushortho.com

	 2009	 Anderson,	John	Thomas,	MD
CAND	 (nicole Fearing, MD)

Children’s Mercy hospital
2401 gillham road
Kansas City, Mo 64108
Phone: 1-(816) 234-3693
Fax: 1-(816) 855-1993
e-Mail: jtanderson@cmh.edu
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	 2003	 Anand,	Neel,	MD
CAND	 (Kay, MD)

institute for spinal Disorders
Cedar sinai Medical Center
444 s. san Vicente Boulevard
suite 800
los Angeles, CA 90048
Phone: 1-(310) 423-9779
Fax: 1-(310) 423-9773
e-Mail: anandn@cshs.org

	 2009	 Andujar,	Andre	Luis	Fernandes,	MD
CAND	 (lissandra da silva Mafra)

hospital infantil Joana De gusmao
rua rui Barbosa, 152
Florianopolis, santa Catarina
88 025 301
Brazil
Phone: 55 48 3024 2424
Fax: 55 48 3024 2424
e-Mail: andujar@clinicadacoluna.
net

	 2007	 Angevine,	Peter	D.,	MD
CAND	 (Anne, MD)

Columbia university
neurological surgery, room 510
710 West 168th street
new York, nY 10032
Phone: 1-(212) 305-1550
Fax: 1-(212) 342-6850
e-Mail: pda9@columbia.edu

	 2005	 Anson,	Philip	S.,	MD
CAND	 (Meredith)

Falmouth orthopedic Center
20 northbrook Drive
Falmouth, Me 04105
Phone: 1-(207) 781-4424
Fax: 1-(207) 781-4426
e-Mail: panson@falmouthortho.
com

	 2007	 Antezana,	David	Fernando,	MD
CAND	 (Kristen)

Microneurosurgical Consultants, PC
oregon Brain and spine institute
9155 sW Barnes road, suite 440
Portland, or 97225
Phone: 1-(800) 421-1101
Fax: 1-(503) 296-7605
e-Mail: davida@mnspc.com

	 2000	 Antonacci,	M.	Darryl,	MD,	FACS
ACTI	 (Ana)

institute for spine & scoliosis
3100 Princeton Pike, Bldg 1
lawrenceville, nJ 08648
Phone: 1-(609) 912-1500
Fax: 1-(609) 912-1600
e-Mail: iss9121500@yahoo.com

	 1999	 Antoniades,	Spiro	B.,	MD
ACTI	 (Christina)

Maryland spine Center
500 upper Chesapeake Drive
suite 210 MoB
Bel Air, MD 21014
Phone: 1-(410) 877-7776
Fax: 1-(443) 643-2088
e-Mail: spineant@gmail.com

	 1998	 Aoki,	Haruhito,	MD
ACTI	 (Keiko)

st Marianna university school of 
Medicine orthopedic
2-16-1, sugao, Miyamae-ku
Kawasaki,   216-8511
Japan
Phone: 81 44 977 8111
Fax: 81 44 977 9651
e-Mail: h2aoki@marianna-u.ac.jp

	 1995	 Arlet,	Vincent,	MD
ACTI	 (Anne)

university of Virginia
Po Box 800159
Charlottesville, VA 22908
Phone: 1-(434) 243-0266
Fax: 1-(434) 243-0242
e-Mail: va3e@virginia.edu

	 2002	 Armstrong,	Douglas	G.,	MD
ACTI	 (Janet)

Milton s. hershey Medical Center 
Penn state Dept of orthopedic 
surgery, College of Medicine
Mail Code eC089 30 hope Drive, 
Build A
hershey, PA 17033
Phone: 1-(717) 531-4828
Fax: 1-(717) 531-0126
e-Mail: darmstrong@hmc.psu.edu

	 1966	 Armstrong,	Gordon	W.	D.,	CM,	MD,		
EMER	 FRCSC
	 (Molly)

10 Donnington Place
ottawa, on K2h 7K8
Canada
e-Mail: minarms@rogers.com

	 1996	 Aronsson,	David	D.,	MD
ACTI	 (linda)

university  of Vermont College of 
Medicine
Dept of ortho and rehab
stafford hall, room 434B
Burlington, Vt 05405-0084
Phone: 1-(802) 656-2250
Fax: 1-(802) 656-4247
e-Mail: david.aronsson@uvm.edu
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	 2007	 Asazuma,	Takashi,	MD
CAND	 (Atsuko)

national Defense Medical College
Dept. of orthopaedic surgery
3-2 namiki
tokorozawa, saitama Pref. 359-8513
Japan
Phone: 81 4 2995 1663
Fax: 81 4 2996 5208
e-Mail: asayan@ndmc.ac.jp

	 1992	 Asdourian,	Paul	L.,	MD
ACTI	 (nina)

3333 n. Calvert street, #400
Baltimore, MD 21218
Phone: 1-(410) 554-2867
Fax: 1-(410) 554-2917
e-Mail: PAsdourian@aol.com

	 2007	 Ashberg,	Lyall,	MD
CAND	 (sherryl)

orthopaedic specialists of Brevard
2290 W. eau gallie Boulevard
suite 205A
Melbourne, Fl 32935
Phone: 1-(321) 255-2665
Fax: 1-(321) 255-2088
e-Mail: lashberg@cfl.rr.com

	 1975	 Asher,	Marc	A.,	MD
EMER	 (ellie)

university of Kansas Medical Center
3901 rainbow Boulevard
Kansas City, Ks 66160-7387
Phone: 1-(913) 588-6174
Fax: 1-(913) 588-8796
e-Mail: masher@kumc.edu

	 1998	 Ashman,	Richard	B.,	PhD
ASSO	 (Cynthia)

1407 1st street
new orleans, lA 70130
Phone: 1-(504) 529-4545
Fax: 1-(504) 529-4659
e-Mail: rba@bellsouth.net

	 1979	 Ashworth,	M.	Anthony,	MD
EMER	 (lynne)

185 ontario street, #1403
Kingston, on K7l 2Y7
Canada
Phone: 1-(613) 542-8913
Fax: 1-(613) 544-9897
e-Mail: ashworth@post.queensu.ca

	 2000	 Askin,	Geoffrey	N.,	FRACS
ACTI	 (Michele)

Mater Private Clinic
550 stanley street
suite 1, level 5
Brisbane, QlD 4101
Australia
Phone: 617 3010 3324
Fax: 617 3010 3325
e-Mail: gnaskin@mc.mater.org.au

	 1998	 Aubin,	Carl-Eric,	PhD,	P.Eng
ACTI	 (Marie-France)

ecole Polytechnique
Mechanical engineering
Po Box 6079
station Centre-Ville
Montreal, QC h3C 3A7
Canada
Phone: 1-(514) 340-4711 x2836
Fax: 1-(514) 340-5867
e-Mail: carl-eric.aubin@polymtl.ca

	 1979	 Avanzi,	Osmar,	MD
ACTI	 (Mariza)

santa Casa hospital and Faculty
rua Conselheiro Brotero 1505
11 Andar
sao Paulo 01232-011
Brazil
Phone: 55 11 3825 1655
Fax: 55 11 3825 1697
e-Mail: oavanzi@hotmail.com

	 1996	 Aydinli,	Ufuk,	MD
ACTI	 (Jale)

oulu Cad. Basaran sok.
Diniz Apt. 2/4
Bursa
turkey
Phone: 90 224 2344591
Fax: 90 224 2344593
e-Mail: ufuk@uludag.edu.tr

	 1973	 Badger,	Virginia	M.,	MD
EMER	 1835 Circle lane se, Apt 210

lacey, WA 98503-2574
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	 2004	 Bagheri,	Ramin,	MD
CAND	 (Vaale gafori, MD)

san Diego Center for spinal 
Disorders
4130 la Jolla Village Drive
suite #300
la Jolla, CA 92037-1481
Phone: 1-(858) 678-0610
Fax: 1-(858) 678-0007
e-Mail: rbagherimd@yahoo.com

	 2004	 Bago,	Juan,	MD
CAND	 (gloria)

hospital De las Paz - Madrid
Paseo Doce estrellas 5-7
Madrid 28042
spain
Phone: 34 9172 28379
Fax: 34 9172 28672
e-Mail: inplant.johnson@
amexbarcelo.com

	 1977	 Bailey,	Stewart	I.,	MD
EMER	 (Beth)

Westminster orthopaedics
lhsC, Victoria hospital
800 Commissioners road east, 
e-4-002
london, on n6A 4g5
Canada
Phone: 1-(519) 685-8055
Fax: 1-(519) 685-8059
e-Mail: stewartibailey@hotmail.com

	 1987	 Bailey,		Jr.,	Thomas	E.,	MD
ACTI	 (Anne)

811 13th street, suite 20, Building 3
Augusta, gA 30901
Phone: 1-(706) 722-3401
Fax: 1-(706) 724-6540
e-Mail: tebjrmd@earthlink.net

	 1988	 Balderston,	Richard	A.,	MD
ACTI	 (Claudia)

Pennsylvania hospital
800 spruce street, 3B ortho
Philadelphia, PA 19107
Phone: 1-(215) 829-2222
e-Mail: valerioc@pahosp.com

	 2009	 Baldus,	Christine	R.,	RN,	MHS
ASSO	 (larry)

Washington univ school of 
Medicine
660 south euclid, Box 8233
st louis, Mo 63110
Phone: 1-(314) 747-2655
Fax: 1-(314) 747-2600
e-Mail: baldusc@wudosis.wustl.edu

	 2003	 Balsano,	Massimo,	MD
ACTI	 (lea de poli)

Dept. of orthopedic and spine unit
Via s.C. De lellis, 20
schio, Vincenza 36015
italy
Phone: 39 0445 509612
Fax: 39 0445 509601
e-Mail: mbalsano@ulss4.veneto.it

	 1986	 Banta,	John	V.,	MD
EMER	 (Jane)

Connecticut Children’s Medical 
Center
282 Washington street
hartford, Ct 06106
Phone: 1-(860) 545-9100
Fax: 1-(860) 545-8650
e-Mail: bones@ntplx.net

	 2003	 Barnes,	Michael	J.,	MD
ACTI	 (Christine)

Domain orthopaedics
20 titoki street
Parnell
Auckland,   5
new Zealand
Phone: 64 9 307 4281
Fax: 64 9 307 4280
e-Mail: barnes@domainortho.co.nz

	 2006	 Barry,	Mark	A.,	MD
CAND	 (Yvonne)

2800 e. Desert inn road
suite 100
las Vegas, nV 89121
Phone: 1-(702) 731-1616
Fax: 1-(782) 731-0741
e-Mail: drmbarry@mac.com

	 1993	 Bartie,	Bruce	J.,	DO
ACTI	 (nancy)

st. Croix orthopaedics, P.A.
1991 northwestern Avenue
stillwater, Mn 55082-6090
Phone: 1-(651) 439-8807 x2633
Fax: 1-(651) 439-0232
e-Mail: jane6@stcroixortho.com

	 2008	 Bas,	Teresa,	MD,	PhD
CAND	 (Juan)

hospital De las Paz - Madrid
Paseo Doce estrellas 5-7
Madrid 28042
spain
Phone: 34 9172 28379
Fax: 34 9172 28672
e-Mail: inplant.johnson@
amexbarcelo.com
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	 2007	 Bassani,	Roberto,	MD
CAND	 (Cecilia)

Policlinico universitario 
“san Matteo”
orthopaedic and trauma 
Department
27100 Pavia
Pavia 27100
italy
Phone: 39 0382 502771
Fax: 39 0382 502528
e-Mail: robertobassani@hotmail.
com

	 1987	 Bassett,	George	S.,	MD
ACTI	 (ruth)

Mid County orthopaedic surgery
621 s. new Ballas road, suite 63B
st. louis, Mo 63141
Phone: 1-(314) 983-4700
Fax: 1-(314) 983-9174
e-Mail: gbassett@signaturehealth.
net

	 2008	 Basu,	Saumyajit,	MD
CAND	 (Alo)

Park Clinic
4, gorky terrace
Kolkata 700 017
india
Phone: 91 33 228 17800
Fax: 91 33 228 01807
e-Mail: saumyajitbasu@hotmail.
com

	 1976	 Bauer,	Rudolf
EMER	 (Vera)

Maximilianstrabe 1
Mils, A-6068
Austria
Phone: 43 5223 52236
Fax: 43 5223 52236
e-Mail: rudolf.bauer@uibk.ac.at

	 2006	 Beck,	Joshua,	MD
CAND	 teton orthopaedics

555 east Broadway
Po Box 7434
Jackson, WY 83001
Phone: 1-(800) 659-1335
Fax: 1-(307) 739-7683
e-Mail: drjoshbeck@aol.com

	 1989	 Been,	Henk	D.,	MD
ASSO	 (ria)

Academisch Medisch Centrum
Meibergdreef 9
Amsterdam,   1105 AZ
netherlands
Phone: 31 20 566 9111
Fax: 31 20 566 9117
e-Mail: h.D.Been@AMC.uVA.nl

	 2004	 Behensky,	Hannes,	MD
ASSO	 university school of Medicine, 

innsbruck
Dept of ortho surgery
Anichstrasse 35
innsbruck, tirol A-6020
Austria
e-Mail: hannes.behensky@uibk.
ac.at

	 2000	 Bendo,	John	A.,	MD
ACTI	 (lea)

862 Park Avenue
nY, nY 10075
Phone: 1-(212) 427-5553
Fax: 1-(212) 879-2194
e-Mail: john.bendo@nyumc.org

	 2004	 Benefield,	Elise	M.,	RN
ASSO	 (randy)

the Children’s hospital
13123 east 16th Avenue, B060
Aurora, Co 80045
Phone: 1-(720) 777-6614
Fax: 1-(720) 777-7268
e-Mail: benefield.elise@tchden.org

	 1992	 Bennett,	James	T.,	MD
ACTI	 (susan)

tulane hospital for Children
Dept of orthopedic surgery sl-32
1430 tulane Avenue
new orleans, lA 70112
Phone: 1-(504) 988-3516
Fax: 1-(504) 988-3517
e-Mail: jbennet1@tulane.edu

	 1978	 Benson,	Daniel	R.,	MD
ACTI	 uCDMC

Dept of orthopaedics
4860 Y street, suite 3800
sacramento, CA 95817
Phone: 1-(916) 734-2937
Fax: 1-(916) 734-7904
e-Mail: daniel.benson@ucdmc.
ucdavis.edu
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	 2000	 Bergin,	Christopher,	MD
ACTI	 (Kirsten)

illinois Bone and Joint institute
9000 Waukegan road
Morton grove, il 60053
Phone: 1-(847) 375-3000
Fax: 1-(847) 929-1187
e-Mail: cjbergin@mac.com

	 1998	 Berk,	R.	Haluk,	MD
ACTI	 (tulin)

Dokuz eylul uni school of Mediicine
Dept. of ortho & trauma
hureyin Zeren Cad. 143 urla
izmir, izmir 35340
turkey
Phone: 90 212 254 32 30
Fax: 90 212 254 27 83
e-Mail: haluk.berk@deu.edu.tr

	 1993	 Bernhardt,	Mark,	MD
ACTI	 (renee)

Dickson-Diveley Midwest 
orthopedic Clinic
Kansas City orthopedic institute
3651 College Boulevard
leawood, Ks 66211
Phone: 1-(913) 319-7514
Fax: 1-(816) 531-5313
e-Mail: BernhardtM@umkc.edu

	 1999	 Bernstein,	Avi	J.,	MD
ACTI	 (nancy)

the spine Center
1875 Dempster, suite 425
Park ridge, il 60068-1129
Phone: 1-(847) 698-9330
Fax: 1-(847) 698-1429
e-Mail: avimd@mac.com

	 1997	 Bernstein,	Robert	M.,	MD
ACTI	 (Carol)

Cedars-sinai Medical Center
444 s. san Vincete Blvd., #603
los Angeles, CA 90048
Phone: 1-(310) 423-5224
Fax: 1-(310) 423-3983
e-Mail: robert.bernstein@cshs.org

	 1984	 Bernstein,	Saul	M.,	MD
EMER	 (leslie)

so. California orthopaedic institute
6815 noble Avenue
Van nuys, CA 91405-3729
Phone: 1-(818) 901-6600 x3855
Fax: 1-(818) 901-6636
e-Mail: bernstein@scoi.com

	 2001	 Bersusky,	Ernesto,	MD
ACTI	 (liliana)

hospital De Pediatria garrahan
Billinghurst 1676 PB C
Buenos Aires C1425Dth
Argentina
Phone: 54 11 48 22 9049
Fax: 54 11 48 22 9049
e-Mail: ebersusky@arnet.com.ar

	 2002	 Berven,	Sigurd	H.,	MD
ACTI	 (Alexandra)

university of California-san 
Francisco
Dept of ortho surgery
500 Parnassus Avenue
san Francisco, CA 94143
Phone: 1-(866) 817-7463
e-Mail: bervens@orthosurg.ucsf.edu

	 2008	 Bess,	R.	Shay,	MD
CAND	 (Catherine)

rocky Mountain scoliosis and spine
1721 e. 19th Ave, suite 244
Denver, Co 80218
Phone: 1-(303) 301-9006
Fax: 1-(303) 861-4741
e-Mail: shay_bess@hotmail.com

	 1984	 Bethem,	Daniel,	MD
EMER	 (Mary Jo)

4760 Pine oak road
Akron, oh 44333
e-Mail: str8back@aol.com

	 1986	 Betz,	Randal	R.,	MD
ACTI	 (Betsey)

shriners hospital
3551 n. Broad street
Philadelphia, PA 19140-4105
Phone: 1-(215) 430-4026
Fax: 1-(215) 430-4136
e-Mail: randalBetz@aol.com

	 2005	 Bhatia,	Nitin,	MD
CAND	 (Jeramie)

uC irvine Dept. of orthopedic 
surgery
101 the City Drive south Pavilion iii
orange, CA 92868
Phone: 1-(714) 456-1699
Fax: 1-(714) 456-7547
e-Mail: nitinbhatia@yahoo.com
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	 1998	 Biedermann,	Lutz
ASSO	 (Margit)

Bertha-von-suttner-str 23
Vs-schwenningen 78054
germany
Phone: 49 7720 8510 0
e-Mail: lb@biedermann.com

	 1999	 Bitan,	Fabien	D.,	MD
ACTI	 lenox hill hospital

130 e. 77th, 7th Floor
new York, nY 10021
Phone: 1-(212) 717-7463
Fax: 1-(212) 744-8407
e-Mail: bitanf@
manhattanorthopaedics.com

	 1985	 Blackman,	Ronald	G.,	MD
EMER	 (nancy)

1073 hubert road
oakland, CA 94610-2520
e-Mail: rgb@scoliosisrx.com

	 1999	 Blakemore,	Laurel	C.,	MD
ACTI	 Children’s national Medical Center

111 Michigan Avenue nW
Washington, DC 20010
Phone: 1-(202) 476-4152
Fax: 1-(202) 476-4613
e-Mail: lblakemo@cnmc.org

	 1994	 Blanco,	John	S.,	MD
ACTI	 (Yvonne)

hospital for special surgery
Division of Pediatric ortho surg.
535 east 70th street
new York, nY 10021
Phone: 1-(646) 797-8366
Fax: 1-(646) 797-8361
e-Mail: BlancoJ@hss.edu

	 2004	 Blanke,	Kathy	M.,	RN
ASSO	 Washington university Medical 

Center
660 s. euclid Avenue
Campus Box 8233, Qt 6102
st louis, Mo 63110
Phone: 1-(314) 747-2527
Fax: 1-(314) 747-2600
e-Mail: blankek@wudosis.wustl.edu

	 2000	 Blasier,	R.	Dale,	MD
ACTI	 (Cecelia)

Arkansas Children’s hospital
Department of orthopaedics
800 Marshall street, slot 839
little rock, Ar 72202-3591
Phone: 1-(501) 364-1469
Fax: 1-(501) 364-1522
e-Mail: blasierrobertd@uams.edu

	 2009	 Blecher,	Haim	D.,	MD
CAND	 (shari)

university spine Associates, PA
256 Bunn Drive, suite 3B
Princeton, nJ 08540
Phone: 1-(609) 924-8060
Fax: 1-(609) 924-9212
e-Mail: hblecher@universityspine.
com

	 1991	 Boachie-Adjei,	Oheneba,	MD
ACTI	 (hilda)

hospital for special surgery
535 e. 70th street
new York, nY 10021
Phone: 1-(212) 606-1949
Fax: 1-(212) 794-2562
e-Mail: oboachie@gmail.com

	 1992	 Bolesta,	Michael	J.,	MD
ACTI	 (shari)

university of texas - southwestern 
Medical Center Dept of ortho 
surgery
1801 inwood road
Dallas, tx 75390-8883
Phone: 1-(214) 645-3348
Fax: 1-(214) 645-3340
e-Mail: michael.bolesta@
utsouthwestern.edu

	 1969	 Bonnett,	Charles	A.,	MD
EMER	 10990 Warner Avenue, #C

Fountain Valley, CA 92708-3849
Phone: 1-(714) 979-8981

	 1999	 Booth,	Kevin	C.,	MD
ACTI	 (Michelle Place, MD)

northern California spine institute
5725 W. las Positas Boulevard
suite #200
Pleasanton, CA 94588
Phone: 1-(925) 469-6274
Fax: 1-(925) 469-0933
e-Mail: boothkc@yahoo.com
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	 2007	 Bosch,	Patrick,	MD
CAND	 (susan)

university of new Mexico
Carrie tingley hospital for Children
1127 university Boulevard, ne
Albuquerque, nM 87102
Phone: 1-(505) 272- 5271
Fax: 1-(505) 272-6500
e-Mail: pbosch@salud.unm.edu

	 2004	 Bowe,	John		Andrew,	MD
CAND	 (nancy)

robert Wood Johnson university 
hospital
585 Cranbury road
east Brunswick, nJ 08816
Phone: 1-(732) 390-1160
Fax: 1-(732) 390-8449
e-Mail: poabook@aol.com

	 2003	 Bowen,	Richard	E.,	MD
ACTI	 (ruby)

orthopaedic hospital
2400 s. Flower street
los Angeles, CA 90007
Phone: 1-(213) 742-1121
Fax: 1-(213) 742-1435
e-Mail: rbowen@laoh.ucla.edu

	 1973	 Bradford,	David	S.,	MD
EMER	 (sharon)

university of California-san 
Francisco
500 Parnassus Avenue, Mu320 W
san Francisco, CA 94143-0728
Phone: 1-(415) 476-2280
Fax: 1-(415) 476-3629
e-Mail: bradford@orthosurg.ucsf.
edu

	 2009	 Brady,	Robert	L.,	MD
CAND	 Coastal orthopedics, P.C.

40 Cross street, suite 300
norwalk, Ct 06851
Phone: 1-(203) 845-2200
Fax: 1-(203) 847-1900
e-Mail: bbradymd@yahoo.com

	

1995	 Bratt,	Hank	D.,	MD
EMER	 (hazel Colditz)

2220 n. Campbell Avenue
tucson, AZ 85719
e-Mail: drkayak@worldnet.att.net

	 1999	 Braun,	John	T.,	MD
ACTI	 (Cricket)

university of Vermont
Dept of ortho & rehab
stafford rm 426 A, 95 Carrigan Dr.
Burlington, Vt 05405-0084
Phone: 1-(802) 656-4258
Fax: 1-(802) 656-4247
e-Mail: john.braun@uvm.edu

	 2006	 Braun,	Stuart	V.,	MD
CAND	 (Colleen Kelly, MD)

tufts Medical Center, Floating 
hospital for Children
750 Washington street, #206
Boston, MA 02111
Phone: 1-(617) 636-7920
Fax: 1-(617) 636-9107
e-Mail: sbraun@tufts-nemc.org

	 1999	 Brayda-Bruno,	Marco,	MD
ACTI	 (Matilde)

san Donato hospital group
instituto ortopedico r. galeazzi
Via galeazzi 4
Milano  20161
italy
Phone: 3902 6621 4907
Fax: 3902 6621 4911
e-Mail: marco.brayda@
spinecaregroup.it

	 1987	 Bridwell,	Keith	H.,	MD
ACTI	 Washington university school of 

Medicine
one Barnes Jewish hosp Plaza
suite 11300, West Pavilion, CB 8233
st louis, Mo 63110
Phone: 1-(314) 747-2533
Fax: 1-(314) 747-2599
e-Mail: bridwellk@wudosis.wustl.edu

	 1992	 Brigham,	Craig	D.,	MD
ACTI	 ortho Carolina spine Center

2001 randolph road
Charlotte, nC 28207
Phone: 1-(704) 323-3524
Fax: 1-(704) 323-3985
e-Mail: craig.brigham@
orthocarolina.com

	 1986	 Broadstone,	Paul	A.,	MD
ACTI	 (Pam)

spine surgery Associates, PC
979 e. 3rd street, suite C-0225
Chattanooga, tn 37403
Phone: 1-(423) 756-6623
Fax: 1-(423) 778-3667
e-Mail: pab@ssaspine.org
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	 2000	 Brock,	Gary	T.,	MD
ACTI	 (Cathy)

texas orthopedic hospital
7401 s. Main
houston, tx 77030
Phone: 1-(713) 799-2300
Fax: 1-(713) 794-0283
e-Mail: gtbrock1@comcast.net

	 1975	 Brooks,	H.	Leon,	MD
EMER	 (rochelle)

8670 Wilshire Blvd., suite 206
Beverly hills, CA 90211
Phone: 1-(310) 855-0752
Fax: 1-(310) 855-0753
e-Mail: hlBrooKs@pacbell.net

	 1976	 Brown,	Courtney	W.,	MD
EMER	 (ingrid)

Panorama orthopaedics and 
spine Center
660 golden ridge road, #250
golden, Co 80401-9522
Phone: 1-(303) 233-1223
Fax: 1-(303) 233-8755
e-Mail: cbrown@panoramaortho.
com

	 1999	 Brown,	Desmond,	MD
ACTI	 Boston Medical Center

orthopaedic surgery
Dowling 2 north
850 harrison Avenue
Boston, MA 02118-2393
Phone: 1-(617) 414-5214
Fax: 1-(617) 414-6292
e-Mail: tdesmond.brown@bmc.org

	 1978	 Brown,	Hugh	P.,	MD
EMER	 (Judy)

211 Primrose Way
signal Mountain, tn 37377
e-Mail: thebrowns211@earthlink.net

	 1975	 Brown, John Carlisle, MD
EMER	 (Kay)

institute for spine At hoag hospital
361 hospital road, #521
newport Beach, CA 92663
Phone: 1-(949) 645-9766
Fax: 1-(949) 645-0924
e-Mail: jcb707@aol.com

	 1975	 Brown,	Lawrence	P.,	MD
EMER	 (susan)

5 Pilgrims Point road
greenville, sC 29615
e-Mail: kimlpbrown@aol.com

	 2006	 Buchl,	Eric	H.,	PA-C
CAND	 (Julie)

Consulting orthopedics
4708 Alliance Blvd., suite 810
Plano, tx 75093
Phone: 1-(972) 985-2797
Fax: 1-(972) 985-9987
e-Mail: ebuchl@shelokov.com

	 2007	 Buchowski,	Jacob	M.,	MD,	MS
CAND	 (Katherine P., MD, MPh)

Washington university
Dept. orthopaedic surgery
660 s. euclid Avenue 
Campus Box 8233
saint louis, Mo 63110
Phone: 1-(314) 747-4590
Fax: 1-(314) 747-2599
e-Mail: buchowskij@wustl.edu

	 1993	 Bueche,	Matthew	J.,	MD
ACTI	 (Kim A lindenmuth, MD)

M and M orthopaedics
1259 rickert Dr., suite 101
naperville, il 60540
Phone: 1-(630) 355-1300 x6321
Fax: 1-(603) 355-3273
e-Mail: mbueche@earthlink.net

	 1971	 Bunch,	Wilton	H.,	MD
EMER	 (Victoria Dvonch, MD)

samford university
800 lake shore Drive
Birmingham, Al 35229
Phone: 1-(205) 726-2126
Fax: 1-(205) 726-2234
e-Mail: whbunch@sanford.edu

	 1980	 Bunnell, William P., MD
ACTI	 loma linda unv Med Center

11406 loma linda Dr., #218
loma linda, CA 92354
Phone: 1-(909) 558-6444
Fax: 1-(909) 558-6118
e-Mail: wpbunnell@mac.com
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	 2000	 Burger,	Evalina	L.,	MD
ACTI	 (C.J. van der Walt, sr)

unv of Colorado the spine Center
12631 e. 17th Avenue
Ms B202
Aurora, Co 80045
Phone: 1-(720) 848-2167
Fax: 1-(720) 848-2157
e-Mail: evalina.burger@ucdenver.
edu

	 1985	 Burke,	Stephen	W.,	MD
EMER	 (susan)

C/o Beaverkill Mountain 
Corporation
1532 Beaverkill road
livingston Manor, nY 12758
e-Mail: burkeswmd@aol.com

	 1991	 Burkus,	John	Kenneth,	MD
ACTI	 (Michelle)

hughston orthopaedic Clinic
Po Box 9517
6262 Veteran’s Pkwy
Columbus, gA 31908-9517
Phone: 1-(706) 494-3239
Fax: 1-(706) 494-3102
e-Mail: jkb66@knology.net

	 2001	 Burton,	Douglas	C.,	MD
ACTI	 (Karen)

university of Kansas Medical Center
3901 rainbow Boulevard
Ms 3017
Kansas City, Ks 66160-7387
Phone: 1-(913) 588-6100
Fax: 1-(913) 588-8796
e-Mail: DBurton@kumc.edu

	 1998	 Buttermann,	Glenn	Robin,	MD
ACTI	 (Ann)

Midwest spine institute
1950 Curve Crest Boulevard W
suite 100
stillwater, Mn 55082
Phone: 1-(651) 430-3800
Fax: 1-(651) 653-4844
e-Mail: butte011@umn.edu

	 2007	 Bylski-Austrow, Donita I., PhD
CAND	 (James C. Austrow)

Cincinnati Children’s hospital 
Medical Center
3333 Burnet Avenue, MlC 2017
Cincinnati, oh 45229
Phone: 1-(513) 803-2283
Fax: 1-(513) 636-3928
e-Mail: donita.bylski-austrow@
cchmc.org

	 1993	 Byrd,		III,	J.	Abbott,	MD
ACTI	 (Allison)

Vann Virginia Center for 
orthopaedics
230 Clearfield Avenue, suite 124
Virginia Beach, VA 23462-1832
Phone: 1-(757) 321-3300
Fax: 1-(757) 321-3330
e-Mail: sColiosisDoC@Cs.CoM

	 2008	 Cahill,	Patrick,	MD
CAND	 (Megan)

shriner’s hospital for Children
3551 north Broad street
Philadelphia, PA 19140
Phone: 1-(215) 430-4294
Fax: 1-(215) 430-4079
e-Mail: pcahill@shrinenet.org

	 1969	 Cailliet,	Rene,	MD
EMER	 (lois Ann)

1339 luna Vista Drive
Pacific Palisades, CA 90272
Phone: 1-(310) 459-1972
Fax: 1-(310) 454-3410
e-Mail: cailliet@hsc.usc.edu

	 1993	 Cain,	James	E.,	MD
ACTI	 (Brenda)

10514 n. Manor Circle
Mequon, Wi 53092
Phone: 1-(414) 332-6262
Fax: 1-(414) 332-0422
e-Mail: jcain22@aol.com

	 2007	 Caird,	Michelle	S.,	MD
CAND	 (Andrew)

university of Michigan
2912 taubman Center
1500 e. Medical Center Drive
Ann Arbor, Mi 48109-0328
Phone: 1-(734) 615-3599
Fax: 1-(734) 647-3291
e-Mail: sugiyama@med.umich.edu

	 2003	 Calancie,	Blair,	PhD
ASSO	 sunY upstate Medical university

neurosurgery, ihP room 1213
750 e. Adams street
syracuse, nY 13210
Phone: 1-(315) 464-9935
Fax: 1-(315) 464-9848
e-Mail: calancib@upstate.edu

	 2003	 Calder,	Howard	B.,	PhD
CAND	 1159 little Bird Court

henderson, nV 89011
Phone: 1-(734) 645-7038
Fax: 1-(734) 786-3429
e-Mail: hbcalder@hotmail.com
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	 1994	 Callewart,	Craig	C.,	MD
ACTI	 Baylor university Medical Center

9101 n. Central expwy, suite 360
Dallas, tx 75231
Phone: 1-(214) 271-4585
Fax: 1-(214) 271-4581
e-Mail: craig@C3spine.com

	 1995	 Cammisa,		Jr.,	Frank	P.,	MD
ACTI	 (gail)

hospital for special surgery
east river Professional Building
523 e. 72nd street, 3rd Floor
new York, nY 10021
Phone: 1-(212) 606-1594
Fax: 1-(212) 606-1164
e-Mail: cammisaf@hss.edu

	 1993	 Camp,	Jonathan	F.,	MD
ACTI	 (Kristi)

Children’s Bone and spine surgery
1525 east Windmill lane, suite 201
las Vegas, nV 89123
Phone: 1-(702) 434-6920
Fax: 1-(702) 434-1524
e-Mail: jonfcamp@yahoo.com

	 1999	 Campbell,	Mitchell	J.,	MD
ACTI	 (Kay)

spine institute
210 e. gray street, #900
louisville, KY 40202
Phone: 1-(502) 584-7525
e-Mail: tallgeyer@spinemds.com

	 1999	 Campbell,		Jr.,	Robert	M.,	MD
ACTI	 (Corey)

Children’s hospital of Philadelphia
orthopaedics, 2nd Floor, Wood 
Building
34th & Civic Center Boulevard
Philadelphia, PA 19104-4399
Phone: 1-(215) 590-1527
Fax: 1-(215) 590-1501
e-Mail: CampbellrM@email.chop.
edu

	 2003	 Cardelia,	J.	Marc,	MD
ASSO	 Children’s orthopedics and sports 

Medine
171 Kempsville road, suite 201
norfolk, VA 23502
Phone: 1-(757) 668-6550
Fax: 1-(757) 893-6024
e-Mail: cardelm@chkd.com

	 1980	 Cardoso,	Alfredo,	MD
ASSO	 hospital Angeles Pedregal

Camino santa teresa 1055-4974
Mexico City
Mexico
Phone: 011 52 55 513 54976
e-Mail: cardoso.escoliosis@hotmail.
com

	 1992	 Carl,	Allen	L.,	MD
ACTI	 (susan ross)

Albany Medical College - Capitol 
region orthopedics
Academic orthopedic office
1367 Washington Avenue
Albany, nY 12206
Phone: 1-(518) 489-2666
Fax: 1-(518) 453-1463
e-Mail: alcsar@nycap.rr.com

	 1998	 Carlson,	J.	Martin
ASSO	 (Peggy)

tamarack habilitation 
technologies, inc.
1670 94th lane, ne
Blaine, Mn 55449-4323
Phone: 1-(763) 795-0057
e-Mail: martyc@tamarackhti.com

	 2008	 Carmody,	Cameron	N.,	MD
CAND	 (Cindy)

Plano orthopedic sports Medicine 
& spine Center
5228 W. Plano Parkway
Plano, tx 75093
Phone: 1-972-250-5700
Fax: 1-972-2502-5399
e-Mail: ccarmody@posmc.com

	 2009	 Carpenter,	Clyde	T.,	MD
CAND	 (Patricia)

olympia orthopaedic Associates
404 Yauger Way, suite 100
olympia, WA 98502
Phone: 1-(360) 786-8990
Fax: 1-(360) 786-9010
e-Mail: carpx5@msn.com

	 1981	 Carr, William A., MD
EMER	 (gail)

2811 sW schaeffer road
West linn, or 97068
e-Mail: b.carrW3@verizon.com
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	 2009	 Carreon,	Leah	Yacat,	MD,	MSc
CAND	 (Matt gatton)

Kenton D. leatherman spine 
Center
210 east gray street, suite 900
louisville, KY 40202
Phone: 1-(502) 584-7525
Fax: 1-(502) 589-0849
e-Mail: lcarreon@spinemds.com

	 2000	 Carrion,	Wesley	V.,	MD
ACTI	 (Vivian)

sunY At stony Brook
Dept of ortho surgery
hsC t18, room 080
stony Brook, nY 11794
Phone: 1-(631) 444-7693
Fax: 1-(631) 444-8894
e-Mail: carrion11@verizon.net

	 1998	 Caruso,	Steven	A.,	MD,	M.Eng
ASSO	 (Michelle)

Dept of ortho surgery
uMDnJ - new Jersey Medical 
school
90 Bergen street, DoC 7300
newark, nJ 07101
Phone: 1-(973) 281-0611
Fax: 1-(973) 972-1080
e-Mail: carusost@umdnj.edu

	 1995	 Casden,	Andrew	M.,	MD
ACTI	 (Jeri)

Beth israel hospital
10 union square east, suite 5P
new York, nY 10003
Phone: 1-(212) 844-8674
Fax: 1-(212) 844-6643
e-Mail: ACAsDen@verizon.net

	 1997	 Caudle,	Robert	J.,	MD
ACTI	 (rosemary)

8025 Wavendon Court
raleigh, nC 27615
Phone: 1-(919) 847-6617
Fax: 1-(919) 847-9862
e-Mail: rjcaudle@aol.com

	 2007	 Cawley, Toni, RN, ONC
ASSO	 unv of Miami Department of 

orthopaedic surgery
room 303 rehabilitation Center
1611 n.W. 12th Avenue
Miami, Fl 33136
Phone: 1-(305) 585-8225 x2
Fax: 1-(305) 324-7658
e-Mail: tcawley@med.miami.edu

	 1979	 Chacha,	Pesi	B.,	MD
EMER	 (Piloo)

Chacha orthopaedic spine & 
hand surgery Pte., ltd
Mount elizabeth Medical Centre
3 Mount elizabeth #03-01
singapore
singapore
Phone: 65 6836 3585
Fax: 65  6836 2630
e-Mail: pbchacha@singnet.com.sg

	 1977	 Chan,	Donald	P.	K.,	MD
EMER	 (Dorothy)

university of Virginia health system
Dept of ortho surgery
Po Box 800159
Charlottesville, VA 22908-0159
Phone: 1-(434) 295-5923
Fax: 1-(434) 295-5923
e-Mail: dc4k@virginia.edu

	 1998	 Chapman,	Michael	Paul,	MD
ACTI	 (laura)

Medical Associates Clinic of 
Dubuque
1500 Associates Drive
Dubuque, iA 52002-2260
Phone: 1-(563) 584-4460
Fax: 1-(563) 584-4395
e-Mail: mchapman@
mahealthcare.com

	 2008	 Charosky,	Sebastien,	MD
CAND	 (isabelle)

institut Calot groupe hopale
54 rue Du Docteur Calot
Berk sur Mer F-62600
France
Phone: 333 628 82760
e-Mail: charosse@hopale.com

	 2007	 Cheh,	Gene,	MD
CAND	 (soojung Chang)

Wooridul spine hospital
47-4 Chungdam-dong, 
gangnam-gu
seoul 135-100
Korea
Phone: 82 2 513 8345
Fax: 82 2 513 8146
e-Mail: genecheh@gmail.com
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	 1993	 Chen,	Po-Quang,	MD,	PhD
EMER	 national taiwan university hospital

Department of orthopedic surgery
7 Chung-shan south road
taipei 100
taiwan
Phone: 88 62 2312 3456 / 65271
Fax: 88 62 2322 5110
e-Mail: chen.poquang@gmail.com

	 2006	 Cheng,	Ivan,	MD
CAND	 stanford university

450 Broadway street
Pavilion C-MC 6342
redwood City, CA 94063
Phone: 1-(650) 721-7616
Fax: 1-(650) 721-3470
e-Mail: ivan.cheng@stanford.edu

	 1995	 Cheng,	Jack	C.Y.,	MD
ASSO	 (Ceci)

Chinese university of hong Kong
Prince of Wales hospital, o & t 
Dept.
Clinical sciences Bldg 5/F
shatin
hong Kong
Phone: 85 2 2609 8633
Fax: 85 2 2603 6889
e-Mail: jackcheng@cuhk.edu.hk

	 1999	 Cheung,	Kenneth	M	C,	MD
ACTI	 (Cecilia)

Queen Mary hospital
Department of ortho surgery
Pokfulam road
hong Kong
hong Kong
Phone: 85 2 2855 4254
Fax: 85 2 2817 4392
e-Mail: ken-cheung@hku.hk

	 1991	 Chewning,		Jr.,	Samuel	J.,	MD
ACTI	 (Cynthia)

Carolina neurosurgery & spine 
Associates
9735 Kincey Avenue, suite 301
huntersville, nC 28078
Phone: 1-(704) 831-4100
Fax: 1-(704) 831-4105
e-Mail: sam.chewning@bellsouth.
net

	 1988	 Cho,	Jae-Lim,	MD
ACTI	 (Young-Ja Kim)

hanyang university hospital
Department of orthopedic surgery
17 haengdang-dong 
seongdong-ku
seoul 133-792
Korea
Phone: 82 2 2290 8478
Fax: 82 2 2299 3774
e-Mail: chojl@hanyang.ac.kr

	 2005	 Cho,	Kyu-Jung,	MD
CAND	 (Yea Myeong ock)

inha university hospital
orthopaedic Dept
7-206, 3rd st., sinheung-Dong, 
Jung-gu
incheon, south Korea 400-711
Korea
Phone: 82 32 890 3661
Fax: 82 32 890 3099
e-Mail: chokj@inha.ac.kr

	 2003	 Choma,	Theodore	J.,	MD
ACTI	 (gina)

university of Missouri
orthopaedic surgery
402 n. Keene street, suite 100
Columbia, Mo 65201
Phone: 1-(573) 882-1440
Fax: 1-(573) 875-9191
e-Mail: chomat@health.missouri.
edu

	 1989	 Chopin,	Daniel	Henri,	MD
ACTI	 (Catherine)

groupe hopale institut Calot
rue Du Docteur Calot
Berck sur Mer 62600
France
Phone: 33 32189 2030
Fax: 33 32189 2020
e-Mail: dchopin@hopale.com

	 1980	 Chotigavanich,	Charoen,	MD
ACTI	 (Chalermsee)

50 soi 4th, seri 2nd
ramkumhaeng road
suan luong, suan luong
Bangkok 10250
thailand
e-Mail: sicch@mahidol.ac.th
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	 2002	 Chung,	Jae-Yoon,	MD
CAND	 (Jeong-Mi lee)

Chonnam national university 
hospital
Department of orthopedics
hak-dong 8, Dong-gu
Kwangju 501-757
Korea
Phone: 82 62 220 6330
Fax: 82 62 225 7794
e-Mail: jychung@chonnam.ac.kr

	 1986	 Clark,	Davis	W.,	MD
EMER	 (sandra)

Concord orthopaedics
194 Pleasant street, suite 4
Concord, nh 03301
Phone: 1-(603) 224-0380
Fax: 1-(603) 746-3326
e-Mail: daviswclarkmd@comcast.
net

	 1998	 Clark-Shufflebarger,	Cynthia,	RN
ASSO	 (harry, MD)

13000 san Mateo
Coral gables, Fl 33156
Phone: 1-(305) 662-8366
Fax: 1-(305) 665-5683
e-Mail: clarkshuff@aol.com

	 1993	 Clements,		III,	David	H.,	MD
ACTI	 (tamara)

Cooper Bone and Joint institute
3 Cooper Plaza, suite 408
Camden, nJ 08103
Phone: 1-(856) 968-7486
Fax: 1-(856) 968-8313
e-Mail: Clements-David@
Cooperhealth.edu

	 1993	 Coe,	Jeffrey	Dean,	MD
ACTI	 (Marlene)

silicon Valley spine institute
221 e. hacienda Avenue, suite A
Campbell, CA 95008
Phone: 1-(408) 376-3300
Fax: 1-(408) 374-8830
e-Mail: jcoe@svspine.com

	 2007	 Cohen,	David	B.,	MD,	MPH
CAND	 Johns hopkins university

601 n. Caroline street, suite 5235
Baltimore, MD 21287
Phone: 1-(410) 955-0981
Fax: 1-(410) 614-1451
e-Mail: dcohen3@jhmi.edu

	 2001	 Comstock,	Christopher	P.,	MD
ACTI	 (lynne)

222 ohio Avenue
Corpus Christi, tx 78404-1836
e-Mail: com5@stx.rr.com

	 2007	 Conklin,	Michael	Joseph,	MD
CAND	 Children’s hospital of Alabama

1600 7th Avenue south
suite ACC 316
Birmingham, Al 35233
Phone: 1-(205) 939-9836
Fax: 1-(205) 939-9833
e-Mail: michael.conklin@ortho.uab.
edu

	 1994	 Connolly,	Patrick	J.,	MD
ACTI	 (Debra)

univ. of Massachusetts Memorial 
Medical Center
spine Center south ground
119 Belmount street
Worcester, MA 01605
Phone: 1-(508) 334-9761
e-Mail: flyer5563@yahoo.com

	 1971	 Coonrad,	Ralph	W.,	MD
EMER	 3534 rugby road

Durham, nC 27707
e-Mail: rwcoonrad@aol.com

	 2007	 Cornwall,	G.	Bryan,	PhD,	P.Eng
ASSO	 (Deeanne)

nuVasive, inc.
7475 lusk Blvd
san Diego, CA 92121
Phone: 1-(858) 909-1806
Fax: 1-(858) 909-2006
e-Mail: bcornwall@nuvasive.com

	 1997	 Coscia,	Michael	F.,	MD
ACTI	 (Catherine)

orthopaedics indianapolis
8450 northwest Boulevard
indianapolis, in 46078
Phone: 1-(317) 802-2000
Fax: 1-(317) 802-2898
e-Mail: mfcoscia@orthoindy.com
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	 1967	 Cotrel,	Yves,	MD
HONO	 (Marie lou)

24 bis Avenue du President Wilson
Paris,   75016
France
Phone: 33 1 47 27 6731
Fax: 33 1 47 04 7009
e-Mail: mullerconte@
fondationcotrel.org

	 1993	 Craig,	James	B.,	FRCS
ASSO	 (Jeni)

gloucestershire royal hospital
great Western road
gloucester, gloucestershire gl1 
3nn
united Kingdom
Phone: 08454 225105
Fax: 44 8454 225155
e-Mail: drjamescraig@btinternet.
com

	 1995	 Crandall,	Dennis	G.,	MD
ACTI	 (laura)

sonoran spine Center
1432 s. Dobson road, suite 201
Mesa, AZ 85202
Phone: 1-(480) 962-0071
Fax: 1-(480) 962-0590
e-Mail: DgC@sonoranspine.com

	 1977	 Crawford,	Alvin	H.,	MD
ACTI	 (Alva Jean)

Cincinnati Children’s hospital
3333 Burnet Avenue, 
ortho, Ml 2017
Cincinnati, oh 45229
Phone: 1-(513) 636-4785
Fax: 1-(513) 636-3928
e-Mail: alvin.crawford@cchmc.org

	 2009	 Crawford,	Haemish	A.,	FRACS
CAND	 (Angela)

starship Children’s hospital
Private Bag 92-024
90 greenlane rd
Auckland 1142
new Zealand
Phone: 09 379 7440
Fax: 09 520 9636
e-Mail: hcrawford@abjs.co.nz

	 2002	 Cree,	Andrew	K.,	MD
ACTI	 (Karin)

Children’s hospital Medical Centre
suite 3, level 1 hainsworth s
Westmead nsW
sydney, nsW 2145
Australia
Phone: 61 2 9687 6766
Fax: 61 2 9687 2748
e-Mail: andycree@aol.com

	 1974	 Crock,	Henry	V.,	MD
HONO	 (Carmel)

13 sargood street
toorak, ViC 3142
Australia 
hvcrock@bigpond.net.au

	 2008	 Cronen,	Geoffrey	Alan,	MD
CAND	 (Angela)

Florida Medical Clinic
14547 Bruce B. Downs Blvd.
tampa, Fl 33613
Phone: 1-(813) 979-0440
Fax: 1-(813) 979-9074
e-Mail: wvubonehead@yahoo.com

	 1989	 Cummings,		Jr.,	R.	Jay,	MD
ACTI	 (Barbara)

nemours Childrens Clinic
807 Children’s Way
Jacksonville, Fl 32207-8426
Phone: 1-(904) 390-3731
Fax: 1-(904) 390-3699
e-Mail: jcumming@nemours.org

	 2003	 Cunningham,	Bryan	W.,	MSc
ACTI	 Advanced spinal technology

963 Fell street
Baltimore, MD 21231
Phone: 1-(410) 337-1274
e-Mail: bcspine@gmail.com

	 2008	 Cunningham,	Matthew	E.,	MD,	PhD
CAND	 (erin)

the hospital for special surgery
535 east 70th street
new York, nY 10021
Phone: 1-(212) 606-1948
Fax: 1-(212) 794-2562
e-Mail: CunninghamM@hss.edu



261SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

sr
s 

Fe
llo

w
sh

ip
D

ire
ct

or
y

Fellowship Directory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

	 1995	 d’Amato,	Charles	R.,	MD,	FRCSC
ACTI	 (Patricia spitale, MD)

shriners hospital for Children
3101 sW sam Jackson Park road
Portland, or 97239-3009
Phone: 1-(503) 221-3424
Fax: 1-(503) 221-3490
e-Mail: cdamato@shrinenet.org

	 1998	 D’Ambra,	Phyllis,	RN,	MPA
ASSO	 Childrens hospital lA

4650 sunset Boulevard, Box 69
los Angeles, CA 90027
Phone: 1-(323) 361-2148
Fax: 1-(323) 361-3112
e-Mail: pdambra@chla.usc.edu

	 1999	 D’Andrea,	Linda	P.,	MD
ACTI	 (John)

Brandywine institute of 
orthopaedics
600 Creekside Drive, suite 611
Pottstown, PA 19464
Phone: 1-(610) 792-9292
Fax: 1-(610) 792-9293
e-Mail: steelspine@comcast.net

	 1992	 Dansereau,	Jean,	PhD
ACTI	 (Diane)

ecole Polytechnique, Mech eng
Po Box 6079, station Centre-Ville
Montreal, QC h3C 3A7
Canada
Phone: 1-(514) 340-4711x3264
Fax: 1-(514) 340-5859
e-Mail: jean.dansereau@polymtl.ca

	 1993	 Darden,		II,	Bruce	V.,	MD
ACTI	 (Debbie)

ortho Carolina spine Center
2001 randolph road
Charlotte, nC 28207-1215
Phone: 1-(704) 339-1386
Fax: 1-(704) 339-1499
e-Mail: bruce.darden@
orthocarolina.com

	 1986	 Daruwalla,	Jimmy	S.,	MD
EMER	 Daruwalla orthopaedic, spine & 

hand surgery
3 Mt elizabeth #03-01
Mount elizabeth Medical Center
singapore 228510
singapore
Phone: 65 6836 9290
Fax: 65 6836 0768
e-Mail: jimmyd@singnet.com.sg

	 2006	 Daubs,	Michael	D.,	MD
CAND	 university of utah

Department of orthopaedics
590 Wakara Way
salt lake City, ut 84108
Phone: 1-(801) 587-5450
Fax: 1-(801) 587-5411
e-Mail: michael.daubs@hsc.utah.
edu

	 2005	 Davey,	Joseph	P.,	MD
CAND	 (Michele)

ouhsC
940 ne 13th street, suite 2Mr2000
oklahoma City, oK 73104
Phone: 1-(405) 271-6458
Fax: 1-(405) 271-1502
e-Mail: joseph-davey@ouhsc.edu

	 1974	 Davis,	Gerald	L.,	MD
EMER	 (Diane)

1275 26th Avenue north
naples, Fl 34103-4548
Phone: 1-(757) 496-5565
Fax: 1-(757) 496-5566

	 2001	 De	Gruijter,	A.	J.,	MD,	PhD
ASSO	 Medical Centre Alkmaar

Wilhelminalaan 12
Alkmaar,   1815 JD
netherlands
Phone: 3172 5484444
Fax: 3172 5482168
e-Mail: ajdegruijter@mca.nl

	 2001	 De	Kleuver,	Marinus,	MD,	PhD
ACTI	 (greetje)

st Maartenskliniek
hengstdal 3
nijmegen,   6522 JV
netherlands
Phone: 3124 365 9911
Fax: 3124 365 9317
e-Mail: m.dekleuver@
maartenskliniek.nl

	 1975	 Dean,		Jr.,	A.	Edward,	MD
EMER	 (Carolyn)

641 southfield road
shreveport, lA 71106
Phone: 1-(318) 221-2560
Fax: 1-(318) 221-2660
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	 2009	 Debnath,	Ujjwal	K.,	FRCS,	MS/Orth,	
CAND	 FRCS

Queens Medical Centre
the Centre for spinal studies & 
surgery
Derby road
nottingham ng7 2uh
united Kingdom
Phone: 44 7811 165794
e-Mail: ukdeb86@hotmail.com

	 1998	 Deeney,	Vincent	F	X,	MD
ACTI	 (Donna)

Children’s hospital of Pittsburgh
Dept of orthopaedics
Children’s hospital Drive, 
45th and Penn
Faculty Pavillion, 4th Floor
Pittsburgh, PA 15201
Phone: 1-(412) 692-7276
Fax: 1-(412) 692-6088
e-Mail: vincent.deeney@chp.edu

	 1982	 Deinlein,	Donald	A.,	MD
ACTI	 (Phyllis)

uAB Division of orthopaedic 
surgery
Faculty office tower 920
1530 3rd Avenue south
Birmingham, Al 35294
Phone: 1-(205) 975-0472
Fax: 1-(205) 975-4701
e-Mail: don.deinlein@ortho.uab.edu

	 1997	 Dekutoski,	Mark	B.,	MD
ACTI	 (shaun)

Mayo Clinic
200 First street  sW
rochester, Mn 55905
Phone: 1-(507) 284-3658
Fax: 1-(507) 284-5539
e-Mail: dekutoski.mark@mayo.edu

	 1996	 Delahunt,	Stephen	P.,	MD
EMER	 929 n. Astor street, #220

Milwaukee, Wi 53202
e-Mail: sdelahunt@wi.rr.com

\

	 1988	 Dempsey,	Thomas	R.,	MD
ACTI	 (Kate)

Alabama ortho Clinics, P.C.
3610 springhill Memorial Drive
Mobile, Al 36608
Phone: 1-(251) 410-3600
Fax: 1-(251) 342-4970
e-Mail: cyndi_sullivan@alortho.com

	 1985	 Denis,	Francis,	MD
ACTI	 (holly)

twin Cities spine Center
Piper Building
913 e. 26th street, suite 600
Minneapolis, Mn 55404-4515
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: fdenis@tcspine.com

	 1984	 DeRosa,	G.	Paul,	MD
EMER	 (MaryAnn)

American Board of ortho surgery 
(ABos)
400 silver Cedar Court
Chapel hill, nC 27514-1512
Phone: 1-(919) 967-8741
e-Mail: gpderosa@abos.org

	 1973	 Devanny,	John	R.,	MD
EMER	 (nancy)

56 Danbury Circle south
rochester, nY 14618
e-Mail: jrdnhd@frontiernet.net

	 2005	 Deviren,	Vedat,	MD
CAND	 (sibel)

uCsF, ortho surgery Department
500 Parnassus Avenue, Mu-320W
san Francisco, CA 94143
Phone: 1-(415) 514-1527
Fax: 1-(415) 476-1304
e-Mail: devirenv@orthosurg.ucsf.
edu

	 2008	 Devlin,	Vincent	J.,	MD
CAND	 (sylvia)

osso spine Center
3115 sW 89th street
oklahoma City, oK 73159
Phone: 1-(405) 250-2788
Fax: 1-(405) 692-1632
e-Mail: vjdevlin@cox.net

	 1996	 DeWald, Christopher J., MD
ACTI	 (Patricia)

rush university Medical Center
1725 W. harrison street, suite 440
Chicago, il 60612-3824
Phone: 1-(312) 738-2903
Fax: 1-(312) 942-5185
e-Mail: orthoscoli@aol.com
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	 1966	 DeWald,	Ronald	L.,	MD
EMER	 (Mary)

rush Presbyterian- st. luke’s 
Medical Center
1725 W. harrison st, #440
Chicago, il 60612-3828
Phone: 1-(312) 738-2903
Fax: 1-(312) 738-0133
e-Mail: rdewald71@aol.com

	 2005	 Di	Silvestre,	Mario,	MD
CAND	 (simona)

istituto ortopedico rizzoli
Via g.C. Pupilli 1
Bologna 40136
italy
Phone: 39 51 6366 387
Fax: 39 51 6366 110
e-Mail: mario.disilvestre@ior.it

	 1999	 Diab,	Mohammad,	MD
ACTI	 (Mary Jane elliott, PhD)

uCsF Medical Center
Dept of ortho surgery
500 Parnassus Avenue, Mu 320 W.
san Francisco, CA 94143-0728
Phone: 1-(415) 514-1519
Fax: 1-(415) 476-1304
e-Mail: diab@orthosurg.ucsf.edu

	 1971	 Dickson,	Jesse	H.,	MD
EMER	 (Cis)

1009 red sail
horseshoe Bay, tx 78657-5626
e-Mail: bobaby@tstar.net

	 1995	 Dietz,		Jr.,	John	W.,	MD
ACTI	 (heather)

orthoindy, PC
8450 northwest Boulevard
indianapolis, in 46278
Phone: 1-(317) 802-2000
Fax: 1-(317) 802-2405
e-Mail: jdietz@orthoindy.com

	 1993	 Dimar,		II,	John	R.,	MD
ACTI	 (Cheryl)

spine institute
210 e. gray street, #900
louisville, KY 40202-3905
Phone: 1-(502) 584-7525
Fax: 1-(502) 584-6851
e-Mail: jdimar2@aol.com

	 2006	 Dimeglio,	Alain,	MD
HONO	 hospital lapevronie

Department of orthopedics & 
trauma
371 Avenue Doyen gasten
giraud, Montpellier 34295
France
Phone: 33 467 338 247
Fax: 33 467 524 644
e-Mail: a-dimeglio@chu-
montpelleir.fr

	 2006	 Djurasovic,	Mladen,	MD
CAND	 (tonya stockhammer)

spine institute
210 e. gray street, suite 900
louisville, KY 40202
Phone: 1-(502) 584-7525
Fax: 1-(502) 584-6851
e-Mail: swhelan@spinemds.com

	 2004	 Do,	Twee	Thi,	MD
ACTI	 Front range orthopaedics

175 s. union Blvd, #200
Colorado springs, Co 80910
Phone: 1-(719) 473-3332
e-Mail: twee.do@cchmc.org

	 2002	 Dobbs,	Matthew	Barrett,	MD
ACTI	 (Christina A. gurnett)

st. louis Children’s hosptial
Dept of orthopaedic surgery, 4s-60
one Children’s Place
st. louis, Mo 63110
Phone: 1-(314) 454-4814
Fax: 1-(314) 454-4817
e-Mail: dobbsm@wudosis.wustl.edu

	 2003	 Dolan,	Lori,	PhD
ASSO	 university of iowa hospital 

orthopaedics, 01079 JPP
200 hawkins Drive
iowa City, iA 52242
Phone: 1-(319) 356-1075
Fax: 1-(319) 353-7919
e-Mail: lori-dolan@uiowa.edu

	 1980	 Donaldson,	David	H.,	MD
EMER	 (Anne)

Panorama ortho
660 golden ridge road, #250
golden, Co 80401-9522
Phone: 1-(303) 233-1223
Fax: 1-(303) 233-8755
e-Mail: mcdonaldson@comcast.net
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	 1993	 Donaldson,		III,	William	F.,	MD
ACTI	 (Kathleen hartford)

university of Pittsburgh Physicians
ortho surgery, Kaufmann Medical 
Bldg
3471 Fifth Avenue, suite 1010
Pittsburgh, PA 15213
Phone: 1-(412) 605-3269
Fax: 1-(412) 687-3724
e-Mail: donaldsonwf@upmc.edu

	 1993	 Dormans,	John	P.,	MD
ACTI	 (nanette)

the Children’s hospital of 
Philadelphia
Division of orthopaedic surgery
34th and Civic Center Boulevard
2nd Floor Wood Building
Philadelphia, PA 19104-4399
Phone: 1-(215) 590-1527
Fax: 1-(512) 590-1101
e-Mail: dormans@email.chop.edu

	 1983	 Dove,	John,	FRCS
EMER	 (Philippa)

Belmont
Acharacle
Argyll,   Ph36 4Jl
united Kingdom
e-Mail: johndovetheback@
binternet.com

	 1993	 Dowling,	Frank,	BSc,	MCh,	FRCSI
ASSO	 (terry)

Blackrock Clinic
suite 29 orthopaedic surgery
Dublin 9 
ireland
Phone: 353 1 206 4245
Fax: 353 1 278 2645
e-Mail: nialld@iol.ie

	 2007	 Doyle,	John	Scott,	MD
CAND	 (Mary)

Children’s hospital of Alabama
1600 7th Avenue south, suite 316
Birmingham, Al 35223
Phone: 1-(205) 939-5784
Fax: 1-(205) 939-9833
e-Mail: scott.doyle@ortho.uab.edu

	 1977	 Drummond,	Denis	S.,	MD
EMER	 (Joan)

Children’s hospital of Philadelphia
34th st and Civic Center Boulevard
2nd Floor Wood Building
Philadelphia, PA 19104-4399
Phone: 1-(215) 590-1527
Fax: 1-(215) 590-1501
e-Mail: drummond@email.chop.edu

	 1981	 DuBois,	Alfredo,	MD
EMER	 (elizabeth)

Po Box 0816-03221
Panama City
Panama
Phone: 507 227 5444
Fax: 507 2250 6095
e-Mail: prteeylizbeth@hotmail.com

	 1978	 Dubousset,	Jean,	MD
EMER	 (Anne-Marie)

23 Bis rue Des Cordelieres
Paris F-75013
France
Phone: 33 6 0763 5275
e-Mail: jean.dubousset@wanadoo.fr

	 1975	 Duhaime,	Morris	A.,	MD
EMER	 (Denise)

hopital st. Justine
1, bloc 5, service d’ortho
3175 Ch. Cote st Catherine
Montreal, QC h3t 1C5
Canada
Phone: 1-(514) 345-4717
Fax: 1-(514) 345-4783
e-Mail: josee_boucher@ssss.gouv.
qc.ca

	 1979	 Dunn,	Harold	K.,	MD
EMER	 (Kaye)

university orthopaedic Center
590 Wakara Way
salt lake City, ut 84108
Phone: 1-(801) 587-5428
Fax: 1-(801) 587-5482
e-Mail: harold.dunn@hsc.utah.edu

	 2006	 Dunn,	Robert,	FCS	(SA)
ASSO	 (Carol)

university of Cape town
Po Box 30086
tokai 7966
south Africa
Phone: 27 21 762 8794
Fax: 27 866 715 294
e-Mail: info@spinesurgery.co.za

	 2006	 Durrani, Abubakar A., MD
CAND	 (shazi)

Center for Advanced spine 
technologies
330 straight street, suite 310
Cincinnati, oh 45219
Phone: 1-(513) 281-2278
Fax: 1-(513) 221-8219
e-Mail: adurrani@castworld.org
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	 1977	 Dwyer,	Anthony	P.,	MD
EMER	 (Judy)

Denver health Medical Center
777 Bannock street, MC 0188
Denver, Co 80204-4507
Phone: 1-(303) 436-6132
Fax: 1-(303) 436-3123
e-Mail: anthony.dwyer@dhha.org

	 2004	 Dykes,	Daryll	C.,	MD,	PhD
CAND	 (sharon)

twin Cities spine Center
913 e. 26th street, suite 600
Minneapolis, Mn 55404
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: dcdykes@tcspine.com

	 2002	 Early,	Sean	D.,	MD
ACTI	 (lynne)

Pediatric orthopedic & scoliosis 
Center of the Central Coast
1919 state street, suite 301
santa Barbara, CA 93101
Phone: 1-(805) 687-2424
Fax: 1-(805) 687-0885
e-Mail: seanearly@cox.net

	 2008	 Eastlack,	Robert	K.,	MD
CAND	 (Jennifer)

scripps Clinic
Dept of orthopaedic surgery
10666 n. torrey Pines road
la Jolla, CA 92037
Phone: 1-(858) 544-7988
e-Mail: eastlack.robert@
scrippshealth.org

	 1993	 Ebelke,	David	K.,	MD
ACTI	 (Patti)

spine surgery, ltD.
2750 Clay edwards Drive, #600
n. Kansas City, Mo 64116-3258
Phone: 1-(816) 471-6611
Fax: 1-(816) 471-6192
e-Mail: debelke@sbcglobal.net

	 1983	 Eberle,	Charles	F.,	MD
EMER	 (eugenia)

6501 Meoqui Court, nW
Albuquerque, nM 87107
e-Mail: ceberle@siumed.edu

	 2006	 Eberson,	Craig	P.,	MD
CAND	 (Denise)

university orthopedics, inc.
2 Dudley street, suite 200
Providence, ri 02905
Phone: 1-(401)-457-1550
Fax: 1-(401)-831-8951
e-Mail: ceberson@lifespan.org

	 1981	 Ecker,	Malcolm	L.,	MD
EMER	 (elaine)

Children’s hospital of Philadelphia
34th & Civic Center Boulevard
Philadelphia, PA 19104
Phone: 1-(215) 590-1527
Fax: 1-(215) 590-1501
e-Mail: eckerm@email.chop.edu

	 1979	 Edgar,	Michael	A.,	FRCS
EMER	 (hilary)

hornbeams thackhams lane
hartley Wintney
london rg278JB
united Kingdom
e-Mail: michaelaedgar@
googlemail.com

	 1966	 Edmonson,	Allen	S.,	MD
EMER	 (Joanne)

666 Center Drive
Memphis, tn 38112
e-Mail: ased10@aol.com

	 1990	 Edwards,		Sr.,	Charles	C.,	MD
EMER	 (gretchen)

the Maryland spine Center
301 saint Paul Place, Box 225
Baltimore, MD 21202
Phone: 1-(410) 539-3434
e-Mail: ccegse@aol.com

	 2003	 Edwards, II, Charles Cannon, MD
ACTI	 (Ann)

the Maryland spine Center
301 saint Paul Place
Baltimore, MD 21202
Phone: 1-(410) 539-3434
Fax: 1-(410) 539-3550
e-Mail: edwch@verizon.net

	 1967	 Edwards,	Glen	E.,	MD
EMER	 418-1011 glenmore trail sW

Calgary, AB t2V 4r6
Canada
Phone: 1-(403) 258-1788
Fax: 1-(403) 253-2661
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	 1984	 Eismont,	Frank	J.,	MD
ACTI	 (emily)

university of Miami school of 
Medicine
Department of orthpaedics
Po Box 016960 (D-27)
Miami, Fl 33101
Phone: 1-(305) 585-7138
Fax: 1-(305) 324-7658
e-Mail: feismont@med.miami.edu

	 2000	 El	Hawary,	Youssry	M.K.,	MD
ACTI	 (hamda)

Cairo university
98 Al tahreer st
Dokki
Cairo,   12311
egypt
Phone: 20 2 214 4392
Fax: 20 2 524 0066
e-Mail: yhawary@hotmail.com

	 2007	 El	Miligui,	Yasser	Hassan	Samir,	MD,		
CAND	 FRCS

(sherine Mostafa Maher)
Cairo university hospital
139, tahrir st, Dokki
geiza
egypt
Phone: 2 0 12 739 4553
e-Mail: el_miligui@yahoo.com

	 2006	 El-Hawary,	Ron,	MD
CAND	 (Amanda)

iWK health Centre
5850 university Avenue
Po Box 9700
halifax, ns B3K-6r8
Canada
Phone: 1-(902) 470-7245
Fax: 1-(902) 470-7341
e-Mail: ron.el-hawary@iwk.
nshealth.ca

	 2002	 Elliott,	Michael	J.,	MD
ACTI	 (Dawn)

Children’s hospital Central 
California
Department of orthopedics
9300 Valley Children’s Place
Madera, CA 93636-8762
Phone: 1-(559) 353-5941
Fax: 1-(559) 353-5945
e-Mail: melliott@
childrenscentralcal.org

	 1974	 Ellis,	Oren	H.,	MD
EMER	 (Mary Dare)

1631 hospital Drive
santa Fe, nM 87505
Phone: 1-(505) 986-0555
e-Mail: 2mdsmdo@wildblue.net

	 2006	 Elsebaie,	Hazem	B.,	FRCS
CAND	 (May Ahmad Abdellatif)

22 Degla street
Mohandessine
giza 12411
egypt
Phone: 20 10 197 0496
e-Mail: hazembelsebaie@yahoo.
com

	 2002	 Emami,	Arash,	MD
ACTI	 (Parand)

university spine Center
504 Valley road
2nd Floor, suite 203
Wayne, nJ 07470
Phone: 1-(973) 686-0700
Fax: 1-(973) 686-0701
e-Mail: emami_a@yahoo.com

	 1985	 Emans,	John	B.,	MD
ACTI	 (s Jean, MD)

Children’s hospital, harvard 
Medical school
Dept of ortho surgery
300 longwood Avenue
Boston, MA 02115-5724
Phone: 1-(617) 355-7132
Fax: 1-(617) 730-0321
e-Mail: John.emans@childrens.
harvard.edu

	 1992	 Emery,	Sanford	E.,	MD,	MBA
ACTI	 (gwen, MD)

West Virginia university
3400 health sciences Center south
Department of orthopaedics
Po Box 9196
Morgantown, WV 26506
Phone: 1-(304) 293-1170
Fax: 1-(304) 293-4261
e-Mail: semery@hsc.wvu.edu

	 1973	 Engler,	Gordon	L.,	MD
EMER	 (Carmen)

1617 s. el Molino Avenue
Pasadena, CA 91106-4313
Phone: 1-(626) 799-2648
Fax: 1-(626) 799-5432
e-Mail: engler@usc.edu
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	 2006	 Enguidanos,	Stephen	T.,	MD
CAND	 (Jessica)

orthopaedic and spine surgery 
Center
550A twin Cities Boulevard
niceville, Fl 32578
Phone: 1-(850) 729-1444
Fax: 1-(850) 729-0300
e-Mail: enguidanos@eng.
gccoxmail.com

	 1997	 Erickson,	Mark	A.,	MD
ACTI	 (susan)

the Children’s hospital-Denver
13123 east 16th Avenue, B060
Aurora, Co 80045
Phone: 1-(720) 777-6615
Fax: 1-(720) 777-7268
e-Mail: erickson.mark@tchden.org

	 1991	 Errico,	Thomas	J.,	MD
ACTI	 (Catherine)

nYu Medical Center
530 1st Avenue, suite 8-u
new York, nY 10016-6402
Phone: 1-(212) 263-7182
Fax: 1-(212) 263-7180
e-Mail: spinecare@att.net

	 1978	 Erwin,	Wendell	D.,	MD
EMER	 (Jenny)

PMB 315
9337 Katy Fwy
houston, tx 77024-1515
Phone: 1-(713) 461-7866

	 1990	 Esses,	Stephen	I.,	MD
ACTI	 (Caroline)

6560 Fannin street, suite 1016
houston, tx 77030-2709
Phone: 1-(713) 333-4110
Fax: 1-(713) 333-4111
e-Mail: sesses@mysurgeon.com

	 2003	 Eule,	James	M.,	MD
ACTI	 (Christine)

orthopaedic Physicians 
Anchorage
3801 lake otis Parkway, suite #300
Anchorage, AK 99508-5234
Phone: 1-(907) 562-2277
Fax: 1-(907) 622-6273
e-Mail: jamieu@juno.com

	 1995	 Fabris-Monterumici,	Daniele	A.,	MD
ACTI	 (luisa)

Padova gen hospital - spine 
surgery unit
Via giustiniani, 3
Padova,   35100
italy
Phone: 39 49 821 3367
Fax: 39 49 821 3366
e-Mail: daniele.fabris@abc.it

	 1975	 Fabry,	Guy	M.,	MD
EMER	 (nicole neven)

university hospital Ku leuven
orthopaedics Department
Pellenberg B-3212
Belgium
Phone: 32 16 338800
Fax: 32 16 338803

	 1985	 Fackler,	Carl	D.,	MD
EMER	 (Carla)

19 Muscogee Way nW
Atlanta, gA 30305
e-Mail: carl@stonewallcreek.com

	 2007	 Fallatah,	Salah,	MD
CAND	 (samar)

international Medical Center
Po Box 128110
Jeddah
saudi Arabia
Phone: 96625282186
Fax: 96625270000 ext. 7110
e-Mail: salahmf@mac.com

	 1988	 Farcy,	Jean-Pierre	C.,	MD
ACTI	 (Pommy)

nYu hospital for Joint Diseases
303 2nd Avenue, suite 19
new York, nY 10003
Phone: 1-(212) 534-8933
Fax: 1-(646) 878-1675
e-Mail: jpfarcy@orthospine.com

	 1996	 Farley,	Frances	A.,	MD
ACTI	 (Darryl John snabes)

university of Michigan
ortho surgery,  tC2912
1500 east Medical Center Drive
Ann Arbor, Mi 48109-5328
Phone: 1-(734) 936-5694
Fax: 1-(734) 647-3291
e-Mail: fafarley@umich.edu
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	 2007	 Farnsworth,	Christine	L.,	MS
CAND	 (timothy)

rady Children’s hospital, san Diego
3020 Children’s Way, MC 5054
san Diego, CA 92123
Phone: 1-(858) 576-1700x4731
Fax: 1-(858) 966-7494
e-Mail: cfarnsworth@rchsd.org

	 2000	 Feldman,	David	S.,	MD
ACTI	 (Beth)

67 irving Place, 8th Floor
new York, nY 10003
Phone: 1-(212) 533-5310
Fax: 1-(212) 533-5345
e-Mail: David.Feldman@nyumc.org

	 2007	 Ferguson,	John	A	I,	FRACS
CAND	 Ascot hospital

Auckland Bone and Joint surgery
level 1 Private Bag 28912
Auckland
new Zealand
Phone: 64 21 510 413
Fax: 09 307 8906
e-Mail: dr.jaiferguson@mac.com

	

1984	 Fernand,	Robert,	MD
EMER	 (eileen)

st. Joseph’s Wayne hospital
516 hamburg turnpike
Wayne, nJ 07470
Phone: 1-(973) 595-7922
Fax: 1-(973) 595-7052
e-Mail: macawlol@optonline.net

	 1972	 Ferraretto,	Ivan,	MD
EMER	 (Yolland)

10 Andar CD
Av higienopolis, 265
sao Paulo 01238-001
Brazil
Phone: 55 11 3258 6494
Fax: 55 11 3256 6724
e-Mail: ivanfe@terra.com.br

	 2009	 Fessler, Richard G., MD, PhD
CAND	 (Carol)

northwestern university Medical 
hospital
676 n. st Clair, suite 2210
Chicago, il 60611
Phone: 1-(312) 695-6200
Fax: 1-(312) 695-0225
e-Mail: rfessler@nmff.org

	 1993	 Fiore,	Steven	M.,	MD
ACTI	 Advanced orthopedics Center

7858 shrader road
richmond, VA 23294-4300
Phone: 1-(804) 270-1305
Fax: 1-(804) 273-9294
e-Mail: ontheriver@comcast.net

	 2009	 Fishchenko,	Yakiv,	MD,	PhD
CAND	 (Alona)

institute of traumatology and 
orthopaedy
Academy of Medical sciences
27, Vorovskogo st.
Kiev 01601
ukraine
Phone: 38 044 221 0830
e-Mail: fishchenko@gmail.com

	 1979	 Fisk,	John	R.,	MD
EMER	 (Diane)

siu school of Medicine
Department of surgery
Po Box 19665
springfield, il 62794-9665
Phone: 1-(217) 545-6504
e-Mail: jfisk@siumed.edu

	 1989	 Fitch,	Robert	D.,	MD
ACTI	 (Jan M.)

D.u.M.C.
Box 2911
Durham, nC 27710
Phone: 1-(919) 684-3104
Fax: 1-(919) 681-8703
e-Mail: fitch002@mc.duke.edu

	 1973	 Flatley,	Thomas	J.,	MD
EMER	 (neva)

orthopaedics east Clinic
Po Box 26099
9200 W Wisconsin Avenue
Milwaukee, Wi 53226-0099
Phone: 1-(414) 805-7428
Fax: 1-(414) 805-7474

	 2006	 Flippin, Michael, MD
CAND	 (Jessica)

Kaiser Permanente - Dept of ortho
4647 Zion Avenue
san Diego, CA 92120
Phone: 1-(619) 528-5000
e-Mail: mflip1@yahoo.com
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	 1983	 Floman,	Yizhar,	MD
EMER	 (efrat)

israel spine Center At Assuta 
hospital
62 Jabotinsky street
tel Aviv 62748
israel
Phone: 972 3 5201467
Fax: 972 3 520 1414
e-Mail: yizhar1@012.net.il

	 1973	 Florence,	Robert	W.,	MD
EMER	 (helen)

8206 6th Avenue, Apt. 332
tacoma, WA 98406-8442
Phone: 1-(253) 582-4593
e-Mail: rwflore@earthlink.net

	 2008	 Floyd,	Charles	Timothy,	MD
CAND	 (Buff senavsky)

Boise orthopedic Clinic
1075 n. Curtis road, suite 300
Boise, iD 83706
Phone: 1-(208) 841-2646
Fax: 1-(208) 375-2419
e-Mail: ctfloyd@mac.com

	 1999	 Flynn,	John	M.,	MD
ACTI	 (Mary)

Children’s hospital of Philadelphia
richard D Wood Bldg-2nd Fl
34th st and Civic Center Blvd
Philadelphia, PA 19104-4399
Phone: 1-(215) 590-5751
Fax: 1-(215) 590-1501
e-Mail: flynnj@email.chop.edu

	 1989	 Flynn,	John	M.,	MD
ACTI	 (neysa)

torre Auxilio Mutuo
735 Ponce De leon Avenue
office 801
san Juan, Pr 00917
Phone: 1-(787) 759-7058
Fax: 1-(787) 771-1001
e-Mail: jmflynnmd@aol.com

	 1978	 Flynn, Sr., Joseph C., MD
EMER	 1131 s. orange Avenue

orlando, Fl 32806
Phone: 1-(407) 849-1200
Fax: 1-(407) 841-6940
e-Mail: bonedocflynn@yahoo.com

	 1985	 Fountain,	Steven	S.,	MD
EMER	 (Marcia)

Po Box 5940
laquinta, CA 92248-5940
Phone: 1-(760) 771-9152
Fax: 1-760.771-9164
e-Mail: sfountain@earthlink.net

	 1996	 France,	John	C.,	MD
ACTI	 (Beth Ann)

robert C Byrd hsC/ortho Dept
Po Box 9196
one Medical Center Dr., #3700
Morgantown, WV 26506-9196
Phone: 1-(304) 293-3900
Fax: 1-(304) 293-7042
e-Mail: JFrance@hsc.wvu.edu

	 2007	 Fras,	Christian	I.,	MD
CAND	 (Khiet)

1991 sproul road
suite 300-A
Broomall, PA 19008
Phone: 1-(484) 427-8100
Fax: 1-(484) 427-8103
e-Mail: christianfras@yahoo.com

	 1987	 Fredrickson,	Bruce	E.,	MD
EMER	 (Karen)

7772 Broadfield road
Manlius, nY 13104
e-Mail: BeF3174@aol.com

	 1985	 Freeman,		III,	Barney	L.,	MD
ACTI	 (Jackie)

Campbell Clinic
1458 Poplar Avenue, suite 100
Collierville, tn 38017
Phone: 1-(901) 759-5501
Fax: 1-(901) 759-5571
e-Mail: blfreeman1@comcast.net

	 2003	 Fuller, Jonathan E., MD
ACTI	 (Kyoko i.)

nebraska spine Center
13616 California street
omaha, ne 68154
Phone: 1-(402) 496-0404
Fax: 1-(402) 496-7766
e-Mail: jfuller@
nebraskaspinecenter.com
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	 2006	 Fung,	Kwai-Yau,	MD
ASSO	 (sanely)

Department of orthopaedics & 
traumatology Prince of Wales 
hospital
KY Fung ngan shing street
shatin
Peoples republic of China
Phone: 85 2 2632 2742
Fax: 85 2 2637 7889
e-Mail: kyfung@ort.cuhk.edu.hk

	 2008	 Furey,	Christopher	G.,	MD
CAND	 (Meg)

university hospitals of Cleveland
11100 euclid Avenue
Cleveland, oh 44106
Phone: 1-(216) 844-7822
Fax: 1-(216) 844-5970
e-Mail: christopher.furey@uhhs.com

	 2004	 Gabos,	Peter	G.,	MD
CAND	 (lynn)

Alfred i. DuPont hospital for 
Children
1600 rockland road
Wilmington, De 19899
Phone: 1-(302) 651-5740
Fax: 1-(302) 651-5951
e-Mail: pgabos@nemours.org

	 1972	 Gaines,	Donald	L.,	MD
EMER	 (Alice B., rn, Cnor)

1244 e. hickory springs Court
Brentwood, tn 37027-4004
Phone: 1-(615) 371-0190

	 1983	 Gaines,		Jr.,	Robert	W.,	MD
ACTI	 (Patricia)

Columbia ortho group, llP
1 south  Keene street
Columbia, Mo 65201
Phone: 1-(573) 441-3781
Fax: 1-(573) 441-3787
e-Mail: rgaines@cogmds.com

	 1983	 Ganjavian, Mohammad S., MD
ACTI	 (esmatalsadat)

Mehrad general hospital
Miremad st
Po Box 15875-5775
tehran
iran
Phone: 98 21 8875 3130
Fax: 98 21 8874 6194
e-Mail: drganjavian@drganjavian.
com

	 2005	 Ganju,	Aruna,	MD
CAND	 (David Morris, MD)

northwestern Medical Faculty 
Foundation
676 n. st. Clair, suite 2210
Chicago, il 60611
Phone: 1-(312) 695-6277
Fax: 1-(312) 695-0225
e-Mail: aganju@nmff.org

	 2006	 Ganocy,		II,	T.	Kent,	MD
CAND	 (hee shik)

southern California Permanente 
Medical group
4760 sunset Boulevard, 1st Floor
los Angeles, CA 90027
Phone: 1-(310) 488-8333
e-Mail: tkganocy@gmail.com

	 1984	 Gardner,	Alan	David	H,	FRCS
EMER	 (Penny)

1, hyde lane
Dansbury, essex CM3 4Qx
united Kingdom
e-Mail: gardner@adhg.demon.
co.uk

	 1991	 Gardner,	Vance	O.,	MD
ACTI	 (Carol)

orthopaedic education and 
research institute
280 south Main street, suite 200
orange, CA 92868
Phone: 1-(714) 937-2173
Fax: 1-(714) 634-4569
e-Mail: vgardner@orthoeri.org

	 1997	 Garvey, Timothy A., MD
ACTI	 (Jenifer)

twin Cities spine Center
Piper Building
913 e. 26th street, suite 600
Minneapolis, Mn 55404-4515
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: tAgarvey@tcspine.com

	 1998	 Gavin,	Thomas	M.,	CO
ASSO	 (Anna Marie)

BioConcepts inc.
100 tower Drive, suite 101
Burr ridge, il 60527
Phone: 1-(630) 986-0007
Fax: 1-(630) 986-0151
e-Mail: tmgavin@orthotic.com
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	 2000	 Gebhard,	James	S.,	MD
ACTI	 (helen)

rocky Mountain orthopaedics 
Associates
627 25 1/2 road
grand Junction, Co 81505-1001
Phone: 1-(970) 242-3535
Fax: 1-(970) 255-6670
e-Mail: jgebhard@rmodocs.com

	 2003	 Geck,	Matthew	J.,	MD
ACTI	 spine Austin

3001 Bee Caves road, suite 200
Austin, tx 78746
Phone: 1-(512) 472-6787 ext 122
Fax: 1-(512) 472-7350
e-Mail: mattgeck@mac.com

	 1998	 Geiger,	Douglas	Farrell,	MD
ACTI	 (Marilyn)

Michigan Brain and spine institute 
PC
5315 elliott Dr, ste 102
Ypsilanti, Mi 48197
Phone: 1-(734) 434-4110 x 51658
Fax: 1-(734) 434-1966
e-Mail: dfgbones@aol.com

	 1994	 Geissele,	Alfred	E.,	MD
ACTI	 (Marie, rn)

Carolina ortho specialists
2165 Medical Park Drive
hickory, nC 28602
Phone: 1-(828) 324-2800
Fax: 1-(828) 294-9657
e-Mail: alfredgeissele@
carolinaortho.com

	 1998	 Gelb,	Daniel	E.,	MD
ACTI	 (Jillian)

university of Maryland
22 south greene street, room s 11B
Baltimore, MD 21201
Phone: 1-(410) 328-3700
Fax: 1-(410) 328-0534
e-Mail: dgelb@umoa.umm.edu

	 1983	 Geukers,	Charles	W	G	M,	MD
ASSO	 (emma)

Jan Monicxgaarde 9
nuenen,   5671 eA
netherlands
Phone: 31 40 290 6600
Fax: 31 40 290 6601
e-Mail: ch.geukers@planet.nl

	 2007	 Gilbert,	Shawn	R.,	MD
CAND	 (stacey)

university of Alabama At 
Birmingham
1600 7th Avenue south
ACC suite 316
Birmingham, Al 35233
Phone: 1-(205) 939-5784
e-Mail: shawng@uab.edu

	 1999	 Gillingham,	Bruce	L.,	MD
ACTI	 (Jeannette)

naval hospital Jacksonville
Commanding officer
2080 Child street
Jacksonville, Fl 32214
Phone: 1-(904) 542-7314
Fax: 1-(904) 542-7307
e-Mail: bruce.l.gillingham@med.
navy.mil

	 1999	 Ginsburg,	Glen	M.,	MD
ACTI	 (Diane)

university of nebraska Medical 
Center
10506 Burt Circle
omaha, ne 68114
Phone: 1-(402) 492-9767
Fax: 1-(402) 492-9850
e-Mail: ginsy4549@yahoo.com

	 1981	 Ginsburg,	Howard	H.,	MD
ACTI	 st. Joseph’s hospital

222 W. thomas road, suite 307
Phoenix, AZ 85013-4422
Phone: 1-(602) 264-7111
Fax: 1-(602) 264-8152
e-Mail: hgins@cox.net

	 1999	 Girardi,	Federico	P.,	MD
ACTI	 (Maria Florencia)

hospital for special surgery
523 e. 72 street, 3rd Floor
new York, nY 10021
Phone: 1-(212) 606-1946
Fax: 1-(212) 472-1486
e-Mail: girardif@hss.edu

	 1993	 Glassman,	Steven	D.,	MD
ACTI	 (sylvia)

spine institute
210 e. gray street, #900
louisville, KY 40202-3905
Phone: 1-(502) 584-7525
Fax: 1-(502) 584-6851
e-Mail: sdg12345@aol.com
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	 2005	 Glattes,	R.	Chris,	MD
CAND	 (Cheryl)

elite sports Medicine & 
orthopaedic Center
2021 Church street, suite 200
nashville, tn 37203
Phone: 1-(615) 284-2000
Fax: 1-(615) 284-2003
e-Mail: cglattes@eliteorthopaedic.
com

	 1999	 Glazer,	Paul	A.,	MD
ACTI	 (liane Clamen, MD)

Beth israel Deaconess Medical 
Center
330 Brookline Avenue, CC 2nd Floor
Boston, MA 02215
Phone: 1-(617) 667-2225
Fax: 1-(617) 667-2233
e-Mail: paulglazer@comcast.com

	 1974	 Gledhill,	Robert	B.,	MD
EMER	 (susan)

south texas orthopedic and 
Fracture Clinic
8255 Fredericksburg road
san Antonio, tx 78229
Phone: 1-(210) 615-8292
Fax: 1-(210) 495-0131
e-Mail: rgledhill@msn.com

	 2005	 Gokaslan,	Ziya,	MD
CAND	 (Ayse)

Johns hopkins university
600 north Wolfe street Meyer 7-109
Baltimore, MD 21287
Phone: 1-(443) 287-4934
Fax: 1-(410) 502-3399
e-Mail: zgokasl1@jhmi.edu

	 2004	 Goldstein,	Jeffrey	A.,	MD
ACTI	 (Julie)

nYu - hospital for Joint Diseases
44 laight street, suite 3B
new York, nY 10013
Phone: 1-(212) 513-7711
Fax: 1-(212) 513-7723
e-Mail: jeff.goldstein@med.nyu.edu

	 2006	 Gooch,	Hubert	Lee,	MD
CAND	 Carolina spine & neurosurgery

7 Vanderbilt Pacific Drive
Asheville, nC 28803
Phone: 1-(828) 255-7776
e-Mail: hgooch@carolina.rr.com

	 2009	 Good,	Christopher	R.,	MD
CAND	 (Joanne)

Virginia spine institute
1831 Wiehle Avenue
reston, VA 20190
Phone: 1-(703) 709-1114
Fax: 1-(703) 709-1117
e-Mail: cgood@spinemd.com

	 2005	 Goodwin,	Ryan	C.,	MD
CAND	 (Meredith, PhD)

the Cleveland Clinic Foundation
9500 euclid Avenue/ A41
Cleveland, oh 44195
Phone: 1-(216) 444-4024
Fax: 1-(216) 445-3585
e-Mail: goodwir@ccf.org

	 1998	 Gorup,	John	M.,	MD
ACTI	 (hallie)

indiana spine Center
1345 unity Place, suite 310
lafayette, in 47905-7433
Phone: 1-(765) 446-5210
Fax: 1-(765) 446-5211
e-Mail: johngorup@aol.com

	 2000	 Goytan,	Michael	J.,	MD,	FRCSC
ACTI	 (Christine)
	 health sciences Centre

AD4-820 sherbrook street
Winnipeg, MB r3A 1r9
Canada
Phone: 1-(204) 787-4415
Fax: 1-(204) 787-2460
e-Mail: mgoytan@exchange.hsc.
mb.ca

	 2006	 Grauer,	Jonathan	N.,	MD
CAND	 (Jane Merkel)

Yale university
800 howard Avenue
new haven, Ct 06520-8071
Phone: 1-(203) 737-7463
Fax: 1-(203) 785-7132
e-Mail: jonathan.grauer@yale.edu

	 2003	 Gray, David Wayne, MD
ACTI	 (laura)

Cook Children’s hospital
901 seventh Avenue, #110
Fort Worth, tx 76104
Phone: 1-(682) 885-4405
e-Mail: dwgray@mindspring.com



273SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

sr
s 

Fe
llo

w
sh

ip
D

ire
ct

or
y

Fellowship Directory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

	 1986	 Gray,	John	M.,	MD
ACTI	 (nancy)

office of John M. gray, MD
2100 Webster street, suite 305
san Francisco, CA 94115
Phone: 1-(707) 535-0838
Fax: 1-(707) 535-0839
e-Mail: neagray@comcast.net

	 1993	 Grayhack,	John	G.,	MD
ACTI	 (Julie)

Children’s Memorial hospital
2300 Children’s Plaza, #69
Chicago, il 60614
Phone: 1-(773) 327-0992
Fax: 1-(773) 327-1166
e-Mail: jgrayhack@
childrensmemorial.org

	 2000	 Green,	Daniel	W.,	MD,	FACS
ACTI	 (Brenda)

hospital for special surgery
535 e. 70th street
new York, nY 10021
Phone: 1-(212) 606-1631
Fax: 1-(212) 774-2776
e-Mail: greendw@hss.edu

	 1983	 Green,	Neil	E.,	MD
EMER	 (lesley)

Vanderbilt Children’s hospital 
Ped ortho, 4202 Doctor’s office 
tower
2200 Children’s Way
nashville, tn 37232-9565
Phone: 1-(615) 322-7133
Fax: 1-(615) 343-2423
e-Mail: neil.e.green@vanderbilt.edu

	 2009	 Grevitt,	Michael	P.,	MD
CAND	 Queens university Medical Centre

Derby road
nottingham ng7 2uJ
united Kingdom
Phone: 44 115 970 9761
Fax: 44 115 970 9991
e-Mail: michael.grevitt@nuh.nhs.uk

	 1978	 Griffin, Paul P., MD
EMER	 (Margaret)

Memorial Bone & Joint spec
890 W. Faris road, #510
greenville, sC 29605-4286
Phone: 1-(864) 455-6030
Fax: 1-(864) 455-6860

	 2001	 Grivas,	Theodoros	B.,	MD
ACTI	 (elpiniki (elpi))

“tzanio” general hospital, Peraeus, 
greece
D. Bernardou 31st str, Brilissia
Attica 15235
greece
Phone: 30 210 459 2391
e-Mail: grivastb@vodafone.net.gr

	 1993	 Grob,	Dieter,	MD
ACTI	 (Yvonne)

Chefarzt Wirbelsaule/orthopadie
schulthess Klinik
lengghalde 2
Zurich,   Ch-8008
switzerland
Phone: 411 385 7436
Fax: 411 385 7576
e-Mail: dieter.grob@kws.ch

	 1987	 Grogan,	Dennis	P.,	MD
ACTI	 shriner’s hospital for Children

12502  usF Pine Drive
tampa, Fl 33612-9411
Phone: 1-(813) 975-7130
Fax: 1-(813) 975-7129
e-Mail: dgrogan@shrinenet.org

	 1999	 Gross,	Richard	H.,	MD
ACTI	 (Valerie)

Medical university of south Carolina
171 Ashley Avenue, 708-CsB
Charleston, sC 29425-2239
Phone: 1-(843) 792-8765
Fax: 1-(843) 792-3149
e-Mail: grossr@musc.edu

	 1970	 Gross,	Worth	Miller,	MD
EMER	 (Charlotte)

5812 s. Delaware Avenue
tulsa, oK 74105-7330

	 1987	 Grubb, Stephen A., MD
ACTI	 (lisa)

Virginia highlands orthopaedic 
spine Center
2900 lamb Circle, suite 380
Christiansburg, VA 24073
Phone: 1-(540) 633-0523
Fax: 1-(540) 633-0526
e-Mail: gbsteve@live.com
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	 2004	 Guille,	James	T.,	MD
ACTI	 Brandywine institute of 

orthopaedics
600 Creekside Drive, suite 611
Pottstown, PA 19464
Phone: 1-(610) 792-9292
Fax: 1-(610) 792-9293
e-Mail: guille@brandywineortho.
com

	 2009	 Guillory,	Steve	A,	PA-C
ASSO	 (Patricia)

the spine institute at Baton 
rouge orthopaedic Clinic
8080 Bluebonnet Boulevard
Baton rouge, lA 70810
Phone: 1-(225) 924-2424
e-Mail: sguillory3@cox.net

	 1993	 Gupta,	Munish	Chandra,	MD
ACTI	 (Bela Mehra, MD)

university of California - Davis
Dept of ortho surgery
4860 Y street, suite 3800
sacramento, CA 95817
Phone: 1-(916) 734-2937
Fax: 1-(916) 734-7904
e-Mail: munish.gupta@ucdmc.
ucdavis.edu

	 1999	 Gupta,	Purnendu,	MD
ACTI	 (therese)

university of Chicago
5841 s. Maryland Avenue, MC 3079
Chicago, il 60637
Phone: 1-(773) 702-6213
Fax: 1-(773) 702-0076
e-Mail: pgupta@surgery.bsd.
uchicago.edu

	 1993	 Gurr,	Kevin	R.,	MD
ACTI	 (Carol)

141 salisbury Dr., rr#4
Denfield, on n0M 1P0
Canada
Phone: 1-(519) 685-8055
Fax: 1-(519) 685-8059

	 1981	 Gustafson, Robert K., MD
EMER	 (linda)

6610 Klein road, nW
olympia, WA 98502
e-Mail: lindygus@att.net

	 1977	 Haake,	P.	William,	MD
EMER	 (Cathy)

712 Quaker road
scottsville, nY 14546
e-Mail: phaake1@rochester.rr.com

	 2000	 Haber,	Lawrence	L.,	MD
ACTI	 (Kelly)

university of Mississippi Medical 
Center
Dept. of ortho surgery
2500 n. state street
Jackson, Ms 39216
Phone: 1-(601) 984-6525
Fax: 1-(601) 815-1223
e-Mail: lhaber@orthopedics.
umsmed.edu

	 2006	 Habibollah	Zadeh,	Parviz,	MD
CAND	 Pars hospital

Keshavarz Boulevard
tehran 1436844141
iran
Phone: 98 21 8896 5060
e-Mail: parviz_habibollahzadeh@
yahoo.com

	 1995	 Haghighi,	Siavash	S.,	DVM,	PhD
ACTI	 neurodiagnostic Center

shArP healthCare, ortho/neuro
7901 Frost street
san Diego, CA 92123
Phone: 1-(858) 541-3459
Fax: 1-(858) 541-3466
e-Mail: siavash.haghighi@sharp.
com

	 1988	 Haher,	Thomas	R.,	MD
ACTI	 (Mary Jane)

5719 Widewaters Parkway
syracuse, nY 13214
Phone: 1-(315) 251-3232
Fax: 1-(315) 449-0286
e-Mail: tomhaher@aol.com

	 2009	 Hahn,	Gregory	Verl,	MD
CAND	 (lisa)

Children’s orthopaedic and 
scoliosis surgery Assoc.
625 6th Ave. south suite 450
saint Petersburg, Fl 33701
Phone: 1-(727) 568-6900
Fax: 1-(727) 568-6919
e-Mail: ghahn@chortho.com
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	 1966	 Hall,	John	E.,	MD
EMER	 (Frankie)

1501 Beacon street, Apt 1804
Brookline, MA 02446-4606
e-Mail: franceshall15@comcast.net

	 1996	 Halm,	Henry	F.H.,	MD
ACTI	 (Astrid)

Klinikum neustadt
Center for spine surgery and 
scoliosis
Am Kiebitzberg 10
neustadt 23730
germany
Phone: 494561 544901
Fax: 494561 544910
e-Mail: hhalm@schoen-kliniken.de

	 2005	 Halsey,	Matthew	F.,	MD
CAND	 (Carol)

3181 san Jackson Park road
Mail Code oP 31
Portland, or 97239
Phone: 1-(503) 494-6406
Fax: 1-(503) 494-5050
e-Mail: halseyma@ohsu.edu

	 2000	 Hamill,	Christopher	L.,	MD
ACTI	 (Vikki)

university orthopaedics
4949 harlem road
Buffalo, nY 14226
Phone: 1-(716) 204-0487
Fax: 1-(716) 204-0498
e-Mail: chamill@kaleidahealth.org

	 1989	 Hammerberg,	Kim	W.,	MD
ACTI	 (lucy)

rush Presbyterian, st. luke’s 
Medical Center
1725 W. harrison street, #440
Chicago, il 60612-3828
Phone: 1-(312) 738-2903
Fax: 1-(312) 738-0133
e-Mail: kim_hammerberg@rush.edu

	 1993	 Hamzaoglu, Azmi, MD
ACTI	 (nihal, MD)

Florence nightingale hospital
ortopedi ve travmatoloji
Anabilim Dali
topkapi istanbul 34390
turkey
Phone: 90 212 315 3636
Fax: 90 212 234 86 89
e-Mail: ahamzaoglu@superonline.
com

	 1969	 Hannon,	Kenneth	M.,	MD
EMER	 (Fran)

51 Forsythe square
Mobile, Al 36608
Phone: 1-(334) 342-5833

	 2008	 Hanscom,	David	A.,	MD
CAND	 (Babs Yohai)

seattle neuroscience institute of 
swedish Medical Center
550 17th Avenue, #500
seattle, WA 98122
Phone: 1-(206) 320-2800
Fax: 1-(206) 320-2887
e-Mail: dnhanscom@hotmail.com

	 2002	 Hanson,	Darrell	S.,	MD
CAND	 (sonali, MD)

Baylor College of Medicine
6620 Main street, 13th Floor
houston, tx 77030
Phone: 1-(713) 986-5750
Fax: 1-(713) 986-5751
e-Mail: dhansonmd@yahoo.com

	 1996	 Hardacker,	James	W.,	MD
ACTI	 (Doris, MD)

the spine institute
13431 old Meridian st., #200
Carmel, in 46032-1464
Phone: 1-(317) 573-7733
Fax: 1-(317) 573-7739
e-Mail: wideright@indy.rr.com

	 1988	 Hardaker,		Jr.,	William	T.,	MD
EMER	 (Bobbie)

Duke university Medical Center
Box 3956
Durham, nC 27710
Phone: 1-(919) 684-5334
Fax: 1-(919) 681-0634
e-Mail: harda001@mc.duke.edu

	 2005	 Harding,	Ian	J.,	BA	FRCS	(Orth)
CAND	 Frenchay hospital

Department of orthopaedics
Bristol Bs16 1le
united Kingdom
Phone: 0117 340 3744
Fax: 0117 340 6641
e-Mail: ian.harding@nbt.nhs.uk

	 1970	 Hardy,	James	H.,	MD
EMER	 (Barbara)

1400 sundial Court
Fort Myers, Fl 33908
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	 2006	 Harley,	Kathleen	M.,	RN,	BSN
ASSO	 Chicago, il

e-Mail: katharley@aol.com

	 1985	 Harms,	James	J.,	MD
ACTI	 (ellen)

Carle Clinic
602 W. university Avenue
urbana, il 61801
Phone: 1-(217) 383-6555
Fax: 1-(217) 383-4459
e-Mail: jim1529@aol.com

	 1995	 Harms,	Jurgen,	MD
HONO	 Klinikum Karlsbad-langensteinbach

guttmann str 1
Karlsbad 76307
germany
Phone: 49 7202 613892
Fax: 49 7202 616166
e-Mail: juergen.harms@kkl.srh.de

	 1977	 Harrison,	C.	Scott,	MD
EMER	 (sally)

701 Bosler Avenue
lemoyne, PA 17043
Phone: 1-(717) 724-4031
Fax: 1-(717) 730-6747
e-Mail: sharrison@cureinternational.
org

	 2008	 Harrop,	James	S.,	MD
CAND	 (elyse)

thomas Jefferson university
909 Walnut street, second Floor
Philadelphia, PA 19107
Phone: 1-(215) 955-7959
Fax: 1-(215) 503-9170
e-Mail: james.harrop@jefferson.edu

	 2009	 Harshavardhana,	Nanjundappa	S.,	
CAND	 MS

Derby City general hospital
Department of orthopaedics
utoxetter road
Derby De22 3Dt
united Kingdom
Phone: 44 1332 340 131
Fax: 44 1332 254 950
e-Mail: ortharsh@yahoo.co.uk

	 2009	 Hart,	Robert	A.,	MD
CAND	 (susan orloff, MD)

oregon health & science university
ohsu orthopaedics
3181 sW sam Jackson Park road
Mail Code oP31
Portland, or 97239
Phone: 1-(503) 494-6406
Fax: 1-(503) 494-5050
e-Mail: hartro@ohsu.edu

	 2006	 Hasegawa,	Kazuhiro,	MD,	PhD
CAND	 (emi)

niigata spine surgery Center
2-5-22 nishi-machi
niigata 950-0165
Japan
Phone: 81 25 382 3111
Fax: 81 25 382 7311
e-Mail: kazu3795jp@yahoo.co.jp

	 2006	 Hasegawa,	Kyoichi,	MD,	PhD
CAND	 (noriko)

hokkaido orthopaedic Memorial 
hospital
5-22, 13-chome, 7-jo hiragishi
toyohira-ku sapporo 062-0937
Japan
Phone: 81-11-812-7001
Fax: 81-11-823-9567
e-Mail: kyo1hase@bf.mbn.or.jp

	 2006	 Hasley,	Brian	P.,	MD
CAND	 university of nebraska Medical 

Center
Pediatric orthopaedics
10506 Burt Circle
omaha, ne 68114
Phone: 1-(402) 492-9767
Fax: 1-(402) 492-9850
e-Mail: bhasley1972@yahoo.com

	 1975	 Haynes,	Richard	J.,	MD
EMER	 (sherril)

511 West ocotillo road
Phoenix, AZ 85013
e-Mail: rhaynes@acgme.org

	 2004	 Heary, Robert F., MD
ACTI	 (Cara talty)

uMDnJ-nJ Medical school
90 Bergen street, suite 8100
newark, nJ 07103
Phone: 1-(973) 972-2334
Fax: 1-(973) 972-2333
e-Mail: heary@umdnj.edu
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	 1995	 Hedden,	Douglas	M.,	MD
ACTI	 (Christine)

univ of Alberta Dept of surgery-
Walter stirling Anderson Professor 
and Chair
2D2.23 WMC
8440-112 st.
edmonton, AB t6g 2B7
Canada
Phone: 1-780-407-6605
Fax: 1-(780) 407-6606
e-Mail: dhedden@ualberta.edu

	 2002	 Hedequist,	Daniel	J.,	MD
ACTI	 (Celeste)

Children’s hospital
Boston/harvard Medical school
300 longwood Avenue
Boston, MA 02115
Phone: 1-(617) 355-7497
Fax: 1-(617) 730-0459
e-Mail: daniel.hedequist@childrens.
harvard.edu

	 1973	 Heinig,	Charles	F.,	MD
EMER	 9663 Anchorage lane

Po Box 91
Ware neck, VA 23178
heinigjake@aol.com
e-Mail: heinigjake@aol.com

	 1975	 Henke,	Gunther,	MD
EMER	 (irene)

im riedli
Flugbrunnen-Bolligen,   Ch-3065
switzerland
Phone: 41 31 921 5343
Fax: 41 31 921 6692

	 1975	 Hensinger,	Robert	N.,	MD
EMER	 (Barbara)

university of Michigan hospital and 
health Center
2912 taubman Center
1500 e Medical Center Dr, tC2912/ 
5PC 53
Ann Arbor, Mi 48109-5328
Phone: 1-(734) 936-5715
Fax: 1-(734) 936-9710
e-Mail: rnh@med.umich.edu

	 2002	 Hepler, Matthew D., MD
ACTI	 1155 35th lane, suite 100

Vero Beach, Fl 32960
Phone: 1-(772) 569-2330
e-Mail: mdhepler@hotmail.com

	 2008	 Herman,	Martin	J.,	MD
CAND	 (gabrielle Costello)

st. Christopher’s hospital for 
Children
erie Avenue At Front street
Philadelphia, PA 19134
Phone: 1-(215) 427-3422
Fax: 1-(215) 427-8682
e-Mail: martin1.herman@
tenethealth.com

	 1986	 Herndon,	William	A.,	MD
ACTI	 (Juvi)

oklahoma sports science and 
orthopaedics
1616 s. Kelly
edmond, oK 73013
Phone: 1-(405) 330-5053
Fax: 1-(405) 715-8828
e-Mail: wherndon1@cox.net

	 2004	 Herrera-Soto,	Jose	A.,	MD
ACTI	 (Joan gutierrez)

83 W. Columbia street
orlando, Fl 32806
Phone: 1-(321) 841-3059
e-Mail: jose.herrera@orlandohealth.
com

	 1980	 Herring,	John	A	(Tony),	MD
ACTI	 (Kathy)

texas scottish rite hospital
2222 Welborn
Dallas, tx 75219-3924
Phone: 1-(214) 559-7556
Fax: 1-(214) 559-7570
e-Mail: tony.herring@tsrh.org

	 1985	 Herron,	Larry	D.,	MD
ACTI	 (Andrea)

1304 ella street, suite A
san luis obispo, CA 93401
Phone: 1-(805) 541-4700
Fax: 1-(805) 541-1564
e-Mail: slopam@sbcglobal.net

	 1999	 Hess, W. Fred, MD
ACTI	 (heather)

geisinger Medical Center
Janet Weis Children’s hospital
Dept of ortho surgery
Danville, PA 17822-2130
Phone: 1-(570) 271-6541
Fax: 1-(570) 271-5872
e-Mail: Fhess@geisinger.edu
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	 2006	 Hey,	Lloyd	A.,	MD,	MS
CAND	 (lori)

hey Clinic, PA
3404 Wake Forest road, #203
raleigh, nC 27906
Phone: 1-(919) 790-1717
Fax: 1-(919) 573-9438
e-Mail: hey@heyclinic.com

	 1995	 Hiraizumi,	Yutaka,	MD,	PhD
ACTI	 (Yuka Catharine)

showa university school of 
Medicine
Dept. of orthopaedic surgery
1-30-7 Kamikedal, ota-Ku
tokyo 145-0064
Japan
Phone: 81 3 5499 3392
Fax: 81 3 5499 3392
e-Mail: hiraizum@med.showa-u.
ac.jp

	 1994	 Hodges,	Scott	D.,	DO
ACTI	 Center for sports Medicine & 

orthopaedics
2415 McCallie Avenue
Chattanooga, tn 37404
Phone: 1-(423) 624-2696
Fax: 1-(423) 697-2059
e-Mail: dcroft@sportmed.com

	 1999	 Hodgson,	Bruce	F.,	FRACS
ACTI	 (rae Mary)

the Marinoto Clinic
72 newington Avenue, suite 4
Maori hill
Dunedin 9010
new Zealand
Phone: 64 3 464 0784
Fax: 64 3 464 0802
e-Mail: bruce@htowers.co.nz

	 1985	 Hoekstra,	Dale	V.,	MD
ACTI	 (stevie)

Carrie tingley hospital
1127 university Boulevard
ne room 3009
Albuquerque, nM 87102
Phone: 1-(505) 272-5214
Fax: 1-(505) 272-6500
e-Mail: dhoekstra@salud.unm.edu

	 1988	 Hoffman, Gregory A., MD
ACTI	 (susanne)

orthopaedics northeast, PC
5050 n. Clinton street
Fort Wayne, in 46825
Phone: 1-(260) 482-9273
Fax: 1-(260) 483-0717
e-Mail: ndone1@verizon.net

	 1966	 Holmblad,	James	E.,	MD
EMER	 (evelyn)

18 n. Church street
schenectady, nY 12305-1607

	 1985	 Holt,	Richard	T.,	MD
ACTI	 (sue)

spine surgery, PsC
210 e. gray street, #601
louisville, KY 40202
Phone: 1-(502) 585-2300
Fax: 1-(502) 584-2726
e-Mail: holt@spine-surgery.com

	 2007	 Hooley,	Eric	W.,	MD
CAND	 (rebecca)

Canyon View orthopedics
1300 n. 500 e., suite 130
logan, ut 84341
Phone: 1-(435) 716-2800
Fax: 1-(435) 716-2809
e-Mail: hooley.md@gmail.com

	 1971	 Hoppenfeld,	Stanley,	MD
EMER	 (norma)

212 east 69th street
new York, nY 10021-5705
Phone: 1-(914) 725-3110
Fax: 1-(914) 725-8539
e-Mail: hoppenfeld@aol.com

	 1991	 Horton,	William	C.,	MD
ACTI	 (leah)

emory orthopaedics & spine 
Center
59 executive Park south, suite 3000
Atlanta, gA 30329
Phone: 1-(404) 778-7115
Fax: 1-(404) 778-6378
e-Mail: william.horton@emory.org

	 2008	 Hostin, Richard, MD
CAND	 (savannah)

Baylor scoliosis Center
4708 Alliance Boulevard, #810
Plano, tx 75093
Phone: 1-(972) 985-2797
Fax: 1-(972) 985-4797
e-Mail: rahostin@yahoo.com
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	 2006	 Howard,	Andrew,	MD,	MSc,	FRCSC
CAND	 (lianne tile, MD)

the hospital for sick Children
Division of orthopedic surgery
555 univ Ave, rm s107 elm Wing
toronto, on M5g 1x8
Canada
Phone: 1-(416) 813-6430
Fax: 1-(416) 813-6414
e-Mail: andrew.howard@sickkids.
ca

	 1995	 Hresko,	Michael	Timothy,	MD
ACTI	 (ellen gravallese, MD)

Children’s hospital Boston
300 longwood Avenue
Boston, MA 02115
Phone: 1-(617) 355-4849
Fax: 1-(617) 730-0465
e-Mail: timothy.hresko@childrens.
harvard.edu

	 2009	 Hsieh,	Patrick	C.,	MD
CAND	 (sonya, MD)

university of southern California
Dept. of neurosurgery
1200 n. state street, suite 5046
los Angeles, CA 90033
Phone: 1-(323) 226-7421
Fax: 1-(323) 226-7833
e-Mail: phsieh@usc.edu

	 2008	 Hsu,	Brian,	MD
CAND	 (Felicity)

Children’s hospital at Westmead
14 Brisbane Avenue
east lindfield nsW 2070
Australia
Phone: 61 4144 34047
e-Mail: brian.hsu@ozemail.com.au

	 1987	 Hsu,	John	D.,	MD
EMER	 (Francine)

9060 suva street
Downey, CA 90240-0004
Phone: 1-(562) 861-4596
Fax: 1-(562) 861-5487
e-Mail: jdhsu@usc.edu

	 2007	 Hsu,	Victor	W.,	MD
CAND	 (elizabeth)

orthopedic specialty Center
2400 Maryland road, suite 20
Willow grove, PA 19090
Phone: 1-(215) 830-8700
e-Mail: vicwhsu@gmail.com

	 1993	 Hu,	Serena	S.,	MD
ACTI	 (John lenox)

uCsF Medical Center
orthopaedic surgery, Mu 320 W
500 Parnassus Avenue
san Francisco, CA 94143-0728
Phone: 1-(415) 476-1167
Fax: 1-(415) 476-1304
e-Mail: hus@orthosurg.ucsf.edu

	 2003	 Huang,	Robert	Po-Chen,	MD
CAND	 (Karen)

Center for Pediatric orthopaedics 
and scoliosis
1432 south Dobson road, suite 304
Mesa, AZ 85202
Phone: 1-(480) 512-7400
Fax: 1-(480) 512-7500
e-Mail: robert.huang@
bannerhealth.com

	 1998	 Huang,	Tsung-Jen,	MD
ACTI	 (Jin-Yann)

Chang gung university
Department of orthopedic surgery
Chang gung Memorial hospital
6, sec West, Chia Pu rd, Putz City
Chia-Yi 613
taiwan
Phone: 886 5 362 1000 x2004
Fax: 886 5 362 3005
e-Mail: tjhuang@mail.cgu.edu.tw

	 1998	 Huckell,	Cameron	B.,	MD
ACTI	 Pinnacle orthopedic and spine 

specialists
700 Michigan Avenue
Buffalo, nY 14203
Phone: 1-(716) 854-5700
Fax: 1-(716) 854-5800
e-Mail: huckell19@aol.com

	 2004	 Huddleston,		III,	Paul	M.,	MD
CAND	 (Jeanne, MD)

Mayo Clinic
200 First street sW
rochester, Mn 55905
Phone: 1-(507) 284-8309
Fax: 1-(507) 284-5539
e-Mail: huddleston.paul@mayo.
edu

	 1982	 Huizenga,	Bernard	A.,	MD
EMER	 (Judith)

W763 rome oak hill road
Palmyra, Wi 53156
e-Mail: bahuizen@execpc.com



280 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

srs Fellow
ship

D
irectory

Fellowship Directory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

	 1995	 Huler,	Robert	J.,	MD
ACTI	 (Kylene, MD)

orthoindy
8450 northWest Boulevard
indianapolis, in 46278
Phone: 1-(317) 802-2490
Fax: 1-(317) 802-2898
e-Mail: rhmd@att.net

	 2005	 Hunt,	Gabriel	E.,	MD
CAND	 Cedars-sinai Medical Center

8631 West third street, #800e
los Angeles, CA 90048
Phone: 1-310-423-7900
Fax: 1-310-423-0810
e-Mail: huntg@cshs.org

	 2004	 Hunt,	Leonel	A.,	MD
CAND	 institute for spinal Disorders

Cedars-sinai Medical Center
444 s. san Vicente Blvd., #800
los Angeles, CA 90048
Phone: 1-(310) 423-9834
Fax: 1-(310) 423-8928
e-Mail: huntl@cshs.org

	 1972	 Hurley,	John	H.,	MD
EMER	 3231 W. Boone Ave., suite 20

spokane, WA 99201
e-Mail: jdhhurley@comcast.net

	 2008	 Hwang,	Ki	Soo,	MD
CAND	 university spine Center

504 Valley road
2nd Floor, suite 203
Wayne, nJ 07470
Phone: 1-(973) 686-0700
Fax: 1-(973) 686-0701
e-Mail: spinemed@gmail.com

	 1997	 Hynes,	Richard	A.,	MD
ACTI	 (Diane)

the B.A.C.K Center
2222 s. harbor City Boulevard
Melbourne, Fl 32901
Phone: 1-(321) 723-7716 x 141
Fax: 1-(321) 308-3359
e-Mail: rhynesmd@aol.com

	 1989	 Ibrahim,	Kamal	N.,	MD,	FRCS(C),	MA
ACTI	 (lucy, MD)

M and M orthopedics
1 south 224 summit Ave., #203
oakbrook terrace, il 60181
Phone: 1-(630) 620-4141 x6703
Fax: 1-(630) 620-4174
e-Mail: kichicago@aol.com

	 1996	 Illes,	Tamas,	MD,	PhD,	DSc
ACTI	 (Catherine Feidt, MD)

university of Pecs Clinical Center
Department of orthopedic PeCs
ifjusag ut 13
Pecs h-7624
hungary
Phone: 367 253 6206
Fax: 367 253 6211
e-Mail: tamas.illes@aok.pte.hu

	 2006	 Inoue,	Masatoshi,	MD
CAND	 (hisae)

Chiba saisei-kai narashino hospital
1-1-1 izumi
narashino, Chiba 275-8580
Japan
Phone: 81 47 473 1281
Fax: 81 47 478 6601
e-Mail: inoue3939@s5.dion.ne.jp

	 1986	 Isaza,	Jorge	E.,	MD
ACTI	 (Ana Maria)

8080 Bluebonnet Boulevard
suite 3200
Baton rouge, lA 70810
Phone: 1-(225) 924-2424
Fax: 1-(225) 408-7869
e-Mail: jorgeisaza@cox.net

	 2000	 Iwinski,		Jr.,	Henry	J.,	MD
ACTI	 (lesley)

shriners hospital for Children
1900 richmond road
lexington, KY 40502-1298
Phone: 1-(859) 266-2101
Fax: 1-(859) 268-5636
e-Mail: hiwinski@shrinenet.org

	 2005	 Izquierdo,	Enrique,	MD
CAND	 (Concha Alonso)

hospital De las Paz - Madrid
Paseo Doce estrellas 5-7
Madrid 28042
spain
Phone: 34 9172 28379
Fax: 34 9172 28672
e-Mail: inplant.johnson@
amexbarcelo.com

	 1986	 Jackman, Kenneth V., MD
EMER	 (Carol)

strong Memorial hospital
601 elmwood Ave., Box 665
rochester, nY 14642-0001
Phone: 1-(585) 275-4903
Fax: 1-(716) 756-4727
e-Mail: van@loonlanding.net
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	 1983	 Jackson,	Robert	K.,	FRCS
EMER	 (Maggie)

Well Cottage May lane Pilley
lymington hants s041 5Qr
united Kingdom
Phone: 01590 678570
e-Mail: jackson.rk@virgin.net

	 1989	 Jackson,	Roger	P.,	MD
ACTI	 (sandy)

spine & scoliosis surgery, inc.
Medical Plaza north, suite 600
2750 Clay edwards Drive
north Kansas City, Mo 64116
Phone: 1-(816) 471-6611
Fax: 1-(816) 471-6192
e-Mail: rroger.jackson@
rogerpjackson.com

	 1997	 Jacobs,	George	B.,	MD
EMER	 (rosanne)

hackensack university Mediplex 
Plaza, Po Box 799
hampton Bays, nY 11846
Phone: 1-(201) 289-1719
Fax: 1-(631) 287-3702
e-Mail: gbj@ix.netcom.com

	 1996	 Jacobsen,	Finn	Stig,	MD
EMER	 (Marie)

Marshfield Clinic
1000 n. oak Avenue
Marshfield, Wi 54449
Phone: 1-(715) 387-5202
Fax: 1-(715) 387-5754
e-Mail: jacobsen.f.stig@
marshfieldclinic.org

	 1998	 James,	Stephen	B.,	DO
ACTI	 (Janice, rn)

1100 northside Forsyth Drive
suite 340
Cumming, gA 30041
Phone: 1-(770) 886-8111
Fax: 1-678-341-6788
e-Mail: jamessb@resurgens.com

	 1999	 Jamrich,	Eric	R.,	MD
ACTI	 (Andrea Barrett-Jamrich)

rocky Mountain spine Clinic
10103 ridge gate Parkway, #306
lone tree, Co 80124
Phone: 1-(303) 225-8120
Fax: 1-(303) 225-8130
e-Mail: ericjamrich@comcast.net

	 2009	 Jarosz,	Todd	S.,	MD
CAND	 (Patricia M.)

Piedmont healthcare spine 
Associates
523 Brookdale Drive
statesville, nC 28677
Phone: 1-(704) 873-9617
Fax: 1-(704) 873-9836
e-Mail: todd.jarosz@
piedmonthealthcare.com

	 1993	 Jarvis,	James	G.,	MD
ACTI	 Cheo

401 smyth road
ottawa, on K1h 8l1
Canada
Phone: 1-(613) 737-7600 x2586
Fax: 1-(613) 738-4840
e-Mail: jarvis@cheo.on.ca

	 1993	 Javidan,	Nosrat,	MD
ACTI	 (Manijeh ezatvar)

1000 newberry road, suite 120
newbury Park, CA 91320
Phone: 1-(805) 375-0202
Fax: 1-(805) 375-2221
e-Mail: njavidan@hotmail.com

	 1983	 Jayakumar,	Shanmuga,	MD
EMER	 (Mirla)

Alfred i Du Pont institute
1600 rockland road
Po Box 269
Wilmington, De 19899
Phone: 1-(302) 651-5911
Fax: 1-(302) 651-5951
e-Mail: sjayakumar@nemours.org

	 2009	 Jea,	Andrew	H.,	MD
CAND	 texas Children’s hospital

6621 Fannin street
houston, tx 77030
Phone: 1-(832) 822-3950
Fax: 1-(713) 796-9636
e-Mail: ajea@bcm.edu

	 2008	 Jeong, Gerard K., MD
CAND	 (stefanie schluender)

tucson orthopaedic institute
2424 n. Wyatt Drive, suite 100
tucson, AZ 85712
Phone: 1-(520) 784-6303
Fax: 1-(520) 784-6338
e-Mail: gkjeong@yahoo.com



282 SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

srs Fellow
ship

D
irectory

Fellowship Directory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

	 2001	 Jeong,	Soon-Taek,	MD
ACTI	 (hea-Ju lee)

gyeong-sang national university
ortho surgery Dept, College of 
Medicine
gyeong-sang namdo
Jinju 660-702
Korea
Phone: 82 55 750 8101
Fax: 82 55 754 0477
e-Mail: ssurgeon@nongae.gsnu.
ac.kr

	 2003	 Jofe,	Michael,	MD
ACTI	 (stephaine)

Joe DiMaggio Childrens hospital
Division of Pediatric orthopaedics
1150 n. 35th Avenue, suite 345
hollywood, Fl 33021
Phone: 1-(954) 265-6300
Fax: 1-(954) 961-3600
e-Mail: mjofe@mhs.net

	 2003	 Johari,	Ashok	N.,	MD
ACTI	 (usha)

Children’s orthopaedic Centre
Bobby Apartments
lady Jamshedji road, Mahim
Mumbai 400 016
india
Phone: 091 22 2437 4040
Fax: 091 22 2436 5050
e-Mail: drashokjohari@hotmail.com

	 2004	 Johnson,	J.	Patrick,	MD
CAND	 (nancy)

Cedars sinai institute for spinal 
Disorders
444 south san Vincente Blvd., #800
los Angeles, CA 90048
Phone: 1-(310) 423-9710
Fax: 1-(310) 423-9767
e-Mail: johnsonjp@cshs.org

	 1985	 Johnson,	John	R.,	MD
ACTI	 spine institute

210 e. gray street, #900
louisville, KY 40202-3905
Phone: 1-(502) 584-7525
Fax: 1-(502) 584-6851
e-Mail: jashley@spinemds.com

	 1987	 Johnston, II, Charles E., MD
ACTI	 (ellen)

texas scottish rite hospital
2222 Welborn street
Dallas, tx 75219-3993
Phone: 1-(214) 559-7558
Fax: 1-(214) 559-7570
e-Mail: charles.johnston@tsrh.org

	 1973	 Jones,	Donald	A.,	MD
EMER	 (Jacqueline D.)

2039 lelepau Pl
honolulu, hi 96821-2613
e-Mail: mybones4@yahoo.com

	 1983	 Jones,	Eric	T.,	MD
ACTI	 (Debbie)

Children’s hospital of Michigan
3901 Beaubien Boulevard
Detroit, Mi 48201-2119
Phone: 1-(313) 745-5581
Fax: 1-(313) 745-5742
e-Mail: ejones2@dmc.org

	 2009	 Joseph,		Jr.,	Samuel	Abraham,	MD
CAND	 Moreno spine & scoliosis

tampa Medical tower
2727 Martin luther King Jr. Blvd, 
#250
tampa, Fl 33607
Phone: 1-(813) 870-1206
Fax: 1-(813) 877-5913
e-Mail: sjspine@gmail.com

	 2005	 Joshi,	Ajeya	P.,	MD
CAND	 (Anjali g.)

the san Antonio orthopaedic 
group
1200 Brooklyn Ave., # 320
san Antonio, tx 78212
Phone: 1-(210) 396-5260
Fax: 1-(210) 396-5266
e-Mail: ajoshi@tsaog.com

	 2005	 Kager,	Amy	N.,	RN
ASSO	 Children’s hospital

3020 Children’s Way
Mail Code 5063
san Diego, CA 92123
Phone: 1-(858) 576-1700 x4289
Fax: 1-(858) 966-7809
e-Mail: akager@rchsd.org

	 1995	 Kahmann,	Richard	D.,	MD
ACTI	 (Andria)

2324 Bath street
santa Barbara, CA 93105
Phone: 1-(805) 682-7801
Fax: 1-(805) 687-5342
e-Mail: ortho@cox.net



283SRS 44th AnnuAl Meeting & Course • sAn Antonio, texAs September 23-26, 2009 

sr
s 

Fe
llo

w
sh

ip
D

ire
ct

or
y

Fellowship Directory

ACTI - Active     ASSO - Associate     CAND - Candidate     EMER - emeritus     HONO - honorary

	 1982	 Kahn,		III,	Alfred,	MD,	FACS
ACTI	 (susan)

Cincinnati spine institute
9250 Blue Ash road
Cincinnati, oh 45242-6822
Phone: 1-(513) 792-7445
Fax: 1-(513) 792-7451
e-Mail: akahn3@choice.net

	 1991	 Kalen,	Vicki,	MD
EMER	 Concentra Medical Center

3402 e. Broadway
tucson, AZ 85716
Phone: 1-(520) 881-0050
e-Mail: VKalen@emedicine.arizona.
edu

	 2007	 Kambach,	Brandon	J.,	MD
CAND	 (sarah)

Jacksonville orthopaedic institute
1325 san Marco Blvd., suite 200
Jacksonville, Fl 32207
Phone: 1-(904) 346-3465
e-Mail: spinemd4@yahoo.com

	 1966	 Kane,	William	J.,	MD,	PhD
EMER	 (elizabeth)

Minneapolis orthopaedics
825 s. 8th street, #550
Minneapolis, Mn 55404
Phone: 1-(612) 333-5000
Fax: 1-(612) 333-6922
e-Mail: wjkmd@yahoo.com

	 1983	 Kaneda,	Kiyoshi,	MD
EMER	 (Michiyo)

hokushin orthopaedic hospital
3-3-1-18 Kikusuimotomachi
shiroishi-ku, sapporo 003-0823
Japan
Phone: 81 11 871 3660
Fax: 81 11 871 4237

	 1999	 Kanel,	Jeffrey	S.,	MD
ACTI	 (renee)

Pediatric orthopedics of silicon 
Valley
2512 samaritan Court, suite K
san Jose, CA 95124-4002
Phone: 1-(408) 358-5156
Fax: 1-(408) 358-2362
e-Mail: jskanel@garlic.com

	 2009	 Kanemura,	Tokumi,	MD,	PhD
CAND	 (Yumi)

spine Center, Konan  Kosei hospital
137 oomatsubara takayachou
Konan 483-8704
Japan
Phone: 81 587 51 3333
Fax: 81 587 51 3300
e-Mail: spinesho@vmail.plala.or.jp

	 1995	 Karaikovic,	Eldin	E.,	MD,	PhD
ACTI	 evanston northwestern healthcare

Dept of ortho surgery
1000 Central street, suite 880
evanston, il 60201
Phone: 1-(847) 570-2820
Fax: 1-(847) 733-5060
e-Mail: ekaraikovic@northshore.org

	 1993	 Karlin,	Lawrence	I.,	MD
ACTI	 (Judith)

the Children’s hospital Boston
Department of orthopaedics
300 longwood Avenue
Boston, MA 02115
Phone: 1-(617) 355-7132
Fax: 1-(617) 730-0321
e-Mail: lawrence.karlin@childrens.
harvard.edu

	 1998	 Karol,	Lori	Ann,	MD
ACTI	 (robert)

texas scottish rite hospital for 
Children
2222 Welborn street
Dallas, tx 75219
Phone: 1-(214) 559-7555
Fax: 1-(214) 559-7570
e-Mail: lori.karol@tsrh.org

	 2002	 Kasten,	Michael	D.,	MD
ACTI	 healthcare Midwest spine Center

601 John street, suite M-206B
Kalamazoo, Mi 49007-5359
Phone: 1-(269) 488-8355
Fax: 1-(269) 488-8356
e-Mail: mikekasten@jasnetworks.net

	 1998	 Katz,	Donald	E.,	BS,	CO
ASSO	 (Katie)

texas scottish rite hospital for 
Children
2222 Welborn street
Dallas, tx 75219-3993
Phone: 1-(214) 559-7605
Fax: 1-(214) 559-7612
e-Mail: Don.Katz@tsrh.org
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	 1999	 Kawakami,	Noriaki,	MD
ACTI	 (Akiko)

Meijo hospital
Dept of orthopedics & spine 
surgery
1-3-1 sannomaru, naka-ku
nagoya 460-0001
Japan
Phone: 81 52 201 5311
Fax: 81 52 201 5318
e-Mail: nupriver@sea.plala.or.jp

	 2005	 Kebaish,	Khaled,	MD
CAND	 Johns hopkins university

601 north Caroline street
suite 5243
Baltimore, MD 21287-0882
Phone: 1-(410) 955-3376
Fax: 1-(410) 614-1451
e-Mail: kkebais@jhmi.edu

	 1992	 Keenen,	Timothy	L.,	MD
ACTI	 (tana)

Pacific spine specialists, PC
19260 sW 65th Avenue, #270
tualatin, or 97062
Phone: 1-(503) 885-9391
Fax: 1-(503) 783-0909
e-Mail: tk@orspine.com

	 1970	 Keim,	Hugo	A.,	MD
EMER	 (Alicia)

16101 Carencia lane
odessa, Fl 33556-3278
Phone: 1-(813) 920-2737
Fax: 1-813-920-7661
e-Mail: hugokeim@earthlink.net

	 1996	 Keller,	Paul	M.,	MD
ACTI	 (Debra)

1341 Medical Park Drive, #201
Melbourne, Fl 32901-3217
Phone: 1-(321) 768-9914
Fax: 1-(321) 722-0070
e-Mail: spinedoc@cfl.rr.com

	 1973	 Keller, Robert B., MD
EMER	 (Marie)

Maine spine and rehabilitation
49 spring street
scarborough, Me 04074
Phone: 1-(207) 885-4467
Fax: 1-(207) 338-6764
e-Mail: keller@bluestreakme.com

	 2009	 Kelly,	Derek	M.,	MD
CAND	 (hallie)

Campbell Clinic
1400 s. germantown road
germantown, tn 38138
Phone: 1-(901) 759-5552
Fax: 1-(901) 759-5516
e-Mail: dkelly@campbellclinic.com

	 1975	 Kettleson,	David	N.,	MD
EMER	 (Karen)

15993 County road 36
Crosslake, Mn 56442-3085
e-Mail: dkettleson@crosslake.net

	 1995	 Kharrat,	Khalil	Emile,	MD
ACTI	 (Marie-Jose)

hotel Dieu De France hospital
Achrafieh
Beirut
lebanon
Phone: 961 1 615 300 #9311
Fax: 961 1 615 300 #9311
e-Mail: kharratk@gmail.com

	 2006	 Khoury,	Joseph	G.,	MD
CAND	 (Carrie)

the Children’s hospital of Alabama
ACC 316
1600 7th Avenue south
Birmingham, Al 35233-1711
Phone: 1-(205) 939-5784
Fax: 1-(205) 939-6049
e-Mail: joseph.khoury@ortho.uab.
edu

	 2009	 Kieffer,	Jerry,	MD
CAND	 (Franciska)

Clinique Pediatrique Chl
4. rue e Barble
luxembourg l-1210
luxembourg
Phone: 00 352 44118089
Fax: 00 352 441323
e-Mail: kieffer-j.jerry@chl.lu

	 1993	 Killian, John T., MD
ACTI	 orthopedics for Kids

2660 10th Avenue south, PoB 1
suite 107
Birmingham, Al 35205
Phone: 1-(205) 933-8588
Fax: 1-(205) 933-8573
e-Mail: drjkillian@orthopedicsforkids.
com
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	 2007	 Kim,	Choll	W.,	MD,	PhD
CAND	 (Jacquie)

spine institute of san Diego 
Center for Minimally invasive spine 
surgery
6719 Alvarado rd #308
san Diego, CA 92120
Phone: 1-(619) 265-7912
Fax: 1-(619) 265-7922
e-Mail: chollkim@smiss.org

	 1998	 Kim,	Eung-Ha,	MD
ACTI	 (sun-ok Yoon)

soonchunhyang university 
Bucheon hospital
Department of orthopedics
1174 Chung-Dong Wonmi-Ku 
Bucheon-si
seoul 420-853
Korea
Phone: 82 032 621 5259
Fax: 82 032 324 9577
e-Mail: eungha@schbc.ac.kr

	 2006	 Kim,	Hak-Sun,	MD
CAND	 (hea-Kyoung Kim-lee)

Young-Dong severance hospital
Department of orthopaedic 
surgery
unjuro-612, Po Box-1217
Kangnam-ku, Kang-nam, seoul 
135-720
Korea
Phone: 822 2019 3411
Fax: 822 573 5393
e-Mail: haksunkim@yuhs.ac

	 1998	 Kim,	Jin-Hyok,	MD
ASSO	 (hae-Kyung)

inje university sanggye Paik 
hospital
761 -1 sanggye 7-Dong
nowon-gu
seoul 139-707
Korea
Phone: (822) 950-1290
Fax: 822 3392 1101
e-Mail: kjh1026@paik.ac.kr

	 1998	 Kim,	Ki-Tack,	PhD
ASSO	 (Myung-Young)

Kyung-hee spine Center
Kyung hee university
#149 sangil-dong gangdong-gu
seoul 134-727
Korea
Phone: 822 440 7485
Fax: 822 440 6148
e-Mail: ktkim@khmc.or.kr

	 2004	 Kim,	Yongjung	J.,	MD
ACTI	 (sarah)

Columbia university Medical 
Center
Dept of ortho surgery
622 West 168th street, Ph-11
new York, nY 10032
Phone: 1-(212) 305-5391
Fax: 1-(212) 305-4040
e-Mail: yk2299@columbia.edu

	 2009	 Kim,	Youngbae	B.,	MD,	PhD
CAND	 (soo Young shin)

seoul Veterans hospital
6-2, Dunchon-Dong, 
gangdong-gu
seoul 134-791
Korea
Phone: 82 2 2225 1351
Fax: 82 2 2225 1910
e-Mail: drortho@korea.com

	 2007	 Kinchen,	Melanie	B.,	MD
CAND	 (ernest)

Presbyterian intercommunity 
hospital
12401 Washington Boulevard
Whittier, CA 90602
Phone: 1-(562) 698-0811 x7811
Fax: 1-(562) 698-7624
e-Mail: mkinchen@pih.net

	 1986	 King,	Andrew	G.,	MD
ACTI	 (Carey)

Childrens hospital-ortho
200 henry Clay Avenue
new orleans, lA 70118
Phone: 1-(504) 896-9569
Fax: 1-(504) 896-9849
e-Mail: aking@lsuhsc.edu

	 2003	 King,	Erik	C.B.,	MD
ACTI	 Children’s Memorial hospital

Div of Pediatric ortho surgery
2300 Children’s Plaza, #69
Chicago, il 60614
Phone: 1-(773) 327-0992
Fax: 1-(773) 327-1166
e-Mail: eking@childrensmemorial.
org

	 1986	 King,	Howard	A.,	MD
ACTI	 (Becky)

intermountain orthopaedics
600 n. robbins road, suite 401
Boise, iD 83702
Phone: 1-(208) 383-0201
Fax: 1-(208) 383-1130
e-Mail: hking@intermountainortho.
com
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	 1975	 King,	John	D.,	MD
EMER	 (Karen, MD)

18411 Clark street, #302
tarzana, CA 91356-3506
Phone: 1-(818) 708-3333
Fax: 1-(818) 708-9643
e-Mail: naticus@aol.com

	 2009	 Kishan,	Shyam,	MD,	MB,	MS,	DNB
CAND	 (sharmila roy Chowdhury)

loma linda university Medical 
Center
orthopaedic surgery
11406 loma linda Dr., #213
loma linda, CA 92354
Phone: 1-(909) 558-6444
Fax: 1-(909) 558-6118
e-Mail: sKishan@llu.edu

	 1995	 Kitahara,	Hiroshi,	MD
ASSO	 (Mie)

narashino Daiichi hospital
5-5-25, tsudnuma
narashino 275-8555
Japan
Phone: 81 47 454 1511
Fax: 81 47 451 8841
e-Mail: khiroshi@green.ocn.jp

	 1975	 Klassen,	Rudolph	A.,	MD
EMER	 (Frieda)

Mayo Clinic
200 First street, sW
rochester, Mn 55905-0001
Phone: 1-(507) 284-0388
Fax: 1-(507) 266-2533

	 1984	 Kling,		Jr.,	Thomas	F.,	MD
EMER	 (sandy)

11941 sand Dollar Circle
indianapolis, in 46256
Phone: 1-(317) 274-8326
Fax: 1-(317) 274-3702
e-Mail: tkling@iupui.edu

	 1997	 Knapp,		Jr.,	Dennis	Raymond,	MD
ACTI	 (Deborah)

orlando health
83 West Columbia street
orlando, Fl 32806
Phone: 1-(321) 841-3059
Fax: 1-(321) 841-3075
e-Mail: raymond.knapp@
orlandohealth.com

	 1991	 Knight,	Reginald	Quentin,	MD
ACTI	 (shelley)

orthopedics int’l scoliosis & spinal 
surgery
12333 ne 130th lane, suite 400
Kirkland, WA 98034
Phone: 1-(425) 216-4220
Fax: 1-(425) 216-4221
e-Mail: rqkspine1@aol.com

	 2003	 Kolavo,	Jerome	L.,	MD
ACTI	 oAD orthopaedics

27650 Ferry road
Warrenville, il 60555
Phone: 1-630-225-2663
Fax: 1-630-225-2493
e-Mail: jerome.kolavo@oadortho.
com

	 1992	 Koop,	Steven	E.,	MD
ACTI	 (Debra)

gillette Children’s specialty 
healthcare
200 e. university Avenue
saint Paul, Mn 55101
Phone: 1-(651) 229-3990
Fax: 1-(651) 229-3844
e-Mail: koopx001@umn.edu

	 2007	 Koptan,	Wael,	MD
CAND	 (rania Fahmy)

60, gezzirat elArab street
third Floor, App 5
geiza 12411
egypt
Phone: 002 02 3027 417
e-Mail: waelkoptan@yahoo.com

	 1998	 Korovesis,	Panagiotis,	MD,	PhD
ACTI	 (Dimitra)

general hospital Agios Andreas
orthopaedic Department
1 tsertidou street
Patras 26224
greece
Phone: 30 26 1031 5824
Fax: 30 26 1036 1596
e-Mail: korovess@otenet.gr

	 2008	 Koski,	Tyler,	MD
CAND	 (Aimee)

northwestern Memorial hospital
676 n. saint Clair, suite 2210
Chicago, il 60611
Phone: 1-(312) 695-4053
Fax: 1-(312) 695-0225
e-Mail: tkoski@nmff.org
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	 1998	 Kostial,	Patricia	N.,	BSN,	RN
ASSO	 (Michael)

san Diego Center for spinal 
Disorders
4130 la Jolla Village Drive, suite 300
la Jolla, CA 92037-1481
Phone: 1-(858) 678-0610
Fax: 1-(858) 678-0007
e-Mail: pkostial@sandiego-spine.
com

	 1973	 Kostuik,	John	P.,	MD
ACTI	 (elizabeth)

751 Miller Drive se, suite F1
leesburg, VA 20175
Phone: 1-(571) 594-7419
Fax: 1-(703) 777-4338
e-Mail: jkostuik@K2m.com

	 2008	 Kozinski,	Angela,	CO
ASSO	 Bio Concepts inc.

100 tower Drive, suite 101
Burr ridge, il 60527
Phone: 1-(630) 986-0007
Fax: 1-(630) 986-0151
e-Mail: hrly_d_angel@yahoo.com

	 1993	 Krajbich,	J.	Ivan,	MD
ACTI	 (Diane holmes)

shriners hospital for Children
3101 sW sam Jackson Park road
Portland, or 97239
Phone: 1-(503) 221-3424
Fax: 1-(503) 221-3490
e-Mail: ikrajbich@shrinenet.org

	 1988	 Kraus,	David	R.,	MD
ACTI	 (susan)

200 Delafield road, suite 1040
Pittsburgh, PA 15215-3205
Phone: 1-(412) 782-3990
Fax: 1-(412) 782-3993

	 1994	 Krengel, III, Walter F., MD
ACTI	 (liz)

seattle Children’s hospital
M/s W7706 Department of 
orthopedics, Po Box 5371
seattle, WA 98105-0371
Phone: 1-(206) 987-5678
Fax: 1-(206) 987-3852
e-Mail: wally.krengel@
seattlechildrens.org

	 1995	 Krismer,	Martin,	MD
ACTI	 (ingrid)

university of innsbruck
Dept of orthopaedics
Anichstrasse 35
innsbruck A-6020
Austria
Phone: 43 676 846 07275
Fax: 43 512 504 22701
e-Mail: martin.krismer@uki.at

	 1994	 Kuflik,	Paul	L.,	MD
ACTI	 (shelli)

10 union square east, suite 5P
new York, nY 10003
Phone: 1-(212) 844-8689
Fax: 1-(212) 844-8697
e-Mail: pkuflik@verizon.net

	 2001	 Kuklo,	Timothy	R.,	MD,	JD
ACTI	 (linda)

Washington university
Dept of orthopaedic surgery
660 s. euclid Ave, Campus Box 8233
saint louis, Mo 63110
Phone: 1-(314) 362-2587
Fax: 1-(314) 747-2599
e-Mail: kuklot@wustl.edu

	 1997	 Kula,		Jr.,	Thomas	A.,	MD
ACTI	 (Allyn)

555 Knowles Drive, suite 201
los gatos, CA 95030
Phone: 1-(408) 378-7240
Fax: 1-(408) 378-3849
e-Mail: tkula@spinal-surgeons.com

	 1992	 Kumano,	Kiyoshi,	MD
EMER	 (noriko)

JPstss
Kosugi-cho 1-526-8-105
nakahara-ku
Kawasaki 211-0021
Japan
Phone: 81 44 722 6484
Fax: 81 44 722 6484
e-Mail: office@jpstss.jp

	 2007	 Kumar, Anant, MD
CAND	 (Vanitha)

7720 s. Broadway, #240
littleton, Co 80120
Phone: 1-(303) 788-5230
Fax: 1-(303) 788-5273
e-Mail: akumar2206@msn.com
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	 1967	 Kunkel,	Melvin	G.,	MD
EMER	 #11 - 1861 Maple Bay road

Duncan, BC V9l 5K3
Canada

	 2008	 Kuntz,		IV,	Charles,	MD
CAND	 (Mary e.)

university of Cincinnati - Mayfield 
Clinic
Mayfield Clinic & spine institute
222 Piedmont Avenue, suite 3100
Cincinnati, oh 45219
Phone: 1-(513) 475-8667
Fax: 1-(513) 475-8664
e-Mail: charleskuntz@yahoo.com

	 2009	 Kwon,	Brian	K.,	MD,	PhD,	FRCSC
CAND	 iCorD - university of British 

Columbia
D6 heather Pavilion
2733 heather street
Vancouver V52 3J5
Canada
Phone: 1-(604) 875-5857
Fax: 1-(604) 875-5858
e-Mail: brian.kwon@vch.ca

	 1998	 L’Heureux,		Jr.,	E.	Alexander,	MD,	
ACTI	 FACS

office of e. Alexander l’heureux 
Jr., MD, FACs
1405 nW 150th street
edmond, oK 73013-1305
Phone: 1-(405) 844-5222
Fax: 1-(405) 844-2166
e-Mail: ealheureux@mac.com

	 2006	 La	Marca,	Frank,	MD
CAND	 (Valerie)

university of Michigan/
neurosurgery
1500 east Medical Center Drive
tC 3552, Box 5338
Ann Arbor, Mi 48109-5338
Phone: 1-734-936-5024
Fax: 1-734-936-9294
e-Mail: flamarca@med.umich.edu

	 1990	 Labelle,	Hubert,	MD
ACTI	 (Johanne Vandal)

hospital sainte-Justine ortho Dept
3175 Ch. Cote ste-Catherine
Montreal, QC h3t 1C5
Canada
Phone: 1-(514) 345-4876
e-Mail: hubert.labelle@recherche-
ste-justine.qc.ca

	 2000	 Labiak,	John	J.,	MD
ACTI	 (eileen)

sunY hsC at stony Brook
290 e. Main street, #200
smithtown, nY 11787-2916
Phone: 1-(631) 265-1855
Fax: 1-(631) 724-2579
e-Mail: jlabiak@optonline.net

	 2006	 Labrom,	Robert	D.,	MD
CAND	 (Catriona)

the Wesley hospital
level 10 suite 14
24 Chasely st
Aucitenflower
Brisbane, QlD 4066
Australia
Phone: 617 3721 8600
Fax: 617 3721 8666
e-Mail: robert.labrom@qcos.com.au

	 1989	 LaGrone,	Michael	O.,	MD
ACTI	 (Vicki)

13 Medical Drive
Amarillo, tx 79106
Phone: 1-(806) 354-2529
Fax: 1-(806) 354-2956
e-Mail: mol@amaonline.com

	 1984	 LaMont,	Richard	L.,	MD
EMER	 (Jane)

41110 Fox run #t04
novi, Mi 48377-4816

	 2003	 Lapp,	Mark	A.,	MD
ASSO	 (lisa)

Merrimack Valley spine Center
222 Merrimack street, suite 300
lowell, MA 01852
Phone: 1-(978) 654-5050
e-Mail: ml.lapp@verizon.net

	 1992	 Lauerman,	William	C.,	MD
ACTI	 (Cindy)

georgetown university hospital
Dept of ortho surgery
s/B 3800 reservior road, nW
Washington, DC 20007
Phone: 1-(202) 444-7455
Fax: 1-(202) 444-1655
e-Mail: lauermaw@gunet.
georgetown.edu
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	 1974	 Laurnen,	Edwin	L.,	MD
EMER	 (Judy)

12957 ne 39th st
Bellevue, WA 98005
e-Mail: templecrk@aol.com

	 2006	 Lauryssen,	Carl,	MD
CAND	 (Alisa)

tower orthopaedic & neuro spine 
institute
8670 Wilshire Boulevard, suite 202
Beverly hills, CA 90211
Phone: 1-(310) 855-0751
Fax: 1-(310) 358-2453
e-Mail: drcl@olympiamc.com

	 1966	 Lawson,	L.	Ray,	MD
EMER	 4301 Versailles Avenue

Dallas, tx 75205
Phone: 1-(214) 528-0064
Fax: 1-(214) 528-1364

	 2008	 Le	Huec,	Jean-Charles,	MD,	PhD
CAND	 unite Colonne Vertebrale et 

Membre sup., Departement 
orthopedie service
Chu Pellegrin tripode
Place Amelie raba leon
Bordeaux 33076
France
Phone: 33-556-794-956
Fax: 33-556-796-089
e-Mail: j-c.lehuec@m-bordeaux2.fr

	 1988	 Lea	Plaza,	Carlos	A.,	MD
EMER	 Calle los Parrales 600

tres Cerritos
salta Capital
Argentina
Phone: 54 397 439 0172
e-Mail: caleapla@fibertel.com.ar

	 1993	 Lebwohl, Nathan H., MD
ACTI	 (sherri D)

university of Miami - orthopaedics
Po Box 016960 (D-27)
Miami, Fl 33101-6960
Phone: 1-(305) 585-8225
Fax: 1-(305) 324-7658
e-Mail: nlebwohl@aol.com

	 2000	 Lee,	Chong-Suh,	MD,	PhD
ACTI	 (Min Jung ryoo)

samsung Medical Center, College 
of Medicine
university of sung Kyun Kwan,
50 Kangnam-gu, ilwon-Dong
seoul 135-710
Korea
Phone: 82 2 3410 3503
Fax: 82 2 3410 0061
e-Mail: csl@smc.samsung.co.kr

	 1997	 Lee,	Choon	Sung,	MD,	PhD
ASSO	 (Young Mee)

Asan Medical Center, College of 
Medicine, university of ulsan
Department of orthopedic surgery
388-1 Poongnap-Dong, songpa-gu
seoul 138-736
Korea
Phone: 82-2-3010-3526
Fax: 82-2-488-7877
e-Mail: cslee@amc.seoul.kr

	 1994	 Lee,	Choon-Ki,	MD
ACTI	 (Youngmi hong lee, MD)

seoul national university hospital
Department of orthopaedic 
surgery
28 Yongun-Dong, Chongro-Ku
seoul 110-744
Korea
Phone: 822 2072 2360
Fax: 822 764 2718
e-Mail: choonki@snu.ac.kr

	 1999	 Lee,	Ji-Ho,	MD
ASSO	 (Baek-sun)

Boramae hospt, Dept of ortho
395 shindaebang 2-Dong
tongjak-Ku
seoul 156-707
Korea
Phone: 822 840 2118
Fax: 822 831 2826
e-Mail: jiholee@brm.co.kr

	 1999	 Lee,	Jin-Young,	MD
ASSO	 (Yong-sil Chi)

Kangdong sacred heart hospital
445 gil-dong, Kangdong-gu
seoul 134-701
Korea
Phone: 822 2224 2288
Fax: 822 489 4391
e-Mail: jylee@hallym.or.kr
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	 2003	 Lee,	Sang-Min,	MD
ASSO	 (hyun-Joo)

Dongguk university hospital
hashin, Apt, 
gangchon-maeul-2-danzi,
Madu-2-dong, ilsan-dong-gu
goyang-si, Kyunggi-do 206-1701
Korea
Phone: 82 31 904 1585
Fax: 82 31 961 7009
e-Mail: snoopy@unitel.co.kr

	 2005	 Lee,	Stanley	S.,	MD
CAND	 (rosa)

Foote health system
1100 e. Michiagn Avenue, suite 308
Jackson, Mi 49201
Phone: 1-(517) 841-1431
Fax: 1-(517) 841-1432
e-Mail: slee8898@yahoo.com

	 2007	 Lehman,		Jr.,	Ronald	A.,	MD
CAND	 (Marina)

Walter reed Army Medical Center
Dept. of orthopaedics
6900 georgia Avenue, Building 2
Washington, DC 20307
Phone: 1-(202) 782-6574 x6573
Fax: 1-(202) 782-6845
e-Mail: armyspine@yahoo.com

	 1983	 Lehner,	James	T.,	MD
ACTI	 (Peggy)

ortho Center for spinal and 
Pediatric Care
6601 Centerville Business Parkway 
#203
south Point Building
Dayton, oh 45459
Phone: 1-(937) 208-6977
Fax: 1-(937) 208-9303
e-Mail: lehnerj@childrensdayton.org

	 1993	 Lenke,	Lawrence	G.,	MD
ACTI	 (Beth)

Washington university school 
of Medicine Department of 
orthopedic surgery
660 s. euclid Avenue
Campus Box 8233
saint louis, Mo 63110
Phone: 1-(314) 747-2535
Fax: 1-(314) 747-2599
e-Mail: lenkel@wudosis.wustl.edu

	 1972	 Leong,	John	C	Y,	OBE,	FRCS,	JP,	
EMER	 MCAS

(Annie)
the open university of hong Kong
30 good shepherd street, level 11
homantin
hong Kong
Phone: 852 2768 6089
Fax: 852 2390 6811
e-Mail: jcyleong@ouhk.edu.hk

	 2002	 Lerman,	Joel	A.,	MD
ACTI	 (Jeannette tom-lerman)

shriners hospital for Children
2425 stockton Boulevard
sacramento, CA 95817
Phone: 1-(916) 453-2049
Fax: 1-(916) 453-2202
e-Mail: jlerman@shrinenet.org

	 2004	 Letko,	Lynn	Juliana,	MD
ACTI	 (thomas roshetar)

Bockstalstrasse 1, Apt 5
Karlsbad
germany
Fax: 49 7 202 61 6166
e-Mail: letkol@web.de

	 1981	 Letourneau,	Ernest	G.,	MD
HONO	 (louise)

2383 Briar hill Drive
ottawa, on K1h 7A7
Canada
Phone: 1-(613) 733-8934
Fax: 1-(613) 733-3906
e-Mail: ernestletourneau@home.
com

	 1994	 Lettice,	John	J.,	MD
ACTI	 (sandra)

555 Knowles Drive, suite 201
los gatos, CA 95032-1549
Phone: 1-(408) 370-5060
Fax: 1-(408) 370-7322
e-Mail: jjlettice@aol.com

	 1975	 Letts,	R.	Mervyn,	MD
EMER	 (Marilyn)

unit 66
261 Botanica Pvt
ottawa, on K1Y 4P9
Canada
Fax: 1 971 02 610 3725
e-Mail: mervandmarilyn@yahoo.
com
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	 1986	 Levine,	Alan	Marc,	MD
ACTI	 (Barbara)

Cancer institute of sinai hospital
2401 W. Belvedere Avenue
Baltimore, MD 21215-5271
Phone: 1-(410) 601-4606
Fax: 1-(410) 601-4601
e-Mail: alevine@lifebridgehealth.org

	 1966	 Levine,	David	B.,	MD
EMER	 (Janet)

Po Box 946
Pine Plains, nY 12567
e-Mail: 675sky@gmail.com

	 2009	 Levytskyi,	Anatolii,	MD
CAND	 (natasha)

Central ukrainian Pediatric hospital
Johnson & Johnson Medical
19g. skovorody street
Podol Plaza
Kyiv 04077
ukraine
Phone: 380 9527 66858
Fax: 380 4449 06465
e-Mail: tnehoy@its.jnj.com

	 2003	 Lewis,	Stephen	J.,	MD,	MSc,	FRCSC
ACTI	 (Marnie)

the toronto hospital, Western Div
399 Bathurst st ie442
toronto, on M5t 2s8
Canada
Phone: 1-(416) 603-5851
Fax: 1-(416) 603-3437
e-Mail: stephen.lewis@uhn.on.ca

	 2005	 Li,	Ming,	MD
CAND	 Changhai hospital

Dept of ortho surgery
168 Changhai road
shanghai 200-433
Peoples republic of China
Phone: 86-13801681322
Fax: 86-21-25074887
e-Mail: limingch@21cn.com

	 2000	 Lieberman,	Isador	H.,	MD,	MBA,		 	
ACTI	 FRCSC
	 (elise)

the Cleveland Clinic Florida
2950 Cleveland Clinic Boulevard
Weston, Fl 33331
Phone: 1-(954) 659-5630
Fax: 1-(954) 659-5688
e-Mail: lieberi@ccf.org

	 2000	 Liljenqvist,	Ulf	R.,	MD
ASSO	 (Anna-Charlotte)

st. Franziskus-hospital - spine 
surgery
hohenzollernring 72
Münster 48145
germany
Phone: 251 935 3691
Fax: 251 935 3696
e-Mail: ulf.liljenqvist@sfh-muenster.
de

	 1976	 Lindseth,	Richard	E.,	MD
EMER	 (Marilyn)

702 Barnhill Drive, room 4250
indianapolis, in 46202-5111
Phone: 1-(317) 274-7913
Fax: 1-(317) 274-7197
e-Mail: rlindset@iupui.edu

	 1999	 Linville,	Douglas	A.,	MD
ACTI	 (Christine)

scoliosis and spine surgery Clinic of 
Memphis
6005 Park Avenue, suite 400
Memphis, tn 38119
Phone: 1-(901) 767-9500
Fax: 1-(901) 767-0911
e-Mail: dlinvillemd@spinespecialty.
com

	 2006	 Locke,	Mark	D.,	MD,	FAAP
CAND	 (sarah)

the Moore orthopaedic Clinic
14 Medical Park, suite 200
Columbia, sC 29203
Phone: 1-(803) 227-8173
Fax: 1-(803) 277-8034
e-Mail: mark.locke@mooreclinic.
com

	 2002	 Loder,	Randall	T.,	MD
ACTI	 (Christine)

James Whitcomb riley hospital
702 Barnhill Drive, room 4250
indianapolis, in 46202
Phone: 1-317-278-0961
Fax: 1-317-274-7197
e-Mail: rloder@iupui.edu

	 1983	 Logroscino, Carlo A., MD
ASSO	 (gabriella)

Catholic university
largo gemelli n. 8
roma 001 68
italy
Phone: 39 6 35 34 31 74
Fax: 39 0 6 3545 0591
e-Mail: mf4792@mclink.it
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	 1997	 Longley,	Michael	C.,	MD
ACTI	 (grace)

nebraska spine Center
11819 Miracle hills Drive, #102
omaha, ne 68154-4438
Phone: 1-(402) 496-0404
Fax: 1-(402) 496-7766
e-Mail: spinemd@spinesurgeon.
com

	 1999	 Lonner,	Baron	S.,	MD
ACTI	 (Melissa)

nYu hospital for Joint Diseases
820 second Avenue
new York, nY 10017
Phone: 1-(212) 986-0140
Fax: 1-(212) 986-0160
e-Mail: Blonner@nyc.rr.com

	 1977	 Lonstein,	John	E.,	MD
ACTI	 (Ann)

twin Cities spine Center
913 e. 26th street, #600
Minneapolis, Mn 55404-4515
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: lonsteinj@aol.com

	 1986	 Lorenz,	Mark	A.,	MD
ACTI	 (Carol)

hinsdale ortho Associates, s.C.
550 W. ogden Avenue
hinsdale, il 60521
Phone: 1-(630) 323-6116
Fax: 1-(630) 323-6169
e-Mail: orthospine@aol.com

	 2007	 Lowenstein,	Jason	E.,	MD
CAND	 spine Austin

3001 Bee Caves road, suite 200
Austin, tx 78746
Phone: 1-(512) 454-1234
Fax: 1-(512) 472-7350
e-Mail: jelowenstein@yahoo.com

	 1973	 Lowry,	Thomas	I.,	MD
EMER	 (Ann)

3311 riva ridge
Austin, tx 78746
e-Mail: tim.lowry@usa.net

	 1985	 Lubicky,	John	P.,	MD
ACTI	 riley hospital for Children

Dept. of ortho. surgery
702 Barnhill Drive, room 4250
indianapolis, in 46202
Phone: 1-(317) 274-1174
Fax: 1-(317) 274-7197
e-Mail: jlubicky@iupui.edu

	 2003	 Luedtke,	Lael	M.,	MD
ACTI	 (gary highland)

Pediatric orthopaedic Associates
200 e. university Avenue
saint Paul, Mn 55101
Phone: 1-(651) 726-2663
e-Mail: lluedtke@gillettechildrens.
com

	 2005	 Luhmann,	Scott	John,	MD
CAND	 (Jan, MD)

Washington unv. school of 
Medicine
Dept. of orthopaedic surgery
660 s. euclid Avenue
Campus Box 8233
saint louis, Mo 63110
Phone: 1-(314) 454-2045
Fax: 1-(314) 454-4562
e-Mail: luhmanns@wustl.edu

	 2006	 Luk,	Keith	D	K,	MD
ASSO	 (Katherine o’hoy)

the university of hong Kong
Dept. of orthopaedics & 
traumatology
Queen Mary hospital
hong Kong
hong Kong
Phone: 85 2285 54254
Fax: 852 28174392
e-Mail: hrmoldk@hku.hk

	 2008	 Mac-Thiong,	Jean-Marc,	MD,	PhD
CAND	 (Marie-eve Fortin)

sainte-Justine hospital
Division of orthopedic surgery
3175 Cote-sainte-Catherine
Montreal, QC h3t 1C5
Canada
Phone: 1-(514) 345-4876
e-Mail: macthiong@gmail.com

	 1966	 MacEwen,	G.	Dean,	MD
EMER	 (lynn)

shriners hospitals
3551 n. Broad street
Philadelphia, PA 19140
Phone: 1-(215) 430-4026
Fax: 1-(215) 430-4079
e-Mail: honsandtraps@webtv.net
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	 1987	 Machida,	Masafumi,	MD
ACTI	 (Atsuko)

national hospital organization 
Murayama Medical Center
37-1, 2-chome, gakuen
Musashimurayama-shi
tokyo 208-2210
Japan
Phone: 81 42 561 1221
Fax: 81 42 564 2210
e-Mail: machida@murayama.hosp.
go.jp

	 1982	 Madigan,	Robert	R.,	MD
EMER	 (Brenda)

Knoxville orthopaedic Clinic
1128 Weisgarber road
Knoxville, tn 37950-1090
Phone: 1-(865) 558-4400
Fax: 1-(865) 558-4471
e-Mail: robert.madigan@
orthotennessee.com

	 2005	 Maenza,	Ruben	Alberto,	MD
CAND	 (Adriana)

hospital italiano
Potosi 4247
Buenos Aires C1199ACK
Argentina
Phone: 011 4806 4835
Fax: 011 4806 4835
e-Mail: ruben.maenza@hotmail.
com

	 1995	 Maguire,		Jr.,	James	Kimbro,	MD
ACTI	 (Penny)

Knoxville orthopedic Clinic
1128 Weisgarber road
Knoxville, tn 37909
Phone: 1-(865) 450-1231
Fax: 1-(865) 769-4536
e-Mail: jkmagu@aol.com

	 2002	 Mahar,	Andrew	Todd,	MS
ASSO	 (Beth)

Alphatec spine, inc.
5818 el Camino real
Carlsbad, CA 92008
Phone: 1-(760) 494-6651
Fax: 1-(760) 431-9132
e-Mail: amahar@alphatecspine.
com

	 1998	 Majd,	Mohammad	E.,	MD
ACTI	 (Azam)

spine surgery, PsC
210 e. gray street, suite 601
louisville, KY 40202-3902
Phone: 1-(502) 585-2300
Fax: 1-(502) 584-2726
e-Mail: MAJD@sPine-surgerY.
CoM

	 2009	 Majid,	Kamran,	MD
CAND	 (sidra sheikh)

orthopaedic & spine specialist
1855 Powder Mill road
York, PA 17402
Phone: 1-(717) 848-4800
Fax: 1-(717) 747-2966
e-Mail: kmajid2001@yahoo.com

	 1993	 Major,	Michael	R.,	MD
EMER	 (Patricia)

orthopaedic Associates of 
Milwaukee, s.C.
575 W. river Woods Parkway 
suite 100
Milwaukee, Wi 53212
Phone: 1-(414) 332-6262
Fax: 1-(414) 332-0422
e-Mail: s18l14@aol.com

	 1997	 Malcolm,	James	R.,	MD
ACTI	 (Diana)

Pinnacle orthopaedics
300 tower road, suite 200
Marietta, gA 30060
Phone: 1-(770) 427-5717
Fax: 1-(770) 429-6503
e-Mail: jimmalcolm@comcast.net

	 1993	 Mann,	David	C.,	MD
EMER	 (heather)

university of Wisconsin hospital and 
Clinics
Dept of ortho surgery
rehabilitation K4/731
Madison, Wi 53792
Phone: 1-(608) 263-1344
e-Mail: mann@orthorehab.wisc.edu

	 2007	 Manzanares,	James	B.Sandoval,	MD
CAND	 (Margaret)

naples Medical Center
400 8th street n
naples, Fl 34102
Phone: 1-(239) 514-2642
Fax: 1-(239) 514-2643
e-Mail: manzanares20@hotmail.
com
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	 1993	 Marchesi,	Dante,	MD
ASSO	 (Francine)

Clinique hirslanden / Bois-Cerf
Av. D’ouchy 31
lausanne 1006
switzerland
Phone: 41 21 614 7975
Fax: 41 21 614 7970
e-Mail: dantemarchesi@yahoo.
com

	 1975	 Marchetti,	Pier	Giorgio,	MD
EMER	 (lucilla)

istituto ortopedico rizzoli
Via g C Pupilli 1
Bologna,   40136
italy
Phone: 39 51 58 25 67
Fax: 39 51 644 7911

	 2001	 Marco,	Rex	Alexander	Wong,	MD
ACTI	 (emina)

university of texas
Department of orthopedics
6700 W. loop south, suite 110
Bellaire, tx 77401
Phone: 1-(713) 838-8300
Fax: 1-(713) 218-7477
e-Mail: rexmarco@gmail.com

	 1993	 Mardjetko,	Steven	M.,	MD,	FAAP
ACTI	 (Karen)

illinois Bone and Joint institute
8930 Waukegan road
Morton grove, il 60053
Phone: 1-(847) 324-3931
Fax: 1-(847) 929-1182
e-Mail: stevenmardjetko@msn.com

	 1994	 Margulies,	Joseph	Y.,	MD	PhD
ACTI	 (Pessi)

8 usonia road
Pleasantville, nY 10570
Phone: 1-(914) 773-0973
Fax: 1-(914) 206-4173
e-Mail: yossi@jymargulies.com

	 1998	 Marks,	David	S.,	FRCS
ACTI	 (Clare)

royal orthopaedic hospital
Dept of spinal surgery
Birmingham road
northfield, Birmingham B31 2AP
united Kingdom
Phone: 44 121 685 4085
Fax: 44 121 685 4264
e-Mail: david.s.marks@talk21.com

	 2001	 Marks,	Michelle	Claire,	PT,	MA
ASSO	 (eddie)

harms study group Foundation
3020 Children’s Way MC 5054
san Diego, CA 92123
Phone: 1-520-529-2546
Fax: 1-520-577-4539
e-Mail: mmarks@comcast.net

	 1975	 Marrero,	Gilbert,	MD
EMER	 (elsie ruth)

39111 Chaparral Drive
temecula, CA 92592
Phone: 1-(951) 302-2190
Fax: 1-(562) 698-7624

	 2009	 Martus,	Jeffrey	E.,	MD
CAND	 (Melissa hilmes, MD)

Vanderbilt Children’s hospital
2200 Children’s Way, 4202 Dot
nashville, tn 37232-9565
Phone: 1-(615) 343-5875
Fax: 1-(615) 343-2423
e-Mail: jeff.martus@vanderbilt.edu

	 2007	 Maruyama,	Toru,	MD,	PhD
CAND	 (Misa)

saitama Medical Center
saitama Medical university, ortho. 
surg.
1981 Kamodatsujido
Kawagoe, saitama 350-8550
Japan
Phone: 81 49 228 3627
Fax: 81 49 223 8426
e-Mail: tmaruyama17@yahoo.co.jp

	 1993	 Mason,	Dan	E.,	MD
ACTI	 (Janet elaine)

shriners hospital for Children
12502 usF Pine Drive
tampa, Fl 33612-9411
Phone: 1-(813) 975-7117
Fax: 1-(813) 975-7129
e-Mail: dmason@shrinenet.org

	 1994	 Masso,	Peter	D.,	MD
ACTI	 (Karen)

shriners hospitals for Children
516 Carew street
springfield, MA 01104
Phone: 1-(413) 787-2051
Fax: 1-(413) 787-2054
e-Mail: tkubacki@shrinenet.org
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	 1998	 Matsumoto,	Manabu,	MD
ASSO	 (Fumiko)

ono Municipal hospital
323 nakacho
ono, hyogo 675-1332
Japan
Phone: 011 81 0794 63 2020
Fax: 011 81 0794 63 3330
e-Mail: matsumoto-manabu@
hospital.ono.hyogo.jp

	 2009	 Matsumoto,	Morio,	MD
CAND	 (Yuko)

Keio university hospital
35 shinanomachi, shinjyuku
tokyo 160-8582
Japan
Phone: 81 3 3353 1211
Fax: 81 3 3353 6597
e-Mail: morio@sc.itc.keio.ac.jp

	 2009	 Matsuyama,	Yukihiro,	MD
CAND	 nagoya univ school of Medicine

Dept of ortho surgery
65, tsuruma-cho, showa-ku
nagoya 466-8550
Japan
Phone: 81 52 741 2111
Fax: 81 52 744 2260
e-Mail: spine-yu@med.nagoya-u.
ac.jp

	 2004	 Matthews,	Donald	K.,	MD,	MPP
ACTI	 (Younsuk)

the Permanente Medical group, 
inc.
Po Box 2194
granite Bay, CA 95746
Phone: 1-(916)-784-5287
Fax: 1-(916)-784-5812
e-Mail: younm@yahoo.com

	 2006	 Mayberry,	Sharon	Kay,	MD
CAND	 orthopedics for Kids

2660 tenth Avenue south
PoB #1, suite 107
Birmingham, Al 35205
Phone: 1-(205) 933-8588
Fax: 1-(205) 933-8573
e-Mail: drsmayberry@
orthopedicsforkids.com

	 1984	 Mayer, Philip J., MD
ACTI	 (Caroline)

311 e. Main street, suite A
northville, Mi 48167
Phone: 1-(248) 305-3336
Fax: 1-(248) 305-3338
e-Mail: phil@drphilipjmayer.com

	 1981	 Mayfield,	Jack	K.,	MD
EMER	 (Cathy)

Po Box 31991
Phoenix, AZ 85046
e-Mail: jack_k_mayfield@yahoo.
com

	 1988	 McAfee,	Paul	C.,	MD
ACTI	 (leah “Muffin”)

o’Dea Medical Arts Building
7505 osler Drive, #104
towson, MD 21204
Phone: 1-(410) 337-8888
Fax: 1-(410) 823-4833
e-Mail: MACK8132@gmail.com

	 1992	 McBride,	G.	Grady,	MD
ACTI	 orlando orthopaedic Center

100 W. gore street, suite 500
orlando, Fl 32806
Phone: 1-(407) 222-0812
e-Mail: ggm@cfl.rr.com

	 1982	 McCall,	Richard	E.,	MD
ACTI	 shriner’s hospital

3100 samford Avenue
shreveport, lA 71103-4289
Phone: 1-(318) 222-5704
Fax: 1-(318) 226-3319
e-Mail: rmccall@shrinenet.org

	 1998	 McCance,	Sean	E.,	MD
ACTI	 (suzanne)

1155 Park Avenue
new York, nY 10128
Phone: 1-(212) 360-6500
Fax: 1-(212) 360-6535
e-Mail: seanmccancemd@aol.
com

	 1986	 McCarthy,	Richard	E.,	MD
ACTI	 (suzanne)

Arkansas Children’s hospital
Department of Pediatric 
orthopaedics
1 Children’s Way, slot 839
little rock, Ar 72202
Phone: 1-(501) 364-1421
Fax: 1-(501) 364-1522
e-Mail: rmccarthy@uams.edu
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	 2000	 McClellan,		III,	John	W.,	MD
ACTI	 (Katie)

nebraska spine Center llP
13616 California street, suite 100
omaha, ne 68154
Phone: 1-(402) 496-0404
Fax: 1-(402) 496-7766
e-Mail: jmcclellan@
nebraskaspinecenter.com

	 2009	 McClung,	Anna	M.
ASSO	 texas scottish rite hospital for 

Children
2222 Welborn Avenue
Dallas, tx 75219
Phone: 1-(214) 559-8467
Fax: 1-(214) 559-7570
e-Mail: anna.mcclung@tsrh.org

	 1979	 McCollough,		III,	Newton	C.,	MD
EMER	 (Mary)

602 Juan Anasco Drive
longboat Key, Fl 34228
e-Mail: neWt3MD@aol.com

	 1967	 McDonnell,	Edmond	J.,	MD
EMER	 (Christianna)

2020 stockton road
Phoenix, MD 21131-1130

	 1995	 McGowen,	Timothy	W.,	MD
ACTI	 ortho specalists of the Carolinas, 

P.A.
Forsyth Medical Center
170 Kimel Park Drive
Winston salem, nC 27103
Phone: 1-(336) 768-1270
e-Mail: tmcgowen@oscmd.com

	 1991	 McManus, Frank, MD
EMER	 (susan)

71, eccles st
Dublin 7
ireland
Phone: 00 353 1 830 9367
Fax: 00 353 1 839 6331
e-Mail: fmcmanusortho@eircom.net

	 1994	 McMaster,	Michael	John,	MD,	FRCS
EMER	 (Marianne)

royal hospital for sick Children
sciennes road
edinburgh, scotland eh9 1lF
united Kingdom
Phone: 44131 536 0784
Fax: 44131536 5685
e-Mail: m.mcmaster1@btinternet.
com

	 2001	 McNulty,	Patrick	S.,	MD
ACTI	 (Deanna)

nevada orthopedic and spine 
Center
2650 n. tenaya Way, suite 301
las Vegas, nV 89128
Phone: 1-(702) 878-0393
Fax: 1-(702) 869-2348
e-Mail: patjoanne@aol.com

	 1983	 McPhee,	Ian	Bruce,	MD,	FRACS
EMER	 (roslyn)

ladhope
131 Wickham terrace
Brisbane, QlD 4000
Australia
Phone: 617 3831 0475
Fax: 617 3839 6084
e-Mail: orthoros@powerup.com.au

	 1981	 Meehan,	Peter	L.,	MD
ACTI	 (Barbara)

Pediatric orthopaedic Associates
1740 Marlborough Drive
Atlanta, gA 30350
Phone: 1-(770) 475-8222
Fax: 1-(770) 475-7007
e-Mail: plmeehan@aol.com

	 2004	 Mehbod,	Amir	A.,	MD
CAND	 913 east 26th street, suite 600

Minneapolis, Mn 55404
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: amehbod@yahoo.com

	 1995	 Mehdian, Hossein, MD, FRCS(Ed)
ACTI	 (Farahnaz)

Center for spinal studies and 
surgery
university hospital
Queen’s Medical Centre
nottingham ng7 2uh
united Kingdom
Phone: 44 115 970 9013
Fax: 44 115 970 9991
e-Mail: mehdianspine@hotmail.
com
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	 2002	 Mehlman,	Charles	T.,	DO,	MPH
ACTI	 (elsira Pina, Do)

Cincinnati Children’s hospital
Pediatric orthopaedic surgery
3333 Burnet Avenue, MlC 2017
Cincinnati, oh 45229-3039
Phone: 1-(513) 636-4787
Fax: 1-(513) 636-3928
e-Mail: charles.mehlman@cchmc.
org

	 1976	 Mehta,	Min	H.,	FRCS
EMER	 50 Denton road

twickenham tW1 2hQ
united Kingdom
e-Mail: minhmehta@aol.com

	 2006	 Mekhail,	Anis,	MD
CAND	 (Mona)

university of illinois At Chicago
7600 W. College Drive
Palos heights, il 60663
Phone: 1-(708) 361-0600
Fax: 1-(708) 361-8710
e-Mail: amekhail@yahoo.com

	 2006	 Melamed,	Hooman	M.,	MD
CAND	 13160 Mindanao Way, #300

Marina Del rey, CA 90292
Phone: 1-(310) 574-0400
Fax: 1-(310) 574-0401
e-Mail: burstfx@yahoo.com

	 1993	 Mencio, Gregory A., MD
ACTI	 (Madelyn)

Vanderbilt Children’s hospital
2200 Children’s Way
suite 4202 Dot
nashville, tn 37232-9565
Phone: 1-(615) 343-5875
Fax: 1-(615) 343-2423
e-Mail: gregory.mencio@vanderbilt.
edu

	 2002	 Mendelow,	Michael	J.,	MD
ACTI	 (Dolores P. MD)

26750 Providence Park, suite 210
novi, Mi 48374
Phone: 1-(248) 465-4793
Fax: 1-(248) 465-4852
e-Mail: mmendelow@gmail.com

	 1998	 Mendelson,	Stephen	A.,	MD
ACTI	 (Jill)

Children’s hospital Drive
45th street and Penn Avenue
Pittsburgh, PA 15201
Phone: 1-(412) 692-6917
Fax: 1-(412) 692-6088

	 2007	 Mermelstein,	Laurence	E.,	MD
CAND	 (Bari-sue)

long island spine specialists, PC
763 larkfield road, 2nd Floor
Commack, nY 11725
Phone: 1-(631) 462-2225
Fax: 1-(631) 452-2804
e-Mail: lmermelstein@lispine.com

	 2006	 Mermer,	Matthew	J.,	MD
CAND	 (savitha reddy, MD)

the Permanente Medical group
1600 eureka road
Attn: 2nd Floor orthopaedic 
surgery
roseville, CA 95661
e-Mail: mattmermer@yahoo.com

	 1997	 Merola,	Andrew	A.,	MD
ACTI	 (Christine)

Downstate Medical Center
36 7th Avenue, #502
new York, nY 10011
Phone: 1-(212) 924-6644
Fax: 1-(212) 924-9442
e-Mail: andrew.merola@att.net

	 2009	 Mezentsev,	Andriy,	MD
CAND	 (tanya)

sytenko institute spine & Joint 
Pathology
80, Pushkinskaya str.
Kharkiv 61024
ukraine
Phone: 38 05 7700 1127
e-Mail: mezandrey@rambler.ru

	 2006	 Mhaidli,	Hani,	MD
CAND	 (gail Johnsen)

hosp universitario De gran Canaria
Barranco De la Ballena s/n
las Palmas De g.C. 53019
spain
Phone: 9 2 824 4340
e-Mail: mhaidli@telefonica.net
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	 2004	 Milbrandt,	Todd,	MD,	MS
ACTI	 (Mary Beth Magyar)

shriners hospital for Children
1900 richmond road
lexington, KY 40502
Phone: 1-(859) 266-2101
Fax: 1-(859) 268-5636
e-Mail: tmilbrandt@shrinenet.org

	 1991	 Miller,	Freeman,	MD
ACTI	 (lois)

Alfred i Du Pont institute
1600 rockland road
Po Box 269
Wilmington, De 19899-0269
Phone: 1-(302) 651-5921
Fax: 1-(302) 651-5951
e-Mail: fmiller@nemours.org

	 1997	 Miller,	Nancy	Hadley,	MD
ACTI	 (Frank)

the Children’s hospital
13123 e. 16th Avenue, Box 060
Aurora, Co 80045
Phone: 1-(702) 777-6682
Fax: 1-(720) 777-7268
e-Mail: Miller.nancy@tchden.org

	 1996	 Miller,	Scot	D.,	DO
ACTI	 Crystal Clinic

3975 embassy Pkwy, #102
Akron, oh 44333-8319
Phone: 1-(330) 668-4040
Fax: 1-(330) 668-4078
e-Mail: sdmcc10@aol.com

	 1984	 Millis,	Michael	B.,	MD
ACTI	 (Jill)

300 longwood Avenue, h-213
Boston, MA 02115
Phone: 1-(617) 355-6773
Fax: 1-(617) 730-0147
e-Mail: michael.millis@childrens.
harvard.edu

	 2000	 Min,	Hak-Jin,	MD
ACTI	 (Myoung-Jin)

seoul Medical Center
Dept. of orthopedic surgery
171-1 samsung-dong, Kangnam-ku
seoul 135-090
Korea
Phone: 82 2 3430 0675
Fax: 82 2 539 1262
e-Mail: spinemin@dreamwiz.com

	 2004	 Min,	Kan,	MD
ACTI	 (ohn Mar)

Balgrist Clinic, university of Zurich
Dept of orthopedic surgery
Forchstrasse 340
Zurich Ch-8008
switzerland
Phone: 41 44 386 1111
Fax: 41 44 386  1269
e-Mail: kan.min@balgrist.ch

	 1995	 Minchew,	Joe	T.,	MD
ACTI	 (Jan)

north Carolina orthopaedic Clinic
3609 southwest Durham Drive
Durham, nC 27707
Phone: 1-(919) 471-9622
Fax: 1-(919) 477-1929
e-Mail: jtmmd@ncorthoclinic.com

	 2006	 Mir,	Hamid,	MD
CAND	 Po Box 5179

santa Monica, CA 90409
Phone: 1-(310) 854-1123
Fax: 1-(310) 881-1130
e-Mail: hmspine@gmail.com

	 1995	 Miz,	George	S.,	MD
ACTI	 (Maureen)

Bone & Joint Physicians
5540 W. 111th street
oak lawn, il 60453-5035
Phone: 1-(708) 423-8440
Fax: 1-(708) 423-4024
e-Mail: gmspine@comcast.net

	 1993	 Mochida,	Joji,	MD,	PhD
ACTI	 (Kazuko)

tokai university school of Medicine
Dept of orthopaedic surgery
surgical science, 143 shimokasuya
isehara, Kanagawa 259-1193
Japan
Phone: 81463 931121
Fax: 81463 964404
e-Mail: jomo@is.icc.u-tokai.ac.jp

	 2000	 Molinari, Robert W., MD
ACTI	 (Diane)

university of rochester
Department of orthopaedics
601 elmwood Avenue Box 665
rochester, nY 14642
Phone: 1-(585) 275-1733
Fax: 1-(585) 756-4726
e-Mail: robert_Molinari@urMC.
rochester.edu
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	 1982	 Molloy,	Maureen	K.,	MD,	JD
EMER	 5935 Dorset street

shelburne, Vt 05482-7097
Phone: 1-(802) 985-8541
Fax: 1-(802) 985-9855
e-Mail: mkmolloy@sover.net

	 		2007	 Molloy,	Sean,	MBBS,	MSc,	FRCS,	DC
CAND	 (Julie)

royal national orthopaedic 
hospital
Brockley hill
stanmore Middlesex hA7 4Pn
united Kingdom
Phone: 0208 909 5400
e-Mail: seanmolloy100@aol.com

	 1983	 Montalvo,	Francisco,	MD
ASSO	 (Marion)

hospital A.B.C.
sierra nevada 234
Mexico City DF 11000
Mexico
Phone: 55 40 77 40
Fax: 55 40 77 40
e-Mail: fmontalvoreynoso@hotmail.
com.mx

	 1991	 Montesano,	Pasquale	X.,	MD
ACTI	 spine surgery Associates

1650 lead hill Boulevard, #100
roseville, CA 95661
Phone: 1-(916) 771-2477
Fax: 1-(916) 771-2492
e-Mail: info@spinedocs.com

	 1993	 Montgomery,	David	M.,	MD
ACTI	 (susan)

30575 Woodward, #100
royal oak, Mi 48073
Phone: 1-(248) 280-8550
Fax: 1-(248) 280-8567
e-Mail: davmontgomery@comcast.
net

	 2007	 Moon,	Wendy,	RN,	CNP
ASSO	 (scott)

Mayo Clinic
200 1st street sW
rochester, Mn 55905
Phone: 1-(507) 284-3660
Fax: 1-(507) 266-4234
e-Mail: moon.wendy@mayo.edu

	 1996	 Mooney,		III,	James	F.,	MD
ACTI	 (lucy)

Medical university of south 
Carolina
Dept of orthopaedic surgery
96 Jonathan lucas street, CsB 708
Charleston, sC 29425
Phone: 1-(843) 792-8765
Fax: 1-(843) 792-3149
e-Mail: jfm3md@aol.com

	 2004	 Moquin,	Ross,	MD
ACTI	 (Mary)

sunY, upstate Medical university
750 east Adams street
syracuse, nY 13210
Phone: 1-(301) 538-3179
Fax: 1-315-464-1738
e-Mail: moquinr@upstate.edu

	 1998	 Moreau,	Marc	J.,	MD
ACTI	 (Barbara)

Dept of surgery
2C3.77 W.C. Mackenzie Centre
8440 - 112 st
edmonton, AB t6g 2B7
Canada
Phone: 1-(780) 407-3317
Fax: 1-(780) 407-3320
e-Mail: mmoreau@ualberta.ca

	 1983	 Moreland,	Morey	S.,	MD
EMER	 (Marilyn)

Children’s hospital of Pittsburgh
3705 5th Avenue
Pittsburgh, PA 15213-2524
Phone: 1-(412) 692-7276
Fax: 1-(412) 692-6088
e-Mail: morems@chp.edu

	 2003	 Moreno,	Anthony	P.,	MD
ACTI	 (sandra)

Moreno spine and scoliosis
tampa Medical tower, suite 250
2727 Martin luther King Jr. 
Boulevard
tampa, Fl 33607
Phone: 1-(813) 870-1206
Fax: 1-(813) 877-5913
e-Mail: webmaster@apmoreno.
com

	 1984	 Morrison, Daniel L., DO
ASSO	 (sandy)

great lakes orthopaedics
6255 inkster road, suite 103
garden City, Mi 48135
Phone: 1-(734) 422-8400 or 8409
Fax: 1-(734) 422-8563
e-Mail: dlmorrisondo@comcast.net
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	 1979	 Morrissy,	Raymond	T.,	MD
EMER	 (lois Ann)

13 eagle island Place
sheldon, sC 29941
e-Mail: rtmorrissy@mindsping.com

	 1993	 Moskovich,	Ronald,	MD
ACTI	 (susan)

nYu hospital for Joint Diseases
301 e. 17th street
new York, nY 10003-3804
Phone: 1-(212) 598-6622
Fax: 1-(212) 598-6291
e-Mail: ronald.moskovich@nyumc.
org

	 1983	 Moskowitz,	Alan,	MD
ACTI	 (lisa)

Kansas Joint and spine institute
10100 shannon Woods
Wichita, Ks 67226
Phone: 1-(316) 858-1910
Fax: 1-(316) 858-1912
e-Mail: amspine@aol.com

	 2006	 	Mossaad,	Mohammed	Mostafa,	MD
CAND	 (esmat)

Zagazig university
Al Fahim tower - 4th Floor
81 seleem Al Awal street
helmeit Al Zaytoon 11321
egypt
Phone: 202 2632 4935
Fax: 202 2266 0717
e-Mail: mossaad_spine@hotmail.
com

	 2006	 Moulton,	Andrew	W.,	MD
CAND	 (geraldine Collado)

Westchester Medical Center
19 Bradhurst Avenue
suite 1300 north
hawthorne, nY 10532
Phone: 1-914-789-2770
Fax: 1-(914) 789-2743
e-Mail: andwmoulton@gmail.com

	 1983	 Mubarak,	Scott	J.,	MD
ACTI	 (sandy)

rady Children’s hospital
3030 Children’s Way, suite 410
san Diego, CA 92123
Phone: 1-(858) 966-6789
e-Mail: pedsortho@rchsd.org

	 1991	 Mudiyam,	Ram,	MD,	MBA
ACTI	 (leela)

11100 Warner Avenue, suite 368
Fountain Valley, CA 92708-7514
Phone: 1-(714) 979-8981
Fax: 1-(714) 966-0837
e-Mail: rmudiyam@socal.rr.com

	 1998	 Muff,	Barbara	J.,	RN	BSN
ASSO	 Panorama orthopaedics and 

spine Center
660 golden ridge road, suite 250
golden, Co 80401-9552
Phone: 1-(303) 274-7337
Fax: 1-720-497-6737
e-Mail: bmuff@panoramaortho.
com

	 2008	 Mulconrey,	Daniel	S.,	MD
CAND	 (sarah)

Midwest orthopaedic Center
6000 north Allen road
Peoria, il 61614
Phone: 1-309-691-1400
e-Mail: dmulco1@yahoo.com

	 1966	 Mullen,	Marr	P.,	MD
EMER	 (nancy)

5233 82nd Ave, se
Mercer island, WA 98040-4613
e-Mail: rdking03@drizzle.com

	 	2004	 Mummaneni,	Praveen	V.,	MD
ACTI	 (Valli)

uCsF, Dept. of neurosurgery
505 Parnassus Avenue
M-779, Box 0112
san Francisco, CA 94143
Phone: 1-(415) 353-3998
Fax: 1-(415) 353-3907
e-Mail: vmum@aol.com

	 2009	 Mundis, Jr., Gregory M., MD
CAND	 (lesley Ann)

san Diego Center for spinal 
Disorders
4130 la Jolla Village Drive, suite 
300
la Jolla, CA 92037
Phone: 1-(858) 678-0610
Fax: 1-(858) 678-0007
e-Mail: mundis_spine@yahoo.com
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	 1993	 Murphy, Carole
HONO	 6300 n. river road

rosemont, il 60018
Phone: 1-(847) 384-4220

	 2004	 Mura,	Pier	Paolo,	MD
CAND	 (tiziana serci)

u.o. spinal surgery and scoliosis 
Center
Viale Marconi 160
Quartu sant elena
Cagliari 09045
italy
Phone: 39 0708 605054
Fax: 39 0708 37391
e-Mail: pierpaolomura@tiscali.it

	 	2004	 Murrey,	Daniel	Beasley,	MD
ACTI	 (Katherine oates)

orthoCarolina spine Center
2001 randolph road
Charlotte, nC 28207
Phone: 1-(704) 339-1385
e-Mail: daniel.murrey@
orthocarolina.com

	 1996	 Nakakohji,	Taku,	MD
ACTI	 (toshiko)

Dept of orthopaedic surgery
Azusawa 2-12-7
itabashi-ku
tokyo 174-0051
Japan
Phone: 81 3 3967 1181
Fax: 81 3 39670572
e-Mail: nakakohji@aol.com

	 1967	 Nakano,	Noboru,	MD
EMER	 (sumiko)

nakano orthopaedic hospital
1-35 West 15 south 7 Chuoku
sapporo,   064
Japan
Phone: 8111 561 8230
Fax: 8111 516 0224

	 1996	 Nakata, Yoshinori, MD
ACTI	 (satoko)

nakata orthopaedic Clinic
nakayama Medical square
4-22-10 Motonakayama Funabashi
Chiba 273-0035
Japan
Phone: 81 47 302 8261
Fax: 81 47 302 8262
e-Mail: nakata-seikeigeaka@opal.
dti.ne.jp

	 1983	 Nasca,	Richard	J.,	MD
EMER	 (Carol)

1912 Verrazzano Drive
Wilmington, nC 28405
Phone: 1-(910) 256-5320
e-Mail: rjnasca@aol.com

	 1972	 Nash,		Jr.,	Clyde	Lester,	MD
EMER	 (Deborah)

2500 Metro health Drive
Cleveland, oh 44109
e-Mail: cln14000@aol.com

	 2009	 Nassr,	Ahmad,	MD
CAND	 Mayo Clinic

200 1st street sW
rochester, Mn 55905
Phone: 1-(507) 266-5262
Fax: 1-(507) 284-5539
e-Mail: nassr.ahmad@mayo.edu

	 2009	 Neal,	Kevin	M.,	MD
CAND	 (Anna)

nemours Children’s Clinic
807 Children’s Way
Jacksonville, Fl 32207
Phone: 1-(904) 697-3684
Fax: 1-(904) 697-3477
e-Mail: kmneal@nemours.org

	 2007	 Nelson,	Ian	W.,	MB,	BS	MCh	Orth
CAND	 FRCS

(Claire)
Frenchay hospital
Dept. of orthopaedic surgery
Bristol, Avon B516 1le
united Kingdom
Phone: 44 117 9186514
Fax: 44 117 918 6641
e-Mail: ian.nelson@nbt.nhs.uk

	 1973	 Nelson, Page W., MD
EMER	 (Marjorie)

3301 english oaks Boulevard
Pearland, tx 77584-7115
Phone: 1-(281) 412-7110
Fax: 1-(281) 485-1559
e-Mail: pagewnelson@yahoo.com

	 2003	 Neubuerger,	Christopher	O.,	MD
ASSO	 (gabriella)

nCsrA
2801 K street, #410
sacramento, CA 95816
Phone: 1-(916) 733-8277
Fax: 1-(916) 448-2943
e-Mail: drneubuerger@
ncsramedical.com
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	 1993	 Neustadt,	Jeffrey	B.,	MD
ACTI	 (susan)

Children’s orthopaedic & scoliosis 
surgery Associates llP
625-6th Avenue south, suite 450
saint Petersburg, Fl 33701
Phone: 1-(727) 898-2663
Fax: 1-(727) 568-6836
e-Mail: jbneustadt@chortho.com

	 1985	 Neuwirth,	Michael	G.,	MD
ACTI	 (lynda)

spine institute
10 union square east, #5P
new York, nY 10003-3314
Phone: 1-(212) 844-8682
Fax: 1-(212) 844-6677
e-Mail: mneuwirt@chpnet.org

	 1997	 Newton,	Peter	O.,	MD
ACTI	 (Cathy)

rady Children’s hospital, san 
Diego
3030 Children’s Way, suite 410
san Diego, CA 92123
Phone: 1-(858) 966-6789
Fax: 1-(858) 966-8519
e-Mail: pnewton@rchsd.org

	 1974	 Nicholson,	O.	Ross,	MD
EMER	 (Pauline)

23 Westbourne road
remuera
Auckland 1050
new Zealand
e-Mail: ornortho@ix.net.nz

	 2003	 Nimityongskul,	Prasit,	MD
ACTI	 (sivaporn)

university of south  Alabama
Dept. of orthopaedic surgery
3421 Medical Park Drive
Mobile, Al 36693
Phone: 1-(251) 665-8200
Fax: 1-(251) 665-8225
e-Mail: pnimityo@usouthal.edu

	 1981	 Nin	Vivo,	Estaban,	MD
EMER	 (Ana Maria)

humaita 27-7-3 Bis
Montevideo
uruguay
Phone: 5983 4804827
Fax: 598 2 487 0289

	 2009	 Nnadi,	Colin,	FRCS,	MBBS,	FRCSI
CAND	 nuffield orthopaedic Centre

Windmill road
headington, oxford ox3 7lD
united Kingdom
Phone: 86 5 741155
e-Mail: colin.nnadi@noc.anglox.nhs.
uk

	 2006	 Nockels,	Russ	P.,	MD
CAND	 (Mary ellen)

loyola university
Dept of neurosurgery
2160 s. First Avenue
Maywood, il 60153
Phone: 1-708-216-0005
Fax: 1-708-216-4948
e-Mail: rpnockels@mac.com

	 1984	 Nogi,	Jay,	MD
EMER	 (sandi)

6012 Dominion Fairways Place
glen Allen, VA 23059
e-Mail: nogibearj@aol.com

	 1999	 Nohara,	Yutaka,	MD
ACTI	 (Yachiyo)

2-2-2-2901 Daiba
Minatoku
tokyo 135-0091
Japan
Phone: 81 282 87 2161
Fax: 81 282 86 5422
e-Mail: ynohara@dokkyomed.ac.jp

	 1999	 Noonan,	Kenneth	J.,	MD
ACTI	 (Carrie)

uW hospital and Clinics
600 highland Avenue, #K4/731
Madison, Wi 53792-7375
Phone: 1-(608) 263-1344
Fax: 1-(608) 263-5631
e-Mail: noonan@orthorehab.wisc.
edu

	 1995	 Noordeen, Hilali H., FRCS
ACTI	 (samiya)

42 Addison road
london W14 8Jh
united Kingdom
Phone: 44 7802 258818
e-Mail: hnoordeen@aol.com
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	 1977	 Nordwall,	Anders,	MD,	PhD
EMER	 (ingela)

Dept of orthopaedic surgery
sahlgren hospital
goteborg,   s-41345
sweden
Phone: 4631 3423244
Fax: 4631 825599
e-Mail: AnDers.norDWAll@
vgregion.se

	 1994	 Novacheck,	Tom	F.,	MD
ACTI	 (gail s)

gillette Children’s specialty hC
200 e. university Avenue
st Paul, Mn 55101-2507
Phone: 1-(651) 229-3813
Fax: 1-(651) 229-3867
e-Mail: noVAC001@umn.edu

	 2009	 Nunley,	Pierce	D.,	MD
CAND	 (susan Moody nunley, MD)

spine institute of louisiana
1500 line Avenue, suite 200
shreveport, lA 71101
Phone: 1-(318) 629-5555
Fax: 1-(318) 629-5595
e-Mail: pnunley@louisianaspine.org

	 2006	 O’Brien,	Joseph	P.,	MBA
HONO	 (Kathie)

national scoliosis Foundation
5 Cabot Place
stoughton, MA 02072-4624
Phone: 1-(718) 341-6333
Fax: 1-(718) 341-8333
e-Mail: jpobrien@scoliosis.org

	 1994	 O’Brien,	Michael	F.,	MD
ACTI	 Miami Children’s hospital

3100 sW 62nd Avenue
Miami, Fl 33155-3009
Phone: 1-(305) 662-8366 x8200
Fax: 1-(786) 268-1745
e-Mail: michaelobrien6451@
comcast.net

	 1988	 O’Leary,	Patrick	F.,	MD
ACTI	 hss

1015 Madison Avenue, 4th Floor
new York, nY 10021
Phone: 1-(212) 249-8100
Fax: 1-(212) 860-8132
e-Mail: olearyp@hss.edu

	 2009	 O’Leary,	Patrick	T.,	MD
CAND	 (Minna Jinn o’leary)

loyola univ Medical Center
Dept of ortho surgery
2160 s. First Avenue
Maywood, il 60153
Phone: 1-(708) 216-2612
Fax: 1-(708) 216-5858
e-Mail: poleary@lumc.edu

	 2009	 O’Shaughnessy,	Brian	A.,	MD
CAND	 (Kristina, MD)

howell Allen Clinic
2011 Murphy Avenue, suite 301
nashville, tn 37203
Phone: 1-(615) 327-9543
Fax: 1-(615) 341-3569
e-Mail: boshaughnessy@gmail.com

	 2009	 Oda,	Jon	Edward,	MD
CAND	 (roberta Yang, MD)

Alfred i DuPont hospital for 
Children
1600 rockland road
Wilmington, De 19803
Phone: 1-(302) 651-6443
e-Mail: odaj@yahoo.com

	 1975	 Odom,		Jr.,	John	A.,	MD
EMER	 (lorrie)

10103 ridge gate Parkway
suite 306
lone tree, Co 80124
Phone: 1-(303) 225-8120
Fax: 1-(303) 225-8130
e-Mail: jodom@spineclinic.com

	 1984	 Ogilvie,	James	W.,	MD
ACTI	 (susan)

2749 e. Parley’s Way, suite 200
salt lake City, ut 84109
Phone: 1-(801) 984-9125
Fax: 1-(801) 994-1000
e-Mail: jwogilvie@msn.com

	 1977	 Ohki, Isao, MD, PhD
EMER	 (shizuko)

Yuki hospital
9629-1 Yuki-shi
ibaraki-Ken, 307-0001
Japan
Phone: 81 2963 34161
Fax: 81 2963 34164
e-Mail: iohki@beige.ocn.ne.jp
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	 1999	 Ohlin,	Acke,	MD,	PhD
ACTI	 (eva)

Malmo university hospital
Department of orthopedics
Malmo s-205 02
sweden
Phone: 46 40 33 24 53
Fax: 46 40 30 22 60
e-Mail: acke.ohlin@med.lu.se

	 1998	 Olsewski,	John	M.,	MD
ACTI	 (Chris)

Albert einstein
2157 tomlinson Avenue
Bronx, nY 10461
Phone: 1-(718) 794-2501
Fax: 1-(718) 794-2512
e-Mail: johnolsewski@aol.com

	 2004	 Ondra,	Stephen	L.,	MD
ACTI	 senior Policy Advisor for health 

Affairs
office of the secretary
Department of Veterans Affairs
810 Vermont Avenue, n.W.  room 
1015-C
Washington, D.C.   20420
Phone: 1-(202) 461-4873
e-Mail: s.ondra@comcast.net

	 1981	 Onomura,	Toshinobu,	MD
EMER	 (Kyoko)

14-26 Kitashowacho
nishinomiya
hyogo 662-0833
Japan
ort999@poh.osaka-med.ac.jp

	 2004	 Orellana	Reta,	Carlos	A.,	MD
ASSO	 (isela)

shriners hospitals for Children  
Mexico City
Av iMAn #257
Col Pedregal De santa ursula
Mexico City DF04650
Mexico
Phone: 54 24 78 50
Fax: 55 28 87 02
e-Mail: orelc@prodigy.net.mx

	 1999	 Osborn, James M., MD
ACTI	 (Amy Jo)

spine surgery Associates, P.C.
979 e. third street, suite C-0225
Chattanooga, tn 37403-3314
Phone: 1-(423) 756-6623
Fax: 1-(423) 778-7894
e-Mail: jmo@ssaspine.org

	 1985	 Osebold,	William	R.,	MD
EMER	 shriners hospital

911 W. Fifth Avenue
P.o. Box 2472
spokane, WA 99210
Phone: 1-(509) 623-0428
Fax: 1-(509) 623-0415
e-Mail: wosebold@shrinenet.org

	 2004	 Oswald,	Timothy	Stephen,	MD
ACTI	 1605 Chantilly Drive, #310

Atlanta, gA 30324
Phone: 1-(404) 321-9900
e-Mail: tsoswald@aol.com

	 2003	 Ouellet,	Jean	A.,	MD
ACTI	 (Krista leigh)

Mcgill univ health Centre & 
shriners hosp
MCh - 2300 tupper
Montreal, PQ h3h 1P3
Canada
Phone: 1-(514) 412-4464
Fax: 1-(514) 412-4353
e-Mail: jaouellet@hotmail.com

	 2003	 Ovadia,	Dror,	MD
ACTI	 (hadas)

DAnA Children’s hosp Ctr, 
Dept. Ped orthopedics
tel Aviv sourasky Medical Center
6 Weizman street
tel Aviv 64239
israel
Phone: 972 3 6974 269
Fax: 972 3 6974 542
e-Mail: dovadia@tasmc.health.
gov.il

	 1989	 Owen,	Jeffrey	H.,	PhD
ACTI	 (shelle)

sentient Medical systems
10151 York road, suite 120
Cockeysville, MD 21030-3314
Phone: 1-(410) 666-2588x101
Fax: 1-(410) 666-2397
e-Mail: jowen48@gmail.com

	 2009	 Ozturk, Cagatay, MD
CAND	 (rezzan)

istanbul spine Center
Florence nightingale hospital
Abide-i hurriyet Caddesi no. 290
istanbul 34340
turkey
Phone: 90 532 436 0735
Fax: 90 212 234 8689
e-Mail: cgtyztrk@yahoo.com
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	 1980	 Palmer,	Paul	E.,	MD
EMER	 (Marian)

the orthopedic Clinic Association
2222 e. highland Avenue, suite 300
Phoenix, AZ 85016
Phone: 1-(602) 277-6211
Fax: 1-(602) 840-2324

	 1993	 Paonessa,	Kenneth	J.,	MD
ACTI	 (Mary Juillet-Paonessa)

norwich orthopedic group
82 new Park Avenue
north Franklin, Ct 06254
Phone: 1-(860) 889-7345
Fax: 1-(860) 885-7214
e-Mail: kportho@aol.com

	 2009	 Papadopoulos,	Elias	C.,	MD
CAND	 university of Athens school of 

Medicine
Ypsilantou 18 str.
Athens 10676
greece
Phone: 30 210 721 8719
Fax: 30 210 721 8719
e-Mail: hpapado@yahoo.com

	 2004	 Parent,	Stefan,	MD,	PhD
CAND	 (Christiane lynch)

hopital st-Justine, orthopaedics
3175 Ch. st-Catherine, room 7904
Montreal QC h3t 1C5
Phone: 1-(514) 345-4876
Fax: 1-(514) 345-4755
e-Mail: parent97@sympatico.ca

	 1997	 Parisini,	Patrizio,	MD
ACTI	 (roberta)

istituto ortopedico rizzoli
Via Barbiano 1/10
Bologna 40123
italy
Phone: 39 51 6366 493
Fax: 39 51 6366 484
e-Mail: patrizio.parisini@ior.it

	 2002	 Park, Weon Wook, MD, PhD
ACTI	 (Kyung Zoo lee)

Busan Korea hospital
1740-16 Daeyeon-dong
nam-gu, Busan 608-811
Korea
Phone: 82 51 930 3011
Fax: 82 51 930 3015
e-Mail: pww@scoliosis.co.kr

	 1993	 Pashman,	Robert	S.,	MD
ACTI	 (Kathy)

Cedars sinai institute for spinal 
Disorders
444 s. san Vicente Blvd., #800
los Angeles, CA 90048
Phone: 1-(310) 423-9983
Fax: 1-(310) 423-9963
e-Mail: espine1@aol.com

	 1996	 Passuti,	Norbert,	MD
ACTI	 (Catherine)

Centre hospitalier de nantes
hotel Dieu Place A ricordeau
Clinique Chirurgicale ortho
nantes,   F-44093
France
Phone: 33 2 40 08 4844
Fax: 33 2 40 08 4842
e-Mail: norbert.passuti@chu-nantes.fr

	 2006	 Patel,	Vikas	V.,	MD
CAND	 (lisa)

univ of Colorado ortho spine surgery
12631 e. 17th Avenue, Mail stop 
B202
Academic office Bldg, rm 
l15-4615
Denver, Co 80045
Phone: 1-(303) 724-2969
Fax: 1-(303) 724-2977
e-Mail: vikas.patel@uchsc.edu

	 1993	 Pavlov,	Paul	W.,	MD,	PhD
ACTI	 institute for spine surgery and 

Applied research
issAr
Jonkerbosplein 52, 17e etage
nijmegen 6534 AB
netherlands
Phone: 31 2 435 29661
Fax: 31 2 435 29666
e-Mail: p.pavlov@maartenskliniek.nl

	 2006	 Pawelek,	Jeff,	BS
ASSO	 san Diego Center for spinal 

Disorders
4130 la Jolla Village Drive, suite 300
la Jolla, CA 92037
Phone: 1-(858) 678-0610
Fax: 1-(858) 678-0007
e-Mail: jpawelek@sandiego-spine.
com
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	 1977	 Pedras,	Claudio	V.,	MD
EMER	 (Marcia)

Centro De escoliose Do rio De 
Janeiro
rua Visconde De Piraja, n 44 /318
rio de Janeiro 22410-002
Brazil
Phone: 55 21 2522 1090
Fax: 55 21 2522 1090
e-Mail: cpedras@iis.com.br

	 2006	 Peelle,	Michael	W.,	MD
CAND	 (Jessica)

88 sgos/sgCo-Air Force Base
6881 sugar Maple Drive
Dayton, oh 45433
Phone: 1-(937) 257-1274
e-Mail: michael.peelle@wpafb.
af.mil

	 2008	 Pellise,	Ferran,	MD
CAND	 (Mar)

hospital Vall D’hebron
Pg Vall D’hebron 119-129
Barcelona 08035
spain
Phone: 34 6074 80771
Fax: 34 9323 81619
e-Mail: 24361fpu@comb.es

	 1978	 Peon-Vidales,	Hector,	MD
EMER	 (Carmen Cerda de Peon)

hospital Medica sur
Puenta De Piedra, #150 torre ii-107
Col. toriella guerra
Mexico City, DF 14050
Mexico
Phone: 52 556063449
Fax: 52 556063449
e-Mail: hadamian@hotmail.com

	 1998	 Perez-Grueso,	Francisco	Javier		
ACTI	 Sanchez,	MD
	 (Pilar)

hospital De la Paz, Madrid
Pedro rico 31. 8 g
Madrid,   28029
spain
Phone: 34191 7337733
Fax: 34191 5535696
e-Mail: perezgrueso@terra.es

	 1974	 Perlman,	Aaron	W.,	MD
EMER	 620 Windings lane

Cincinnati, oh 45220-1083

	 1998	 Perra,	Joseph	H.,	MD
ACTI	 (Beth)

twin Cities spine Center
Piper Building
913 e. 26th street, suite 600
Minneapolis, Mn 55404-4515
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: jhperra@tcspine.com

	 1966	 Perry,	Jacquelin,	MD	DSc
HONO	 rancho los Amigos nat’l rehab 

Ctr
Building 800 room 33
7601 e. imperial hwy
Downey, CA 90242
Phone: 1-(562) 401-6260
e-Mail: pklab@larei.org

	 1972	 Peterson,	Hamlet	A.,	MD
EMER	 (suzanne)

Mayo Clinic
emeritus office, Plummer 10
200 1st street
rochester, Mn 55905
Phone: 1-(507) 284-2691
Fax: 1-(507) 284-5036
e-Mail: peterson.hamlet@mayo.
edu

	 2009	 Petrenko,	Dmytro,	MD
CAND	 (natasha)

sytenko institute spine & Joint 
Pathology
80, Pushkinskaya str.
Kharkiv 61024
ukraine
Phone: 38 05 7700 1127
Fax: 38 05 7700 1127
e-Mail: det_ortop@mail.ru

	 2007	 Phillips,	Frank	M.,	MD
CAND	 (Denise Walt, MD)

Midwest orthopaedics
1725 W. harrison street, suite 1063
Chicago, il 60612
Phone: 1-(312) 432-2339
Fax: 1-(312) 942-1516
e-Mail: frank.phillips@rushortho.com

	 2002	 Phillips, Jonathan H., MD
ACTI	 (Jennifer)

Arnold Palmer hospital
Pediatric orthopaedic specialty 
Practice
83 W. Columbia street
orlando, Fl 32806
Phone: 1-(321) 841-3040
Fax: 1-(321) 841-3049
e-Mail: Jonathan.Phillips@
orlandohealth.com
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	 1999	 Phillips,	Preston	J.,	MD
ACTI	 (Melody)

Warren Clinic
natalie Medical Building
6475 s. Yale Avenue, suite 202
tulsa, oK 74136
Phone: 1-(918) 494-4460
Fax: 1-(918) 494-6560
e-Mail: pjphillips@saintfrancis.com

	 1989	 Phillips,	William	A.,	MD
ACTI	 (linda, MD)

Baylor College of Medicine
6621 Fannin, CC 670.01
houston, tx 77062
Phone: 1-(832) 822-3100
Fax: 1-(832) 825-3127
e-Mail: waphilli@
texaschildrenshospital.org

	 1983	 Picault,	Charles,	MD
EMER	 (July)

19 Chemin De la Fournache
sainte Foy les lyon
lyon,   89110
France
Fax: 334 78594530
e-Mail: charles.picault@chello.fr

	 1995	 Picetti,		III,	George	D.,	MD
ACTI	 (Dianne)

sutter Medical Center
2800 l street, suite 500
sacramento, CA 95816
Phone: 1-(916) 454-6850
Fax: 1-(916) 454-6852
e-Mail: gdpicettiiii@rcsis.com

	 2004	 Piehl,	Frederick	C.,	MD
CAND	 (Jeannie)

Midlands orthopaedics, P.A.
1910 Blanding street
Columbia, sC 29201
Phone: 1-(803) 933-6118
Fax: 1-(803) 256-9462
e-Mail: lauriep@midlandsortho.com

	 1983	 Pizzutillo,	Peter	D.,	MD
ACTI	 (Barbara)

st Christopher hospital for Children
orthopaedic Center for Children
erie Avenue At Front street, #133-1
Philadelphia, PA 19134-1095
Phone: 1-(215) 427-3423
Fax: 1-(215) 427-8782
e-Mail: peter.pizzutillo@tenethealth.
com

	 1996	 Place,	Howard	M.,	MD
ACTI	 (Jeanne)

st louis university Medical Center
3635 Vista Avenue At grand Blvd.
Po Box 15250
st louis, Mo 63110-0250
Phone: 1-(314) 577-8850
Fax: 1-(314) 268-5121
e-Mail: place@slu.edu

	 2005	 Ploumis,	Avraam,	MD,	PhD
CAND	 (sofia Androudi, MD)

25 Mitropoleos str.
thessaloniki 54624
greece
Phone: 30 231 0240740
Fax: 30 231 0240738
e-Mail: ploumis@med.auth.gr

	 2007	 Poe-Kochert,	Connie,	CNP
ASSO	 (richard)

university hospitals, Case Medical 
Center
Department of orthopaedics
11100 euclid Avenue
Cleveland, oh 44106
Phone: 1-(216) 844-5420
Fax: 1-(216) 844-1122
e-Mail: Connie.Poe-Kochert@
uhhospitals.org

	 1980	 Poitras,	Benoit	P.,	MD
ACTI	 (Brigitte)

ste-Justine hospital
3175 Cote ste-Catherine rd
Montreal, QC h3t 1C5
Canada
Phone: 1-(514) 345-4876
Fax: 1-(514) 345-4755
e-Mail: benoit_poitras@ssss.gouv.
qc.ca

	 1993	 Polly,		Jr.,	David	W.,	MD
ACTI	 (shirley M.Polly, MD)

university of Minnesota
Dept of ortho surgery
2450 riverside Avenue s., r200
Minneapolis, Mn 55454
Phone: 1-(612) 273-7951
Fax: 1-(612) 273-7959
e-Mail: pollydw@umn.edu

	 1967	 Ponseti, Ignacio V., MD
EMER	 (helena)

university of iowa hospital
Dept of orthopaedics
iowa City, iA 52242
Phone: 1-(319) 356-3469
Fax: 1-(319) 353-7919
e-Mail: ignacio-ponseti@uiowa.edu
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	 1968	 Ponte,	Alberto,	MD
ACTI	 (ellen)

stuart Clinic
Via trionfale 5952
roma 00136
italy
Phone: 39 06 3552 8200
Fax: 377 9770 8409
e-Mail: ellenponte@monaco.mc

	 2007	 Pourquie,	Olivier,	PhD
ASSO	 howard hughes Medical institute

stowers institute for Medical 
research
1000 e. 50th street
Kansas City, Mo 64110
Phone: 1-(816) 926-4442
Fax: 1-(816) 926-2077
e-Mail: olp@stowers-institute.org

	 1976	 Previgliano,	Hugo	I.,	MD
EMER	 (Juanita)

Pacheco de Melo 2155
Buenos Aires,   1126
Argentina
Phone: 5411 48039437
Fax: 5411 48072179

	 1984	 Price,	Charles	T.,	MD
ACTI	 (Pam)

Arnold Palmer hospital
Pediatric orthopaedic specialty 
Practice
83 W. Columbia street
orlando, Fl 32806
Phone: 1-(321) 843-5271
Fax: 1-(321) 843-5298
e-Mail: charles.price@
orlandohealth.com

	 1998	 Price,	Nigel	J.,	MD
ACTI	 (Karen)

Children’s Mercy hospital
Department of ortho surgery
2401 gillham road, #2160
Kansas City, Mo 64108
Phone: 1-(816) 234-3693
Fax: 1-(816) 855-1993
e-Mail: nprice@cmh.edu

	 2006	 Prince, Michelle M., MD
CAND	 Central texas Pediatric 

orthopaedics and scoliosis surgery
1301 Barbara Jordan Boulevard
suite 300
Austin, tx 78723
Phone: 1-(512)478-8116
Fax: 1-(512)478-9368
e-Mail: mprincem@yahoo.com

	 2005	 Puffinbarger,	William	Ray,	MD
CAND	 (nikola)

ouhsC
940 ne 13th street, suite 2Mr2000
oklahoma City, oK 73104
Phone: 1-(405) 271-6458
Fax: 1-(405) 271-1502
e-Mail: william-puffinbarger@ouhsc.
edu

	 1993	 Puno,	Rolando	M.,	MD
ACTI	 (M regina, MD)

spine institute
210 e. gray street, suite 900
louisville, KY 40202-3905
Phone: 1-(502) 584-7525
Fax: 1-(502) 584-6851
e-Mail: swhelan@spinemds.com

	 1987	 Purcell,	Graham	A.,	MD
EMER	 (lezlie)

3600 Wrightwood Drive
studio City, CA 91604
Phone: 1-(818) 985-3051
Fax: 1-(818) 985-3049
e-Mail: gpurcellmd@gmail.com

	 1998	 Raggio,	Cathleen	L.,	MD
ACTI	 (gene gavin)

hospital for special surgery
535 e. 70th street
new York, nY 10021
Phone: 1-(212) 606-1339
Fax: 1-(516) 222-6893
e-Mail: raggioc@hss.edu

	 2005	 Rahm,	Mark	D.,	MD
CAND	 (Christine)

scott & White Memorial hospital 
and Clinic
Dept of ortho surgery
2401 s. 31st street
temple, tx 76508
Phone: 1-(254) 724-4045
Fax: 1-(254) 724-7567
e-Mail: mrahm@swmail.sw.org

	 1997	 Rahn,	Kevin	A.,	MD
ASSO	 (Karla)

Fort Wayne orthopaedics
7601 W. Jefferson Boulevard
Fort Wayne, in 46814
Phone: 1-(260) 436-8686  x4330
Fax: 1-(260) 432-5075
e-Mail: credentialing@fwortho.com
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	 1999	 Raiszadeh,	Kamshad,	MD
ACTI	 (shirin)

6719 Alvarado road, #308
san Diego, CA 92120
Phone: 1-(619) 265-7212
Fax: 1-(619) 265-7922
e-Mail: kam@sdspineinstitute.com

	 2007	 Rajasekaran,	S.,	MD,	PhD
CAND	 (rama)

ganga Medical Centre & hospitals
313 Mettupalayam road
saibab Colony
Coimbatore 641043
india
Phone: 91 422 2485000
Fax: 91 422 2451444
e-Mail: sr@gangahospital.com

	 2005	 Ramirez-Lluch,	Norman	F.,	MD
CAND	 (sonia)

Pediatric orthopaedic
P o Box 6847 Marina station
Mayaguez, Pr 00681
Phone: 1-(787) 264-2066
Fax: 1-(787) 264-4483
e-Mail: normanpipe@aol.com

	 1999	 Rand,	Frank	F.,	MD
ACTI	 (Jennifer)

new england Baptist hospital
125 Parker hill Avenue, Converse 4
Boston, MA 02120
Phone: 1-(617) 754-5744
Fax: 1-(617) 754-5740
e-Mail: frand@caregroup.harvard.
edu

	 1971	 Randall,	Fay	M.,	MD
EMER	 400 university Park Drive, Apt g-93

homewood, Al 35209
e-Mail: fayrandall@charter.net

	 1999	 Raney, Ellen M., MD
ACTI	 shriners hospital for Children

1310 Punahou street
honolulu, hi 96826-1099
Phone: 1-(808) 951-3638
Fax: 1-(808) 942-8573
e-Mail: eraney@shrinenet.org

	 1969	 Rapp,	George	F.,	MD
EMER	 (Peggy)

9333 n. Meridian street, suite 370
indianapolis, in 46260
Phone: 1-(317) 580-9210
Fax: 1-(317) 580-9215
e-Mail: rappprop@gmail.com

	 1998	 Raso,	V.	James,	MASc
ASSO	 (Jane)

orthopaedic engineering group
glenrose rehabilitation hospital
10230 - 111 Avenue
edmonton, AB t5g 0B7
Canada
Phone: 1-(780) 735-8290
Fax: 1-(780) 735-7972
e-Mail: jim.raso@
albertahealthservices.ca

	 1999	 Rathjen,	Karl	E.,	MD
ACTI	 (Carolyn)

texas scottish rite hospital
Department of orthpaedics
2222 Welborn street
Dallas, tx 75219-3993
Phone: 1-(214) 559-7555
Fax: 1-(214) 559-7570
e-Mail: Karl.rathjen@tsrh.org

	 2005	 Ratliff,	John	Kevin,	MD
CAND	 (Carla Carvalho)

thomas Jefferson university
Department of neurosurgery
909 Walnut, 2nd Floor
Philadelphia, PA 19017
Phone: 1-(215) 955-7000
Fax: 1-(215) 503-9170
e-Mail: jratliff@jefferson.edu

	 1994	 Rawlins,	Bernard	A.,	MD
ACTI	 (Debra)

hospital for special surgery
535 e. 70th street
new York, nY 10021
Phone: 1-(212) 606-1632
Fax: 1-(212) 606-1726
e-Mail: rawlinsb@hss.edu

	 1999	 Ray,	R.	Charles,	MD
EMER	 Po Box 383872

Waikoloa, hi 96738
Phone: 1-(808) 883-8497
e-Mail: rcraymd@salut-ltd.com

	 1995	 Rechtine,		II,	Glenn	R.,	MD
ACTI	 (Joann)

university of rochester
Dept of orthopaedics
601 elmwood Avenue, Box 665
rochester, nY 14642
Phone: 1-(585) 275-8780
Fax: 1-(585) 756-4721
e-Mail: grechtine@aol.com
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	 1992	 Regan,	John	J.,	MD
ACTI	 (Jeanne scott)

120 s. spalding Drive, suite 400
Beverly hills, CA 90212
Phone: 1-(310) 385-8010
Fax: 1-(310) 385-8040
e-Mail: jjregan@spinesource.com

	 2006	 Reilly,	Christopher	W.,	MD,	FRCSC
CAND	 (leslie)

BC Children’s hospital
Dept. of orthopaedics
4480 oak street, room A234
Vancouver, BC V6h 3V4
Canada
Phone: 1-(604) 875-2275
Fax: 1-(604) 875-3186
e-Mail: creilly@cw.bc.ca

	 1981	 Reina,	Enrique	G.,	MD
EMER	 (Beatriz)

Copernico 2390 - 1 Piso
Buenos Aires 1425
Argentina
Phone: 011 48029874
Fax: 54 11 4777 8981
e-Mail: enriquereina@arnet.com.ar

	 1988	 Reinker,	Kent	A.,	MD
ACTI	 (howena (howie))

univ of tx health sciences Ctr
Dept of ortho, MC 7774
7703 Floyd Curl Drive
san Antonio, tx 78229-3900
Phone: 1-(210) 567-5125
Fax: 1-(210) 567-5167
e-Mail: kreinker@mac.com

	 1982	 Renshaw,	Thomas	S.,	MD
EMER	 (Carol)

379 Fort howell Drive
hilton head island, sC 29926
e-Mail: thomas.renshaw@yale.edu

	 2002	 Reynolds, Richard A K, MD
ACTI	 (terri)

Children’s hospital of Michigan
Chief Department of orthopaedic 
surgery
3901 Beaubien Boulevard
Detroit, Mi 48201
Phone: 1-(313) 745-8147
Fax: 1-(313) 745-5742
e-Mail: rreynold2@dmc.org

	 2003	 Rha,	Jong-Deuk,	MD
ASSO	 (soon-hee Cho)

han-il general hospital/
orthopaedic surgery
388-1 ssangmoon-Dong
Dobong-Ku
seoul 132-703
Korea
Phone: 822 901 3078
Fax: 822 901 3040
e-Mail: jdrha@unitel.co.kr

	 2007	 Rhim,	Seung-Chul,	MD
CAND	 (Jung-Mi Kim)

Asan Medical Center
388-1 Pungnap-2 Dong, songpa-gu
seoul 138-736
Korea
Phone: 822 3010 3554
Fax: 82 2 476 6738
e-Mail: scrhim@amc.seoul.kr

	 1996	 Ricciardi,	James	E.,	MD
ACTI	 (Pamela Ann)

lsu health sciences Center,  
ortho Dept
1542 tulane Ave, Box t6-7
new orleans, lA 70112
e-Mail: jricci@lsuhsc.edu

	 1992	 Richards,		III,	B.	Stephens,	MD
ACTI	 (Denise)

texas scottish rite hospital
2222 Welborn street
Dallas, tx 75219
Phone: 1-(214) 559-7558
Fax: 1-(214) 559-7570
e-Mail: steve.richards@tsrh.org

	 1994	 Richman,	Jory	D.,	MD
ACTI	 (Melanie, MD)

Mercy hospital
1350 locust street, suite 220
Pittsburgh, PA 15219-5114
Phone: 1-(412) 232-5800
e-Mail: jrichman@mercyhs.org

	 1979	 Riddick,	Max	F.,	MD
EMER	 (Patricia)

1553 Winter springs Blvd.
Winter springs, Fl 32708-3802
Phone: 1-(407) 359-4999
Fax: 1-(321) 238-2002
e-Mail: mfriddick@cfl.rr.com
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	 1998	 Rieger,	Mark	A.,	MD
ACTI	 (Bette)

the orthopedic Center, PA
218 ridgedale Avenue, suite 104
Cedar Knolls, nJ 07927-2109
Phone: 1-(973) 538-7700
Fax: 1-(973) 538-9478
e-Mail: marbones@aol.com

	 2001	 Riew,	K.	Daniel,	MD
ACTI	 (Mary)

Washington university school of 
Medicine
suite 11300 West Pavilion
one Barnes Jewish hospital Plaza
saint louis, Mo 63110
Phone: 1-(314) 747-2565
Fax: 1-(314) 747-2599
e-Mail: riewd@wustl.edu

	 2002	 Riina,	Joseph,	MD
ACTI	 (Kari)

orthoindy
5255 east stop 11 road
indianapolis, in 46237
Phone: 1-(317) 802-2000
Fax: 1-(317) 802-2405
e-Mail: j.riina@orthoindy.com

	 2000	 Riley,		III,	Lee	H.,	MD
ACTI	 (Kimberley)

Johns hopkins Med, ortho surgery
601 n. Caroline street, #5231
Baltimore, MD 21287-0882
Phone: 1-(410) 955-6930
Fax: 1-(410) 614-1451
e-Mail: lriley@jhmi.edu

	 2002	 Rinella,	Anthony	S.,	MD
ACTI	 (Mary)

loyola university Medical Center
Dept of ortho surgery
2160 s. 1st Avenue
Maywood, il 60153
Phone: 1-(708) 216-2612
Fax: 1-(708) 216-5858
e-Mail: rinella@me.com

	 1993	 Ritterbusch, John F., MD
ACTI	 (Penny)

sheridan orthopaedic Associates
1050 Myland road
sheridan, WY 82801
Phone: 1-(307) 674-7469
Fax: 1-(307) 674-4619
e-Mail: biggoose@fiberpipe.com

	 1982	 Rivard,	Charles	H.,	MD
ACTI	 (Christine)

hopital ste-Justine
B922
3175 Cote ste-Catherine
Montreal, QC h3t 1C5
Canada
Phone: 1-(514) 345-4839
Fax: 1-(514) 345-2353
e-Mail: chrivard@gmail.com

	 1985	 Roach,	James	W.,	MD
ACTI	 (liz)

shriners hospt. for Children-salt 
lake City
Fairfax road At Virginia street
salt lake City, ut 84103-4399
Phone: 1-(801) 536-3600
Fax: 1-(801) 536-3868
e-Mail: jameswroach@msn.com

	 1998	 Roberto,	Rolando	F.,	MD
ACTI	 (lori Klett)

university of California Davis
Department of orthopedics
4860 Y street, suite 3800
sacramento, CA 95817
Phone: 1-(916) 734-2937
Fax: 1-(916) 734-7904
e-Mail: rolando.roberto@ucdmc.
ucdavis.edu

	 1977	 Roberts,	John	M.,	MD
EMER	 (rusty)

Po Box 1655
Blue hill, Me 04614
Phone: 1-(207) 374-9933
e-Mail: johnmroberts@bryndwr.net

	 2005	 Rodriguez-Olaverri,	Juan	Carlos,	MD
CAND	 (Josune)

927 49th street
Brooklyn, nY 11219
Phone: 1-(718) 283-8927
e-Mail: olaverri67@yahoo.com

	 1984	 Rodts, Mary Faut, DNP, CNP, ONC,
ASSO	 FAAN	
	 (thomas)

1725 W. harrison street, #440
Chicago, il 60612
Phone: 1-(312) 738-2903
Fax: 1-(312) 738-0133
e-Mail: mrodts@rush.edu
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	 2008	 Roh,	Jeffrey	S.,	MD
CAND	 (grace)

orthopedics international spine
12333 ne 130th lane, #400
Kirkland, WA 98034
Phone: 1-425-216-4220
Fax: 1-425-216-4221
e-Mail: roh.jeffrey@yahoo.com

	 2002	 Roh,	Michael	S.,	MD
ACTI	 (Myong)

rockford spine Center, ltd.
2902 McFarland road, suite 300
rockford, il 61107
Phone: 1-(815) 316-2100
Fax: 1-(815) 316-2099
e-Mail: msr250@yahoo.com

	 2005	 Rohmiller,	Michael	T.,	MD,	PhD
CAND	 (Kimberly s. Draud, MD)

Cincinnati spine institute
9250 Blue Ash road
Cincinnati, oh 45242
Phone: 1-(513) 792-7445
Fax: 1-(513) 792-7451
e-Mail: mrohmiller@gmail.com

	 2008	 Rose,	Peter	S.,	MD
CAND	 (sarah)

Mayo Clinic Department of 
orthopedic surgery - gonda 14
200 First street sW
rochester, Mn 55905
Phone: 1-(507) 284-2995
Fax: 1-(507) 266-4234
e-Mail: rose.peter@mayo.edu

	 1989	 Rositto,	Victor,	MD
ACTI	 hospital gutierrez

Jose hernandez 2040  5. B
Capital Federal
Buenos Aires 1425
Argentina
Phone: 5411 4784 2050
Fax: 5411 4784 2050
e-Mail: victorr@fibertel.com.ar

	 2005	 Rosner,	Michael,	MD
CAND	 (inger)

Walter reed Army Medical Center
817 Woodside Parkway
silver spring, MD 20910
Phone: 1-(202) 782-9801
Fax: 1-(202) 782-6845
e-Mail: michael.rosner@us.army.mil

	 2001	 Roth,		Jr.,	Herbert	J.,	MD
ACTI	 (Kristin)

herbert roth Jr. MD, PC
201 West Big Beaver, suite 1060
troy, Mi 48084
Phone: 1-(248) 457 9190
Fax: 1-(248) 457 9188
e-Mail: hkroth@comcast.net

	 1975	 Roth,	Kenneth	Raymond,	MD
EMER	 (Pat)

13636 Jack rabbit road
Poway, CA 92064-1702
e-Mail: krroth@cox.net

	 2006	 Roussouly,	Pierre,	MD
CAND	 Centre des Massues

92, rue edmond locard
lyon, Cedex 05 69005
France
Phone: 33 4 72 38 48 55
Fax: 33 4 72 38 48 91
e-Mail: Chort@cmcr-massues.com

	 1984	 Rowe,	Dale	E.,	MD
ACTI	 (ellen)

Msu/KCMs Dept of orthopaedic 
surgery
1000 oakland Drive
Kalamazoo, Mi 49008-1282
Phone: 1-(269) 337-6250
Fax: 1-(269) 337-6441
e-Mail: rowe@kcms.msu.edu

	 1990	 Roye,		Jr.,	David	Price,	MD
ACTI	 (Carol roye, MD)

Morgan stanley Children’s hospital
of new York Presbytarian
3959 Broadway, suite 800 north
new York, nY 10032-1537
Phone: 1-(212) 305-5475
Fax: 1-(212) 305-8271
e-Mail: dpr2@columbia.edu

	 1997	 Rubery, Jr., Paul T., MD
ACTI	 (Andrea)

university of rochester Medical 
Center
orthopaedics
601 elmwood Avenue, Box 665
rochester, nY 14642
Phone: 1-(585) 275-2787
Fax: 1-(585) 756-4726
e-Mail: Paul_rubery@urMC.
rochester.edu
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	 2004	 Ruf,	Michael,	MD
ACTI	 (ute)

srh Zentralklinikum suhl ggmbh
A. schweitzer-str.2
suhl D-98527
germany
Phone: 49 3681 3557 50
Fax: 49 3681 3557 51
e-Mail: michael.ruf@zs.srh.de

	 2002	 Sabharwal,	Sanjeev,	MD
ACTI	 (ranjit)

Chief, Div of Pediatric orthopaedics
uMDnJ new Jersey Medical school
90 Bergen street, suite 7300
newark, nJ 07103
Phone: 1-(973) 972-0246
Fax: 1-(973) 972-1080
e-Mail: sabharsa@umdnj.edu

	 1992	 Sachs,	Barton	L.,	MD,	MBA,	CPE
ACTI	 (Patti)

Medical university of south Carolina
Professor of orthopaedics
169 Ashley Avenue
P.o Box 250332
Charleston, sC 29425
Phone: 1-(843) 792-8533
Fax: 1-(843) 792-0762
e-Mail: sachs@musc.edu

	 2006	 Sacks,	Janice	T.,	MS
HONO	 (stanley)

scoliosis Association inc.
Po Box 811705
Boca raton, Fl 33481
Phone: 1-(800) 800-0669
Fax: 1-(561) 994-2455
e-Mail: scolioassn@aol.com

	 2006	 Sacks,	Stanley	E.,	MA
HONO	 (Janice t.)

scoliosis Association inc.
P. o. Box 811705
Boca raton, Fl 33481-1705
Phone: 1-(561) 994-4435
Fax: 1-(561) 994-2455
e-Mail: scolioassn2@aol.com

	 2007	 Sacramento	Dominguez,	Maria	
CAND	 Cristina,	MD,	PhD
	 university hospital of Canarias

Carretera De ofra s/n.
la laguna
santa Cruz De tenerife 38320
spain
Phone: 34 922 678000
Fax: 34 922 279521
e-Mail: cristisacra@yahoo.es

	 2001	 Sadat,	Seyed	Mir	Mostafa,	MD
ACTI	 (Fatemeh-noughani)

sina Medical Center
no 56, naghdi street Alley
north sohrevardi street
tehran 1558613613
iran
Phone: 98 912 115 5597
Fax: 98 21 22 81 25 21
e-Mail: msadat@tums.ac.ir

	 1992	 Saer,		III,	Edward	H.,	MD
ACTI	 (Wendy)

Arkansas spine Center
Doctor’s Building, s-815
500 s. university Avenue
little rock, Ar 72205
Phone: 1-(501) 663-7937
Fax: 1-(501) 663-7931
e-Mail: esaer@arspecialty.com

	 1980	 Samberg,	L.	Carl,	MD
EMER	 (Barbara)

44 sedge Fern Drive
hilton head island, sC 29926-2777
Phone: 1-(843) 342-7976
e-Mail: bncsamberg@aol.com

	 2006	 Samdani,	Amer,	MD
CAND	 (Besma haque)

shriners hospital of Philadelphia
3551 north Broad street
Philadelphia, PA 19140
Phone: 1-(215) 430-4250
Fax: 1-(215) 430-4136
e-Mail: amersamdani@yahoo.com

	 1983	 Sanchez,	Alvaro	A.,	MD
EMER	 (nancy)

Po Box 10902
Colesville, MD 20904
Fax: 1-(301) 384-0481
e-Mail: Asanc68847@aol.com

	 1982	 Sanders, Albert E., MD
ACTI	 (shirley)

u.t. health science Center
Department of orthopaedics
7703 Floyd Curl Drive
Mail Code 7774
san Antonio, tx 78229-3900
Phone: 1-(210) 567-5168
Fax: 1-(210) 828-9127
e-Mail: asanders1@satx.rr.com
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	 1994	 Sanders,	James	O.,	MD
ACTI	 (tricia)

university of rochester Department 
of orthopaedics & rehabilitation
601 elmwood Avenue, Box 665
rochester, nY 14642
Phone: 1-(585) 275-1395
Fax: 1-(585) 276-1897
e-Mail: JAMes_sAnDers@urmc.
rochester.edu

	 1998	 Santora,	Stephen	D.,	MD
ACTI	 (Jane Ann)

shriners hosp. for 
Children-intermountain
Fairfax road At Virginia street
salt lake City, ut 84103-4399
Phone: 1-(801) 536-3600
Fax: 1-(801) 536-3868
e-Mail: ssantora@shrinenet.org

	 1990	 Sarwark,	John	F.,	MD
ACTI	 (Mimi)

Children’s Memorial hospital
2300 Children’s Plaza, #69 ortho
Chicago, il 60614
Phone: 1-(773) 327-0993
Fax: 1-(773) 327-1166
e-Mail: jsarwark@
childrensmemorial.org

	 2008	 Sasao,	Yutaka,	MD
CAND	 (Juri)

st Marianna univ sch of Med/ortho
2-16-1, sugao
Miyamae-ku
Kawasaki, Kanagawa 216-8511
Japan
Phone: 81 44 977 8111
Fax: 81 44 977 9651
e-Mail: sasaoyuta@hotmail.com

	 2003	 Sasso,	Rick	C.,	MD
ACTI	 (April)

indiana spine group
8402 harcourt road, suite 400
indianapolis, in 46260
Phone: 1-(317) 228-7000
Fax: 1-(317) 715-4887
e-Mail: rsasso@
indianaspinegroup.com

	 2006	 Satake, Kotaro, MD
CAND	 (Maiko)

hamamatsu Medical Center
328 tomitsukacho
hamamatsu, shizuoka 432-8580
Japan
Phone: 8153 453 7111
Fax: 8153 451 2768
e-Mail: satake@hmedc.or.jp

	 2008	 Sawyer,	Jeffrey	R.,	MD
CAND	 (Julie)

university of tennessee-Campbell 
Clinic
1400 south germantown road
germantown, tn 38138
Phone: 1-(901) 759-5404
Fax: 1-(901) 759-3192
e-Mail: Jsawyer@campbellclinic.
com

	 2004	 Scaduto,	Anthony	A.,	MD
ACTI	 (lynn)

orthopaedic hospital
2400 s. Flower street
los Angeles, CA 90007
Phone: 1-(213) 742-1122
Fax: 1-(213) 742-1435
e-Mail: tscaduto@laoh.ucla.edu

	 1978	 Schafer,	Michael	F.,	MD
EMER	 (eileen)

northwestern university
Feinberg school of Medicine
676 n. st. Claire, #1350
Chicago, il 60611
Phone: 1-(312) 926-4444
Fax: 1-(312) 926-4643
e-Mail: m-schafer@northwestern.
edu

	 1976	 Scheier,	Heiner,	MD
EMER	 Klinik schulthess

lengghalde 2
Zurich, Ch-8008
switzerland
Phone: 3 5 8 0 47481

	 1989	 Schlenzka,	Dietrich	K	A,	MD
ASSO	 (Anna)

orton orthopaedic hospital
invalid Foundation
tenholantie 10
helsinki, 00280
Finland
Phone: 35 89 4748 6624
Fax: 35 89 241 8415
e-Mail: dietrich.schlenzka@
invalidisaatio.fi

	 1976	 Schmitt,		Jr.,	E.	William,	MD
EMER	 (Yvonne)

Pediatric orthopaedic Assoc.
1605 Chantilly Drive ne, suite 310
Atlanta, gA 30324-3269
Phone: 1-(404) 321-9900
Fax: 1-(404) 321-4460
e-Mail: drorthopeds@aol.com
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	 2004	 Schmitz,	Michael	L.,	MD
CAND	 (susan nicole)

Children’s orthopaedics of Atlanta
5445 Meridian Mark road, #250
Atlanta, gA 30342
Phone: 1-(678) 686-6816
Fax: 1-(678) 686-6865
e-Mail: mikeschmitz@earthlink.net

	 1996	 Schneiderman,	Gary	A.,	MD
ACTI	 (Kathleen)

sutter neuroscience Medical 
group
2800 l street, suite 500
sacramento, CA 95816
Phone: 1-(916) 454-6850
Fax: 1-(916) 454-6690
e-Mail: garyspider@aol.com

	 2004	 Schnuerer,	Anthony	P.,	PA
ASSO	 (susan)

tall Forest Consulting, llC
1692 tall Forest lane
Collierville, tn 38017
Phone: 1-(901) 240-2553

	 1976	 Schock,	Charles	C.,	MD
EMER	 5 saint Vincent Circle, #300

little rock, Ar 72205-5417
Phone: 1-(501) 666-2770
Fax: 1-(501) 265-0091

	 2000	 Schopler,	Steven	A.,	MD
ACTI	 (robin)

southern California orthopedic 
institute
2400 Bahamas Drive
Bakersfield, CA 93309
Phone: 1-(818) 901-6600 x3740
Fax: 1-(818) 901-6683
e-Mail: sschopler@scoi.com

	 1978	 Schroeder,	F.	William,	MD
EMER	 (lou Ann)

219 Wagon Way
Bastrop, tx 78602
e-Mail: fschroeder2@austin.rr.com

	 1999	 Schwab,	Frank	J.,	MD
ACTI	 (elena)

nYu-hospital for Joint Diseases
305 second Avenue, suite 19
new York, nY 10010
Phone: 1-(212) 460-0180
e-Mail: fschwab@worldnet.att.net

	 2007	 Schwartz,	Daniel	M.,	PhD
CAND	 (Jamie)

surgical Monitoring Associates
900 old Marple road
springfield, PA 19064
Phone: 1-(610) 328-1166
Fax: 1-(610) 328-1533
e-Mail: danielmschwartz@mac.com

	 2006	 Schwartz,	David	G.,	MD
CAND	 (ellen)

orthoindy
8450 northwest Boulevard
indianapolis, in 46278
Phone: 1-317-802-2000
Fax: 1-317-802-2898
e-Mail: jharmless@orthoindy.com

	 1997	 Schwend,	Richard	M.,	MD
ACTI	 (Colleen)

Children’s Mercy hospital
2401 gillham road
Kansas City, Mo 64108
Phone: 1-(816) 234-3693
Fax: 1-(816) 855-1993
e-Mail: rmschwend@cmh.edu

	 2002	 Schwender,	James	D.,	MD
ACTI	 (Kirsie)

twin Cities spine Center
913 e. 26th street, suite 600
Minneapolis, Mn 55404
Phone: 1-(612) 775-6194
Fax: 1-(612) 775-6222
e-Mail: jdschwender@excite.com

	 1985	 Scoles,	Peter	V.,	MD
EMER	 (Angela)

national Board of Medical 
examiners
3750 Market street
Philadelphia, PA 19104
Phone: 1-(215) 590-9666
Fax: 1-(215) 590-9440
e-Mail: pscoles@nbme.org

	 1998	 Seavor, Nancy-Jane, RN, BSN
EMER	 53 Wildwood Drive

Cranston, ri 02920
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	 1994	 Segal,	Lee	S.,	MD
ACTI	 (susan)

Phoenix Children’s hospital
Dept of orthopedic surgery
2033 e Vista Avenue
Phoenix, AZ 85020
Phone: 1-(602) 316-9513 cell
e-Mail: lsegal@phoenixchildrens.
com

	 2002	 Sengupta,	Dilip	K.,	MD
ACTI	 (Papiya)

Dartmouth-hitchcock Medical 
Center
Dept. of orthopaedics spine 
Center
one Medical Center Drive
lebanon, nh 03756
Phone: 1-(603) 650-7522
Fax: 1-(603) 650-5338
e-Mail: dksg@hotmail.com

	 2007	 Senkoylu,	Alpaslan,	MD
CAND	 (Aylin)

gazi university, school of Medicine
Dept of orthopaedics and 
traumatology
Besevler
Ankara 06510
turkey
Phone: 90 555 269 7998
Fax: 90 312 212 9008
e-Mail: senkoylu@gazi.edu.tr

	 1998	 Shaffrey,	Christopher	I.,	MD
ACTI	 (Katie)

university of Virginia Medical 
Center
Department of neurosurgery
Box 800212
Charlottesville, VA 22908
Phone: 1-(434) 243-9714
Fax: 1-(434) 243-9248
e-Mail: cis8z@virginia.edu

	 2003	 Shah,	Suken	A.,	MD
ACTI	 (sheela)

Alfred i DuPont hospital for 
Children
1600 rockland road, Po Box 269
Wilmington, De 19899
Phone: 1-(302) 651-5904
Fax: 1-(302) 651-5951
e-Mail: sshah@nemours.org

	 2005	 Shamie,	Arya	Nick,	MD
CAND	 (sofia)

uClA school of Medicine
spine surgery
Po Box 491642
los Angeles, CA 90049
Phone: 1-(310) 440-2999
Fax: 1-(310) 601-1869
e-Mail: shamiemd@ucla.edu

	 1994	 Shapiro,	Jay,	MD
ACTI	 (shannon)

Dell Chidrens Medical Center
1301 Barbara Jordan Boulevard 
suite 300
Austin, tx 78723
Phone: 1-(512) 478-8116 x1002
Fax: 1-(512) 478-9378
e-Mail: JshAP1017@aol.com

	 1993	 Shaughnessy,	William	J.,	MD
ACTI	 (heidi)

Mayo Clinic
200 First street sW
rochester, Mn 55905-0001
Phone: 1-(507) 284-3660
Fax: 1-(507) 284-5539
e-Mail: shaughnessy.william@mayo.
edu

	 2008	 Shen,	Francis	H.,	MD
CAND	 university of Virginia

Dept. of orthopaedic surgery
Po Box 800159
Charlottesville, VA 22908
Phone: 1-(434) 243-0291
Fax: 1-(434) 243-0242
e-Mail: Fhs2g@virginia.edu

	 1998	 Shepherd,	Elian	M.,	MD
ACTI	 (hanna)

northwest indiana spinal surgery
9235 Broadway
Merrillville, in 46410-7046
Phone: 1-(219) 738-2255
Fax: 1-(219) 738-2060
e-Mail: spinalsurgery1@gmail.com

	 1982	 Sherman, Frederick C., MD
EMER	 (sam)

4217 royene ne
Albuquerque, nM 87110
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	 1994	 Shiba,	Ritsu,	MD
ASSO	 (Aiko)

shiba Clinic
2-7 sakaecho
shizuoka City, shizuoka 420-0844
Japan
Phone: 81 54 254 1576
Fax: 81 54 254 2939
e-Mail: r.shiba@mx1.s-cnet.ne.jp

	 2006	 Shilt,	Jeffrey	Scott,	MD
CAND	 (erin)

st. Alphonsus Pedicatric 
orthopaedics
6500 emeral street
Boise, iD 83704
Phone: 1-(208) 377-0777
Fax: 1-(208) 377-1070
e-Mail: jshilt@mac.com

	 2008	 Shimizu,	Katsuji,	MD,	DMSc
CAND	 (Michiko)

gifu university hospital
1-1 Yanagido
gifu 501-1194
Japan
Phone: 81 58 230 6330
Fax: 81 58 230 6331
e-Mail: shim@gifu-u.ac.jp

	 1997	 Shin,	Byung-Joon,	MD
ASSO	 (Jung-Mee, Kim)

soonchunhyang university hospital
657 hannam-Dong, Yongsan-gu
seoul 140-743
Korea
Phone: 82 2 709 9051
Fax: 82 2 796 3682
e-Mail: schsbj@hosp.sch.ac.kr

	 1994	 Shindell,	Richard	L.,	MD
ACTI	 (Mary)

333 e. osborn road, suite 255
Phoenix, AZ 85012-2360
Phone: 1-(602) 604-8941
Fax: 1-(602) 604-0499
e-Mail: rlshindell@aol.com

	 2008	 Shirley, Eric D., MD
CAND	 naval Medical Center Portsmouth

Bone & Joint institute
620 J. Paul Jones Circle
Portsmouth, VA 23708
Phone: 1-(757) 953-1877
Fax: 1-(757) 953-7240
e-Mail: eric.shirley@med.navy.mil

	 1988	 Shook,	James	E.,	MD
ACTI	 (Brenda)

12637 la solana Drive
redlands, CA 92373

	 1979	 Shufflebarger,	Harry	L.,	MD
ACTI	 (Cynthia Clark, rn)

Miami Children’s hospital
Dept of ortho surgery
3100 sW 62nd Avenue
Miami, Fl 33155-3009
Phone: 1-(305) 662-8385
Fax: 1-(305) 665-3894
e-Mail: hthook@aol.com

	 2005	 Siambanes,	David,	DO
CAND	 (JoAnne)

st. Joseph’s Children’s hospital of 
tampa
3003 W. Martin luther King Jr. Blvd.
tampa, Fl 33607
Phone: 1-(813) 554-8983
Fax: 1-(813) 554-8992
e-Mail: djsiambanes@earthlink.net

	 2001	 Siccardi,	Gian	Luigi,	MD
ACTI	 (Paola)

istituto Clinico Città studi
Via Catalani, 4
Milano 20131
italy
Phone: 39 02 2393 3054
Fax: 39 02 2393 6074
e-Mail: gl.siccardi@aol.it

	 1986	 Siegal,	Tzony,	MD
EMER	 (tali)

Chosen specialties Clinics
3 shprinzak street
tel Aviv,   64738
israel
Phone: 972 3 6917 222
Fax: 972 3 6957 049
e-Mail: chosen@zahav.net.il

	 2006	 Silva, Fernando Emilio, MD
CAND	 north texas neurosurgical and 

spine Cener
1816 thistle hill Drive
#15303
Forth Worth, tx 76110
Phone: 1-(949) 233-8785
e-Mail: fesr1md@yahoo.com
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	 1981	 Silverman,	Barry	J.,	MD
EMER	 (Judith)

2801 ne 208 terrace
Aventura, Fl 33180-1421
Phone: 1-(305) 705-0026
Fax: 1-(305) 705-0028
e-Mail: atjcbarry@aol.com

	 1992	 Simmons,	Edward	D.,	MD
ACTI	 (elizabeth)

235 north street
Buffalo, nY 14201-1401
Phone: 1-(716) 882-0035
Fax: 1-(716) 882-3032
e-Mail: kmurphy@simmonsortho.
com

	 2002	 Simmons,		III,	James	W.,	DO
ACTI	 (Jane)

south texas spinal Clinic
18626 hardy oak Blvd., #300
san Antonio, tx 78258
Phone: 1-(210) 495-9047
Fax: 1-(210) 495-9310
e-Mail: DoCsiM3@yahoo.com

	 2006	 Simon,	Scott	L.,	MD,	MPH
CAND	 (Madeline)

orthopaedic & neurosurgery 
specialists
tully health Center
32 strawberry hill Court, 4th Floor
stamford, Ct 06902
Phone: 1-(203) 487-0363
Fax: 1-(203) 487-0308
e-Mail: simon@onsmd.com

	 2001	 Singh,	Harwant,	MD,	PhD
ACTI	 (Pervin Kaur)

707 Persiaran senyum Bintang
Country heights
Kajang 43000
Malaysia
Phone: 03-22960888
Fax: 03-87347731
e-Mail: harws@pd.jaring.my

	 2009	 Singh,	Kern,	MD
CAND	 rush university Medical Center

1725 W. harrison Parkway
suite 1063
Chicago, il 60602
Phone: 1-(312)432-2373
Fax: 1-(312) 942-1516
e-Mail: kern.singh@rushortho.com

	 2007	 Sinicropi,	Stefano	M.,	MD
CAND	 (Marielle)

Midwest spine institute
1950 Curve Crest Blvd., suite 100
stillwater, Mn 55082
Phone: 1-(651) 430-3800
Fax: 1-(651) 430-3827
e-Mail: sinicro@aol.com

	 1998	 Skaggs,	David	L.,	MD
ACTI	 (Valerie ulene, MD)

Children’s hospital los Angeles
4650 W. sunset Boulevard
orthopaedics #69
los Angeles, CA 90027
Phone: 1-(323) 361-4658
Fax: 1-(323) 361-1310
e-Mail: dskaggs@chla.usc.edu

	 1982	 Slabaugh,	Peter	B.,	MD
ACTI	 (Jackie)

80 grand Ave
oakland, CA 94611
Phone: 1-(510) 238-1200
Fax: 1-(510) 238-1248
e-Mail: pslabaugh@acmedctr.org

	 1993	 Smith,	Brian	G.,	MD
ACTI	 (holly)

Yale university
Department of orthopaedics
Po Box 208071
new haven, Ct 06520-8071
Phone: 1-(203) 737-1616
Fax: 1-(203) 785-7132
e-Mail: brian.g.smith@yale.edu

	 1998	 Smith,	John	T.,	MD
ACTI	 (Melissa)

university of utah
Department of orthopedics
100 n. Mario Capecchi Drive  
suite 4550
salt lake City, ut 84113
Phone: 1-(801) 662-5600
Fax: 1-(801) 662-5630
e-Mail: john.smith@hsc.utah.edu

	 2009	 Smith, Justin S., MD, PhD
CAND	 university of Virginia

Dept of neurosurgery
Po Box 800212
Charlottesville, VA 22908
Phone: 1-(434) 243-9331
Fax: 1-(434) 243-1758
e-Mail: jss7f@virginia.edu
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	 1993	 Smith,	Michael	D.,	MD
ACTI	 Cervical spine specialists

7261 ohms lane, suite 551
edina, Mn 55439
Phone: 1-(952) 925-2425
Fax: 1-(952) 925-2038
e-Mail: msmith@
cervicalspinespecialists.com

	 1981	 Smyrnis,	Panayotis,	MD
EMER	 (Miranda)

3 n Douka street
Athens 10 674
greece
Phone: 003 2107216922
Fax: 0032108963108
e-Mail: vie@otenet.gr

	 1997	 Snyder,	Brian	D.,	MD,	PhD
ACTI	 (sharon)

Children’s hospital Boston
harvard Medical school
300 longwood Avenue, Fegan 2
Boston, MA 02115
Phone: 1-(617) 355-7409
Fax: 1-(617) 730-0321
e-Mail: brian.snyder@childres.
harvard.edu

	 2007	 Sokolowski,	Mark	J.,	MD
CAND	 (Margaret)

trinity orthopaedics, sC
1 erie Court, suite 7120
oak Park, il 60302
Phone: 1-(708) 848-4662
Fax: 1-(708) 848-4695
e-Mail: mjsokolowski@yahoo.com

	 2008	 Son-Hing,	Jochen	P.,	MD,	FRCSC
CAND	 (Adrianne)

rainbow Babies & Children’s 
hospital
11100 euclid Avenue
Cleveland, oh 44106
Phone: 1-(216) 844-6066
Fax: 1-(216) 844-1122
e-Mail: jochen.son-hing@
uhhospitals.org

	 1996	 Song,	Kit	M.,	MD
ACTI	 (Kwi Yong lee)

seattle Children’s hospital
4800 sand Point Way ne, W-7706
seattle, WA 98105
Phone: 1-(206) 987-3475
Fax: 1-(206) 987-3852
e-Mail: kit.song@seattlechildrens.org

	 1994	 Songer,	Matthew	N.,	MD
ACTI	 (laura)

orthopaedic surgery Associates of 
Marquette PC
upper Peninsula Medical Center
1414 West Fair Avenue, suite 190
Marquette, Mi 49855-2675
Phone: 1-(906) 225-1321
Fax: 1-(906) 228-9371
e-Mail: matthewsonger@gmail.com

	 1995	 Soucacos,	Panayotis	N.,	MD,	FACS
EMER	 (elizabeth)

ortho Dept. university of Athens
school of Medicine, K.A.t. 
Accident hosp
2 nikis st. Kifisia
Athens 14561
greece
Phone: 30 210 5832 398
Fax: 30 210 6280 787
e-Mail: soucacos@pamjomet.gr

	 1999	 Soucacos,	Panayotis	K.,	MD
ASSO	 (Despina)

“A. Fleming” general hospital
14, 25th March str
Melissia 151 27
greece
Phone: 30 6977 396396
e-Mail: soucacos@otenet.gr

	 1997	 Southern,	Edward	P.,	MD
ACTI	 (Karen)

orthopedic Associates of 
Marquette
1414 W. Fair Avenue, suite 190
Marquette, Mi 49855
Phone: 1-(906) 228-7020
Fax: 1-(906) 228-9371
e-Mail: edwardsouthern@
doctorsouthern.com

	 1982	 Spencer,	David	L.,	MD
EMER	 (Katie)

the spine Center
1875 W. Dempster, #425
Park ridge, il 60068-1129
Phone: 1-(847) 698-9330
Fax: 1-(847) 698-1429
e-Mail: dlsmd@chicagospine.net

	 2007	 Spiegel, David A., MD
CAND	 the Children’s hospital of 

Philadelphia
34th & Civic Center Boulevard
2nd Floor Wood
Philadelphia, PA 19104
Phone: 1-(215) 590-1527
Fax: 1-(215) 590-1501
e-Mail: spiegeld@email.chop.edu
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	 1978	 Spira,	Irvin	A.	S.,	MD
EMER	 (Florence)

northshore orthopaedic - spine 
specialists
1 Kensington gate
great neck, nY 11021
Phone: 1-(917) 301-3202
Fax: 1-(516) 487-1618
e-Mail: doctorspira@gmail.com

	 1994	 Spivak,	Jeffrey	M.,	MD
ACTI	 (Melanie)

hospital for Joint Disease
301 e. 17th street
new York, nY 10003-3804
Phone: 1-(212) 598-6696
Fax: 1-(212) 598-6723
e-Mail: jeffrey.spivak@nyumc.org

	 1992	 Sponseller,	Paul	D.,	MD
ACTI	 (Amy)

Johns hopkins
601 n. Caroline street, #5212
Baltimore, MD 21287-0882
Phone: 1-(410) 955-3136
Fax: 1-(410) 502-3944
e-Mail: psponse@jhmi.edu

	 1985	 Springorum,	Hans-Werner,	MD
EMER	 (lotte, MD)

Wachbacher str. 27
Bad Mergentheim 97980
germany
e-Mail: profspringorum@freenet.de

	 1992	 Stambough,	Jeffery	L.,	MD,	MBA
ACTI	 (nancy)

tristate orthopaedic treatment 
Center
4600 smith road, suite B
Cincinnati, oh 45212
Phone: 1-(513) 569-4104
Fax: 1-(513) 561-1654
e-Mail: drstambough@fuse.net

	 1987	 Stanitski, Carl L., MD
EMER	 (Deborah)

87 surfscoter road
Kiawah island, sC 29455
e-Mail: stAnitsC@musc.edu

	 1995	 Stanley,		Jr.,	Earl	Austin,	MD
ACTI	 (suzanne)

university of texas health science 
Center at san Antonio
uthsCsA Dept. of orthopaedics
7703 Floyd Curl Drive
san Antonio, tx 
Phone: 1-(210) 567 5125
e-Mail: earlstan@aol.com

	 2007	 Stanley,	Scott	K.,	MD
CAND	 (Dawn)

Denver Vail orthopedics, PC
8101 e. lowry Boulevard, suite 260
Denver, Co 80230
Phone: 1-(303) 214-4500
Fax: 1-(720) 974-5239
e-Mail: drsstanley@hotmail.com

	 2000	 Stans,	Anthony	A.,	MD
ACTI	 (lena)

Mayo Clinic, ortho
200 First street sW
rochester, Mn 55905-0001
Phone: 1-(507) 266-5225
Fax: 1-(507) 284-5539
e-Mail: stans.anthony@mayo.edu

	 1999	 Stasikelis,	Peter	J.,	MD
ACTI	 (sharon)

shriners hospital for Children
950 W. Faris road
greenville, sC 29605-4255
Phone: 1-(864) 255-7932
Fax: 1-(864) 271-4471
e-Mail: pskk2000@yahoo.com

	 1972	 Steel,	Howard	H.,	MD
EMER	 (Betty Jo)

1526 Mt. Pleasant road
Villanova, PA 19085
Phone: 1-(610) 527-0650
Fax: 1-(610) 527-1921
e-Mail: hsteelMD@aol.com

	 1989	 Stephen,	John	P	H,	MD
EMER	 (Christina)

Prince of Wales Private hospital
Barker street, suite 29, level 7
randwick, nsW 2031
Australia
Phone: 61 2 9650 4770
Fax: 61 2 9650 4905
e-Mail: saskia8m@bigpond.net.au
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	 1986	 Stevens,	David	B.,	MD
EMER	 (sally)

620 lakeshore Drive
lexington, KY 40502-3117
e-Mail: dstevens4@prodigy.net

	 1998	 Stevens,	William	R.,	MD
ACTI	 (lynne hoban, DVM)

the Center For spinal Disorders
1331 north 7th street, suite 140
Phoenix, AZ 85006
Phone: 1-(602) 253-7000
Fax: 1-(602) 712-9800
e-Mail: drstevens@csd.md

	 2008	 Stieber,	Jonathan	R.,	MD
CAND	 st. luke’s-roosevelt hospital

425 W. 59th street, suite 4g
new York, nY 10019
Phone: 1-(212) 636-3800
Fax: 1-(212) 523-7575
e-Mail: stiebermd@gmail.com

	 2006	 Stikeleather,	Luke,	CO
ASSO	 (Donnah)

2802 Merrilee Drive, suite 100
Fairfax, VA 22031
Phone: 1-(703) 849-9200
Fax: 1-(703) 849-8499
e-Mail: orthotist@orthoticsolutions.
com

	 1989	 Stokes,	Ian	A.	F.,	PhD
ACTI	 (nancy Zimny)

university of Vermont
Department of ortho and rehab
95 Carrigan Drive
Burlington, Vt 05405-0084
Phone: 1-(802) 656-2250
Fax: 1-(802) 656-4247
e-Mail: ian.stokes@uvm.edu

	 1971	 Stone, Jr., Charles S., MD
EMER	 (susette)

401 landon gate
Pittsburgh, PA 15238
Phone: 1-(412) 963-7196
e-Mail: cstone103@aol.com

	 1973	 Strayer,		III,	Luther	M.,	MD
EMER	 (Mary Ann B.)

2 Wild laurel lane
hilton head island, sC 29926
e-Mail: docstray@hargray.com

	 1993	 Sturm,	Peter	F.,	MD
ACTI	 (Judith)

shriner’s hospital
2211 n. oak Park Avenue
Chicago, il 60707-3392
Phone: 1-(773) 385-5500
Fax: 1-(773) 385-5488
e-Mail: psturm@shrinenet.org

	 1999	 Sucato,	Daniel	J.,	MD,	MS
ACTI	 (lisa)

texas scottish rite hospital for 
Children
2222 Welborn street
Dallas, tx 75219
Phone: 1-(214) 559-7557
Fax: 1-(214) 559-7570
e-Mail: dan.sucato@tsrh.org

	 1997	 Suh,	Paul	B.,	MD
ACTI	 (Kay)

north Carolina spine Center
101 Conner Drive, #200
Chapel hill, nC 27514
Phone: 1-(919) 929-7796
Fax: 1-(919) 967-3860
e-Mail: drpsuh@pol.net

	 1979	 Suk,	Se-Il,	MD
ACTI	 (in-sook)

seoul spine institute
inje univ sanggye Paik hospital
761-1 sanggye 7 Dong, nowon-Ku
seoul 139-707
Korea
Phone: 82 2 3392 1100
Fax: 82 2 3392 1101
e-Mail: seilsuk@unitel.co.kr

	 2005	 Sun,	Edward	C.,	MD
CAND	 (Jacqueline)

1720 el Camino real, #116
Burlingame, CA 94010
Phone: 1-(650) 692-1475
Fax: 1-(650) 692-1643
e-Mail: ecsun88@yahoo.com

	 2001	 Surat,	Adil,	MD
EMER	 (Zehra)

hacettepe university
Faculty of Medicine
sihhiye
Ankara 06100
turkey
Phone: 90 312 305 1793
Fax: 90 312 310 0161
e-Mail: asurat@hacettepe.edu.tr
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	 2007	 Suratwala,	Sanjeev,	MD
CAND	 (Prianka)

tuckahoe orthopaedic Associates
1501 Maple Ave, suite 200
richmond, VA 23226
Phone: 1-(804) 285-2300
Fax: 1-(804) 285-8420
e-Mail: drsuratwala@gmail.com

	 1985	 Suzuki,	Nobumasa,	MD
ACTI	 (sumiko)

scoliosis Center saiseikai Central 
hospital
1-4-17 Mita, Minato-ku
tokyo 108-0073
Japan
Phone: 81 3 3451 8211
Fax: 81 3 3451 6102
e-Mail: nobumasa@po.jah.ne.jp

	 2000	 Swank,	Michael	L.,	MD
ASSO	 Freiberg orthopaedics & sports 

Medicine
one Kenwood Place
9825 Kenwood road, suite 200
Cincinnati, oh 45242-6232
Phone: 1-(513) 221-5500
Fax: 1-(513) 221-1962
e-Mail: mswank2789@aol.com

	 1984	 Swank,	Susan	M.,	MD
EMER	 (Damon)

harbor uClA Medical Center
1000 W. Carson street
torrance, CA 90509
Phone: 1-(310) 710-5721
e-Mail: susanmswank@hotmail.com

	 2002	 Sweet,	Fred	A.,	MD
ACTI	 rockford spine Center, ltd

2902 McFarland road, suite 300
rockford, il 61107
Phone: 1-(815) 316-2100
Fax: 1-(815) 316-2099
e-Mail: fasweet@rockfordspine.com

	 1980	 Taddonio, Rudolph F., MD
ACTI	 (Karin)

244 Westchester Avenue, suite 316
White Plains, nY 10604
Phone: 1-(914) 288-0045
Fax: 1-(914) 288-0065
e-Mail: sssx@sprintmail.com

	 2009	 Takahashi,	Jun,	MD,	PhD
CAND	 (tomoko)

shinshu university school of 
Medicine
Dept of orthop surgery
3-1-1 Asahi
Matsumoto, nagano 390-8621
Japan
Phone: 81 263 37 2659
Fax: 81 263 35 8844
e-Mail: jtaka@shinshu-u.ac.jp

	 1998	 Takemitsu,	Yoshiharu,	MD
EMER	 (naoko)

oita orthopaedic hospital
iwata-cho 1-1-41
oita 870-0936
Japan
Phone: 81 97 552 5151
Fax: 81 97 588 8573
e-Mail: takemreh@h4.dion.ne.jp

	 2007	 Takeshita,	Katsushi,	MD
CAND	 (sayako)

the university of tokyo hospital
7-3-1 hongo
Bunkyo-ku 113-8655
Japan
Phone: 81 3 3815 5411
Fax: 81 3 3818 4082
e-Mail: takeshita-ort@h.u-tokyo.
ac.jp

	 1995	 Tall,	Reginald	L.,	MD
ACTI	 (Michelle)

Jewett orthopaedic Clinic
1285 orange Avenue
Winter Park, Fl 32789-4941
Phone: 1-(407) 647-2287
Fax: 1-(407) 643-1393
e-Mail: ddavis@jewettortho.com

	 2009	 Tally,	William	C.,	MD
CAND	 (toby)

southeastern orthopedic 
Associates
210 e. Derenne Avenue
savannah, gA 31405
Phone: 1-(912) 655-8435
e-Mail: wtally@orthocentersav.com

	 2000	 Talu,	Ufuk,	MD
ACTI	 (gul, MD)

university of istanbul
istanbul Medical Faculty ortho & 
truma
topkapi, istanbul 34390
turkey
Phone: 90 212 635 1235
Fax: 90 212 635 2835
e-Mail: ufuktalu@yahoo.com
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	 2002	 Talwalkar,	Vishwas	R.,	MD
ACTI	 (susan)

shriners hospitals for Children
1900 richmond road
lexington, KY 40502
Phone: 1-(859) 266-2101
Fax: 1-(859) 268-5636
e-Mail: vtalwalkar@shrinenet.org

	 1999	 Tan,	Chong-Tien,	MD
ACTI	 (Cheng-see lim)

island spine and scoliosis
#06-03 Mt. elizabeth Medical 
Centre
3 Mt. elizabeth
singapore 228510
singapore
Phone: 65 6737 5683
Fax: 656 732 7290
e-Mail: ctientan@singnet.com.sg

	 2006	 Taneichi,	Hiroshi,	MD
CAND	 (hiromi)

Dokkyo Medical university school of 
Medicine
Department of orthopaedics
880 Kitakobayashi, Mibumachi
shimotsugagun, tochigi 321-0293
Japan
Phone: 81 282 87 2161
Fax: 81 282 86 5422
e-Mail: htane@sea.plala.or.jp

	 2006	 Tassone,	J.	Channing,	MD
CAND	 (holly)

Children’s Corporate Center
9000 W. Wisconsin Ave., suite C360
Po Box 1997
Milwaukee, Wi 53201
Phone: 1-(414) 337-7320
Fax: 1-(414) 337-7337
e-Mail: arecely@chw.org

	 1978	 Taylor,	T.	K.	F.
EMER	 north shore Private hospital

suite ii, level 3
Westbourne Avenue
st. leonards, nsW 2065
Australia
Phone: 612 9460 8700
Fax: 612 9460 7222
e-Mail: tktaylor@med.usyd.edu.au

	 1997	 Tebor,	Gary	B.,	MD
ACTI	 (sue)

university orthopaedic Associates
601 elmwood Avenue, Box #665
rochester, nY 14642
Phone: 1-(585) 275-8411
Fax: 1-(585) 276-1897
e-Mail: gary_tebor@urmc.rochester.
edu

	 1981	 Tello,	Carlos	A.,	MD
ACTI	 (Ana Maria)

hospital De Pediatria garrahan
uruguay 1279, PB
Buenos Aires 1016
Argentina
Phone: 54 11 4812 5257
Fax: 54 11 4796 4483
e-Mail: tello@fibertel.com.ar

	 2007	 Tezeren,	S.	Gunduz,	MD
CAND	 (Zerrin)

Cumhuriyet university hospital
Dept. of orthopaedics & 
traumatology
sivas 58140
turkey
Phone: 90 532 287 23 43
Fax: 90 346 219 12 84
e-Mail: gtezeren@yahoo.com

	 2002	 Thanapipatsiri,	Surin,	MD
ASSO	 (Pimol)

siriraj hospital
Faculty of Medicine
Department of orthopaedic 
surgery
Bangkok 10700
thailand
Phone: 662 411 3191
Fax: 662 418 2172
e-Mail: sistp@mahidol.ac.th

	 2007	 Thanh,	Vo	Van,	MD,	PhD
CAND	 (lien Kim le)

Center for trauma & orthopaedics
head of spinal surgery Dept A
929 tran hung Dao
ho Chi Minh City Dist 5, 848
Viet nam
Phone: 848 923 7007
Fax: 848 923 0590
e-Mail: thanhvmd@gmail.com
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	 1995	 Thometz,	John	G.,	MD
ACTI	 (elizabeth)

Children’s hospital of Wisconsin
999 n. 92nd street, suite C360
Wauwatosa, Wi 53226
Phone: 1-(414) 337-7300
Fax: 1-(414) 337-7337
e-Mail: jthometz@chw.org

	 1992	 Thompson,	Alistair	Graham,	FRCS
EMER	 (Pam)

81 harborne road
edgbaston, Birmingham B15 3hg
united Kingdom
Phone: 44 121 455 9496
Fax: 44 121 685 4264
e-Mail: agtspine@googlemail.com

	 1985	 Thompson,	George	H.,	MD
ACTI	 (Janice)

rainbow Babies & Children’s 
hospital
11100 euclid Avenue
Cleveland, oh 44106
Phone: 1-(216) 844-5416
Fax: 1-(216) 844-1122
e-Mail: ght@po.cwru.edu

	 1996	 Thomson,	Jeffrey	D.,	MD
ACTI	 (susan)

CCMC Dept of ortho surgery
282 Washington street, 1A
hartford, Ct 06106
Phone: 1-(860) 545-8643
Fax: 1-(860) 545-8650
e-Mail: jthomso@ccmckids.org

	 2006	 Tis,	John,	MD
CAND	 (Dawn Bedlivy)

Johns hopkins
Department of orthopaedic 
surgery
601 n. Caroline street, suite 5245
Baltimore, MD 21287
Phone: 1-(410) 502-9937
e-Mail: jtis1@aol.com

	 1981	 Tolo,	Vernon	T.,	MD
ACTI	 (Charlene)

Children’s hospital los Angeles
4650 W. sunset Boulevard, Ms#69
los Angeles, CA 90027
Phone: 1-(323) 361-4658
Fax: 1-(323) 671-3676
e-Mail: vtolo@chla.usc.edu

	 2002	 Torode,	Ian	P.,	MD
ASSO	 (lyn)

64 Chapman street
north Melbourne, ViC 3051
Australia
Phone: 61  03 9329 4937
Fax: 61 03 9329 4969
e-Mail: ian.torode@vpoc.com.au

	 2005	 Tortolani,	P.	Justin,	MD
CAND	 scoliosis and spine Center

orthopaedic Associates
7505 osler Drive, suite 104
towson, MD 21204
Phone: 1-(410) 337-8888
Fax: 1-(410) 823-4833
e-Mail: pjtort@msn.com

	 1988	 Trammell,	Terry	R.,	MD
ACTI	 (rhonda)

8450 northwest Boulevard
indianapolis, in 46278
Phone: 1-(317) 802-2049
Fax: 1-(317) 802-2835
e-Mail: trt@indyspinemd.com

	 1990	 Transfeldt,	Ensor	E.,	MD
ACTI	 (grace)

twin Cities spine Center
Piper Building
913 e. 26th street, suite 600
Minneapolis, Mn 55404-4515
Phone: 1-(612) 775-6200
Fax: 1-(612) 775-6222
e-Mail: eetransfeldt@tcspine.com

	 1978	 Tredwell,	Stephen	J.,	MD
EMER	 (sirkka)

704-1428 West 6th Avenue
Vancouver, BC V6h 3h4
Canada
Phone: 1-(604) 261-7579
e-Mail: tredwell@telus.net

	 1998	 Tribus, Clifford B., MD
ACTI	 (luann)

university of Wisconsin-Madison
orthopedics and rehabilitation
600 highland Avenue, K4/751
Madison, Wi 53792-3228
Phone: 1-(608) 263-9456
Fax: 1-(608) 265-6375
e-Mail: tribus@ortho.wisc.edu
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	 2007	 Tsirikos,	Athanasios	Thanos,	MD,	
FRCS,		 ASSO	 PhD
	 (Victoria)

scottish national spine Deformity 
Center
royal hospital for sick Children
sciennes road
edinburgh scotland eh9 1lF
united Kingdom
Phone: 44 131 536 0784
Fax: 44 131 536 0924
e-Mail: atsirikos@hotmail.com

	 1982	 Tsou,	Paul	M.,	MD
ACTI	 (schumarry)

1245 16th street, #220
santa Monica, CA 90404
Phone: 1-(310) 319-3800
Fax: 1-(310) 458-7822
e-Mail: ptsou@mednet.ucla.edu

	 2008	 Tsuji,	Taichi,	MD
CAND	 (Kyoko)

Meijo hospital
1-3-1, sannomaru, nakaku
nagoya 466-8550
Japan
Phone: 81 52 201 5311
Fax: 81 52 201 5318
e-Mail: tsujitaichi@aol.com

	 1966	 Tupper,	James	W.,	MD
EMER	 (sylvia)

3126 W. laurelhurst Drive, ne
seattle, WA 98105-5346

	 1993	 Turi,	Mario,	MD
ACTI	 Penobcot Bay orthopaedic 

Associates
4 glen Cove Drive, suite 206
rockport, Me 04856
Phone: 1-(207) 593-5454
Fax: 1-(207) 593-5352
e-Mail: turi2@msn.com

	 1984	 Tylkowski,	Chester	M.,	MD
ACTI	 (Maureen)

shriners hospital for Children
1900 richmond road
lexington, KY 40502-1298
Phone: 1-(859) 266-2101
Fax: 1-(859) 268-5636
e-Mail: ctylkowski@shrinenet.org

	 1973	 Ulin,	Richard	I.,	MD
EMER	 (susan)

1095 Park Avenue
new York, nY 10128-1154
Phone: 1-(212) 860-0905
Fax: 1-(212) 410-1251
e-Mail: richard.ulin@mssm.edu

	 2006	 Uno,	Koki,	MD,	PhD
CAND	 Kobe Medical Center

Children, ortho surgery
2-566-361 Kitayamadai, nishiku
Kobe 6512215
Japan
Phone: 81 78 791 0111
Fax: 81 78 791 5213
e-Mail: uno@kobemc.go.jp

	 1999	 Vaccaro,	Alexander	R.,	MD
ACTI	 (Midge)

rothman institute at Jefferson
925 Chestnut street, 5th Floor
Philadelphia, PA 19107-4216
Phone: 1-(267) 339-3623
Fax: 1-(215) 503-0580
e-Mail: alexvaccaro3@aol.com

	 2009	 Van	Bosse,	Harold	J	P,	MD
CAND	 (Ana)

shriners hospital for Children, 
Philadelphia
3551 n. Broad street
Philadelphia, PA 19140
Phone: 1-(215) 430-4288
Fax: 1-(215) 430-4079
e-Mail: hvanbosse@shrinenet.org

	 1998	 Van	Buskirk,	Cathleen	S.,	MD
ACTI	 Alpine spine Center, PC

1155 Alpine Avenue, suite 280
Boulder, Co 80304
Phone: 1-(303) 546-6600
Fax: 1-(303) 546-6500
e-Mail: CVB101@aol.com

	 1988	 van	Dam,	Bruce	E.,	MD
EMER	 (nina)

spondylos Medical group, inc.
4130 la Jolla Village Drive, ste 300
la Jolla, CA 92037
Phone: 1-(858) 587-0700
Fax: 1-(858) 587-0401
e-Mail: bvandam@redwire.net

	 1973	 VandenBrink,	Keith	D.,	MD
EMER	 Po Box 409

roan Mountain, tn 37687
e-Mail: kcv638@charter.net
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	 2006	 Vanderhave,	Kelly,	MD
CAND	 (Kenneth)

unv of Michigan health system 
orthopaedic surgery
2912 taubman Center, sPC 5328
Ann Arbor, Mi 48109-5328
Phone: 1-(734) 615-3599
Fax: 1-(734) 647-3291
e-Mail: klvander@med.umich.edu

	 2008	 Varma,	Vikas	V.,	MD
CAND	 Manhattan orthopedic & sports 

Medicine group
1065 Park Avenue
new York, nY 10128
Phone: 1-(212) 289-0700
Fax: 1-(212) 289-0171
e-Mail: vvarm001@umaryland.edu

	 1995	 Vaughan,	John	J.,	MD
ACTI	 (Michelle)

1760 nicholasville road, suite 604
lexington, KY 40503
Phone: 1-(859) 255-9059
Fax: 1-(859) 254-3112
e-Mail: JJVAughAnsr@msn.com

	 2004	 Ventura,	Norberto,	MD,	PhD
ACTI	 (susana giral)

san Joan De Deu hospital
Passeig san Joan De Deu 2
esplugues De llobregat
Barcelona 08950
spain
Phone: 93 280 4000
Fax: 93 203 3959
e-Mail: nventura@hsjdbcn.org

	 1989	 Veraart,	Ben	E.,	MD
EMER	 (hanna)

Wisseloordlaan 129
hilversum 1217D2
netherlands
Phone: 3135 538 2511
e-Mail: benveraart@hetnet.nl

	 1997	 Verska, Joseph M., MD
ACTI	 (Desiree)

spine institute of idaho
360 e. Montvue Drive, #100
Meridian, iD 83642-6318
Phone: 1-(208) 855-2900
Fax: 1-(208) 898-9877
e-Mail: jverska@aol.com

	 2009	 Vidyadhara,	Srinivasa,	MBBS,			
CAND	 MS,	DNB,	FNB
	 (Alia, MD)

Manipal hospital, Consultant spine 
surgeon
Airport road
Bangalore 560017
india
Phone: 09 8452 10001
Fax: 080 2520 3164
e-Mail: vidya007@gmail.com

	 1995	 Villanueva,	Carlos,	MD,	PhD
ACTI	 (Ampar)

hospital De las Paz – Madrid
hospital Vall D’hebron.
P. Vall D’hebron 119-129
Barcelona 08035
spain
Phone: 34 9348 93480
Fax: 34 9348 93411
e-Mail: villanueva.c@terra.es

	 2007	 Vincent,	Kent,	MD
CAND	 (susie)

Children’s orthopedic specialist
1605 e. river road, #101
tucson, AZ 85718
Phone: 1-(520) 296-5437
Fax: 1-(520) 296-9683
e-Mail: vincentkent@hotmail.com

	 2005	 Vital,	Jean	Marc,	MD
CAND	 (Corinne)

unite de Pathologie rachidienne
Chu Pellegrin tripode
Place AMelie raba leon
Bordeaux Cedex 33076
France
Phone: 33 5 56 79 56 79
Fax: 33 5 5679 6043
e-Mail: vital.jean-marc@wanadoo.fr

	 2006	 Vitale,	Michael	G.,	MD
CAND	 (Andrea)

Children’s hospital of nY 
Presbyterian
3959 Broadway, 8th Floor north
new York, nY 10032
Phone: 1-(212) 305-5475
Fax: 1-(212) 305-8271
e-Mail: mgvl@columbia.edu
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	 1986	 Viviani,	Guillermo	R.,	MD
EMER	 (Karen)

McMaster university Medical 
Center
Dept of surgery 4e6
1200 Main street, West
hamilton, on l8n 3Z5
Canada
Phone: 1-(905) 521-2100
Fax: 1-(905) 521-9992
e-Mail: viviani@fhs.mcmaster.ca

	 2007	 Voleti,	Surya	Prakash	Rao,	MS,	DNB
CAND	 (Jwala srikala)

spine Centre,Wockhardt hosptials
Kamineni Wockhardt hospital
King Koti
Abids hyderabad 500001
india
Phone: 91 9848 024699
Fax: 91 40 2331 0076
e-Mail: vsprao@rediffmail.com

	 1997	 Von	Rueden,	Kurt	W.,	MD
ACTI	 (Megan)

spine Austin, PA
3001 Bee Caves road, suite 200
Austin, tx 78746
Phone: 1-(512) 454-1234
Fax: 1-(512) 472-7350
e-Mail: kurtvr@pol.net

	 1983	 Wagner,	Theodore	A.,	MD
ACTI	 (iris)

university of Washington
1959 ne Pacific street BB1021
Box 356500
seattle, WA 98195
Phone: 1-(206) 543-3690
Fax: 1-(206) 685-3139
e-Mail: wagner@u.washington.edu

	 2000	 Wall,	Eric	J.,	MD
ACTI	 (Barbara levy-Wall)

Children’s hospital Medical Center
ortho,C3-415
3333 Burnet Avenue
Cincinnati, oh 45229-3039
Phone: 1-(513) 636-4785
Fax: 1-(513) 636-3928
e-Mail: eric.wall@cchmc.org

	 1970	 Wallace, Sidney L., MD
EMER	 (linda)

Knoxville orthopaedic Clinic
1422 old Weisgarber road
Knoxville, tn 37909
Phone: 1-(865) 450-1227
Fax: 1-(865) 769-4536
e-Mail: swallace2002@comcast.net

	 2004	 Wallach,	David	M.,	MD
CAND	 (Michelle)

health science Center t18-020
Department of orthopedics  
room 020
stony Brook, nY 11794-8181
Phone: 1-(631) 444-7721
Fax: 1-(631) 444-1485
e-Mail: david.wallach@stonybrook.
edu

	 1998	 Wang,	Jeffrey	C.,	MD
ACTI	 (Christina)

uClA Comprehensive spine Center
1250 16th street, suite 745
santa Monica, CA 90404
Phone: 1-(310) 319-3334
Fax: 1-(310) 319-5055
e-Mail: jwang@mednet.ucla.edu

	 2006	 Wang,	Yan,	MD
CAND	 the general hospital of Chinese

People’s liberation Army
28 Fuxing road
Beijing 100853
Peoples republic of China
Phone: 86 10 8821 9860
Fax: 86 10 8821 9862
e-Mail: yanwang301@yahoo.com

	 1988	 Ward,	W.	Timothy,	MD
ACTI	 (Bobette)

Children’s hospital of Pittsburg of 
uPMC
Faculty Pavilion 4th Floor
45th and Penn Avenue
Pittsburgh, PA 15213
Phone: 1-(412) 692-6868
Fax: 1-(412) 692-6088
e-Mail: wardtw@chp.edu

	 2000	 Warman,	Jeffrey	R.,	MD
ACTI	 (Kati)

18626 hardy oak Bouleveard
suite 320
san Antonio, tx 78258
Phone: 1-(210) 497-4186
Fax: 1-(210) 437-4718
e-Mail: jeffreyrobert.warman@att.
net

	 1993	 Warner,		Jr.,	William	C.,	MD
ACTI	 (susan)

Campbell Clinic - orthopaedics
1400 s. germantown road
germantown, tn 38138
Phone: 1-(901) 759-3142
Fax: 1-(901) 759-3192
e-Mail: wcwarner@aol.com
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	 2007	 Watanabe,	Kei,	MD
CAND	 (naoko Watanabe)

niigata Central hospital
1-18 shinkoucho
niigata 950-8556
Japan
Phone: 81 25 285 8811
Fax: 81 25 285 4419
e-Mail: keiwatanabe_39@msn.com

	 2007	 Watanabe,	Kota,	MD,	PhD
CAND	 (sumiyo)

Keio university - Dept. of ortho 
surgery
35 shinanomachi shinjuku
tokyo 160-8582
Japan
Phone: 81 3 3353 1211
Fax: 81 3 3353 6597
e-Mail: kw197251@sc.itc.keio.ac.jp

	 2006	 Watkins,		IV,	Robert	G.,	MD
CAND	 (Michelle)

Marina spine Clinic
13160 Mindanao Way, suite 325
Marina Del rey, CA 90292
Phone: 1-(310) 448-7890
e-Mail: robertwatkinsmd@yahoo.
com

	 1995	 Wattenbarger,	John	Michael,	MD
ACTI	 (Debbie)

orthoCarolina
1025 Morehead Medical Drive
suite 300
Charlotte, nC 28204
Phone: 1-(704) 323-3541
Fax: 1-(704) 323-3538
e-Mail: michael.wattenbarger@
orthocarolina.com

	 1967	 Waugh,	Theodore	R.,	MD,	PhD
EMER	 (linda)

Po Box 1495
Claremont, nh 03743-1495
Phone: 1-(603) 542-1030
Fax: 1-(603) 542-1031
e-Mail: trwmd3@comcast.net

	 1990	 Webb,	John	K.,	FRCS
EMER	 (Kate)

Centre for spinal studies
Queens Medical Centre
university hospital
nottingham,   ng7 2uh
united Kingdom
Phone: 44 115 970 9761
Fax: 44 115 970 9991
e-Mail: johnkwebbspine@aol.com

	 1991	 Weidenbaum,	Mark,	MD
ACTI	 (lisa Berke)

Columbia university
orthopaedic surgery
622 West 168th street
new York, nY 10032-3713
Phone: 1-(212) 305-3962
Fax: 1-(212) 305-4024
e-Mail: MW8@columbia.edu

	 1979	 Weierman,	Robert	J.,	MD
EMER	 (teresa)

1404 44th Avenue
gulfport, Ms 39501
Phone: 1-(228) 575-6927
Fax: 1-(228) 575-6929
e-Mail: rjwmd1@gmail.com

	 2009	 Weinberg,	Jacob,	MD
CAND	 texas Children’s hospital

6701 Fannin street
houston, tx 77025
Phone: 1-(832) 822-3106
Fax: 1-(832) 825-3127
e-Mail: jweinb2000@yahoo.com

	 1991	 Weinstein,	James	N.,	DO,	MS
ACTI	 (Miriam (Mimi))

Dartmouth-hitchcock Medical 
Center
Dept of ortho surgery
one Medical Center Drive
lebanon, nh 03756-0001
Phone: 1-(603) 653-3580
Fax: 1-(603) 653-3581
e-Mail: susan.j.white@dartmouth.
edu

	 1981	 Weinstein,	Stuart	L.,	MD
ACTI	 (lynn)

university of iowa health Care
Department of orthopaedic 
surgery, 01026
200 hawkins Drive
iowa City, iA 52242
Phone: 1-(319) 356-1872
Fax: 1-(319) 353-7919
e-Mail: stuart-weinstein@uiowa.edu

	 1972	 Weiss,	Leonard	S.,	MD
EMER	 (gloria)

10546 laurel estates lane
Wellington, Fl 33449
bonecarver@22334@yahoo.com
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	 1982	 Wenger,	Dennis	R.,	MD
ACTI	 (Kathleen)

Children’s hospital - san Diego
Pediatric orthopedic and  
scoliosis Center
3030 Children’s Way, suite 410
san Diego, CA 92123-4228
Phone: 1-(858) 966-5822
Fax: 1-(858) 966-8519
e-Mail: orthoedu@chsd.org

	 1992	 West,		III,	James	L.,	MD
ACTI	 (Carolyn)

6144 Airport Boulevard
Mobile, Al 36689-6144
Phone: 1-(251) 476-5050
Fax: 1-(251) 450-2764
e-Mail: jwestmd@aol.com

	 1981	 Westphal,	Reinhard	A	W,	MD
EMER	 (toni)

665 Dorando Court
Marco island, Fl 34145-1911
e-Mail: westphal@comcast.com

	 1985	 Whiffen,	John	R.,	MD
EMER	 (lucy)

5815 Clover heights Avenue
Malibu, CA 90265
e-Mail: jrwind@verison.net

	 2008	 Whitaker,	Camden,	MD
CAND	 Kansas Joint and spine institute

10100 shannon Woods
Wichita, Ks 67226
Phone: 1-(316) 858-1900
Fax: 1-(316) 858-1912
e-Mail: camdenwhitaker@cox.net

	 1977	 White,		III,	Augustus	A.,	MD,	PhD
EMER	 (Anita)

harvard Medical school
landmark east, 2n
401 Park Drive
Boston, MA 02215
Phone: 1-(617) 998-8802
Fax: 1-(617) 998-8808
e-Mail: augustus_white@hms.
harvard.edu

	 2007	 White,	Klane	M.,	MD,	MSc
CAND	 (Amy suzanne)

seattle Children’s hospital
4800 sand Point Way
ne W-7706
seattle, WA 98105
Phone: 1-(206) 987-5678
Fax: 1-(206) 987-3852
e-Mail: klane.white@
seattlechildrens.org

	 1977	 Whitesides,		Jr.,	Thomas	E.,	MD
EMER	 (Peggy)

958 Calvert lane ne
Atlanta, gA 30319
Phone: 1-(404) 261-8168
Fax: 1-(404) 261-2138
e-Mail: twhitesides@comcast.net

	 1999	 Widmann,	Roger	F.,	MD
ACTI	 (Miriam)

hospital for special surgery
535 e. 70th street
new York, nY 10021-4892
Phone: 1-(212) 606-1325
Fax: 1-(212) 717-0673
e-Mail: WiDMAnnr@hss.eDu

	 2008	 Wienecke,	Robert,	MD
CAND	 (sarah)

neuroscience specialist
4120 W. Memorial road, #300
oklahoma City, oK 73120
Phone: 1-(405) 748-3300
Fax: 1-(405) 748-2922
e-Mail: rjw11@cox.net

	 2007	 Wijesekera,	Shirvinda,	MD
CAND	 (namita)

the orthpaedic group, llC
199 Whitney Avenue
new haven, Ct 06524
Phone: 1-(203) 865-6784
Fax: 1-(203) 865-6788
e-Mail: spine500@hotmail.com

	 1998	 Wilham,	Marianne	R.,	RN,	BSN
EMER	 (Donald)

Metrohealth Medical Center
Department of orthopaedics h623
2500 Metrohealth Drive
Cleveland, oh 44109-1998
Phone: 1-(216) 778-8829
Fax: 1-(216) 778-4690
e-Mail: mwilham@metrohealth.org
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	 2001	 Williams,	John	J.,	MD
ACTI	 (Jeannette)

Central texas Pediatric 
orthopaedics
1301 Barabar Jordan Blvd, suite 300
Austin, tx 78723
Phone: 1-(512) 478-8116
Fax: 1-(512) 478-9368
e-Mail: williamsjj@sbcglobal.net

	 2002	 Williams,	Lytton	A.,	MD
ACTI	 (Antonia)

12522 lambert road, suite A
Whittier, CA 90606
Phone: 1-(562) 902-9641
Fax: 1-(562) 789-6230

	 1996	 Williamson,	J.	Bradley,	FRCS
ACTI	 (susan)

salford royal hospital
stott lane
salford M6 8hD
united Kingdom
Phone: 44 161 232 2552
Fax: 44 161 232 2311
e-Mail: bradwilliamson@btinternet.
com

	 1992	 Wingo,	Charles	H.,	MD
ACTI	 (Patricia schroeder)

3334 Capital Medical Blvd., #400
tallahassee, Fl 32308-4416
Phone: 1-(850) 877-8174
Fax: 1-(850) 656-2513
e-Mail: tossfs@comcast.net

	 1966	 Winter,	Robert	B.,	MD
EMER	 (Jane)

1648 Dodd road
st Paul, Mn 55118
Phone: 1-(651) 452-1554
e-Mail: JWinhAVen@Aol.CoM

	 1998	 Wise,	Carol	A.,	PhD
ASSO	 (John)

texas scottish rite hospital
research Department
2222 Welborn street
Dallas, tx 75219
Phone: 1-(214) 559-7861
Fax: 1-(214) 559-7872
e-Mail: Carol.Wise@tsrh.org

	 2009	 Wollowick,	Adam	L.,	MD
CAND	 (Kelly A. sidley, PhD)

Montefiore Medical Center
orthopaedic surgery
3400 Bainbridge Avenue, 6th Floor
Bronx, nY 10467
Phone: 1-(718) 920-5376
Fax: 1-(718) 654-2396
e-Mail: adwollow@montefiore.org

	 1985	 Wolpin,	Martin	E.,	MD
EMER	 (sara)

sunY Downstate
1301 57th street
Brooklyn, nY 11219
Phone: 1-(718) 438-6400
Fax: 1-(718) 438-5653
e-Mail: bkscoli@aol.com

	 1999	 Wong,	Douglas	C.,	MD
ACTI	 (Kim)

Panorama orthopedics
660 golden ridge road, suite 250
golden, Co 80401-9541
Phone: 1-(303) 233-1223
Fax: 1-(303) 233-8755
e-Mail: dwong@panoramaortho.
com

	 2002	 Wong,	Hee-Kit,	MD
ACTI	 (Mee-ling)

national university of singapore
national university hospital
Department of orthopaedic 
surgery
lower Kent ridge road
singapore 119074
singapore
Phone: 65 6772 4342
Fax: 65 6778 0720
e-Mail: wonghk@nus.edu.sg

	 2008	 Wong,	Yat	Wa,	MD
CAND	 (lesley Yip Pui Wah)

Queen Mary hospital
Pokfulam road
hong Kong
hong Kong
Phone: 2 855 4254
Fax: 2 817 4392
e-Mail: yatwa@hku.hk

	 1993	 Wood, Kirkham B., MD
ACTI	 Massachusetts general hospital

Yawkey Bldg., suite 3800
55 Fruit street
Boston, MA 02114
Phone: 1-(617) 724-8636
Fax: 1-(617) 726-7587
e-Mail: kbwood@partners.org
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	 1984	 Woodward,	H.	Randal,	MD
ACTI	 (Connie)

nebraska spine Center
13616 California street, suite 100
omaha, ne 68154
Phone: 1-(402) 496-0404
Fax: 1-(402) 496-7766
e-Mail: hrwoodward@
nebraskaspinecenter.com

	 1998	 Wright,	Bettye	A.,	PA,	RN
EMER	 Dr. oheneba Boachie-Adjei hss

523 east 72nd street
new York, nY 10021
Phone: 1-(212) 774-2837
Fax: 1-(212) 794-2562
e-Mail: bettyewright@gmail.com

	 1998	 Wright,	Michael	H.,	MD
ACTI	 (Donna)

oklahoma sports science & ortho
3115 sW 89th, suite C
oklahoma City, oK 73159
Phone: 1-(405) 424-5630
Fax: 1-(405) 602-8326
e-Mail: mhw@okss.com

	 1979	 Wynne-Davies,	Ruth,	PhD,	FRCS
HONO	 2 Dale Close

st ebbe’s
oxford ox1 1tu
united Kingdom
e-Mail: ruth.wynne-davies@doctors.
org.uk

	 1980	 Yamamoto,	Hiroshi,	MD
EMER	 (Keiko)

2015, 2-Midorigaoka
nankoku, Kochi 783-0086
Japan
e-Mail: hiroshi0802@gmail.com

	 2009	 Yamazaki,	Ken,	MD
CAND	 (rieko)

iwate Medical university
Department of orthopaedic 
surgery
19-1 uchimaru
Morioka 020-8505
Japan
Phone: 81 19 651 5111
Fax: 81 19 626 3699
e-Mail: yamaken@iwate-med.ac.jp

	 2009	 Yang,	Jun-Young,	MD,	PhD
CAND	 (Mi-Jung, Kim)

Chungnam national university 
hospital
640, Daesa-Dong, Jung-gu
Daejon 301-721
Korea
Phone: 82 42 280 7351
Fax: 82 42 252 7098
e-Mail: jyyang@cnu.ac.kr

	 2006	 Yassir,	Walid	K.,	MD
CAND	 (lisa Prosser)

Children’s hospital of Michigan
3901 Beaubien Boulevard
Detroit, Mi 48201
Phone: 1-(313) 745-5581
Fax: 1-(313) 745-5742
e-Mail: wyassir@gmail.com

	 2008	 Yaszay,	Burt,	MD
CAND	 (susan)

Children’s specialists, san Diego
Pediatric orthopedic and scoliosis 
Center
3030 Children’s Way, suite 410
san Diego, CA 92123
Phone: 1-(858) 966-6789
Fax: 1-(858) 966-8519
e-Mail: byaszay@rchsd.org

	 1997	 Yaszemski,	Michael	J.,	MD,	PhD
ACTI	 (Karen)

Mayo Clinic College of Medicine
Dept of ortho surgery
200 1st street, sW
rochester, Mn 55905
Phone: 1-(507) 266-5262
Fax: 1-(507) 266-4234
e-Mail: yaszemski.michael@mayo.
edu

	 1974	 Yau,	Arthur,	MD
EMER	 (Catherine)

Canossa hospital
1 old Peak road
hong Kong
hong Kong
Phone: 852 252 64701
Fax: 852 252 18440

	 1996	 Yazici,	Muharrem,	MD
ACTI	 (ruya)

hacettepe university
sihhiye
Ankara 06100
turkey
Phone: 90 312 305 4378
Fax: 90 312 310 0161
e-Mail: yazioglu@hacettepe.edu.tr
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	 2007	 Yong,	Qiu,	MD
CAND	 (Agnieszka Wozna-Qiu)

Drum tower hospital, spine surgery
Medical Faculty of nanJing 
university
321 Zhong shan road
nanJing 210008
Peoples republic of China
Phone: 86 25 83105121
Fax: 86 25 83105121
e-Mail: scoliosis2002@sina.com

	 2001	 Yrjonen,	Timo	A.,	MD
ASSO	 orton orthopaedic hospital

tenholantie 10
helsinki 00280
Finland
Phone: 358 500 754542
Fax: 3589 241 8415
e-Mail: timo.Yrjonen@invalidisaatio.fi

	 1989	 Yuan,	Hansen	A.,	MD
EMER	 (Micheline)

sunY upstate Medical university
550 harrison Center, #130
syracuse, nY 13202-3096
Phone: 1-(315) 464-8619
e-Mail: Yuanh@upstate.edu

	 1988	 Zarzycki,	Daniel,	MD
EMER	 (Maja)

Jagiellonian university College of 
Medicine
Dept orthopaedic and rehab
ul. o.Balzera 15
Zakopane 34-501
Poland
Phone: 48 18 2014297
Fax: 48 18 2014618
e-Mail: zarzycki@klinika.net.pl

	 1996	 Zeller,	Reinhard	D.,	MD
ACTI	 (Jeanne)

hospital for sick Children
Division of orthopaedic surgery
555 university Avenue
toronto, on M5g 1x8
Canada
Phone: 1-(416) 813-6265
Fax: 1-(416) 813-6414
e-Mail: reinhard.zeller@sickkids.ca

	 2007	 Zhang,	Hong,	MD
ASSO	 (Jin Wang)

texas scottish rite hospital for 
Children
research Department
2222 Welborn street
Dallas, tx 75219-7861
Phone: 1-(214) 559-7874
Fax: 1-(214) 559-7872
e-Mail: hong.zhang@tsrh.org

	 2009	 Zhang,	Hongqi,	MD
CAND	 (xieling)

xiang Ya hospital Central south 
university
Central south university
no. 87 xiangya road
Changsha, hunan 410008
Peoples republic of China
Phone: 86 731 432 7010
e-Mail: zhq9996@163.com

	 2006	 Zhang,	Xuesong,	MD
CAND	 general hospital of Chinese PlA

28 Fuxing road
Beijing, Beijing 100853
Peoples republic of China
Phone: 86 010 6821 3636
e-Mail: zhangxuesong777@hotmail.
com

	 2006	 Zhang,	Yonggang,	MD
CAND	 the general hospital of Chinese 

PlA
25 Fuxing road
Beijing 100853
Peoples republic of China
Phone: 86 10 6821 3636
Fax: 86 10 8821 9862
e-Mail: zhangyg301@hotmail.com

	 1981	 Zielke,	Klaus,	MD
EMER	 (haifaa)

Am unterscheid 9
Bad Wildungen 34537
germany
e-Mail: klaus.zielke@freenet.de

	 1975	 Zimbler,	Seymour,	MD
EMER	 (enid)

Childrens hospital
Dept of ortho surgery
300 longwood Avenue
Boston, MA 02115
Phone: 1-(617) 355-2411
Fax: 1-(617) 494-1660
e-Mail: seymour.zimbler@childrens.
harvard.edu
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	 1990	 Zindrick,	Michael	R.,	MD
ACTI	 (Mary Beth)

hinsdale orthopaedic Associates, 
s.C.
550 W. ogden Avenue
hinsdale, il 60521
Phone: 1-(630) 323-6116
Fax: 1-(630) 323-6169
e-Mail: zindrickmike@cs.com

	 2007	 Zou,	Dewei,	MD
CAND	 (xiaoling liang)

306 hospital of PlA
9 north Anxiang road
Beijing 100101
Peoples republic of China
Phone: 86 10 6487 6055
Fax: 86 10 6487 9429
e-Mail: zoudewei@vip.163.com

	 1968	 Zuege,	Robert	C.,	MD
EMER	 625 e. st. Paul Avenue

Milwaukee, Wi 53202-5907
Phone: 1-(414) 223-2727
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ALABAMA
BunCh, Wilton h., Birmingham (eMer)
ConKlin, Michael Joseph, Birmingham (CAnD)
Deinlein, Donald A., Birmingham (ACti)
DeMPseY, thomas r., Mobile (ACti)
DoYle, John scott, Birmingham (CAnD)
gilBert, shawn r., Birmingham (CAnD)
hAnnon, Kenneth M., Mobile (eMer)
KhourY, Joseph g., Birmingham (CAnD)
KilliAn, John t., Birmingham (ACti)
MAYBerrY, sharon Kay, Birmingham (CAnD)
niMitYongsKul, Prasit, Mobile (ACti)
rAnDAll, Fay M., homewood (eMer)
West, iii., James l., Mobile (ACti)

ALASKA
eule, James M., Anchorage (ACti)

ARGENTINA
BersusKY, ernesto, Buenos Aires (ACti)
leA PlAZA, Carlos A., salta Capital (eMer)
MAenZA, ruben Alberto, Buenos Aires (CAnD)
PreVigliAno, hugo i., Buenos Aires (eMer)
reinA, enrique g., Buenos Aires (eMer)
rositto, Victor, Buenos Aires (ACti)
tello, Carlos A., Buenos Aires (ACti)

ARIZONA
BrAtt, hank D., tucson (eMer)
CrAnDAll, Dennis g., Mesa (ACti)
ginsBurg, howard h., Phoenix (ACti)
hAYnes, richard J., Phoenix (eMer)
huAng, robert Po-Chen, Mesa (CAnD)
Jeong, gerard K., tucson (CAnD)
KAlen, Vicki, tucson (eMer)
MAYFielD, Jack K., Phoenix (eMer)
PAlMer, Paul e., Phoenix (eMer)
segAl, lee s., Phoenix (ACti)
shinDell, richard l., Phoenix (ACti)
steVens, William r., Phoenix (ACti)
VinCent, Kent, tucson (CAnD)

ARKANSAS
BlAsier, r. Dale, little rock (ACti)
MCCArthY, richard e., little rock (ACti)
sAer, iii., edward h., little rock (ACti)
sChoCK, Charles C., little rock (eMer)

AUSTRALIA
AsKin, geoffrey n., Brisbane (ACti)
Cree, Andrew K., sydney (ACti)
CroCK, henry V., toorak (hono)
hsu, Brian, east lindfield (CAnD)
lABroM, robert D., Brisbane (CAnD)
MCPhee, ian Bruce, Brisbane (eMer)
stePhen, John P h, randwick (eMer)
tAYlor, t. K. F., st. leonards (eMer)
toroDe, ian P., north Melbourne (Asso)

AUSTRIA
BAuer, rudolf, Mils (eMer)
BehensKY, hannes, innsbruck (Asso)
KrisMer, Martin, innsbruck (ACti)

BELGIUM
FABrY, guy M., Pellenberg (eMer)

BRAZIL
AnDuJAr, Andre luis Fernandez, Florianopolis (CAnD)
AVAnZi, osmar, sao Paulo (ACti)
FerrAretto, ivan, sao Paulo (eMer)
PeDrAs, Claudio V., rio de Janeiro (eMer)

CALIFORNIA
AKBArniA, Behrooz A., la Jolla (ACti)
AMes, Christopher P., san Francisco (CAnD)
AMiniAn, Afshin, orange (CAnD)
BAgheri, ramin, la Jolla (CAnD)
Benson, Daniel r., sacramento (ACti)
Bernstein, robert M., los Angeles (ACti)
Bernstein, saul M., Van nuys (eMer)
BerVen, sigurd h., san Francisco (ACti)
BhAtiA, nitin, orange (CAnD)
BlACKMAn, ronald g., oakland (eMer)
Bonnett, Charles A., Fountain Valley (eMer)
Booth, Kevin C., Pleasanton (ACti)
BoWen, richard e., los Angeles (ACti)
BrADForD, David s., san Francisco (eMer)
BrooKs, h. leon, Beverly hills (eMer)
BroWn, John Carlisle, newport Beach (eMer)
Bunnell, William P., loma linda (ACti)
CAilliet, rene, Pacific Palisades (eMer)
Cheng, ivan, redwood City (CAnD)
Coe, Jeffrey Dean, Campbell (ACti)
CornWAll, g. Bryan, san Diego (Asso)
D’AMBrA, Phyllis, los Angeles (Asso)
DeViren, Vedat, san Francisco (CAnD)
DiAB, Mohammad, san Francisco (ACti)
eArlY, sean D., santa Barbara (ACti)
eAstlACK, robert K., la Jolla (CAnD)
elliott, Michael J., Madera (ACti)
engler, gordon l., Pasadena (eMer)
FArnsWorth, Christine l., san Diego (CAnD)
FliPPin, Michael, san Diego (CAnD)
FountAin, steven s., laquinta (eMer)
gAnoCY, t. Kent, los Angeles (CAnD)
gArDner, Vance o., orange (ACti)
grAY, John M., san Francisco (ACti)
guPtA, Munish Chandra, sacramento (ACti)
hAghighi, siavash s., san Diego (ACti)
herron, larry D., san luis obispo (ACti)
hsieh, Patrick C., los Angeles (CAnD)
hsu, John D., Downey (eMer)
hu, serena s., san Francisco (ACti)
hunt, gabriel e., los Angeles (CAnD)
hunt, leonel A., los Angeles (CAnD)
JAViDAn, nosrat, newbury Park (ACti)
Johnson, J. Patrick, los Angeles (CAnD)
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KAger, Amy n., san Diego (Asso)
KAhMAnn, richard D., santa Barbara (ACti)
KAnel, Jeffrey s., san Jose (ACti)
KiM, Choll W., san Diego (CAnD)
KinChen, Melanie B., Whittier (CAnD)
King, John D., tarzana (eMer)
KishAn, shyam, loma linda (CAnD)
KostiAl, Patricia n., la Jolla (Asso)
KulA, thomas A., los gatos (ACti)
lAurYssen, Carl, Beverly hills (CAnD)
lerMAn, Joel A., sacramento (ACti)
lettiCe, John J., los gatos (ACti)
MAhAr, Andrew todd, Carlsbad (Asso)
MArKs, Michelle Claire, san Diego (Asso)
MArrero, gilbert, temecula (eMer)
MAttheWs, Donald K., granite Bay (ACti)
MelAMeD, hooman M., Marina Del rey (CAnD)
MerMer, Matthew J., roseville (CAnD)
Mir, hamid, santa Monica (CAnD)
MontesAno, Pasquale x., roseville (ACti)
MuBArAK, scott J., san Diego (ACti)
MuDiYAM, ram, Fountain Valley (ACti)
MuMMAneni, Praveen V., san Francisco (ACti)
MunDis, gregory M., la Jolla (CAnD)
neuBuerger, Christopher o., sacramento (Asso)
neWton, Peter o., san Diego (ACti)
PAshMAn, robert s., losAngeles (ACti)
PAWeleK, Jeff, la Jolla (Asso)
PerrY, Jacquelin, Downey (hono)
PiCetti, george D., sacramento (ACti)
PurCell, graham A., studio City (eMer)
rAisZADeh, Kamshad, san Diego (ACti)
regAn, John J., Beverly hills (ACti)
roBerto, rolando F., sacramento (ACti)
roth, Kenneth raymond, Poway (eMer)
sCADuto, Anthony A., los Angeles (ACti)
sChneiDerMAn, gary A., sacramento (ACti)
sChoPler, steven A., Bakersfield (ACti)
shAMie, Arya nick, los Angeles (CAnD)
shooK, James e., redlands (ACti)
sKAggs, David l., los Angeles (ACti)
slABAugh, Peter B., oakland (ACti)
sun, edward C., Burlingame (CAnD)
sWAnK, susan M., torrance (eMer)
tolo, Vernon t., los Angeles (ACti)
tsou, Paul M., santa Monica (ACti)
VAn DAM, Bruce e., la Jolla (eMer)
WAng, Jeffrey C., santa Monica (ACti)
WAtKins, iV, robert g., Marina Del rey (CAnD)
Wenger, Dennis r., san Diego (ACti)
WhiFFen, John r., Malibu (eMer)
WilliAMs, lytton A., Whittier (ACti)
YAsZAY, Burt, san Diego (CAnD)

CANADA
AlMAn, Benjamin A., toronto (ACti)
ArMstrong, gordon W. D., ottawa (eMer)
AshWorth, M. Anthony, Kingston (eMer)
AuBin, Carl-eric, Montreal (ACti)

BAileY, stewart i., london (eMer)
DAnsereAu, Jean, Montreal (ACti)
DuhAiMe, Morris A., Montreal (eMer)
eDWArDs, glen e., Calgary (eMer)
el-hAWArY, ron, halifax (CAnD)
goYtAn, Michael J., Winnipeg (ACti)
gurr, Kevin r., Denfield (ACti)
heDDen, Douglas M., edmonton (ACti)
hoWArD, Andrew, toronto (CAnD)
JArVis, James g., ottawa (ACti)
KunKel, Melvin g., Duncan (eMer)
KWon, Brian K., Vancouver (CAnD)
lABelle, hubert, Montreal (ACti)
letourneAu, ernest g., ottawa (hono)
letts, r. Mervyn, ottawa (eMer)
leWis, stephen J., toronto (ACti)
MAC-thiong, Jean-Marc, Montreal (CAnD)
MoreAu, Marc J., edmonton (ACti)
ouellet, Jean A., Montreal (ACti)
PArent, stefan, Monteral (CAnD)
PoitrAs, Benoit P., Montreal (ACti)
rAso, V. James, edmonton (Asso)
reillY, Christopher W., Vancouver (CAnD)
riVArD, Charles h., Montreal (ACti)
treDWell, stephen J., Vancouver (eMer)
ViViAni, guillermo r., hamilton (eMer)
Zeller, reinhard D., toronto (ACti)

COLORADO
AgArWAlA, Amit o., golden (CAnD)
BeneFielD, elise M., Aurora (Asso)
Bess, r. shay, Denver (CAnD)
BroWn, Courtney W., golden (eMer)
Burger, evalina l., Aurora (ACti)
Do, twee thi, Colorado springs (ACti)
DonAlDson, David h., golden (eMer)
DWYer, Anthony P., Denver (eMer)
eriCKson, Mark A., Aurora (ACti)
geBhArD, James s., grand Junction (ACti)
JAMriCh, eric r., lone tree (ACti)
KuMAr, Anant, littleton (CAnD)
Miller, nancy hadley, Aurora (ACti)
MuFF, Barbara J., golden (Asso)
oDoM, Jr., John A., lone tree (eMer)
PAtel, Vikas V., Denver (CAnD)
stAnleY, scott K., Denver (CAnD)
VAn BusKirK, Cathleen s., Boulder (ACti)
Wong, Douglas C., golden (ACti)

CONNECTICUT
BAntA, John V., hartford (eMer)
BrADY, robert l., norwalk (CAnD)
grAuer, Jonathan n., new haven (CAnD)
PAonessA, Kenneth J., north Franklin (ACti)
siMon, scott l., stamford (CAnD)
sMith, Brian g., new haven (ACti)
thoMson, Jeffrey D., hartford (ACti)
WiJeseKerA, shirvinda, new haven (CAnD)
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DELAWARE
gABos, Peter g., Wilmington (CAnD)
JAYAKuMAr, shanmuga, Wilmington (eMer)
Miller, Freeman, Wilmington (ACti)
oDA, Jon edward, Wilmington (CAnD)
shAh, suken A., Wilmington (ACti)

DISTRICT	OF	COLUMBIA
BlAKeMore, laurel C., Washington (ACti)
lAuerMAn, William C., Washington (ACti)
lehMAn, ronald A., Washington (CAnD)
onDrA, stephen l., Washington (ACti)

EGYPT
el hAWArY, Youssry M.K., Cairo (ACti)
el Miligui, Yasser hassan samir, geiza (CAnD)
elseBAie, hazem B., giza (CAnD)
KoPtAn, Wael, geiza (CAnD)
MossAAD, Mohammed Mostafa, helmeit Al Zaytoon 
(CAnD)

FINLAND
sChlenZKA, Dietrich K A, helsinki (Asso)
YrJonen, timo A., helsinki (Asso)

FLORIDA
AshBerg, lyall, Melbourne (CAnD)
CAWleY, toni, Miami (Asso)
ClArK-shuFFleBArger, Cynthia, Coral gables (Asso)
Cronen, geoffrey Alan, tampa (CAnD)
CuMMings, Jr., r. Jay, Jacksonville (ACti)
DAVis, gerald l., naples (eMer)
eisMont, Frank J., Miami (ACti)
enguiDAnos, stephen t., niceville (CAnD)
FlYnn, sr., Joseph C., orlando (eMer)
gillinghAM, Bruce l., Jacksonville (ACti)
grogAn, Dennis P., tampa (ACti)
hAhn, gregory Verl, saint Petersburg (CAnD)
hArDY, James h., Fort Myers (eMer)
hePler, Matthew D., Vero Beach (ACti)
herrerA-soto, Jose A., orlando (ACti)
hYnes, richard A., Melbourne (ACti)
JoFe, Michael, hollywood (ACti)
JosePh, samuel Abraham, tampa (CAnD)
KAMBACh, Brandon J., Jacksonville (CAnD)
KeiM, hugo A., odessa (eMer)
Keller, Paul M., Melbourne (ACti)
KnAPP, Jr., Dennis raymond, orlando (ACti)
leBWohl, nathan h., Miami (ACti)
lieBerMAn, isador h., Weston (ACti)
MAnZAnAres, James B.sandoval, naples (CAnD)
MAson, Dan e., tampa (ACti)
MCBriDe, g. grady, orlando (ACti)
MCCollough, iii., newton C., longboat Key (eMer)
Moreno, Anthony P., tampa (ACti)
neAl, Kevin M., Jacksonville (CAnD)
neustADt, Jeffrey B., saint Petersburg (ACti)
o’Brien, Michael F., Miami (ACti)
PhilliPs, Jonathan h., orlando (ACti)
PriCe, Charles t., orlando (ACti)

riDDiCK, Max F., Winter springs (eMer)
sACKs, Janice t., Boca raton (hono)
sACKs, stanley e., Boca raton (hono)
shuFFleBArger, harry l., Miami (ACti)
siAMBAnes, David, tampa (CAnD)
silVerMAn, Barry J., Aventura (eMer)
tAll, reginald l., Winter Park (ACti)
Weiss, leonard s., Wellington (eMer)
WestPhAl, reinhard A W, Marco island (eMer)
Wingo, Charles h., tallahassee (ACti)

FRANCE
ChArosKY, sebastien, Berk sur Mer (CAnD)
ChoPin, Daniel henri, Berck sur Mer (ACti)
Cotrel, Yves, Paris (hono)
DiMeglio, Alain, giraud (hono)
DuBousset, Jean, Paris (eMer)
le hueC, Jean-Charles, Bordeaux (CAnD)
PAssuti, norbert, nantes (ACti)
PiCAult, Charles, lyon (eMer)
roussoulY, Pierre, lyon (CAnD)
VitAl, Jean Marc, Bordeaux Cedex (CAnD)

GEORGIA
BAileY, Jr., thomas e., Augusta (ACti)
BurKus, John Kenneth, Columbus (ACti)
FACKler, Carl D., Atlanta (eMer)
horton, William C., Atlanta (ACti)
JAMes, stephen B., Cumming (ACti)
MAlColM, James r., Marietta (ACti)
MeehAn, Peter l., Atlanta (ACti)
osWAlD, timothy stephen, Atlanta (ACti)
sChMitt, Jr., e. William, Atlanta (eMer)
sChMitZ, Michael l., Atlanta (CAnD)
tAllY, William C., savannah (CAnD)
WhitesiDes, thomas e., Atlanta (eMer)

GERMANY
BieDerMAnn, lutz, Vs-schwenningen (Asso)
hAlM, henry F.h., neustadt (ACti)
hArMs, Jurgen, Karlsbad (hono)
letKo, lynn Juliana, Karlsbad (ACti)
lilJenQVist, ulf r., Münster (Asso)
ruF, Michael, suhl (ACti)
sPringoruM, hans-Werner, Bad Mergentheim (eMer)
ZielKe, Klaus, Bad Wildungen (eMer)

GREECE
griVAs, theodoros B., Attica (ACti)
KoroVesis, Panagiotis, Patras (ACti)
PAPADoPoulos, elias C., Athens (CAnD)
PlouMis, Avraam, thessaloniki (CAnD)
sMYrnis, Panayotis, Athens (eMer)
souCACos, Panayotis K., Melissia (Asso)
souCACos, Panayotis n., Athens (eMer)

HAWAII
Jones, Donald A., honolulu (eMer)
rAneY, ellen M., honolulu (ACti)
rAY, r. Charles, Waikoloa (eMer)
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HONG	KONG
Cheng, Jack C.Y., shatin (Asso)
Cheung, Kenneth M C, hong Kong (ACti)
leong, John C Y, homantin (eMer)
luK, Keith D K, hong Kong (Asso)
Wong, Yat Wa, hong Kong (CAnD)
YAu, Arthur, hong Kong (eMer)

HUNGARY
illes, tamas, Pecs (ACti)

IDAHO
FloYD, Charles timothy, Boise (CAnD)
King, howard A., Boise (ACti)
shilt, Jeffrey scott, Boise (CAnD)
VersKA, Joseph M., Meridian (ACti)

ILLINOIS
An, howard s., Chicago (ACti)
Bergin, Christopher, Morton grove (ACti)
Bernstein, Avi J., Park ridge (ACti)
BueChe, Matthew J., naperville (ACti)
DeWAlD, Christopher J., Chicago (ACti)
DeWAlD, ronald l., lake Forest (eMer)
Fessler, richard g., Chicago (CAnD)
FisK, John r., springfield (eMer)
gAnJu, Aruna, Chicago (CAnD)
gAVin, thomas M., Burr ridge (Asso)
grAYhACK, John g., Chicago (ACti)
guPtA, Purnendu, Chicago (ACti)
hAMMerBerg, Kim W., Chicago (ACti)
hArleY, Kathleen M., Chicago (Asso)
hArMs, James J., urbana (ACti)
iBrAhiM, Kamal n., oak Brook (ACti)
KArAiKoViC, eldin e., evanston (ACti)
King, erik C.B., Chicago (ACti)
KolAVo, Jerome l., Warrenville (ACti)
KosKi, tyler, Chicago (CAnD)
KoZinsKi, Angela, Burr ridge (Asso)
lorenZ, Mark A., hinsdale (ACti)
MArDJetKo, steven M., Morton grove (ACti)
MeKhAil, Anis, Palos heights (CAnD)
MiZ, george s., oak lawn (ACti)
MulConreY, Daniel s., Peoria (CAnD)
noCKels, russ P., Maywood (CAnD)
o’leArY, Patrick t., Maywood (CAnD)
PhilliPs, Frank M., Chicago (CAnD)
rinellA, Anthony s., Maywood (ACti)
roDts, Mary Faut, Chicago (Asso)
roh, Michael s., rockford (ACti)
sArWArK, John F., Chicago (ACti)
sChAFer, Michael F., Chicago (eMer)
singh, Kern, Chicago (CAnD)
soKoloWsKi, Mark J., oak Park (CAnD)
sPenCer, David l., Park ridge (eMer)
sturM, Peter F., Chicago (ACti)
sWeet, Fred A., rockford (ACti)
ZinDriCK, Michael r., hinsdale (ACti)

INDIA
BAsu, saumyajit, Kolkata (CAnD)
JohAri, Ashok n., Mahim, Mumbai (ACti)
rAJAseKArAn, s., Coimbatore (CAnD)
ViDYADhArA, srinivasa, Bangalore (CAnD)
Voleti, surya Prakash rao, Abids hyderabad (CAnD)

INDIANA
CosCiA, Michael F., indianapolis (ACti)
DietZ, Jr., John W., indianapolis (ACti)
goruP, John M., lafayette (ACti)
hArDACKer, James W., Carmel (ACti)
hoFFMAn, gregory A., Fort Wayne (ACti)
huler, robert J., indianapolis (ACti)
Kling, Jr., thomas F., indianapolis (eMer)
linDseth, richard e., indianapolis (eMer)
loDer, randall t., indianapolis (ACti)
luBiCKY, John P., indianapolis (ACti)
rAhn, Kevin A., Fort Wayne (Asso)
rAPP, george F., indianapolis (eMer)
riinA, Joseph, indianapolis (ACti)
sAsso, rick C., indianapolis (ACti)
sChWArtZ, David g., indianapolis (CAnD)
shePherD, elian M., Merrillville (ACti)
trAMMell, terry r., indianapolis (ACti)

IOWA
ChAPMAn, Michael Paul, Dubuque (ACti)
DolAn, lori, iowa City (Asso)
Ponseti, ignacio V., iowa City (eMer)
Weinstein, stuart l., iowa City (ACti)

IRAN
gAnJAViAn, Mohammad s., tehran (ACti)
hABiBollAh ZADeh, Parviz, tehran (CAnD)
sADAt, seyed Mir Mostafa, tehran (ACti)

IRELAND
DoWling, Frank, Dublin (Asso)
MCMAnus, Frank, Dublin (eMer)

ISRAEL
FloMAn, Yizhar, tel Aviv (eMer)
oVADiA, Dror, tel Aviv (ACti)
siegAl, tzony, tel Aviv (eMer)

ITALY
BAlsAno, Massimo, schio (ACti)
BAssAni, roberto, Pavia (CAnD)
BrAYDA-Bruno, Marco, Milano (ACti)
Di silVestre, Mario, Bologna (CAnD)
FABris-MonteruMiCi, Daniele A., Padova (ACti)
logrosCino, Carlo A., roma (Asso)
MArChetti, Pier giorgio, Bologna (eMer)
MurA, Pier Paolo, Quarto sant elena (CAnD)
PArisini, Patrizio, Bologna (ACti)
Ponte, Alberto, roma (ACti)
siCCArDi, gian luigi, Milano (ACti)
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JAPAN
ABuMi, Kuniyoshi, sapporo (ACti)
AoKi, haruhito, Kawasaki (ACti)
AsAZuMA, takashi, tokorozawa (CAnD)
hAsegAWA, Kazuhiro, niigata (CAnD)
hAsegAWA, Kyoichi, toyohira-ku sapporo (CAnD)
hirAiZuMi, Yutaka, tokyo (ACti)
inoue, Masatoshi, narashino (CAnD)
KAneDA, Kiyoshi, shiroishi-ku, sapporo (eMer)
KAneMurA, tokumi, Konan (CAnD)
KAWAKAMi, noriaki, nagoya (ACti)
KitAhArA, hiroshi, narashino (Asso)
KuMAno, Kiyoshi, Kawasaki (eMer)
MAChiDA, Masafumi, tokyo (ACti)
MAruYAMA, toru, Kawagoe, saitama (CAnD)
MAtsuMoto, Manabu, ono (Asso)
MAtsuMoto, Morio, tokyo (CAnD)
MAtsuYAMA, Yukihiro, nagoya (CAnD)
MoChiDA, Joji, isehara (ACti)
nAKAKohJi, taku, tokyo (ACti)
nAKAno, noboru, sapporo (eMer)
nAKAtA, Yoshinori, Chiba (ACti)
nohArA, Yutaka, tokyo (ACti)
ohKi, isao, ibaraki-Ken (eMer)
onoMurA, toshinobu, hyogo (eMer)
sAsAo, Yutaka, Kawasaki (CAnD)
sAtAKe, Kotaro, hamamatsu (CAnD)
shiBA, ritsu, shizuoka City (Asso)
shiMiZu, Katsuji, gifu (CAnD)
suZuKi, nobumasa, tokyo (ACti)
tAKAhAshi, Jun, Matsumoto (CAnD)
tAKeMitsu, Yoshiharu, oita (eMer)
tAKeshitA, Katsushi, Bunkyo-ku (CAnD)
tAneiChi, hiroshi, shimotsugagun (CAnD)
tsuJi, taichi, nagoya (CAnD)
uno, Koki, Kobe (CAnD)
WAtAnABe, Kei, niigata (CAnD)
WAtAnABe, Kota, tokyo (CAnD)
YAMAMoto, hiroshi, nankoku, Kochi (eMer)
YAMAZAKi, Ken, Morioka (CAnD)

KANSAS
ADler, Federico, Kansas City (eMer)
Asher, Marc A., Kansas City (eMer)
BernhArDt, Mark, leawood (ACti)
Burton, Douglas C., Kansas City (ACti)
MosKoWitZ, Alan, Wichita (ACti)
WhitAKer, Camden, Wichita (CAnD)

KENTUCKY
CAMPBell, Mitchell J., louisville (ACti)
CArreon, leah Yacat, louisville (CAnD)
DiMAr, ii., John r., louisville (ACti)
DJurAsoViC, Mladen, louisville (CAnD)
glAssMAn, steven D., louisville (ACti)
holt, richard t., louisville (ACti)
iWinsKi, henry J., lexington (ACti)
Johnson, John r., louisville (ACti)
MAJD, Mohammad e., louisville (ACti)

MilBrAnDt, todd, lexington (ACti)
Puno, rolando M., louisville (ACti)
steVens, David B., lexington (eMer)
tAlWAlKAr, Vishwas r., lexington (ACti)
tYlKoWsKi, Chester M., lexington (ACti)
VAughAn, John J., lexington (ACti)

KOREA
Cheh, gene, seoul (CAnD)
Cho, Jae-lim, seoul (ACti)
Cho, Kyu-Jung, incheon (CAnD)
Chung, Jae-Yoon, Kwangju (CAnD)
Jeong, soon-taek, Jinju (ACti)
KiM, eung-ha, seoul (ACti)
KiM, hak-sun, Kangnam-ku, Kang-nam (CAnD)
KiM, Jin-hyok, seoul (Asso)
KiM, Ki-tack, seoul (Asso)
KiM, Youngbae B., seoul (CAnD)
lee, Chong-suh, seoul (ACti)
lee, Choon sung, seoul (Asso)
lee, Choon-Ki, seoul (ACti)
lee, Ji-ho, seoul (Asso)
lee, Jin-Young, seoul (Asso)
lee, sang-Min, goyang-si (Asso)
Min, hak-Jin, seoul (ACti)
PArK, Weon Wook, nam-gu (ACti)
rhA, Jong-Deuk, seoul (Asso)
rhiM, seung-Chul, seoul (CAnD)
shin, Byung-Joon, seoul (Asso)
suK, se-il, seoul (ACti)
YAng, Jun-Young, Daejon (CAnD)

LEBANON
KhArrAt, Khalil emile, Beirut (ACti)

LOUISIANA
AshMAn, richard B., new orleans (Asso)
Bennett, James t., new orleans (ACti)
DeAn, Jr., A. edward, shreveport (eMer)
guillorY, steve A, Baton rouge (Asso)
isAZA, Jorge e., Baton rouge (ACti)
King, Andrew g., new orleans (ACti)
MCCAll, richard e., shreveport (ACti)
nunleY, Pierce D., shreveport (CAnD)
riCCiArDi, James e., new orleans (ACti)

LUXEMBOURG
KieFFer, Jerry, luxembourg (CAnD)

MAINE
Anson, Philip s., Falmouth (CAnD)
Keller, robert B., scarborough (eMer)
roBerts, John M., Blue hill (eMer)
turi, Mario, rockport (ACti)

MALAYSIA
singh, harwant, Kajang (ACti)

MARYLAND
Ain, Michael C., Baltimore (ACti)
AntoniADes, spiro B., Bel Air (ACti)
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AsDouriAn, Paul l., Baltimore (ACti)
Cohen, David B., Baltimore (CAnD)
CunninghAM, Bryan W., Baltimore (ACti)
eDWArDs, sr., Charles C., Baltimore (eMer)
eDWArDs, ii., Charles Cannon, Baltimore (ACti)
gelB, Daniel e., Baltimore (ACti)
goKAslAn, Ziya, Baltimore (CAnD)
KeBAish, Khaled, Baltimore (CAnD)
leVine, Alan Marc, Baltimore (ACti)
MCAFee, Paul C., townson (ACti)
MCDonnell, edmond J., Phoenix (eMer)
oWen, Jeffrey h., Cockeysville (ACti)
rileY, iii., lee h., Baltimore (ACti)
rosner, Michael, silver spring (CAnD)
sAnCheZ, Alvaro A., Colesville (eMer)
sPonseller, Paul D., Baltimore (ACti)
tis, John, Baltimore (CAnD)
tortolAni, P. Justin, towson (CAnD)

MASSACHUSETTS
AlBright, Maurice, Boston (CAnD)
BrAun, stuart V., Boston (CAnD)
BroWn, Desmond, Boston (ACti)
ConnollY, Patrick J., Worcester (ACti)
eMAns, John B., Boston (ACti)
glAZer, Paul A., Boston (ACti)
hAll, John e., Brookline (eMer)
heDeQuist, Daniel J., Boston (ACti)
hresKo, Michael timothy, Boston (ACti)
KArlin, lawrence i., Boston (ACti)
lAPP, Mark A., lowell (Asso)
MAsso, Peter D., springfield (ACti)
Millis, Michael B., Boston (ACti)
o’Brien, Joseph P., stoughton (hono)
rAnD, Frank F., Boston (ACti)
snYDer, Brian D., Boston (ACti)
White, iii., Augustus A., Boston (eMer)
WooD, Kirkham B., Boston (ACti)
ZiMBler, seymour, Boston (eMer)

MEXICO
CArDoso, Alfredo, Mexico City (Asso)
MontAlVo, Francisco, Mexico City DF (Asso)
orellAnA retA, Carlos A., Mexico City (Asso)
Peon-ViDAles, hector, Mexico City (eMer)

MICHIGAN
CAirD, Michelle s., Ann Arbor (CAnD)
FArleY, Frances A., Ann Arbor (ACti)
geiger, Douglas Farrell, Ypsilanti (ACti)
hensinger, robert n., Ann Arbor (eMer)
Jones, eric t., Detroit (ACti)
KAsten, Michael D., Kalamazoo (ACti)
lA MArCA, Frank, Ann Arbor (CAnD)
lAMont, richard l., novi (eMer)
lee, stanley s., Jackson (CAnD)
MAYer, Philip J., northville (ACti)
MenDeloW, Michael J., novi (ACti)
MontgoMerY, David M., royal oak (ACti)

Morrison, Daniel l., garden City (Asso)
reYnolDs, richard A K, Detroit (ACti)
roth, herbert J., troy (ACti)
roWe, Dale e., Kalamazoo (ACti)
songer, Matthew n., Marquette (ACti)
southern, edward P., Marquette (ACti)
VAnDerhAVe, Kelly, Ann Arbor (CAnD)
YAssir, Walid K., Detroit (CAnD)

MINNESOTA
BArtie, Bruce J., stillwater (ACti)
ButterMAnn, glenn robin, stillwater (ACti)
CArlson, J. Martin, Blaine (Asso)
DeKutosKi, Mark B., rochester (ACti)
Denis, Francis, Minneapolis (ACti)
DYKes, Daryll C., Minneapolis (CAnD)
gArVeY, timothy A., Minneapolis (ACti)
huDDleston, Paul M., rochester (CAnD)
KAne, William J., Minneapolis (eMer)
Kettleson, David n., Crosslake (eMer)
KlAssen, rudolph A., rochester (eMer)
KooP, steven e., saint Paul (ACti)
lonstein, John e., Minneapolis (ACti)
lueDtKe, lael M., saint Paul (ACti)
MehBoD, Amir A., Minneapolis (CAnD)
Moon, Wendy, rochester (Asso)
nAssr, Ahmad, rochester (CAnD)
noVACheCK, tom F., st Paul (ACti)
PerrA, Joseph h., Minneapolis (ACti)
Peterson, hamlet A., rochester (eMer)
PollY, David W., Minneapolis (ACti)
rose, Peter s., rochester (CAnD)
sChWenDer, James D., Minneapolis (ACti)
shAughnessY, William J., rochester (ACti)
siniCroPi, stefano M., stillwater (CAnD)
sMith, Michael D., edina (ACti)
stAns, Anthony A., rochester (ACti)
trAnsFelDt, ensor e., Minneapolis (ACti)
Winter, robert B., st Paul (eMer)
YAsZeMsKi, Michael J., rochester (ACti)

MISSISSIPPI
hABer, lawrence l., Jackson (ACti)
WeierMAn, robert J., gulfport (eMer)

MISSOURI
AlAnDer, Dirk h., saint louis (ACti)
AnDerson, John thomas, Kansas City (CAnD)
BAlDus, Christine r., st. louis (Asso)
BAssett, george s., st. louis (ACti)
BlAnKe, Kathy M., st louis (Asso)
BriDWell, Keith h., st louis (ACti)
BuChoWsKi, Jacob M., saint louis (CAnD)
ChoMA, theodore J., Columbia (ACti)
DoBBs, Matthew Barrett, st. louis (ACti)
eBelKe, David K., n. Kansas City (ACti)
gAines, Jr., robert W., Columbia (ACti)
JACKson, roger P., north Kansas City (ACti)
KuKlo, timothy r., saint louis (ACti)
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lenKe, lawrence g., saint louis (ACti)
luhMAnn, scott John, saint louis (CAnD)
PlACe, howard M., st louis (ACti)
PourQuie, olivier, Kansas City (Asso)
PriCe, nigel J., Kansas City (ACti)
rieW, K. Daniel, saint louis (ACti)
sChWenD, richard M., Kansas City (ACti)

NEBRASKA
Fuller, Jonathan e., omaha (ACti)
ginsBurg, glen M., omaha (ACti)
hAsleY, Brian P., omaha (CAnD)
longleY, Michael C., omaha (ACti)
MCClellAn, iii., John W., omaha (ACti)
WooDWArD, h. randal, omaha (ACti)

NETHERLANDS
Been, henk D., Amsterdam (Asso)
De gruiJter, A. J., Alkmaar (Asso)
De KleuVer, Marinus, nijmegen (ACti)
geuKers, Charles W g M, nuenen (Asso)
PAVloV, Paul W., nijmegen (ACti)
VerAArt, Ben e., hilversum (eMer)

NEVADA
BArrY, Mark A., las Vegas (CAnD)
CAlDer, howard B., henderson (CAnD)
CAMP, Jonathan F., las Vegas (ACti)
MCnultY, Patrick s., las Vegas (ACti)

NEW	HAMPSHIRE
ClArK, Davis W., Concord (eMer)
senguPtA, Dilip K., lebanon (ACti)
WAugh, theodore r., Claremont (eMer)
Weinstein, James n., lebanon (ACti)

NEW	JERSEY
AntonACCi, M. Darryl, lawrenceville (ACti)
BleCher, haim D., Princeton (CAnD)
BoWe, John  Andrew, east Brunswick (CAnD)
CAruso, steven A., newark (Asso)
CleMents, David h., Camden (ACti)
eMAMi, Arash, Wayne (ACti)
FernAnD, robert, Wayne (eMer)
heArY, robert F., newark (ACti)
hWAng, Ki soo, Wayne (CAnD)
rieger, Mark A., Cedar Knolls (ACti)
sABhArWAl, sanjeev, newark (ACti)

NEW	MEXICO
BosCh, Patrick, Albuquerque (CAnD)
eBerle, Charles F., Albuquerque (eMer)
ellis, oren h., santa Fe (eMer)
hoeKstrA, Dale V., Albuquerque (ACti)
sherMAn, Frederick C., Albuquerque (eMer)

NEW	YORK
AlBAnese, stephen A., syracuse (ACti)
Alongi, Paul robert, Melville (ACti)
AngeVine, Peter D., new York (CAnD)
BenDo, John A., nY (ACti)

BitAn, Fabien D., new York (ACti)
BlAnCo, John s., new York (ACti)
BoAChie-ADJei, oheneba, new York (ACti)
BurKe, stephen W., livingston Manor (eMer)
CAlAnCie, Blair, syracuse (Asso)
CAMMisA, Frank P., new York (ACti)
CArl, Allen l., Albany (ACti)
CArrion, Wesley V., stony Brook (ACti)
CAsDen, Andrew M., new York (ACti)
CunninghAM, Matthew e., new York (CAnD)
DeVAnnY, John r., rochester (eMer)
erriCo, thomas J., new York (ACti)
FArCY, Jean-Pierre C., new York (ACti)
FelDMAn, David s., new York (ACti)
FreDriCKson, Bruce e., Manlius (eMer)
girArDi, Federico P., new York (ACti)
golDstein, Jeffrey A., new York (ACti)
green, Daniel W., new York (ACti)
hAAKe, P. William, scottsville (eMer)
hAher, thomas r., syracuse (ACti)
hAMill, Christopher l., Buffalo (ACti)
holMBlAD, James e., schenectady (eMer)
hoPPenFelD, stanley, new York (eMer)
huCKell, Cameron B., Buffalo (ACti)
JACKMAn, Kenneth V., rochester (eMer)
JACoBs, george B., hampton Bays (eMer)
KiM, Yongjung J., new York (ACti)
KuFliK, Paul l., new York (ACti)
lABiAK, John J., smithtown (ACti)
leVine, David B., Pine Plains (eMer)
lonner, Baron s., new York (ACti)
MArgulies, Joseph Y., Pleasantville (ACti)
MCCAnCe, sean e., new York (ACti)
MerMelstein, laurence e., Commack (CAnD)
MerolA, Andrew A., new York (ACti)
MolinAri, robert W., rochester (ACti)
MoQuin, ross, syracuse (ACti)
MosKoViCh, ronald, new York (ACti)
Moulton, Andrew W., hawthorne (CAnD)
neuWirth, Michael g., new York (ACti)
o’leArY, Patrick F., new York (ACti)
olseWsKi, John M., Bronx (ACti)
rAggio, Cathleen l., new York (ACti)
rAWlins, Bernard A., new York (ACti)
reChtine, iii., glenn r., rochester (ACti)
roDrigueZ-olAVerri, Juan Carlos, Brooklyn (CAnD)
roYe, Jr., David Price, new York (ACti)
ruBerY, Jr., Paul t., rochester (ACti)
sAnDers, James o., rochester (ACti)
sChWAB, Frank J., new York (ACti)
siMMons, edward D., Buffalo (ACti)
sPirA, irvin A. s., great neck (eMer)
sPiVAK, Jeffrey M., new York (ACti)
stieBer, Jonathan r., new York (CAnD)
tADDonio, rudolph F., White Plains (ACti)
teBor, gary B., rochester (ACti)
ulin, richard i., new York (eMer)
VArMA, Vikas V., new York (CAnD)
VitAle, Michael g., new York (CAnD)
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WAllACh, David M., stony Brook (CAnD)
WeiDenBAuM, Mark, new York (ACti)
WiDMAnn, roger F., new York (ACti)
WolloWiCK, Adam l., Bronx (CAnD)
WolPin, Martin e., Brooklyn (eMer)
Wright, Bettye A., new York (eMer)
YuAn, hansen A., syracuse (eMer)

NEW	ZEALAND
BArnes, Michael J., Auckland (ACti)
CrAWForD, haemish A., Auckland (CAnD)
Ferguson, John A i, Auckland (CAnD)
hoDgson, Bruce F., Dunedin (ACti)
niCholson, o. ross, Auckland (eMer)

NORTH	CAROLINA
BrighAM, Craig D., Charlotte (ACti)
CAuDle, robert J., raleigh (ACti)
CheWning, samuel J., huntersville (ACti)
CoonrAD, ralph W., Durham (eMer)
DArDen, ii., Bruce V., Charlotte (ACti)
DerosA, g. Paul, Chapel hill (eMer)
FitCh, robert D., Durham (ACti)
geissele, Alfred e., hickory (ACti)
gooCh, hubert lee, Ashville (CAnD)
hArDAKer, Jr., William t., Durham (eMer)
heY, lloyd A., raleigh (CAnD)
JArosZ, todd s., statesville (CAnD)
MCgoWen, timothy W., Winston salem (ACti)
MinCheW, Joe t., Durham (ACti)
MurreY, Daniel Beasley, Charlotte (ACti)
nAsCA, richard J., Wilmington (eMer)
suh, Paul B., Chapel hill (ACti)
WAttenBArger, John Michael, Charlotte (ACti)

OHIO
AgABegi, steven s., Cincinnati (CAnD)
AlBert, Michael C., Dayton (ACti)
BetheM, Daniel, Akron (eMer)
BYlsKi-AustroW, Donita i., Cincinnati (CAnD)
CrAWForD, Alvin h., Cincinnati (ACti)
DurrAni, Abubakar A., Cincinnati (CAnD)
FureY, Christopher g., Cleveland (CAnD)
gooDWin, ryan C., Cleveland (CAnD)
KAhn, iii., Alfred, Cincinnati (ACti)
KuntZ, iV., Charles, Cincinnati (CAnD)
lehner, James t., Dayton (ACti)
MehlMAn, Charles t., Cincinnati (ACti)
Miller, scot D., Akron (ACti)
nAsh, Clyde lester, Cleveland (eMer)
Peelle, Michael W., Dayton (CAnD)
PerlMAn, Aaron W., Cincinnati (eMer)
Poe-KoChert, Connie, Cleveland (Asso)
rohMiller, Michael t., Cincinnati (CAnD)
son-hing, Jochen P., Cleveland (CAnD)
stAMBough, Jeffery l., Cincinnati (ACti)
sWAnK, Michael l., Cincinnati (Asso)
thoMPson, george h., Cleveland (ACti)
WAll, eric J., Cincinnati (ACti)
WilhAM, Marianne r., Cleveland (eMer)

OKLAHOMA
DAVeY, Joseph P., oklahoma City (CAnD)
DeVlin, Vincent J., oklahoma City (CAnD)
gross, Worth Miller, tulsa (eMer)
hernDon, William A., edmond (ACti)
l’heureux, Jr., e. Alexander, edmond (ACti)
PhilliPs, Preston J., tulsa (ACti)
PuFFinBArger, William ray, oklahoma City (CAnD)
WieneCKe, robert, oklahoma City (CAnD)
Wright, Michael h., oklahoma City (ACti)

OREGON
AnteZAnA, David Fernando, Portland (CAnD)
CArr, William A., West linn (eMer)
D’AMAto, Charles r., Portland (ACti)
hAlseY, Matthew F., Portland (CAnD)
hArt, robert A., Portland (CAnD)
Keenen, timothy l., tualatin (ACti)
KrAJBiCh, J. ivan, Portland (ACti)

PANAMA
DuBois, Alfredo, Panama City (eMer)

PENNSYLVANIA
AlBert, todd J., Philadelphia (ACti)
ArMstrong, Douglas g., hershey (ACti)
BAlDerston, richard A., Philadelphia (ACti)
BetZ, randal r., Philadelphia (ACti)
CAhill, Patrick, Philadelphia (CAnD)
CAMPBell, Jr., robert M., Philadelphia (ACti)
D’AnDreA, linda P., Pottstown (ACti)
DeeneY, Vincent F x, Pittsburgh (ACti)
DonAlDson, iii., William F., Pittsburgh (ACti)
DorMAns, John P., Philadelphia (ACti)
DruMMonD, Denis s., Philadelphia (eMer)
eCKer, Malcolm l., Philadelphia (eMer)
FlYnn, John M., Philadelphia (ACti)
FrAs, Christian i., Broomall (CAnD)
guille, James t., Pottstown (ACti)
hArrison, C. scott, lemoyne (eMer)
hArroP, James s., Philadelphia (CAnD)
herMAn, Martin J., Philadelphia (CAnD)
hess, W. Fred, Danville (ACti)
hsu, Victor W., Willow grove (CAnD)
KrAus, David r., Pittsburgh (ACti)
MACeWen, g. Dean, Philadelphia (eMer)
MAJiD, Kamran, York (CAnD)
MenDelson, stephen A., Pittsburgh (ACti)
MorelAnD, Morey s., Pittsburgh (eMer)
PiZZutillo, Peter D., Philadelphia (ACti)
rAtliFF, John Kevin, Philadelphia (CAnD)
riChMAn, Jory D., Pittsburgh (ACti)
sAMDAni, Amer, Philadelphia (CAnD)
sChWArtZ, Daniel M., springfield (CAnD)
sColes, Peter V., Philadelphia (eMer)
sPiegel, David A., Philadelphia (CAnD)
steel, howard h., Villanova (eMer)
stone, Jr.,Charles s., Pittsburgh (eMer)
VACCAro, Alexander r., Philadelphia (ACti)
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VAn Bosse, harold J P, Philadelphia (CAnD)
WArD, W. timothy, Pittsburgh (ACti)

PEOPLES	REPUBLIC	OF	CHINA
Fung, Kwai-Yau, shatin (Asso)
li, Ming, shanghai (CAnD)
Yong, Qiu, nanJing (CAnD)
ZhAng, hongqi, Changsha (CAnD)
ZhAng, xuesong, Beijing (CAnD)
ZhAng, Yonggang, Beijing (CAnD)

POLAND
ZArZYCKi, Daniel, Zakopane (eMer)

PUERTO	RICO
FlYnn, John M., san Juan (ACti)
rAMireZ-lluCh, norman F., Mayaguez (CAnD)

RHODE	ISLAND
eBerson, Craig P., Providence (CAnD)
seAVor, nancy-Jane, Cranston (eMer)

SAUDI	ARABIA
FAllAtAh, salah, Jeddah (CAnD)

SINGAPORE
ChAChA, Pesi B., singapore (eMer)
DAruWAllA, Jimmy s., singapore (eMer)
tAn, Chong-tien, singapore (ACti)
Wong, hee-Kit, singapore (ACti)

SOUTH	AFRICA
Dunn, robert, tokai (Asso)

SOUTH	CAROLINA
BroWn, lawrence P., greenville (eMer)
griFFin, Paul P., greenville (eMer)
gross, richard h., Charleston (ACti)
loCKe, Mark D., Columbia (CAnD)
MooneY, iii., James F., Charleston (ACti)
MorrissY, raymond t., sheldon (eMer)
Piehl, Frederick C., Columbia (CAnD)
renshAW, thomas s., hilton head island (eMer)
sAChs, Barton l., Charleston (ACti)
sAMBerg, l. Carl, hilton head island (eMer)
stAnitsKi, Carl l., Kiawah island (eMer)
stAsiKelis, Peter J., greenville (ACti)
strAYer, iii., luther M., hilton head island (eMer)

SPAIN
BAgo, Juan, Madrid (CAnD)
BAs, teresa, Madrid (CAnD)
iZQuierDo, enrique, Madrid (CAnD)
MhAiDli, hani, las Palmas (CAnD)
PereZ-grueso, Francisco Javier sanchez, Madrid (ACti)
sACrAMento DoMingueZ, Maria Cristina, santa Cruz De 
tenerife (CAnD)
VenturA, norberto, Barcelona (ACti)
VillAnueVA, Carlos, Barcelona (ACti)

SWEDEN
norDWAll, Anders, goteborg (eMer)
ohlin, Acke, Malmo (ACti)

SWITZERLAND
AeBi, Max, Berne (Asso)
groB, Dieter, Zurich (ACti)
henKe, gunther, Flugbrunnen-Bolligen (eMer)
MArChesi, Dante, lausanne (Asso)
Min, Kan, Zurich (ACti)
sCheier, heiner, Zurich (eMer)

TAIWAN
Chen, Po-Quang, taipei (eMer)
huAng, tsung-Jen, Chia-Yi (ACti)

TENNESSEE
BroADstone, Paul A., Chattanooga (ACti)
BroWn, hugh P., signal Mountain (eMer)
eDMonson, Allen s., Memphis (eMer)
FreeMAn, iii., Barney l., Collierville (ACti)
gAines, Donald l., Brentwood (eMer)
glAttes, r. Chris, nashville (CAnD)
green, neil e., nashville (eMer)
hoDges, scott D., Chattanooga (ACti)
KellY, Derek M., germantown (CAnD)
linVille, Douglas A., Memphis (ACti)
MADigAn, robert r., Knoxville (eMer)
MAguire, Jr., James Kimbro, Knoxville (ACti)
MArtus, Jeffrey e., nashville (CAnD)
MenCio, gregory A., nashville (ACti)
osBorn, James M., Chattanooga (ACti)
o’shAughnessY, Brian A., nashville (CAnD)
sAWYer, Jeffrey r., germantown (CAnD)
sChnuerer, Anthony P., Collierville (Asso)
VAnDenBrinK, Keith D., roan Mountain (eMer)
WAllACe, sidney l., Knoxville (eMer)
WArner, Jr., William C., germantown (ACti)

TEXAS
BolestA, Michael J., Dallas (ACti)
BroCK, gary t., houston (ACti)
BuChl, eric h., Plano (CAnD)
CAlleWArt, Craig C., Dallas (ACti)
CArMoDY, Cameron n., Plano (CAnD)
CoMstoCK, Christopher P., Corpus Christi (ACti)
DiCKson, Jesse h., horseshoe Bay (eMer)
erWin, Wendell D., houston (eMer)
esses, stephen i., houston (ACti)
geCK, Matthew J., Austin (ACti)
gleDhill, robert B., san Antonio (eMer)
grAY, David Wayne, Fort Worth (ACti)
hAnson, Darrell s., houston (CAnD)
herring, John A (tony), Dallas (ACti)
hostin, richard, Plano (CAnD)
JeA, Andrew h., houston (CAnD)
Johnston, ii., Charles e., Dallas (ACti)
Joshi, Ajeya P., san Antonio (CAnD)
KArol, lori Ann, Dallas (ACti)
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KAtZ, Donald e., Dallas (Asso)
lAgrone, Michael o., Amarillo (ACti)
lAWson, l. ray, Dallas (eMer)
loWenstein, Jason e., Austin (CAnD)
loWrY, thomas i., Austin (eMer)
MArCo, rex Alexander Wong, Bellaire (ACti)
MCClung, Anna M., Dallas (Asso)
nelson, Page W., Pearland (eMer)
PhilliPs, William A., houston (ACti)
PrinCe, Michelle M., Austin (CAnD)
rAhM, Mark D., temple (CAnD)
rAthJen, Karl e., Dallas (ACti)
reinKer, Kent A., san Antonio (ACti)
riChArDs, iii., B. stephens, Dallas (ACti)
sAnDers, Albert e., san Antonio (ACti)
sChroeDer, F. William, Bastrop (eMer)
shAPiro, Jay, Austin (ACti)
silVA, Fernando emilio, Forth Worth (CAnD)
siMMons, iii., James W., san Antonio (ACti)
stAnleY, Jr., earl Austin, san Antonio (ACti)
suCAto, Daniel J., Dallas (ACti)
Von rueDen, Kurt W., Austin (ACti)
WArMAn, Jeffrey r., san Antonio (ACti)
WeinBerg, Jacob, houston (CAnD)
WilliAMs, John J., Austin (ACti)
Wise, Carol A., Dallas (Asso)
ZhAng, hong, Dallas (Asso)

THAILAND
ChotigAVAniCh, Charoen, Bangkok (ACti)
thAnAPiPAtsiri, surin, Bangkok (Asso)

TURKEY
ACAroglu, emre r., Kavaklidere (ACti)
AKesen, Burak, görükle/Bursa (CAnD)
AlAnAY, Ahmet, sihhiye - Ankara (ACti)
AYDinli, ufuk, Bursa (ACti)
BerK, r. haluk, izmir (ACti)
hAMZAoglu, Azmi, topkapi istanbul (ACti)
oZturK, Cagatay istanbul (CAnD)
senKoYlu, Alpaslan, Ankara (CAnD)
surAt, Adil, Ankara (eMer)
tAlu, ufuk, topkapi (ACti)
teZeren, s. gunduz, sivas (CAnD)
YAZiCi, Muharrem, Ankara (ACti)

UKRAINE
FishChenKo, Yakiv, Kiev (CAnD)
leVYtsKYi, Anatolii, Kyiv (CAnD)
MeZentseV, Andriy, Kharkiv (CAnD)
PetrenKo, Dmytro, Kharkiv (CAnD)

UNITED	KINGDOM
CrAig, James B., gloucester (Asso)
DeBnAth, ujjwal K., nottingham (CAnD)
DoVe, John, Argyll (eMer)
eDgAr, Michael A., london (eMer)
gArDner, Alan David h, Dansbury (eMer)
greVitt, Michael P., nottingham (CAnD)
hArDing, ian J., Bristol (CAnD)

hArshAVArDhAnA, nanjundappa s., Derby (CAnD)
JACKson, robert K., lymington hants (eMer)
MArKs, David s., northfield (ACti)
MCMAster, Michael John, edinburgh (eMer)
MehDiAn, hossein, nottingham (ACti)
MehtA, Min h., twickenham (eMer)
MolloY, sean, stanmore (CAnD)
nelson, ian W., Bristol (CAnD)
nnADi, Colin, london (CAnD)
noorDeen, hilali h., headington (ACti)
thoMPson, Alistair graham, edgbaston (eMer)
tsiriKos, Athanasios thanos, edinburgh (Asso)
WeBB, John K., nottingham (eMer)
WilliAMson, J. Bradley, salford (ACti)
WYnne-DAVies, ruth, oxford (hono)

URUGUAY
nin ViVo, estaban, Montevideo (eMer)

UTAH
DAuBs, Michael D., salt lake City (CAnD)
Dunn, harold K., salt lake City (eMer)
hooleY, eric W., logan (CAnD)
ogilVie, James W., salt lake City (ACti)
roACh, James W., salt lake City (ACti)
sAntorA, stephen D., salt lake City (ACti)
sMith, John t., salt lake City (ACti)

VERMONT
AMes, s. elizabeth, Burlington (ACti)
Aronsson, David D., Burlington (ACti)
BrAun, John t., Burlington (ACti)
MolloY, Maureen K., shelburne (eMer)
stoKes, ian A. F., Burlington (ACti)

VIET	NAM
thAnh, Vo Van, ho Chi Minh City (CAnD)

VIRGINIA
ABel, Mark F., Charlottesville (ACti)
Arlet, Vincent, Charlottesville (ACti)
BYrD, J. Abbott, Virginia Beach (ACti)
CArDeliA, J. Marc, norfolk (Asso)
ChAn, Donald P. K., Charlottesville (eMer)
Fiore, steven M., richmond (ACti)
gooD, Christopher r., reston (CAnD)
gruBB, stephen A., Christiansburg (ACti)
heinig, Charles F., Ware neck (eMer)
KostuiK, John P., leesburg (ACti)
nogi, Jay, glen Allen (eMer)
shAFFreY, Christopher i., Charlottesville (ACti)
shen, Francis h., Charlottesville (CAnD)
shirleY, eric D., Portsmouth (CAnD)
sMith, Justin s., Charlottesville (CAnD)
stiKeleAther, luke, Fairfax (Asso)
surAtWAlA, sanjeev, richmond (CAnD)
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WASHINGTON
BADger, Virginia M., lacey (eMer)
CArPenter, Clyde t., olympia (CAnD)
FlorenCe, robert W., tacoma (eMer)
gustAFson, robert K., olympia (eMer)
hAnsCoM, David A., seattle (CAnD)
hurleY, John h., spokane (eMer)
Knight, reginald Quentin, Kirkland (ACti)
Krengel, Walter F., seattle (ACti)
lAurnen, edwin l., Bellevue (eMer)
Mullen, Marr P., Mercer island (eMer)
oseBolD, William r., spokane (eMer)
roh, Jeffrey s., Kirkland (CAnD)
song, Kit M., seattle (ACti)
tuPPer, James W., seattle (eMer)
WAgner, theodore A., seattle (ACti)
White, Klane M., seattle (CAnD)

WEST	VIRGINIA
eMerY, sanford e., Morgantown (ACti)
FrAnCe, John C., Morgantown (ACti)

WISCONSIN
CAin, James e., Mequon (ACti)
DelAhunt, stephen P., Milwaukee (eMer)
FlAtleY, thomas J., Milwaukee (eMer)
huiZengA, Bernard A., Palmyra (eMer)
JACoBsen, Finn stig, Marshfield (eMer)
MAJor, Michael r., Milwaukee (eMer)
MAnn, David C., Madison (eMer)
noonAn, Kenneth J., Madison (ACti)
tAssone, J. Channing, Milwaukee (CAnD)
thoMetZ, John g., Wauwatosa (ACti)
triBus, Clifford B., Madison (ACti)
Zuege, robert C., Milwaukee (eMer)

WYOMING
BeCK, Joshua, Jackson (CAnD)
ritterBusCh, John F., sheridan (ACti)
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In Memoriam

Date of Death
Antoniou, Dmitri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2007
Arendar, gregorio M. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2003
Ashley, r. Kirklin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1996
• Bianco, Jr., Anthony J. . . . . . . . . . . . . . . . . . . . . . . . . . 2004
• Bickel, William h. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1982
• Blount, Walter P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1992
Bobechko, Walter P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2007
Boyd, Basil M., Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1995
Brown, richard h.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2005
Brussatis, Friedrich. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1990
Cakirgil, gungor s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1990
Cobb, John r.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1967
Cockrell, B randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1998
Curtis, Burr h. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2001
Dawson, edgar g. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2003
Daymond, Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000
De Valderrama, Jose AF . . . . . . . . . . . . . . . . . . . . . . . . . 2006
Dholakia, t.K. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2008
Doherty, John h.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1999
Dommisse, george F. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2001
Donaldson, William F.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2006
Du toit, guillaume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2006
Dwyer, Allen F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1975
eldridge, John C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2004
Ferguson, Albert B., sr. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1976
Flawn, laura B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2001
Fontanetta, Michael . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1979
garceau, george J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1977
giannestras, nicholas J. . . . . . . . . . . . . . . . . . . . . . . . . . 1978
gillespie, robert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2001
godfrey, Joseph D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1997
goldstein, louis A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1992
graham, Jacob J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000
• harrington, Paul r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1980
• herndon, Charles h. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1997
hillman, J. William. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1970
• hollenberg, Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . 1996
hopkins, richard J.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1989
inoue, shun-ichl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1987
isaacson, Alvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1997
Jacobs, rae r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1988
James, J.i.P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2001
• Keiser, robert P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1984
Kendig, ronald J.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2005
Kennedy, John C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1983
Kilfoyle, richard M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000
Klisic, Predrag J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1996
Kruger, leon M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2007
labelle, Pierre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1994
lambert, Claude n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1984
larocca, s. henry.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973
• larsen, loren J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2002
laughlin Jr, thomas t. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1996
lawrence, Andrew W.  . . . . . . . . . . . . . . . . . . . . . . . . . . 2007
leatherman, Kenton D. . . . . . . . . . . . . . . . . . . . . . . . . . . 1994
lovell, Wood W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2008
lowe, thomas g. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2007

luque, eduardo r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2002
MacKinnon, W. B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1978
Makin, Mayer, FrCs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2005
Manning, Charles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1982
Martinez, Johnny h. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1990
May, Virgil r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000
• McKelvie, Allan M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1994
• Moe, John h. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1988
Murray, horton l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1993
nachemson, Alf l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2006
nadel, Charles i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000
nicastro, Joseph F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2006
nickel, Vernon l.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1993
• noall, lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2001
olsen, gerner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1984
Pickett, Justus C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1990
Pinto, Waldemar Carvalho . . . . . . . . . . . . . . . . . . . . . . . 2000
• riseborough, edward J. . . . . . . . . . . . . . . . . . . . . . . . . 1985
risser, Joseph C.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1982
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Scoliosis	Research	Society
44th Annual Meeting & Course

september 23 - 26, 2009 
Marriott rivercenter hotel 
san Antonio, texas, usA

David W. Polly, Jr., MD, secretary
scoliosis research society
555 east Wells street, suite 1100
Milwaukee, Wi 53202-3823
Fax: 1-414-276-3349
e-Mail: info@srs.org

Dear Dr. Polly:

Please change the listing of my name and address to read as follows:

Full name: ____________________________________________________________________________

office Address: ________________________________________________________________________

City:  _____________________________________state: _____________ Zip: ______________________

Country: ______________________________________________________________________________

telephone: _________________________________ Fax: ______________________________________

e-mail: ________________________________________________________________________________

spouse’s name:  ______________________________________________________________________



Scoliosis Research Society

S c o l i o S i S  R e S e a R c h  S o c i e t y  •  w w w . S R S . o R g

 

17th IMASt
July 21-24, 2010
tORONtO, cANADA

45th Annual Meeting & course
September, 22-25, 2010

KyOtO, JApAN

cAIRO, EGypt  December 14-15, 2009
in conjunction with the  
Egyptian Orthopedic Association Annual congress

w o R l d w i d e  c o n f e R e n c e S

Save the  Dates

f u t u R e  e d u c a t i o n a l  e v e n t S

KyOtO, JApAN



Monday, September 21, 2009
7:00 am – 5:00 pm Board of Directors Meeting Conference Rooms 17-18
12:00 – 1:00 pm Board of Directors Lunch Conference Room 16

Tuesday, September 22, 2009
7:00 am – 5:00 pm SRS Committee Meetings Conference Rooms 5, 6, 7, 10, 11
2:00 – 6:00 pm Poster Set-Up by Authors Salons A-C Foyers
2:00 – 6:00 pm Registration Open Registration Desk 1 & Foyer

Wednesday, September 23, 2009
6:30 am – 5:00 pm Registration Open Registration Desk 1 & Foyer
6:30 am – 5:00 pm Internet Café, Poster & E-Poster Exhibits Salons A-E Foyers
7:55 am – 12:00 pm Pre-Meeting Course: Critical Concepts in Adult Deformity Surgery Salons A-F
7:55 am – 5:05 pm Pre-Meeting Course: Complications in Spinal Deformity Surgery Salon I
12:20 – 1:00 pm Lunchtime Symposium: Growing Spine Salons A-F
12:20 – 1:00 pm Lunchtime Symposium: Non-Operative Management Salon I
6:30 – 7:30 pm Opening Ceremonies Salons A-F
7:30 – 9:00 pm Welcome Reception Salons D-E Foyer

Thursday, September 24, 2009
6:30 am – 4:00 pm Registration Open Registration Desk 1 & Foyer
6:30 am – 5:00 pm Internet Café, Poster & E-Poster Exhibits Salons A-E Foyers
6:30 – 7:40 am Members Business Meeting & Breakfast Salons I-J
6:30 – 7:40 am Non-Members Continental Breakfast Salons D-E Foyers
6:30 – 9:00 am Guest Hospitality Suite Open Conference Room 12
8:00 am – 12:18 pm Scientific Program Salons A-F
12:30 – 5:30 pm Edgar Dawson Memorial Golf Tournament Meet in Lobby at 12:20 pm
1:00 – 4:00 pm Instructional Course Lecture: Coding Salons A-F
1:00 – 4:00 pm Instructional Course Lecture: Worldwide Conferences Salon I-J
1:00 – 4:30 pm Activity: Biking the Mission Trail Meet in Lobby at 12:50 pm
1:00 – 5:00 pm Tour: Highlights of San Antonio Meet in Lobby at 12:50 pm

Friday, September 25, 2009
6:30 am – 5:15 pm Registration Open Registration Desk 1 & Foyer
6:30 am – 5:15 pm Internet Café, Poster & E-Poster Exhibits Salons A-E Foyers
6:30 – 7:40 am Members Business Meeting & Breakfast Salons I-J
6:30 – 7:40 am Non-Members Continental Breakfast Salons D-E Foyers
6:30 – 9:00 am Guest Hospitality Suite Open Conference Room 12
8:00 am – 5:00 pm Scientific Program Salons A-F
12:07 – 1:07 pm Lunch Break
12:10 – 1:00 pm Lunchtime Symposium: Worldwide Conference/Global Outreach Salons I-J
12:10 – 1:00 pm Lunchtime Symposium: Evidence Based Outcomes Salons A-F
1:00 – 5:00 pm Tour: Cruisin’ & Explorin’ San Antonio Meet in Lobby at 12:50 pm
1:00 – 5:00 pm Tour: Spanish Mission Trail Meet in Lobby at 12:50 pm
7:00 – 10:00 pm Farewell Reception Rio Cibolo Ranch

Depart at 6:30 pm from Lobby

Saturday, September 26, 2009
6:30 am – 1:00 pm Registration Open Registration Desk 1 & Foyer
6:30 am – 1:00 pm Internet Café, Poster & E-Poster Exhibits Salons A-E Foyers
6:30 – 7:40 am Members Business Meeting & Breakfast Salons I-J
6:30 – 7:40 am Non-Members Continental Breakfast Salons D-E Foyers
6:30 – 9:00 am Guest Hospitality Suite Open Conference Room 12
8:00 am – 12:33 pm Scientific Program Salons A-F
12:33 pm Meeting Adjourns
1:00 pm – 3:30 pm Board of Directors Meeting Conference Rooms 17-18

Meeting At A Glance
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