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GENERAL MEETING INFORMATION

Upon completion of this program, participants should be able to:

1. Discuss 3 new developments in pediatric orthopaedic surgery.

2. Implement 2 new techniques in the participants’ practice of pediatric orthopaedic
surgery.

3. Describe the impact of advances in basic molecular and biomechanical sciences and
discuss their likely impact upon the practice of pediatric orthopaedic surgery.

4. Acquire a better understanding of the natural history of pediatric orthopedic disease.

This Annual Meeting of the Pediatric Orthopaedic Society of North America has been
planned and implemented in accordance with the Essential Areas and Policies of the
Accreditation Council for Continuing Medical Education (ACCME) through the joint
sponsorship of the American Academy of Orthopaedic Surgeons and POSNA.

The American Academy of Orthopaedic Surgeons is accredited by the ACCME to provide
continuing medical education for physicians.

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 the Pediatric
Orthopaedic Society of North America. 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 live activity for a
maximum of 23.75 AMA PRA Category 1 Credits™. Physicians should claim only the
credit commensurate with the extent of their participation in the activity.

Some drugs or medical devices demonstrated at this Annual Meeting may not have been
cleared by the FDA or have been cleared by the FDA for specific purposes only. The FDA
has stated that it is the responsibility of the physician to determine the FDA clearance status
of each drug or medical device he or she wishes to use in clinical practice.

Academy policy provides that “off label” uses of a drug or medical device may be described
in the Academy’s CME activities so long as the “off label” use of the drug or medical device

is also specifically disclosed (i.e., it must be disclosed that the FDA has not cleared the drug
or device for the described purpose). Any drug or medical device is being used “off label” if
the described use is not set forth on the product’s approval label.

¢ Indicates those faculty presentations in which the FDA has not cleared the drug and/or
medical device for the use described (ie., the drug or medical device is being discussed
for an “off label” use
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The material presented at the Annual Meeting has been made available by the Pediatric
Orthopaedic Society of North America for educational purposes only. The 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 faculty which may be helpful to others who face similar
situations.

POSNA disclaims any and all liability for injury or other damages resulting to any
individual attending the Annual Meeting and for all claims which may arise out of the use
of the techniques demonstrated therein by such individuals, whether these claims shall be
asserted by physician or any other person.

Each faculty member in this meeting has been asked to disclose if he or she has received
something of vault from a commercial company or institution, which relates directly or
indirectly to the subject of their presentation. The Academy has identified the options to
disclose as follows:

1. Royalties from a company or supplier;

2. Speakers bureau/paid presentations for a company or supplier;

(A)Paid employee for a company or supplier, (B) Paid consultant for a company or
supplier, (C) Unpaid consultant for a company or supplier;

Stock or stock options in a company or supplier;

Research support from a company or supplier as a PI;

Other financial or material support from a company or supplier;

Royalties, financial or material support from publishers;

Medical/Orthopaedic publications editorial/governing board;

Board member/committee appointments for a society;

No conflicts;

w
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An indication of the participant’s disclosure appears after his or her name as well as the
commercial company or institution that provided the support.

The Academy and POSNA do 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 meeting.



GENERAL MEETING INFORMATION (coNT)

It shall be the policy of the Pediatric Orthopaedic Society of North America (POSNA) to
be in strict compliance with all Federal and State Antitrust laws, rules and regulations.
Therefore: These policies and procedures apply to all membership, board, committee, and
all meetings attended by representatives of the POSNA.

Discussions at POSNA meetings often cover a broad range of topics pertinent to the
interests or concerns of orthopaedic surgeons. As a general rule, except as noted below,
discussions at POSNA meetings can address topics without raising antitrust concerns if the
discussions are kept scrupulously free of even the suggestion of private regulation of the
profession. However, a number of topics that might be (and have been) discussed at POSNA
meetings may raise significant complex antitrust concerns. These include:

o Membership admissions, rejections, restrictions, and terminations;

o Method of provision and sale of POSNA products and services to non-members;

o Restrictions in the selection and requirements for exhibitors at the POSNA Annual
Meeting or in CME activities;

o Collecting and distributing certain orthopaedic practice information, particularly
involving practice charges and costs;

« Obtaining and distributing orthopaedic industry price and cost information;

» Professional certification programs;

« Group buying and selling; and

+ Inclusions or exclusion of other medical societies in organizational activities
or offerings.

When these and related topics are discussed, the convener or members of the POSNA
group should seek counsel from its General Counsel.

POSNA urges its Board, committees and members not to participate in discussions that
may give the appearance of or constitute an agreement that would violate the antitrust

laws. Notwithstanding this reliance, it is the responsibility of each of each POSNA Board or
member to avoid raising improper subjects for discussion. This policy has been prepared to
ensure that POSNA members and other participants in POSNA meetings are aware of this
obligation.



PHOTOGRAPHS

Registration and attendance at, or participation in, POSNA activities constitutes an
agreement by the registrant to allow POSNA to use and distribute (both now and in the
future) the registrant’s or attendee’s image in POSNA member communications and

promotional materials.

NO REPRODUCTIONS

No reproductions of any kind, including audiotapes and videotapes, may be made of the
presentations at this meeting without the prior written permission of POSNA. POSNA
reserves all of its rights to such material and commercial reproduction is specifically
prohibited. Cameras or video cameras may not be used in any portion of the meeting.

POSNA extends sincere appreciation to K2M for a
restricted grant in support of printing of this final program.



POSNA /IFPOS COMBINED HALF-DAY PRE-COURSE
MAY 1, 2013
SHERATON CENTRE, TORONTO, ONTARIO, CANADA

CARE FOR THE YOUNG PATIENT WITH

A COMPLEX ORTHOPAEDIC BLEM:

On May 1, 2013, at the POSNA Annual Meeting in Toronto, The Half-Day Pre-
Course, co-sponsored by IFPOS, is entitled, “Care for the Young Patient with a
Complex Orthopaedic Problem: A Global Perspective” An international faculty
will present lectures on early onset scoliosis, hip problems, upper extremity,
lower extremity and gait, and lively panel discussions will review cases of trauma
and spine deformity. Additionally, we will discuss aspects of the Children’s
Orthopaedics in Underserved Regions (COUR) Program and health care delivery
around the world. Please join us for what is sure to be a colorful and interactive
program with noted experts from around the world.

The Pediatric Orthopaedic Society
of North America




Objectives and goals of the course: \

At the end of the course, the registrant will:

L. Be familiar with current concepts of the growing spine and treatment
alternatives for early onset scoliosis.

2. Ascertain the relative merits of in situ screw fixation or surgical dislocation
of a high grade, acute slipped capital femoral epiphysis.

3. Understand some of the late reconstructive options for brachial
plexus palsy.

4. Learn aspects of management of traumatic injuries to a child’s upper and
lower extremity through case-based learning.

5. Be able to recommend options for hip reconstruction in cerebral palsy and
lower extremity congenital deformities.

6. Have an understanding of international health care delivery.

ACCREDITATION

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 the Pediatric Orthopaedic Society of North America. The American Academy
of Orthopaedic Surgeons is accredited by the ACCME to provide continuing
medical education for physicians.

CONTINUING MEDICAL EDUCATION

The American Academy of Orthopaedic Surgeons designates this live activity for
a maximum of 4.75 AMA PRA Category 1 Credits™. Physicians should claim only
the credit commensurate with the extent of their participation in the activity.



7:30 AM-7:35 AM

7:36 AM-7:40 AM

7:40 AM-8:54 AM

7:40 AM—-7:49 AM

7:50 AM-7:59 AM

8:00 AM-8:09 AM

8:10 AM-8:19 AM

8:20 AM-8:29 AM
8:30 AM-8:54 AM

8:55 AM-9:29 AM

8:55 AM-9:04 AM

9:05 AM-9:29 AM
9:05 AM-9:11 AM

POSNA /IFPOS COMBINED
HALF-DAY PRE-COURSE

Opening Welcome
POSNA President: Peter 0. Newton, MD, San Diego, California
IFPOS President: Carlo Milani, MD, Sao Paulo, Brazil

Objectives And Announcements
Co-Chairs: Suken A. Shah, MD, Wilmington, Delaware
Patricia M.B. Fucs, MD, Sao Paulo, Brazil

Session I-Spine Deformity
Moderator: David Aronsson, MD, Burlington, Vermont
Presider: B. Stephens Richards, MD, Dallas, Texas

What Is The Current Evidence That What We’re Doing In EOS Works?
Michael Vitale, MD, New York, New York

Anterior And Posterior Growth Sparing Methods
Scott Luhmann, MD, St. Louis, Missouri

The Latest Techniques For Severe Deformities
Stephen Lewis, MD, Toronto, Ontario, Canada

Revision Surgery: Obstacles And Pitfalls
Muharrem Yazici, MD, Ankara, Turkey

DISCUSSION

International Expert Panel - Discussion Of Cases

Leader: Gerard Bollini, MD, Marseille, France

Panel: Firoz Miyanji, MD, Vancouver, British Columbia, Canada;
Laurel Blakemore, MD, Washington, District of Columbia;
Claudio Fernandez, MD, LaPlata, Argentina;

Reinhard Zeller, MD, Toronto, Ontario, Canada

Session Il-Hip Controversies
Moderator: /n Ho Choi, MD, Seoul, Korea
Presider: Rui Maciel, MD, Sao Paulo, Brazil

Surgical Hip Dislocation: Techniques For Success
Ernest L. Sink, MD, New York, New York

Debate: Acute, High Grade SCFE

In Situ Fixation
Dennis Wenger, San Diego, California
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9:12 AM-9:18 AM

9:19 AM-9:23 AM
9:24 AM-9:29 AM
9:30 AM-10:05 AM

9:30 AM-9:39 AM

9:40 AM-10:05 AM

10:05 AM-10:30 AM

Surgical Hip Dislocation And Reduction
Dan Sucato, MD, Dallas, Texas

Debate Rebuttal/Summation
DISCUSSION

Session Ill-Upper Extremity Update
Moderator: Eva Ponten, MD, Stockholm, Sweden
Presider: Patricio Gonzalez, MD, Buenos Aires, Argentina

Late Reconstruction Of Brachial Plexus Palsy
Michelle James, MD, Sacramento, California

International Expert Panel Discussion Of Upper Extremity
Trauma Cases

Leader: Peter Waters, MD, Boston, Massachusetts

Panel: Kaye Wilkins, MD, San Antonio, Texas;

David L. Skaggs, MD, MMM, Los Angeles, California;

Eric Edmonds, MD, SanDiego, California;

Eiffel Dobashi, MD, San Paulo, Brazil

BREAK

10:30 AM-11:35 AM Session IV-Lower Extremity Deformity And Reconstruction

10:30 AM-10:39 AM

10:40 AM-10:49 AM

10:50 AM-10:59 AM

11:00 AM-11:05 AM
11:06 AM—-11:35 AM

11:36 AM-12:15 PM

Moderator: Alain Dimeglio, MD, Montpellier, France
Presider: Unni Narayanan, MD, Toronto, Ontario, Canada

Salvage Hip Procedures In Cerebral Palsy
Patricia M.B. Fucs, MD, Sao Paulo, Brazil

Reconstruction Of Late-Presenting Congenital Deformities
Gamal Hosny, MD, Cairo, Egypt

Update On Lengthening In Children
Franz Grill. MD, Vienna, Austria

DISCUSSION

International Expert Panel Discussion Of Lower Extremity
Trauma Cases

Leader: Jeff Sawyer, MD, Germantown, Tennessee

Panel: Juan Couto, MD, Buenos Aires, Argentina;

Jonathan Phillips, MD, Orlando, Florida;

Jack Flynn, MD, Philadelphia, Pennsylvania;

Richard Kruse, DO, Wilmington, Delaware

Session V-International Health

Care Delivery

Moderator: Richard Schwend, MD, Kansas City, Missouri
Presider: Walterio Palma, MD, Hermosillo, Mexico
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POSN

The Pediatric Orthopaedic Society
of North America

11:36 AM—-11:46 AM
11:47 AM—-11:55 AM
11:56 AM—-12:06 PM

12:07 PM-12:14 PM
12:15 PM

POSNA /TFPOS COMBINED HALF-DAY PRE-COURSE

Development Of Children’s Orthopedics As A Specialty In Europe
Andre Kaelin, MD, Switzerland

COUR Update And Projects
Sanjeev Sabharwal, MD, Newark, New Jersey

Health Care Delivery: Is There An Ideal Model?
James Kasser, MD, Boston, Massachusetts

DISCUSSION

Announcements/Adjourn
Co-Chair: Suken A. Shah, MD, Wilmington, Delaware
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OPENING CEREMONY

WEDNESDAY, MAY 1, 2013

Sheraton Centre Hotel, Toronto, Ontario, Canada

6:30 PM - 6:40 PM

6:40 PM - 6:50 PM

6:55 PM - 7:00 PM

7:00 PM - 7:05 PM

7:05PM-7:10 PM

710PM-7:15PM

715PM -7:25 PM

7:20 PM - 7:25 PM

7:25 PM - 7:40 PM

7:40 PM

7:40 PM - 8:00 PM

8:00 PM - 9:30 PM

Welcome: POSNA President — Peter 0. Newton, MD
Local Hosts — Benjamin A. Alman, MD and Sevan Hopyan, MD

Introductions Distinguished Guests

e |nternational Presidents

* Distinguished Achievement Award Recipient
* Presidential Guest Speaker

e EPOS Traveling Fellows

® COUR Visiting Scholars

Shriners Hospitals for Children Award
Peter Armstrong, MD

Presentation of the St. Giles Young Investigator Award
Mr. Richard Arkwright and Dr. Donald Huene

Presentation of the Arthur H. Huene Award
Mr. Richard Arkwright and Dr. Donald Huene

Presentation of Angela S.M. Kuo Memorial Award
Ken Kuo, MD

Presentation of the Humanitarian Award
Peter 0. Newton, MD

Presentation of the Special Effort and Excellence Award
Peter 0. Newton, MD

Recognition of Industry Sponsors
Peter 0. Newton, MD

Introduction Steel Lecturer
Peter 0. Newton, MD

Steel Lecture — “How We Fly”
Justin Hines

Welcome Reception
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Levels of Evidence for Primary Research Questions

Types of Studies

Economic and
Prognostic Studies— Decision
Investigating the Effect Analyses—
Therapeutic Studies— of a Patient Diagnostic Studies— Developing an
Investigating the Results Characteristic on the Investigating a Economic or
of Treatment Outcome of Disease Diagnostic Test Decision Model
Level | ® High-quality randomized * High-quality *® Testing of previously ® Sensible costs
controlled trial with prospective study” (all developed diagnostic and alternatives;
statistically significant patients were enrolled at criteria in series of values obtained from
difference or no statistically the same point in their consecutive patients (with many studies;
significant difference but disease with 280% follow- universally applied multiway sensitivity
narrow confidence intervals up of enrolled patients) reference "gold" standard) analyses
®  Systematic review® of * Systematic review® of ®  systematic review” of ® Systematic
Level-l randomized Level-l studies Level-l studies review” of Level-|
contrelled trials (and study studies
results were homogeneous®)
Level Il * Lesser-quality * Retrospective® study * Development of * Sensible costs
randomized controlled trial * Untreated controls from diagnostic c_riteria on basis and alternat_ives;
(e.g., <80% follow-up, no domized lled of consecutive patients values obtained from
blinding, or improper alrelm omized controlle (with universally applied limited studies;
randomization) tria reference "gold" standard) multiway sensitivity
. i 2
® Pprospective’ comparative Lessgr-quallly ® Systematic review” of analyses
study® g;‘fgﬁ:‘gﬁjﬁ:‘;y;fg - Level-ll studies ® Systematic
® Systematic review” of different points in their ;T:f-:s of Level-I
Level-ll studies or Level-l disease or <80% follow-
studies with inconsistent up)
results * Systematic review” of
Level-ll studies
Levellll | e (Casecontrol study” ® Case-control study’ ® Study of ® Analyses based
® Retrospective® nonconsecutive patients on limited
ti tudy® (without consistently alternatives and
comparative stucy applied reference "gold" costs; poor
*  Systematic review” of standard) estimates
Level-lll studies ®  systematic review” of ® Systematic
Level-lll studies review® of Level-lIl
studies
. B .
Level IV | Case series Case series ® Case-control study ®* No sensitivity
® Poor reference standard analyses
Level V Expert opinion Expert opinion Expert opinion Expert opinion
1. A complete assessment of the quality of individual studies requires critical appraisal of all aspects of the study design.
2. A combination of results from two or more prior studies.
3. Studies provided consistent results.
4. Study was started before the first patient enrolled.
5.  Patients treated one way (e.g., with cemented hip arthroplasty) compared with patients treated another way (e.g., with
cementless hip arthroplasty) at the same institution.
6.  Study was started after the first patient enrolled.
7.  Patients identified for the study on the basis of their outcome (e.g., failed total hip arthroplasty), called "cases," are

compared with those who did not have the outcome (e.g., had a successful total hip arthroplasty), called "controls."
8. Patients treated one way with no comparison group of patients treated ancther way.

This chart was adapted from material published by the Centre for Evidence-Based Medicine, Oxford, UK. For more information,
please see. www.cebm.net.
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Name
Aadalen, Richard J.
Abbott, Matthew D.
Abelin-Genevois, Kariman
Abraham, Edward

Abzug, Joshua M.

Accousti, William K.
Achan, Pramod
Acharya, Jay
Ackerson, Richard

Adamczyk, Mark J.
Adedapo, Akinwanda
Adelizzi-Delany, Judith
Adib, Farshad

Agashe, Mandar

Agur, Anne

Ahmed, Mubashshar
Ahn, Tae-Young

Aiona, Michael D.

Ajuwon, Ademola A.
Akbarnia, Behrooz A.

2013 DISCLOSURE LISTING

Disclosure
| n-none
| n-none
| n-none
n-none

n-none

| 2-Medtronic; 3B-Orthopediatrics
| n-none
| n-none

n-none

__n-none
__n-none
~ N-none
~ Nn-none
~_n-none
~_h-none
~ n-none
~ n-none

8-Gait and Posture, Journal of Bone and Joint
Surgery-American, Journal of Pediatric Orthopaedics;
9-American Academy for Cerebral Palsy and
Developmental Medicine, POSNA

n-none

1-DePuy Spine, Nuvasive; 2-Nuvasive, K2M, Ellipse;
3B-Nuvasive, K2M, Ellipse, K Spine, DePuy,

A Johnson & Johnson Company; 4-Nuvasive,
Ellipse, K Spine, Nocimed; 5-K2M, DePuy Spine,
Nuvasive; 8-Journal of Orthopaedic Science, Spine,
Spine Deformity (SRS Journal); 9-Growing Spine
Foundation, Scoliosis Research Society, Pediatric
Orthopaedic Society, San Diego Spine Foundation

Presentation Type
Paper #102

: e-Poster #14
. e-Poster #26

IFPOS Paper #31;

| Hand Subspecialty Day

Paper #32;

~ Hand Subspecialty Day

Poster #25

' IFPOS Paper #10
| Paper #66

Hand Subspecialty
Day #9

 Paper #50
~ Hip Subspecialty Day #6

Poster #14

: Paper #22

e-Poster #54

' e-Poster #74
. Hip Subspecialty Day #6

e-Poster #5

7 Paper #65

: Paper #68
Paper #36 ¢;

e-Poster #23 ¢;

Evidence Based Medicine
Symposium; IFPOS
Paper#1*,29 *; Spine
Subspecialty Day #3

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA

Board of Directors.
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P@SINA 2013 DISCLOSURE LISTING (cont.)

The Pediatric Orthopaedic Society

of North America
Name

Al Kork, Samer
Al-Aubaidi, Zaid
Albifiana, Javier
Albright, Jay C.
Aleem, llyas S.
Alian, Aymen A.
Alman, Benjamin A.

Alonso, Maria
Alpert, Hilary W.
Alshryda, Sattar

Altiok, Haluk

Amirouche, Farid
Anadio, Jennifer M.

Anderson, Allen F.

Anderson, Mary

Anderson, Richard C.E.

Anderson, Terrence D.
Andras, Lindsay M.
Andrysek, Jan

Anglen, Jeffrey 0.
Angsanuntsukh, Chanika
Anthony, Alison

Antonacci, M. Darryl
Aoki, Chie

Disclosure

n-none

n-none

n-none

1-Biomet; 2-Arthrex
n-none

n-none

4-ScarX; 8-Journal of Orthopaedic Research,
Journal of Orthopaedic Research, PLoS One;
9-Shriners Research Advisory Board, Orthopaedic
Research Society

n-none
n-none
n-none

n-none

n-none
n-none

1-Orthopediatrics; 8-Editorial Board for the
American Journal of Sports Medicine; 9-ISAKOS
Knee Committee

n-none
2-A0 Spine North

n-none
n-none
n-none

8-Journal of the American Academy of Orthopaedic
Surgeons, 9-AAQS, American Board of Orthopaedic
Surgery, American College of Surgeons

n-none
n-none

n-none
n-none
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Presentation Type

IFPOS Paper #31

Paper #45

Paper #15

Sports Subspecialty Day
Paper #33

IFPOS Paper #30

eModerator;
Paper #45,70,78;
Poster #19;
Lower Extremity/
Neuromuscular
Subspecialty Day

Paper #42
e-Poster #31

Poster #19; Hip
Subspecialty Day #6

e-Poster #40; Lower
Extremity/ Neuromuscular
Subspecialty Day #7

IFPOS Paper #31

Paper #48
Spine Subspecialty
Day #4

Paper #84

Paper #9

Spine Subspecialty
Day #3

Paper #112 ¢
Paper #34 ¢

Sports Subspecialty
Day #1

e-Poster #14

Paper #14

Hand Subspecialty
Day #6

e-Poster #70
IFPOS Paper #16



Name Disclosure Presentation Type

Aoki, Stephen K. 3B-Arthrocare, Pivot Medical; Smith & Nephew e-Poster #20

Apel, Peter J. n-none Paper #11

Arami, Amir n-none Paper #79

Archibald-Seiffer, Noah n-none Paper #86

Arizola, Juan Leonel n-none Paper #62

Arkader, Alexandre 3B-Biomet Trauma Paper #116; IFPOS
Paper #19

Armaghani, Sheyan n-none e-Poster #28

Armstrong, Douglas G. 9-American Board of Orthopaedic Surgery, POSNA Paper #5; Poster #2

Armstrong, Jen n-none IFPOS Paper #14

Armstrong, Peter F. 3B-0rthoPediatrics; 4-OrthoPediatrics Moderator

Asghar, Jahangir 3B-DePuy, A Johnson & Johnson Company Paper #46; e-Poster #70;
Spine Subspecialty
Day #10

Ashraf, Ali n-none Paper #87

Astudillo, Cesar F. n-none e-Poster #12

Astur, Nelson n-none e-Poster #13

Ata, Yurika n-none IFPOS Paper #16

Atteya, Gourg n-none IFPOS Paper #30

Augsburger, Sam n-none e-Poster #64

Aynardi, Michael C. n-none Disaster Response
Symposium #1

Ayoubian, Leila n-none IFPOS Paper #42

Ayyala, Haripriya n-none Poster #4

Babyn, Paul S. n-none Paper #66

Bachrach, Steven n-none Paper #60 ¢

Bae, Donald S. 4-cubist, Optimer, osiris; 7-Lippincott Moderator;

Williams & Wilkins; 9-ASSH, POSNA Paper #2,82,88;

Poster #1; IFPOS
Paper #41; Sports
Subspecialty Day #7

Bagley, Anita n-none Paper #89 ¢

Baird, Glen O. n-none Paper #95,106;
e-Poster #75

Bari, Omar n-none Paper #117

Balasubramanian, Sriram n-none e-Poster #32

Baldwin, Keith D.

4-Pfizer; 7-Journal of Bone and Joint
Surgery-American

Poster #1; e-Poster #7

Ballock, R. Tracy 5-Musculoskeletal Transplant Foundation; 9-POSNA, Program Committee

Shriners Hopsitals for Children, Orthopaedic Research
and Education Foundation

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name Disclosure

Balog, Todd P. n-none

Banskota, Ashok K. n-none

Banskota, Bibek n-none

Bar-On, Elhanan 8-Journal of Pediatric Orthopaedics, Journal of
Children’s Orthopaedics

Barbarita, Cait n-none

Barlow, Brian n-none

Barsi, James n-none

Basci, Onur n-none

Bastrom, Tracey P. n-none

Bathen, Mary n-none

Baucom, Sidney n-none

Bauer, Andrea S. 8-Journal of Bone and Joint Surgery-American

Baulesh, David n-none

Beaton, Dorcas n-none

Beaty, James H. 7-Wolters Kluwer Health-Lippincott

Williams & Wilkins, Saunders/Mosby-Elsevier;
8-Journal of Bone and Joint Surgery; 9-Orthopaedic
Research and Education Foundation

Beebe, Allan C. n-none
Beguiristain, José Luis n-none
Berhand, Caleb J. n-none
Bent, Melissa n-none
Beran, Matthew n-none
Berglund, Lisa M. n-none
Bernstein, Robert M. n-none
Betz, Randal R. 1-DePuy Synthes Spine, Medtronic; 2-DePuy Synthes

Spine; 3B-DePuy Synthes Spine, Orthocon,
SpineGuard, Medtronic; 3C-Orthobond;
4-SpineGuard, MiMedx, Orthocon, Orthobond;
7-Thieme; 9-Chest Wall and Spine Deformity

Study Group
Bible, Jesse n-none
Biggar, W. Douglas n-none
Birke, Oliver 2-DePuySynthes
Birnbaum, Mark A. n-none
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Presentation Type
e-Poster #75
Paper #96

Paper #96

Paper #79

Paper #11
e-Poster #54

Spine Subspecialty
Day #9

Poster #7

Paper #1,46,93;
e-Poster #18,48; Spine
Subspecialty Day #10

e-Poster #48
e-Poster #22

Paper #90; COUR
Symposium; Hand
Subspecialty Day #7

Spine Subspecialty
Day #9

Paper #12
Poster #22; e-Poster #67

Paper #73*,91,109
Paper #40

Paper #44; e-Poster #41
Paper #5

Paper #91

e-Poster #56

COUR Symposium

e-Poster #70;
Spine Subspecialty
Day #10

e-Poster #28
Paper #70
IFPOS Paper #6
e-Poster #15



Name

Bittersohl, Bernd
Blackledge, Marcella
Blakemore, Laurel C.

Blanco, John S.
Blumstein, Gideon
Boachie-Adjei, Oheneba
Bober, Michael B.
Bomar, James D.

Bompadre, Viviana
Booker, Rashad

Born, Christopher T.

Boutis, Kathy
Bradish, Christopher
Bravo, Christian
Bray, Christopher C.

Brighton, Brian K.

Brockmeyer, Douglas L.

Browd, Samuel
Browne, Richard H.
Bruce, Robert W.
Bueche, Matthew J.
Bugbee, William D.

Burgess, Ronald C.

Disclosure

n-none
n-none

3B-K2M, Stryker, Medtronic; 5-K2M; 8-Spinal
Deformity Journal; 9-Scoliosis Research Society,
POSNA

n-none
n-none

2-K2M, Trans1; 3B-DePuy, K2M, Trans1; 3C-DePuy,
K2M, Trans1; 5-Medtronic/Osteotech, DePuy, K2M;
6-DePuy, K2M, Trans1

n-none
n-none

n-none
n-none

3B-Stryker Orthopaedics, llluminoss, 4-llluminoss,
5-Airlift foundation, Stein/Bellet Foundation,
9-FOT, OTA

n-none
n-none
n-none
n-none

9-POSNA

n-none

n-none
n-none
n-none
9-POSNA

1-DePuy, A Johnson & Johnson Company, Zimmer
Biologics, Smith & Nephew; 3B-DePuy,

A Johnson & Johnson Company, Smith & Nephew,
Zimmer; Joint Restoration Foundation, Moximed;
4-Moximed, OrthAlign, Alexandria Research
Technologies; 5-0rthAlign, Alter-G, Joint Restoration
Foundation

n-none

Presentation Type
e-Poster #55,62

Paper #114

Spine Subspecialty Day

e-Poster #27

Spine Subspecialty
Day #7

e-Poster #27

IFPOS Paper #9

Paper #115;
e-Poster #50,54,55,62

Paper #103,114

Sports Subspecialty
Day #5

Disaster Response
Symposium #4

Paper #3
Hip Subspecialty Day #1
Paper #15

Hand Subspecialty
Day #2

Paper #31; Evidence
Based Medicine
Symposium

Spine Subspecialty
Day #3

e-Poster #22
Paper #20
Paper #111
Presider
Poster #21

Hand Subspecialty
Day #5

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA

Board of Directors.
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Name
Busch, Michael T.

Bylski-Austrow, Donita I.

Byrne, Stefan
Cabral, Cristina
Cage, J. Matthew
Canhill, Patrick J.

Caiafa, Jordana

Caird, Michelle S.

Caliskan, Emrah
Camacho, Alejandra
Campbell, Robert M.
Canto, lleana-Patricia
Capdevila, Roman L.

Cardoso, Michelle S.

Carey, James L.

Carnahan, Heather
Carrigan, Robert B.
Carroll, Kristen L.
Carry, Patrick M
Carty, Caitriona

Caskey, Paul M.

Caspi, Liora

Disclosure
3B-0rthopediatrics

3C-SpineForm; 6-SpineForm; DePuy,
A Johnson & Johnson Company

n-none
n-none
n-none

2-DePuy Synthes Spine, A Johnson & Johnson
Company; 3B-DePuy Synthes Spine,

A Johnson & Johnson Company; 5-DePuy Synthes
Spine, A Johnson & Johnson Company; 6-DePuy
Synthes Spine, A Johnson & Johnson Company;
8-Orthopaedics Spine Deformity; 9-AAQS; Scoliosis
Research Society; POSNA

n-none

9-POSNA, University of Michigan Medical Center
Alumni Society, Orthopaedic Research and Education
Foundation, University of Michigan Medical School
Alumni Foundation

n-none
n-none
n-none
n-none

9-Sociedad Mexicana Ortopedia Pediatrica
(President)

n-none

8-Editorial board for the American Journal of Sports
Medicine, 9-AAOS Evidence Based Practice
Committee

n-none
3A-GlaxoSmithKline; 4-GlaxoSmithKline

n-none
n-none

n-none
n-none

n-none
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Presentation Type

Moderator; Sports
Subspecialty Day

Paper #42

e-Poster #17
POSNA Staff
e-Poster #16
e-Poster #70

Lower Extremity/
Neuromuscular
Subspecialty Day #2

e-Poster #31

Poster #7

IFPOS Paper #28
e-Poster #32
IFPOS Paper #28

Paper #10,62;
e-Poster #35

Lower Extremity/
Neuromuscular
Subspecialty Day #2

Paper #84

e-Poster #74

Moderator; Hand
Subspecialty Day #1,4

Paper #16

Paper #51; e-Poster #69;
Hand Subspecialty
Day #9

e-Poster #17

Paper #95,106;
e-Poster #75

Paper #97; e-Poster #30



Name Disclosure Presentation Type

Cassidy, Jeffrey A. n-none Spine Subspecialty
Day #6 ¢
Cassis, Nelson n-none IFPOS Paper #28,32
Castafieda, Pablo 8-Revista Mexicana de Ortopedia Pediatrica; Paper #23; e-Poster #60;
9-Sociedad Mexicana de Ortopedia Pediatrica, IFPOS Paper #7
Sociedad de Especialistas en Cirugia Ortopédica del
Centro Médico ABC
Cates, Justin M.M. n-none e-Poster #58
Caudill, Angela n-none Paper #94
Chambers, Henry (Hank) G. 3B-Allergan, Orthopediatrics; 8-Developmental Paper #84; Hip
Medicine and Child Neurology, Gait and Posture; Subspecialty Day; Sports

9-AAOS, American Academy for Cerebral Palsy and Subspecialty Day
Developmental Medicine, POSNA

Chan, Gilbert n-none Paper #61

Chang, Anthony A. n-none e-Poster #27

Chang, Benjamin n-none Hand Subspecialty
Day #1

Chang, Frank M. n-none e-Poster #25,69

Chaplinski, Kate L. n-none Poster #14

Charles, Michael n-none Paper #93

Chen, Austin n-none IFPOS Paper #46

Chen, Christopher n-none Sports Subspecialty
Day #6

Chiari, Catharina n-none IFPOS Paper #11¢

Cho, Tae-Joon n-none Paper #54,58;
Poster #15;
e-Poster #43,45,68;
IFPOS Paper #12,20,23;
Lower Extremity/
Neuromuscular
Subspecialty Day #3

Choi, In Ho n-none Paper #54, 58;

Poster #15; e-Poster
#43,45,68; IFPOS
Paper #12,20,23;
Lower Extremity/
Neuromuscular

Subspecialty Day #3
Choi, Paul D. 2-Stryker; 3B-Stryker, Integra Poster #12
Choi, Young n-none Paper #54,58;
Poster #15;

e-Poster #43,45,68;
Lower Extremity/
Neuromuscular
Subspecialty Day #3,

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name Disclosure Presentation Type

Christophersen, Christy n-none Paper #87; Sports
Subspecialty Day #

Chung, Chin Youb n-none Paper #54,58; Poster
#15; e-Poster #43,45,68;
IFPOS Paper #20,23;

Lower Extremity/
Neuromuscular

Subspecialty Day #3
Church, Chris n-none e-Poster #42
Ciafaloni, Emma n-none e-Poster #41
Cidambi, Krishna R. n-none e-Poster #4; IFPOS
Paper #2
Clarke, Howard n-none Hand Subspecialty
Day #6
Clarke, Nicholas M.P. n-none e-Poster #60; IFPOS
Paper #7
Clements, David H. 3B-DePuy Synthes Spine e-Poster #70
Clinton, Rebecca n-none e-Poster #65
Clohisy, John C. 3B-Biomet, Pivot Medical; 5-Wright Medical Paper #26; e-Poster #56
Technology, Zimmer; 8-Journal of Bone and Joint
Surgery-American
Cohen, Randolph B. n-none Practice Management
Symposium
Cole, Heather n-none Poster #13 ¢;
e-Poster #58
Collins, DeRaan n-none Paper #21
Complex Spine Study Group 5-K2M IFPOS Paper #29 ¢
Connolly, Paul n-none e-Poster #1
Connolly, Suan n-none Hip Subspecialty Day #3
Conrad, Ernest U. 3B-Zimmer; 3C-Stryker; 6-LifeNet Health Northwest Paper #29
Tissue Division
Cook, Stephen R. n-none e-Poster #39
Cooper, Timothy M. n-none Paper #29
Cooperman, Daniel R. 1-Orthopediatrics; 6-Zimmer Paper #68
Copley, Lawson A. n-none Moderator
Coral, Ramon n-none IFPOS Paper #28
Cordill, Ronda n-none Paper #106
Cornwall, Roger n-none Paper #90; e-Poster #46;
Hand Subspecialty
Day #8
Corominas, Laura n-none IFPOS Paper #13
Costanzo, James A. n-none Disaster Response
Symposium #1
Couto, Juan Carlos n-none IFPOS Paper #39
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Name Disclosure Presentation Type
Crawford, Alvin H. 3C-DePuy, A Johnson & Johnson Company; 5-OREF; Paper #42,48; Spine
9-J. Robert Gladden Society Subspecialty Day
Crespo, Marcos n-none IFPOS Paper #39
Crosby, Samuel N. n-none IFPOS Paper #24
Cruz, Jacobo S. n-none Paper #62, IFPOS
Paper #28
Cummings, Donald n-none Paper #63
Cundy, Peter n-none IFPOS Paper #7
Cunningham, Matthew E. n-none e-Poster #27
Cuomo, Anna V. 9-POSNA Paper #3
Curtis, Chris n-none Hand Subspecialty
Day #6
Da Silva, Trevor n-none Sports Subspecialty
Day #1
Dabaghi, Alejandro n-none e-Poster #35
Dabney, Kirk W. 3B-DePuy, A Johnson & Johnson Company, Medtronic  IFPOS Paper #5,37; Spine
Subspecialty Day #2
Daniels, Alan H. n-none Disaster Response
Symposium #4
Danino, Barry n-none Poster #18
Daram, Shiva n-none Paper #71
Dashe, Jesse n-none Paper #6
Davidsen, Michael n-none Paper #69
Davidson, Richard S. 1-Biomet; 2-Biomet; 3B-Biomet; 3C-Medsonics; eModerator
4-Abbott, Bristol-Myers Squibb, GlaxoSmithKline,
Merck, Pfizer, ZimmerHoldings
Davies, Katherine F. n-none e-Poster #69
Davis, Alan T. n-none Disaster Response
Symposium #2
Dayer, Romain n-none e-Poster #66
de Guise, Jacques A. 1-EOS; 4-Emovi, EOS; 5-Emovi, EOS, ORS, Siemens IFPOS Paper #42
De La Cruz, Matthew n-none e-Poster #44
De La Rocha, Adriana n-none Paper #20,21;
e-Poster #52,53; Hip
Subspecialty Day #7,9
Deanehan, Julia K. n-none Paper #110
Dehghan, Pegah n-none Paper #22
Deignan, Brian J. n-none Lower Extremity/
Neuromuscular
Subspecialty Day #5
Deimling, Steven n-none Paper #30
del Rio, Javier n-none Paper #40

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name Disclosure Presentation Type

Dela Torre, Katrina n-none Paper #18

Delbello, Damon n-none e-Poster #49

Dempsey, Molly 9-Society for Pediatric Radiology Board of Directors, Hip Subspecialty Day #7

Society for Pediatric Radiology Research and
Education Foundation Board of Directors

Denning, Jamie Rice n-none e-Poster #65
Devin, Clinton J. n-none e-Poster #28
Devito, Dennis P. 1-medicrea; 2-mazor, medicrea; 3B-medicrea, mazor; Paper #111
5-biomet
Dhawale, Arjun n-none IFPOS Paper #4,5
Diab, Michel G. n-none e-Poster #63
Dierauer, Stefan n-none e-Poster #59,61
Dietrich, Lindsey n-none e-Poster #34
Dietz, Frederick R. n-none Paper #94
Dillon, Peter W. n-none Paper #31
DiMauro, Jon Paul n-none Paper #4; e-Poster #9
Ditro, Colleen P. n-none IFPOS Paper #9
Doan, Joshua n-none Paper #76; IFPOS
Paper #2
Dobbs, Matthew 1-D-Bar Enterprises; 3B-D-Bar Enterprises, Pfizer; Moderator;
8-Clinical Orthopaedics and Related Research; Lower Extremity/
9-AAOS, American Orthopaedic Association, Neuromuscular
Association of Bone and Joint Surgeons, Missouri Subspecialty Day

State Orthopaedic Assosication, Orthopaedic
Research and Education Foundation, POSNA

Dodwell, Emily n-none IFPOS Paper #33
Donovan, Jason n-none Sports Subspecialty
Day #5
Donovan, Skye n-none Paper #22;
Doo, David n-none e-Poster #34
Dormans, John P. 7-Elsevier, Mosby, Brooke’s Publishing; 8-Journal of NP/PA Symposium; Spine
Pediatric Orthopaedics; 9-POSNA, SICOT USA, Subspecialty Day #5

Scoliosis Research Society, SICOT Foundation, World
Orthopaedic Concern

Doughty, Kathryn n-none Poster #19

Downey-Zayas, Timothy n-none Sports Subspecialty
Day #8

Drummond, Kate n-none Paper #29

Du, Jerry n-none Paper #74

Duart-Clemente, Julio n-none Paper #40

Dubiel, Matthew n-none IFPOS Paper #27

Dubowsky, Susan n-none Spine Subspecialty
Day #2

Duker, Angela L. n-none IFPOS Paper #9
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Name Disclosure Presentation Type

Dumont, Guillaume n-none Poster #16
Dunkley, Mia n-none IFPOS Paper #14
Duquin, Thomas R. n-none e-Poster #6
Dwek, Jerry n-none Paper #115
Eamsobhana, Perajit n-none e-Poster #72
Eastwood, Deborah M. 2-Biomarin IFPOS Paper #14; Hip
Subspecialty Day #1
Eberhardt, Oliver 8-JCO IFPOS Paper #18
Eberson, Craig P. 1-Globus Medical; 2-Stryker Spine; 3B-Orthofix; Disaster Response
8-Journal of the American Academy of Orthopaedic Symposium #4
Surgeons
Edmonds, Eric W. 2-Arthrex; 9-AAOS, POSNA Paper #6,84; Poster #17;
e-Poster #4,18,48;
Sports Subspecialty Day
Egan, Ciara n-none e-Poster #1,17
Eismann, Emily A. n-none Paper #48,90; IFPOS
Paper #43; Hand
Subspecialty Day #8
El-Hawary, Ron 3B-Halifax Biomedical; 5-DePuy, A Johnson & Poster #8
Johnson Company, Synthes, Medtronic
Ellis, Henry B. n-none Paper #85; e-Poster #53;
Poster #16; Hand
Subspecialty Day #10;
Sports Subspecialty
Day #1,9
Emans, John B. 1-Synthes; 3B-Medtronic Sofamor Danek, Synthes; Paper #34 ¢,36 *,47;
3C-Medtronic Sofamor Danek, Synthes; 8-Journal of = Spine Subspecialty
Children’s Orthopaedics Day #3
Engelman, Glenn n-none e-Poster #25
Epps, Howard R. 8-AAOS Now; 9-American Orthopaedic Association, e-Poster #12
POSNA, Texas Orthopaedic Association
Erickson, Mark A. 6-Spineform Paper #41; Spine
Subspecialty Day #3,9
Erol, Bulent n-none Poster #7
Errico, Thomas J. 1-K2M, Fastenfix; 2-Depuy, K2M; 5-Paradigm Spine Spine Subspecialty
Day #1
Escott, Benjamin G. n-none Paper #12,66
Evans, Kristin A. n-none e-Poster #39
Exner, Ulrich G. n-none Hip Subspecialty Day #4
Ezaki, Marybeth 7-Wolters Kluwer Health-Lippincott Williams & Paper #92; Hand

Wilkins; Journal of Bone and Joint Surgery-American;  Subspecialty Day #7
8-Journal of Bone and Joint Surgery-American;

Journal of Hand Surgery-American; 9-American Board

of Orthopaedic Surgery, American Board of Medical

Specialties

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name
Fabricant, Peter D.

Fader, Lauren M.

Faloon, Michael
Farley, Frances A.

Farnsworth, Christine L.
Faulk, Leonard W.
Faust, John R.
Feldman, David S.

Felton, Kevin

Fenoglio, Amy
Fernandez, Francisco F.
Ferris, Andrea G.

Filho, Mauro Cesar De Morais

Fineberg, Naomi S.
Fishman, Felicity G.

Flanagan, Ann

Flanagan, Jill C.
Fletcher, Nicholas D.

Flick, Randall
Flynn, John (Jack) M.

Fornari, Eric
Forness, Michael J.
Forriol, Francisco

Foster, Bruce K.

Disclosure
n-none

n-none

n-none

4-Medtronic;5-Medtronic, DJ Orthopaedics, Johnson
& Johnson, Genzyme, Pfizer, Stryker, Wright Medical
Technology, Zimmer, Synthes; 8-Journal of Pediatric
Orthopaedics; 9-POSNA

n-none
n-none
n-none
n-none

n-none
n-none
n-none
n-none
n-none

n-none
n-none

n-none

n-none

2-Stryker, Medtronic Sofamor Danek; 3B-Medtronic;
9-POSNA

n-none

1-Biomet; 7-Wolters Kluwer Health-Lippott Williams
& Wilkins; 8-0rthopaedics Today; 9-POSNA, Scoliosis
Research Society, AAOS

9-POSNA
n-none

9-Sociedad Espariola de Cirugia Ortopedica y
Traumatologia, Spanish Society of Orthopaedic
Surgeons

9-Bone Growth Foundation (Australia )
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Sports Subspecialty
Day #8

Hand Subspecialty
Day #8

e-Poster #27
e-Poster #31

Paper #76; e-Poster #4
e-Poster #69
Paper #44; e-Poster #39

e-Poster #63; Spine
Subspecialty Day #1

Paper #72

e-Poster #58

IFPOS Paper #25
Paper #42

Lower Extremity/
Neuromuscular
Subspecialty Day #2
e-Poster #34

Hand Subspecialty
Day #3

Paper #94; e-Poster #40;
Lower Extremity/
Neuromuscular
Subspecialty Day #7
e-Poster #10

Paper #111

Special Topics Forum

eModerator;

Paper #14,49; Poster #1;
e-Poster #7; Young
Members Forum; Spine
Subspecialty Day #3,5
Paper #6

Paper #59 ¢

Paper #15

e-Poster #60



Name

Freiman, Moti
Freitas, Joana
Frick, Steven L.

Fu, Eric C.

Fuentes, Alex

Gabos, Peter G.
Gaby, Julie
Gadomski, Stephen P.
Gaines, Robert W.

Gala, Raj
Ganley, Theodore J.

Gans, Itai
Gantelius, Stefan
Gao, Xu

Garcia, Michael J.
Garcia, Nancy L.
Garg, Sumeet

Gelfer, Yael

Ghadakzadeh, Saber
Gibbons, Paul

Gilbert, Claire J.
Gilbert, Shawn R.
Gilsanz, Vicente

Glaser, Diana Andreeva

Glotzbecker, Michael P.

Disclosure

n-none
n-none

9-J. Robert Gladden Society, POSNA, Apaedic Society
of North America

n-none
3A-Emovi; 4-Emovi

3B-DePuy, A Johnson & Johnson Company
n-none

n-none

1-DePuy, A Johnson & Johnson Company; 3C-K2;
9-Scoliosis Research Society

n-none
3B-0rthopediatrics

n-none
n-none
n-none
2-Osteomed
n-none
n-none

n-none

n-none
n-none

n-none

9-AAOS, POSNA

n-none

4-MAKO Surgical, mankind, Alphatec; 5-EOS Imaging,
Scoliosis Research Society, Growing Spine
Foundation, KCI, K2M, Naval Medical Center

San Diego, POSNA, Riverside County Regional Medical
Centers

5-Synthes, Via Chest Wall and Spinal Deformity
Study Group

Presentation Type
Hip Subspecialty Day #3
e-Poster #62

Board of Directors
Paper #88

IFPOS Paper #42
IFPOS Paper #4
e-Poster #2

e-Poster #28

Spine Subspecialty Day

Paper #43

eModerator; Paper #84;
e-Poster #19,20; Sports
Subspecialty Day #10

Paper #14

IFPOS Paper #38,40
Paper #48

Hand Subspecialty Day
Paper #95

Paper #41,51;
e-Poster #25; Spine
Subspecialty Day #9

Paper #17; IFPOS
Paper #14

Paper #78
IFPOS Paper #6
Paper #24
e-Poster #34
Paper #116

IFPOS Paper #2,29 ¢;
Paper #76

Paper #4,47,113;
e-Poster #9;

IFPOS Paper #34; Spine
Subspecialty Day #3

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA

Board of Directors.
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Name Disclosure Presentation Type
Goldberg, Michael J. 8-Journal Children’s Orthopaedics, Journal of Presider, Moderator;
Pediatric Orthopaedics; 9-AAOS Paper #29; Evidence
Based Medicine
Symposium;
Hand Subspecialty Day
Goldfarb, Charles 7-Wolters Kluwer Health-Lippincott Williams & Wilkins =~ Hand Subspecialty Day
Golembeski, Thomas n-none IFPOS Paper #30
Gomez, Everlyn n-none Paper #97
Goodwin, Ryan C. 3B-Stryker Presider
Gordon, Christopher L. n-none Paper #66
Gordon, J. Eric 1-Orthopediatrics; 3B-Orthopediatrics; 9-POSNA Disaster Response
Symposium
Gornitzky, Alex n-none Hand Subspecialty
Day #1,4
Gothard, M. David n-none Paper #50
Gotter, Maria P. n-none IFPOS Paper #39
Gottliebsen, Martin n-none Paper #69;
IFPOS Paper #10
Gourineni, Prasad 4-G2Healthcare IFPOS Paper #44,46
Grady, Maureen n-none Spine Subspecialty
Day #4
Graf, Adam n-none Paper #94; e-Poster #40;

Lower Extremity/
Neuromuscular

Subspecialty Day #7
Graham, H. Kerr 3C-Allergan; 9-Developmental Medicine and Child Lower Extremity/
Neurology; Journal of Pediatric Orthopaedics, Journal ~ Neuromuscular
of Children’s Orthopaedics Subspecialty Day
Granberry, William 2-Arthrex; 5-Biomimetic Paper #98
Green, Daniel W. 1-Pega Medical; 2-Arthrex; 7-Current Opinion in e-Poster #27; Sports

Pediatrics; 8-Current Opinion in Pediatrics; 9-AAQS, Subspecialty Day #8
American College of Surgeons, New York County
Medical Society, POSNA, Scoliosis Research Society

Green, Neil E. 3B-Biomimetic; 4-Biomimetic IFPOS Paper #24
Greenbaum, Virginia n-none e-Poster #10
Griffet, Jacques n-none e-Poster #26
Grimard, Guy 3B-EMOVI; 4-EMOVI Poster #9; IFPOS

Paper #42
Grimm, Nathan L. n-none Paper #84,86;

e-Poster #20
Growing Spine Study Group n-none Paper #34 *,36 ¢;
Gugenheim, Joseph J. n-none e-Poster #12
Gum, Jeffrey L. n-none Paper #61
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Name Disclosure Presentation Type

Gunderson, Melissa n-none Hand Subspecialty
Day #1
Guo, Nai Wen n-none IFPOS Paper #26
Gustafson, Peter n-none IFPOS Paper #27
Gutierrez-Farewik, Elena n-none IFPOS Paper #40
Gyr, Bettina M. n-none Paper #11
Haces, Felipe n-none Paper #62; e-Poster #35
Hagstromer, Maria n-none IFPOS Paper #38
Hah, Raymond J. n-none Spine Subspecialty
Day #8
Halanski, Matthew A. 3C-O0rthopaediatrics; 5-Biomet, Stryker; 7-MTDS; Presider; Paper #59 ¢;
8-pediatric section review board for the upcoming Poster #3,23; Disaster
OKU, Reviewer for CORR Response Symposium #2;
e-Poster #71; Spine
Subspecialty Day #6 ¢
Hall, Bruce L. 9-American College of Surgeons Paper #31
Hamdy, Reggie C. 8-BMC Musculoskeletal Disorders; 9-Limb Paper #65; e-Poster #66
Lengthening Research Society
Hardesty, Christina K. n-none Paper #43
Harms Study Group 5-Setting Scoliosis Straight Foundation Paper #46; Spine
Subspecialty Day #10
Harper, Benjamin L. n-none Disaster Response
Symposium #2
Harris, Gerald n-none Paper #94
Harris, Matthew n-none IFPOS Paper #11 ¢,21
Harrison, Barb C. n-none Paper #95
Harston, Andrew n-none Paper #61
Hassan, Nabil n-none Spine Subspecialty
Day #6 ¢
Hassani, Sahar n-none Paper #94; e-Poster #40;

Lower Extremity/
Neuromuscular

Subspecialty Day #7
Haus, Brian M. n-none Paper #117
Hedden, Douglas M. n-none Spine Subspecialty Day
Hedequist, Daniel 9-AAQS, POSNA Paper #4,39¢,47;
e-Poster #9
Held, Michael n-none Paper #105
Heller, Snir n-none Paper #79
Hellfritzsch, M. B. n-none Paper #69
Hemo, Yoram n-none Poster #18
Henley, John 1-Motion Analysis e-Poster #42

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page X. Boldface indicates member of POSNA
Board of Directors.
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Name
Hennrikus, William L.

Hennrikus, William P.
Hensinger, Robert
Herman, Amir
Hernandez, Melia D.
Herrera-Soto, Jose A.

Herring, J. Anthony

Herzenberg, John E.

Hetzel, Scott
Heyworth, Benton E.

Hilmes, Melissa
Hisamitsu, Junshiro
Ho, Christine A.

Ho, Emily

Ho, Jin-Tzer Jimmy

Hoffinger, Scott A.

Holland, Courtney Allen
Holmes, Laura
Holmes, Laurens

Disclosure

9-POSNA, Society of Military Orthopaedic Surgeons

n-none
n-none
n-none
n-none

1-Biomet; 2-Biomet; 3B-Biomet; 5-Biomet; 9-POSNA,

Scoliosis Research Society, Spine Form Device
Monitoring Committee

1-Medtronic Sofamor Danek; 3C-Orthopediatrics;

7-Elsevier; 8-Journal of Pediatric Orthopaedics, Spine,
Journal of Bone and Joint Surgery-American, Journal

of Children’s Orthopaedics

3C-Ellipse Technologies: Smith & Nephew, Orthofix;

5-Medtronic Sofamor Danek, OHK Medical, Ellipse

Technologies; 6-Stryker, Orthofix, Biomet, Katzen Eye

Group, Salient Surgical Technologies, Hemaclear,
Surpreme Orthopedic Systems, Medevations,
Surgi-care, Smith & Nephew, Orthofix, Brainlab,
Synthes, The MHE Coalition

n-none
9-POSNA

n-none
n-none
n-none

n-none

n-none

2-Orthopediatrics; 3B-Orthopediatrics;
4-Orthopediatrics, Smith & Nephew; 9-American
Academy for Cerebral Palsy and Developmental
Medicine, AAOS

n-none
n-none
n-none
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Presentation Type

Paper #5,31,108; Poster
#2; Disaster Response
Symposium; Sports
Subspecialty Day

Poster #1

e-Poster #31

Paper #79

e-Poster #2

Paper #75; e-Poster #15;
IFPOS Paper #7

Paper #74;
Hip Subspecialty Day

Paper #64

Spine Subspecialty
Day #6 ¢

Paper #2,82,84; Sports
Subspecialty Day #7
e-Poster #58

IFPOS Paper #8
e-Poster #8; Hand
Subspecialty Day #10
Hand Subspecialty

Day #6

Lower Extremity/
Neuromuscular
Subspecialty Day #9
Lower Extremity/
Neuromuscular
Subspecialty Day

Paper #41
e-Poster #24

IFPOS Paper #4,5,15,37;
Spine Subspecialty
Day #2



Name Disclosure Presentation Type

Hopyan, Sevan 9-POSNA Paper #80; Hand
Subspecialty Day #6
Hosalkar, Harish S. 2-Synthes; 3B-Allergan; Synthes; 4-GlaxoSmithKline; =~ Moderator; Paper #115;
Johnson & Johnson, Pfizer; 7-Journal of Bone and e-Poster #50,54,55,
Joint Surgery — American 60,62; IFPOS Paper #7;
Hand Subspecialty
Day #2
Hosny, Gamal A. n-none e-Poster #51
Hosseinzadeh, Pooya n-none Paper #100
Hotchkiss, Mark n-none e-Poster #47,69
Howard, Andrew W. n-none Paper #3,12,45; Evidence
Based Medicine
Symposium;

Lower Extremity/
Neuromuscular

Subspecialty Day #6
Howard, Jason n-none Poster #8
Howard, Krista n-none Poster #16
Hresko, Michael T. 3B-Abbott; 4-Johnson and Johnson; 6-Biogen Idec; Paper #39 ¢,47
9-American College of Rheumatology, Arthritis
Foundation
Hu, Liangjun n-none e-Poster #46
Huang, Ming Tung n-none IFPOS Paper #26
Huang, Shier-Chieg n-none Lower Extremity/
Neuromuscular
Subspecialty Day #9
Huhnstock, Stefan n-none Paper #25
Hui, Chi-chung n-none Paper #80
Humphries, Paul n-none Paper #17
Hunter, Lindsay n-none Paper #87
Hvid, lvan n-none Paper #69
Hyatt, Brad T. n-none e-Poster #39
Hyman, Joshua E. 5-OMEGA, OREF, SRS; 9-La Societe Internationale de ~ IFPOS Paper #36
Chirurgie Orthopedique et de Traumatologie
Ibrahim, David A. n-none Poster #12; IFPOS
Paper #19
liharreborde, Brice 3B-Zimmer Spine Paper #27;
Lower Extremity/
Neuromuscular
Subspecialty Day #4
llliés, Tamas n-none e-Poster #26

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name Disclosure Presentation Type

Inaba, Yutaka 2-Stryker, Smith & Nephew IFPOS Paper #16

Irion, Bjorn n-none e-Poster #47

Ishiguro, Naoki n-none Paper #19

Iwinski, Henry J. n-none Paper #100; Poster #13 ¢;
e-Poster #64

Jackson, Deborah n-none IFPOS Paper #14

Jackson, Gregory n-none Paper #92

Jacobs, John C. n-none Paper #86; e-Poster
#19,20; Sports
Subspecialty Day #4,6

Jain, Amit n-none Paper #38; Poster #24;
Hip Subspecialty Day #8

Jain, Viral V. n-none Paper #42

James, Kyle n-none IFPOS Paper #6

James, Michelle A. 8-Journal of Bone and Joint Surgery-American; Paper #89 *; COUR

9-American Board of Orthopaedic Surgery, Ruth Symposium; Hand

Jackson Orthopaedic Society, Shriners Hospitals for Subspecialty Day
Children Association of Specialty Physicians,
Perry Initiative

Janicki, Joseph A. 4-Pfizer; 9-POSNA Paper #10,13;
e-Poster #33
Jarvis, James G. 2-Synthes; 8-Journal of Pediatric Orthopaedics; e-Poster #24
9-Royal College of Physicians and Surgeons Canada
Jastifer, James n-none IFPOS Paper #27
Jeans, Kelly A. n-none Paper #63
Jeong, Changhoon n-none IFPOS Paper #23
Johanson, James E. n-none Paper #102
Johnston, Charles E. 1-Medtronic Sofamor Danek; e-Poster #23 ¢;
7-Saunders/Mosby-Elsevier; 8-Orthopaedics, Lower Extremity/
Journal of Childrens Orthopaedics; Neuromuscular
9-Scoliosis Research Society, POSNA Subspecialty Day
Johnston, Jeffrey T. n-none Sports Subspecialty
Day #4
Joiner, Elizabeth R.A. n-none Paper #34 ¢
Jones, Chalanda E. n-none Poster #14
Jones, Christopher R. n-none Hip Subspecialty Day #5 ¢
Jones, Eric T. 3B-Globus Medical; 8-Journal of Pediatric e-Poster #11

Orthopaedics; Journal of Bone and Joint
Surgery-American

Jones, John S. n-none Lower Extremity/
Neuromuscular
Subspecialty Day #8
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Name
Jones, Kerwyn C.

Kabirian, Nima

Kadhim, Amjed
Kadhim, Muayad

Kaewpornsawan, Kamolporn

Kakizaki, Jun
Kalish, Leslie A.
Kamegaya, Makoto
Kamiya, Nobuhiro
Kandiah, Nishanthi
Kane, Patrick M.

Kaneko, Hiroshi
Karatas, Ali F.
Karlen, Judson W.
Karlin, Lawrence |.
Karol, Lori A.

Kasser, James R.

Kaufman, Adam
Kawamura, Catia M.

Kay, Robert M.

Kean, John R.
Kebaish, Khaled M.
Kecshemethy, Heidi
Kelley, Simon P.
Kelly, Bryan T.

Kelly, Derek M.

Kemppainen, John W.
Kessler, Jeffrey I.

Disclosure
3B-0rthopediatrics

n-none

n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none

n-none
n-none
n-none
6-K2M

7-Journal of the American Academy of Orthopaedic
Surgeons; Saunders/Mosby-Elsevier; 8-Journal of the
American Academy of Orthopaedic Surgeons

7-Wolters Kluwer Health-Lippincott Williams
& Wilkins; 8-Journal of Pediatric Orthopaedics;
9-American Board of Orthopaedic Surgery

n-none
n-none

4-Medtronic, Zimmer, Johnson & Johnson, Pfizer

4-Nektar Theraputics

n-none

n-none

9-International Hip Dysplasia Institute
3B-Pivot Medical; 4-Pivot Medical
9-POSNA

n-none
9-POSNA

Presentation Type
Paper #5; Practice
Management Symposium

Paper #36 ¢;
IFPOS Paper #29 ¢

IFPOS Paper #15

IFPOS Paper #3,15
e-Poster #72

IFPOS Paper #8,17
IFPOS Paper #41

IFPOS Paper #8,17
Paper #77; e-Poster #21
IFPOS Paper #30

Disaster Response
Symposium #4

Paper #19
IFPOS Paper #5,9
Paper #75
Paper #47
Paper #21,63,72

Paper #101; IFPOS

Paper #7;

Hip Subspecialty Day

Hip Subspecialty Day #5 ¢
Lower Extremity/
Neuromuscular
Subspecialty Day #2

Paper #57; e-Poster #3;
Lower Extremity/
Neuromuscular
Subspecialty Day #1

Paper #91,109

Poster #24

Paper #60 ¢

Paper #66; e-Poster #60
Paper #24

Poster #22;
e-Poster #13,67

Paper #50; Poster #20

Sports Subspecialty
Day #2

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA

Board of Directors.
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Name

Khoshbin, Amir
Khoury, Joseph G.
Kifle, Yemiserach
Kim, Elliot J.

Kim, Harry K.W.

Kim, Hui Taek

Kim, Hyun Woo,
Kim, Ok-Hwa
Kim, Wook-Cheol
Kim, Young Jo

Kimia, Amir A.
King, Andrew G.S.
King, Susan

King, Wendy
Kipper, Emily
Kissel, John
Kitoh, Hiroshi
Klamar, Jan E.
Klingele, Kevin E.

Knapp, D. Raymond

Knapp, Sarah
Knox, Jeffrey B.

Kocher, Mininder S.

Koehler, Daniel M.
Kohanchi, David
Kong, Heather

Kostyk, Meghan C.

Disclosure
n-none
n-none
n-none
n-none
5-Ipsen, Pfizer

n-none

n-none
n-none
n-none

3B-Arthrex; 3C-Siemens Heath Care; 5-Siemens
Health Care; 6-Siemens Health Care; 8-Osteoarthritis
and Cartilage

n-none
9-Scoliosis Research Society
n-none

n-none

n-none

3B-Alexion and Cytokinetics
n-none

n-none

n-none

1-Biomet

n-none

n-none

1-Biomet; 3B-Best Doctors, Biomet, Gerson Lehrman
Group, OrthoPediatrics; 3C-Smith & Nephew
Endoscopy; 4-Fixes 4 Kids, Pivot Medical;
7-Saunders/Mosby-Elsevier; 9-AAQS, ACL Study
Group, American Orthopaedic Society for Sports
Medicine, Harvard Medical School, Harvard School of
Public Health, POSNA, PRISM, Steadman Philippon
Research Institute

n-none

n-none

n-none

n-none
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Presentation Type

Paper #97; e-Poster #30
e-Poster #34

Paper #114

IFPOS Paper #24

Paper #74,77,;

e-Poster #21; Young
Members Forum;
Evidence Based Medicine
Symposium; Hip
Subspecialty Day

e-Poster #5;
Hip Subspecialty Day #2

IFPOS Paper #23
IFPOS Paper #23
e-Poster #73
e-Poster #57

Paper #110
Poster #25
IFPOS Paper #31
e-Poster #41
Paper #51
e-Poster #41
Paper #19
Paper #91,109
Presider; #91,109
e-Poster #15
Paper #24
e-Poster #16

Paper #2,82,84,117;
IFPOS Paper #34; Sports
Subspecialty Day #7

IFPOS Paper #24
Poster #20

Disaster Response
Symposium #5
e-Poster #33



Name Disclosure Presentation Type

Kozin, Scott H. 8-Journal of Hand Surgery-American; Journal of Paper #90
Hand Surgery-American; 9-American Society for
Surgery of the Hand
Krach, Linda 2-Medtronic; 4-Medtronic; 5-Medtronic Paper #56
Krajbich, J. lvan 5-K2M; 9-Association of Children’s Prosthetic and IFPOS Paper #22
Orthotic Clinics
Kramer, Dennis n-none Paper #82; IFPOS Paper
#34; Sports Subspecialty
Day #7
Krengel, Walter F. 4-Medtronic; 9-Scoliosis Research Society, e-Poster #22
Washington State Orthopaedic Association
Kruse, Richard W. n-none Disaster Response
Symposium #1
Krych, Aaron J. n-none Sports Subspecialty
Day #7
Krzak, Joseph n-none Paper #94; e-Poster #40;
Lower Extremity/
Neuromuscular
Subspecialty Day #7
Kubo, Toshikazu, n-none e-Poster #73
Kulkarni, Vedant, n-none Paper #74
Kuo, Ken N. n-none Paper #94;
IFPOS Paper #26;
Lower Extremity/
Neuromuscular
Subspecialty Day #9
Kusakabe, Torao n-none e-Poster #73
Kwak, Juliann Lee n-none Paper #7
Labelle, Hubert H.L. 2-DePuy, A Johnson & Johnson Company, Medtronic = Spine Subspecialty Day
Sofamor Danek; 4-Spinologics; 9-Scoliosis Research
Society
LaGreca, Jaren n-none Paper #41,51
LaMont, Lauren E. n-none Paper #24; e-Poster #27
Langendoerfer, Michael 2-Smith & Nephew IFPOS Paper #18,25
Laor, Tal n-none Hand Subspecialty
Day #8
Larsen, Nicholas n-none Poster #22
Larson, Jill E. n-none Paper #13
Lasko, Colin E. 3A-Arthrocare Paper #68
Lattanza, Lisa L. 3B-Tornier, Acumed; 4-Mylad; 9-Ruth Jackson Hand Subspecialty Day
Orthopaedic Society Perry Initiative
Latz, Kevin H. n-none Sports Subspecialty Day
Lau, Karlee n-none Paper #20
Law, Peggy W. n-none Paper #97; e-Poster #30

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name Disclosure Presentation Type
Lawless, Stephen n-none Paper #30
Lebel, David n-none Paper #70; e-Poster #24
Lee, Jong-Seo n-none e-Poster #5; Hip
Subspecialty Day #2
Lee, Kyoung Min n-none Paper 54,58,106;
Poster #15;

e-Poster #43,45,68,75;
Lower Extremity/
Neuromuscular

Subspecialty Day #3
Lee, Nicolas n-none Paper #98
Lee, Seung Yeol n-none Paper #54,58;
Poster #15;

e-Poster #43,45,68,;
Lower Extremity/
Neuromuscular

Subspecialty Day #3
Lee, Tae Hoon n-none Hip Subspecialty Day #2
Legakis, Julie E. n-none e-Poster #11
Lening, Christopher n-none Lower Extremity/
Neuromuscular
Subspecialty Day #1
Lenk, Mary Anne n-none Spine Subspecialty
Day #4
Lenke, Lawrence G. 1-Medtronic; 5-DePuy, A Johnson & Johnson Spine Subspecialty

Company, Axial Biotech; 7-Quality Medical Publishing; Day #3,8
8-Spine, Journal of Spinal Disorders & Techniques,

Scoliosis, Backtalk (Scoliosis Assn), Journal of

Neurosurgery, Spine, Spine Deformity Journal,

iscoliosis.com, spineuniverse.com;

9-Scoliosis Research Society

Lennartsson, Anna n-none IFPOS Paper #40

Lennon, Nancy n-none e-Poster #42

Leung, Regina n-none e-Poster #74

Leveille, Lise n-none e-Poster #50

Leveno, Kenneth n-none Paper #92

Lewallen, Laura W. 1-Zimmer; 2-Osteotech; 3B-Pipeline Biomedical; Poster #17, Sports
4-Pipeline Biomedical; 5-Zimmer Subspecialty Day #3

Lewis, Stephen J. 2-Medtronic Sofamor Danek, Stryker; 3B-Medtronic Paper #45; Spine
Sofamor Danek, Stryker; 6-Medtronic Sofamor Subspecialty Day #3;
Danek, Stryker; 9-Scoliosis Research Society e-Poster #24,74

Lewis, Thomas Roy n-none Paper #26

Li, Danyi n-none Paper #80

Li, Ying n-none e-Poster #31

36




Name Disclosure Presentation Type

Lin, Chii Jeng n-none IFPOS Paper #26
Lind, Allison n-none NP/PA Symposium
Lipkus, Marc n-none e-Poster #24
Little, David Graham 2-Eli Lilly, Amgen; 3B-Eli Lilly; 5-Amgen, Acceleron, IFPOS Paper #6

Clegene, Norvartis; 7-IBMS BoneKey; 8-IBMS
BoneKey, Journal of Children’s Orthopaedics;
9-Australain Orthopaedic Research Foundation

Little, Kevin J. 7-0akstone Publishing Hand Subspecialty
Day #8

Liu, Raymond W. 9-POSNA Paper #68

Llombart, Rafael n-none Paper #40

Lochab, Jasjit n-none Paper #53

Loder, Randall T. 3C-O0rthopediatrics; 7-Hodder Publishing, UK; e-Poster #14
8-Journal of Pediatric Orthopaedics; 9-POSNA

Londono, Iréne n-none Poster #9

Lonner, Baron S. 1-DePuy, A Johnson & Johnson Company; 2-DePuy, IFPOS Paper #3

A Johnson & Johnson Company; 3B-DePuy,

A Johnson & Johnson Company; 4-K2M, Paradigm,
Depuy Spine; 5-DePuy, A Johnson & Johnson
Company; 8-SRS Spine Deformity Journal;
9-Depuy Spine

Lopes, José Augusto Fernandes n-none Lower Extremity/
Neuromuscular
Subspecialty Day #2

Louden, Emily n-none Paper #90

Lourie, Gary M. n-none Hand Subspecialty
Day #3

Lovejoy, Steven A. n-none Paper #104, Poster #6;
IFPOS Paper #24

Lozano-Calderon, Santiago n-none e-Poster #49

Lu, Amanda n-none Paper #74

Luhmann, Scott J. 1-Globus Medical; 2-Medtronic Sofamor Danek, Paper #34 *,35¢: Spine

Stryker; 3B-Medtronic Sofamor Danek, Watermark Subspecialty Day #3;
Research; 5-Medtronic Sofamor Danek; 9-POSNA, Sports Subspecialty

Scoliosis Research Society Day #5
Lundine, Kristopher M. n-none Paper #45
Lykissas, Marios N. n-none Paper #48;
IFPOS Paper #43
Mac-Thiong, Jean-Marc 1-MMDS Medical; 2-Spinologics; 3A-Spinologics; e-Poster #26

3B-Spinologics, DePuy, A Johnson & Johnson
Company; 3C-Spinologics; 4-Spinologics;
5-Medtronic, DePuy, A Johnson & Johnson Company;
6-Spinologics
Machida, Jiro n-none IFPOS Paper #16

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
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MacKenzie, William G. 3C-DePuy, A Johnson & Johnson Company; 9-POSNA  Paper #30,65; IFPOS
Paper #9; Spine
Subspecialty Day

MacWilliams, Bruce n-none Paper #16

Mader, Shelly L. n-none Paper #95

Madhuri, Vrisha n-none Hip Subspecialty Day

Mahan, Susan T. 3A-Pfizer; 4-Pfizer Paper #101

Mahdavi, Saboura n-none Paper #17

Makholm, Linda n-none Poster #3

Mallet, Cindy n-none Paper #27;

Lower Extremity/
Neuromuscular

Subspecialty Day #4
Mangion, Jeremy E. n-none e-Poster #49
Mansour, Alfred A. n-none e-Poster #47
Mansour, Shaun n-none e-Poster #23 ¢
Maples, Dayle L. 4-Stryker Paper #59 ¢
Margiotta, Michael S. n-none Spine Subspecialty
Day #1
Marks, Michelle C. 3B-DePuy, A Johnson & Johnson Company; Evidence Based Medicine
9-Setting Scoliosis Straight Foundation Symposium
Marks, Noah C. n-none Poster #25
Martin, Benjamin D. n-none Poster #4
Martus, Jeffrey E. 9-POSNA Paper #104; Poster #6;
IFPOS Paper #24
Marx, Robert G. 8-Clinical Orthopaedics and Related Research, HSS Sports Subspecialty
Journal, Knee Surgery, Sports Traumatology, Day #8
Arthroscopy; 9-International Society of Arthroscopy,
Knee Surgery and Orthopaedic Sports Medicine
Masako, Kikuchi n-none IFPOS Paper #16
Matheney, Travis H. 9-POSNA Presider,
Paper #28,55,75;
e-Poster #60; Hip
Subspecialty Day #3
Mathur, Sunita n-none e-Poster #74
Matlow, Anne G. n-none Paper #33
Matsumoto, Hiroko n-none IFPOS Paper #1 *,36;
Spine Subspecialty
Day #3
Matsushita, Masaki n-none Paper #19
May, Megan n-none Sports Subspecialty
Day #6
Mayerson, Joel L. n-none Paper #73 ¢
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Name Disclosure Presentation Type

Mazda, Keyvan 3C-Zimmer/Implanet Paper #27; e-Poster #26;
Lower Extremity/
Neuromuscular
Subspecialty Day #4
Mazur, John M. n-none Paper #9
McCalla, Daren J. n-none IFPOS Paper #1 ¢
McCarthy, James 4-Fixes 4 Kids; 7-Wolters Kluwer Health-Lippincott Board of Directors
Williams & Wilkins, Orthopaedics; 9-Limb
Lengthening Research Society, POSNA
McCarthy, Richard E. 1-Medtronic; 2-Medtronic; 3B-Medtronic, Synthes; Paper #34 ¢35¢
9-Scoliosis Research Society
McClemens, Emily n-none Paper #67
McClung, Anna n-none Paper #37
McCormack, Damian n-none e-Poster #1
McHale, Kathleen A. 9-AAOS Disaster Response
Symposium #3
Mcllvaine, Christopher P. n-none Disaster Response
Symposium #3
Mclntosh, Amy L. 3B-Synthes Paper #87; Poster #17;
Sports Subspecialty
Day #3
McKay, Scott D. 9-POSNA Sports Subspecialty
Day #6
McKinney, Kailtin n-none POSNA Staff
McLeod, Lisa M. n-none Paper #49; Spine
Subspecialty Day #3,5
McMulkin, Mark L. n-none Paper #95
McNair, Bryan n-none Paper #41; e-Poster #25
McPartland, Thomas G. n-none SharePoint Tutorial
Medeiros, Milton n-none e-Poster #41
Meier, Joshua W. n-none Paper #61
Ménard, Anne-Laure n-none Poster #9
Mencio, Gregory A. 6-3M, Covidien/Kendall, Ethicon Medical Mission Program Committee;
Assistance Program; 9-AAQS, Board of Specialty Paper #104; Poster #6;
Societies, POSNA, Tennessee Orthopaedic Society e-Poster #28; IFPOS
Paper #24
Méndez, Alfonso n-none Paper #23
Menge, Travis n-none Paper #104; Poster #6
Mezghani, Neila n-none IFPOS Paper #42
Micheli, Lyle 9-A00SM, FIMS IFPOS Paper #34
Michnick, Stuart n-none Paper #107
Mignemi, Megan n-none Paper #104; Poster #6

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Mihailidis, Alex n-none e-Poster #74
Milbrandt, Todd A. 8-Wolters Kluwer Health-Lippincott Williams Program Committee;
& Wilkins; 9-AAQS, POSNA, Scoliosis Research eModerator; Paper #100;
Society Poster #13 ¢;
e-Poster #64
Mildes, Rob D. n-none Paper #95
Milewski, Matthew D. n-none Paper #110
Miller, Benjamin n-none e-Poster #15
Miller, Freeman 1-Motion Analysis Corp; 7-Springer; 8-Gait and Paper #60 *;
Posture, Journal Children’s Orthopaedics, Journal of e-Poster #42;
Pediatric Orthopaedics IFPOS Paper #5,37; Spine
Subspecialty Day #2
Miller, Nancy H. 8-Spine, Spine Deformity Hand Subspecialty
Day #9
Miller, Patricia n-none Paper #4,55
Millis, Michael B. 7-Saunders/Mosby-Elsevier; e-Poster #57; Hip
8-Saunders/Mosby-Elsevier, Springer Subspecialty Day
Mills, Janith K. n-none Paper #92; Hand
Subspecialty Day #7
Minhas, Shobhit Vishnoi n-none Paper #10; e-Poster #33
Misaghi, Amirhossein n-none e-Poster #4
Mishima, Kenichi n-none Paper #19
Mitchell, Philip M. n-none Paper #111
Miyanji, Firoz 3B-DePuy, A Johnson & Johnson Company; 5-DePuy,  Paper #52; Spine
A Johnson & Johnson Company Subspecialty Day
Moisan, Alice n-none Poster #22
Moldovan, Florina n-none Poster #9
Moller-Madsen, Bjarne 5-Ceramisys; 9-European Paediatric Orthopaedic Paper #69,81;
Society, Nordic Orthopaedic Federation IFPOS Paper #10
Monazzam, Shafagh n-none Paper #115;
e-Poster #54
Monrog, Kirstin n-none Poster #23
Montgomery, Richard 3C-Strawberry Medical UK; 9-Royal College of Hip Subspecialty Day #6
Surgeons of Edinburgh UK
Montpetit, Kathleen n-none Paper #65
Moon, Hyuk J. n-none IFPOS Paper #12
Moor, Molly n-none Paper #1,93; Hand
Subspecialty Day #2
Moore, Gregory H. n-none Paper #37
Moraleda, Luis n-none Paper #8,15
Morcuende, Jose 9-AAQS, USBJI, POSNA Presider; Paper #94
Morita, Mituaki n-none IFPOS Paper #8,17
Morris, Michael R. n-none Disaster Response
Symposium #2
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Name Disclosure Presentation Type

Morris, Susan H. 5-Globus Medical, POSNA Poster #8
Morrison, Martin J. n-none e-Poster #7
Morscher, Melanie n-none Paper #50,99
Mosca, Vincent S. 8-Journal of Pediatric Orthopaedics, Journal of Moderator
Children’s Orthopaedics
Moseley, Colin F. 3B-0rthopaediatrics; 8-Journal of Pediatric Evidence Based Medicine
Orthopaedics; 9-International Pediatric Orthopaedic Symposium
Think Tank
Motoo, Hosokawa n-none e-poster #73
Mubarak, Scott J. 4-Rhino Pediatric Orthopedic Designs Poster #20; Practice
Management
Symposium;

IFPOS Paper #7; Young
Members Forum; Hand

Subspecialty Day #2

Muchow, Ryan D. n-none Paper #100; e-Poster #8

Muhamad, Abd R. n-none e-Poster #62

Mulpuri, Kishore 9-Canadian Orthopaedic Association, International Hip  e-Poster #50,60;

Dysplasia Institute, POSNA Evidence Based

Medicine Symposium;
IFPOS Paper #7

Murdock, Elizabeth n-none Paper #86

Murnaghan, M. Lucas n-none Paper #84; Sports
Subspecialty Day #1

Murphy, Michael n-none Poster #17

Murphy, Robert F. n-none e-Poster #67

Murphy, Ryan T. n-none Poster #21

Murray, Kathleen A. n-none Paper #16

Murray, Kerri n-none e-Poster #57

Myung, Karen n-none e-Poster #23 ¢

Nakamura, Naoyuki n-none IFPOS Paper #16

Nakase, Atsushi n-none e-Poster #73

Nakase, Masashi n-none e-Poster #73

Narayanan, Unni G. 9-American Academy for Cerebral Palsy and Moderator;

Developmental Medicine, POSNA Paper #3,53,65,66;

IFPOS Paper #7; Sports
Subspecialty Day #1;
Lower Extremity/
Neuromuscular
Subspecialty Day #6;
Spine Subspecialty Day

Nasreddine, Adam Y. n-none Paper #117

Neal, Kevin M. 1-Orthopediatrics Paper #9

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name
Needle, Scott M.

Neiss, Geraldine
Nelson, Scott C.

Nemeth, Blaise A.

Neves, Daniella Lins

Newton, Meadow
Newton, Peter 0.

Nguyen, Amy K.
Nigrovic, Lisa E.
Niiler, Tim

Nikizad, Hooman

Nikolaou, Sia
Nissen, Carl W.
Noonan, Kenneth J.

Novacheck, Tom F.

Nowicki, Philip
Nowlin, Miranda

Nualart, Luis
Nyquist, Ann-Christine
0’Callaghan, Jamie

0’Driscoll, Shawn W.

Disclosure
n-none

n-none
3B-Orthofix

6-Biomet

n-none

n-none

1-DePuy, A Johnson & Johnson Company; 2-DePuy,
A Johnson & Johnson Company; 3B-DePuy,

A Johnson & Johnson Company; 4-Nuvasive;
5-DePuy, A Johnson & Johnson Company, Biopspace
Med, Orthopaedic Research & Education Foundation,
POSNA, Scoliosis Research Society, Harms Study
Group Foundation, Setting Scoliosis Straight
Foundation, Childrens Specialist Foundation,
7-Theime Publishing; 9-POSNA, Setting Scoliosis
Straight Foundation, Childrens Specialist Foundation

n-none

n-none
n-none
n-none

n-none
2-Genzyme
1-Biomet; 3B-Biomet; 5-Biomet; 9-POSNA

n-none

n-none
n-none

n-none
n-none
n-none

1-Acumed, Tornier, Aircast (DJ); 2-Acumed
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Presentation Type
Disaster Response
Symposium

IFPOS Paper #4
Disaster Response
Symposium

Poster #3,23;
e-Poster #71; Disaster

Response Symposium #2

Lower Extremity/
Neuromuscular
Subspecialty Day #2
Paper #99

Paper # 46,52,76,93;

Evidence Based Medicine

Symposium;

IFPOS Paper #2,3;
Young Members Forum;
Spine Subspecialty

Day #3,10

Hand Subspecialty
Day #9

Paper #110
e-Poster #42

Sports Subspecialty
Day #2

e-Poster #46
Paper #83,84

Poster #3,23;
e-Poster #71

Lower Extremity/
Neuromuscular
Subspecialty Day #6
IFPOS Paper #27
Lower Extremity/
Neuromuscular
Subspecialty Day #8
Poster #10

Spine Subspecialty
Day #3

Hand Subspecialty
Day #6

e-Poster #6



Name Disclosure Presentation Type

0’Hara, Emily n-none Paper #83

0’Rear, Lynda n-none Paper #105

0’Toole, Robert 2-AONA; 9-0TA Paper #32

Obeid, lbrahim 2-Medtronic, Depuy Spine, 3B-Medtronic, e-Poster #26
Depuy Spine, 3C-Medtronic, Depuy Spine

Ochiai, Derek 1-Smith & Nephew; 2-Smith & Nephew; Paper #22

3B-Smith & Nephew Travanti; 4-Tenex Health;
7-International Medical Publishing; 9-Virginia

Orthopaedic Society
Oda, Jon Edward 4-Smith & Nephew IFPOS Paper #4
Oetgen, Matthew E. 9-AAQS, POSNA, Scoliosis Research Society Poster #4
Oh, Chang-Wug 2-Synthes; 3C-Zimmer; 5-Synthes IFPOS Paper #23
Oishi, Scott N. n-none Paper #92
Oka, Yoshinobu n-none e-Poster #73
Okafor, Louis n-none e-Poster #39
Okusanya, Olanrewaju n-none Paper #53
Okuzumi, Shigeharu n-none IFPOS Paper #16
OImos, Matias Alfonso n-none Paper #40
Olson, Casey n-none Paper #113
Omar, Rumana n-none Paper #17
Ostenso, Karen n-none Paper #56
Oswald, Timothy S. 2-Medtronic, Stryker; 3B-Medtronic Paper #111
Otsuka, Norman Y. 8-Journal of Children’s Orthopaedics, Journal of IFPOS Paper #35

Orthopaedic Surgical Advance, Journal of Pediatric
Orthopedics, Part B; 9-American Academy of
Pediatrics, Bone and Joint Decade, USA, POSNA

Oxendine, lla n-none Paper #77; e-Poster #21

Paley, Dror 1-Smith & Nephew, Ellipse Technologies, IFPOS Paper #11 ¢,21
Pega Medical, Ellipse Technologies; 3B-Ellipse
Technologies; 7-Springer

Paloski, Michael n-none Paper #38; Poster #24;
e-Poster #29 ¢: Hip
Subspecialty Day #8
Paradise, Scott n-none Paper #20, 37
Paraison, Lauren n-none Paper #37
Parent,Stefan 3B-DePuy, A Johnson & Johnson Company, Medtronic = Presider; e-Poster #26

Sofamor Danek; 4-Spinologics; 5-Biospace Med;
9-Scoliosis Research Society

Parikh, Shital N. 7-Orthopaedic Clinics of North America; e-Poster #20; IFPOS
8-0Orthopaedic Clinics of North America Paper #43,45
Park, Howard Y. n-none IFPOS Paper #1 ¢,

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Park, Moon Seok n-none Paper #54,58;
Poster #15;
e-Poster #43,45,68;
IFPOS Paper #20,23;

Lower Extremity/
Neuromuscular

Subspecialty Day #3
Park, Sung Sup n-none IFPOS Paper #23
Parker, Richard 1-Zimmer, PSI Uni ZUK; 3B-Zimmer, Smith & Nephew = Sports Subspecialty
Endoscopy Day #4
Parnell, Evette n-none IFPOS Paper #14
Parnell, Shawn E. n-none Paper #114
Paryavi, Ebrahim n-none Paper #32
Pashos, Gail 4-GlaxoSmithKline Paper #26; e-Poster #56
Passanante, Marian n-none e-Poster #37,38
Patel, Anay R. n-none Paper #13
Patel, Neeraj n-none Poster #1
Patel, Nitesh V. n-none IFPOS Paper #35
Patrick, Brittany C. n-none Paper #10
Patterson, Karen n-none Poster #3
Patthanacharoenphon, Cameron = n-none Paper #59 ¢
Paul, Justin n-none Spine Subspecialty
Day #1
Pawelek, Jeff n-none Paper #36 ¢
Peljovich, Allan E. n-none Hand Subspecialty
Day #3
Pennecot, Georges-Francois n-none Lower Extremity/
Neuromuscular
Subspecialty Day #4
Pennock, Andrew T. n-none Paper #1,6,93,115;
Poster #20,21;
e-Poster #18, 55
Perez, Juan-Carlos n-none IFPOS Paper #28
Petrini, Maria E. n-none Poster #14
Phillips, Jonathan H. 1-Biomet; 2-Biomet; 3B-Synthes; Biomet; 5-Biomet; e-Poster #2,15
8-Journal of the Southern Orthopaedic Association;
9-Scoliosis Research Society; OrthoPaediatrics
Pinero, Joseph R. n-none e-Poster #63
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Name
Podeszwa, David A.

Poe-Kochert, Connie
Polley, Nathan
Polousky, John D.

Pomo, Sandra
Pontén, Eva
Popalisky, Jean
Popkin, Charles
Pourtaheri, Sina

Powell, Dustin S.
Powell, K. Patrick
Presedo, Ana

Pressel, David M.
Pretell, Juan Augusto
Price, Charles T.

Prince, Daniel E.
Pripp, Are Hugo
Pritchard, Breanna M.

Protopapa, Evangelia

Pun, Stephanie Y.
Rabinovich, Remy
Raggio, Cathleen

Rahbek Ole
Rajbhandary, Tarun
Ramachandran, Manoj

Ramirez, Rey
Ramo, Brandon A.

Ramseier, Leonhard E.

Disclosure
9-POSNA, AAOS

n-none
n-none
n-none

n-none
n-none
n-none
n-none
n-none

n-none
n-none
n-none

n-none
n-none

1-Biomet, Halo Innovations; 4-Institute for Better Bone
Health; 5-Wright Medical Technology; 8-Institute for
Better Bone Health, Journal of Pediatric Orthopaedics

n-none
n-none
n-none

n-none

n-none
n-none

5-Amgen Co; 9-Orthopaedic Research Society;
POSNA; Scoliosis Research Society; OIF

n-none
n-none

3B-Pivot Medical; 4-Pivot Medical, Cotera; 5-Pivot
Medical; 7-Elsevier, Hodder Arnold; 8-Journal of The
Royal Society of Medicine

n-none
n-none

n-none

Presentation Type

eModerator; Paper #21;
e-Poster #52,53; Hip
Subspecialty Day #7,9

Paper #43
Paper #61

Paper #84;
e-Poster #19,20; Sports
Subspecialty Day #10

IFPOS Paper #38
IFPOS Paper #38,40
Paper #29

Poster #19

Spine Subspecialty
Day #2

Paper #55
Poster #13 ¢

Lower Extremity/
Neuromuscular
Subspecialty Day #4

Poster #14
e-Poster #67

Paper #18;
IFPOS Paper #7;
e-Poster #60

IFPOS Paper #21
Paper #25

e-Poster #69; Hand
Subspecialty Day #9

Paper #17; Poster #11;
Hip Subspecialty Day #1
e-Poster #57

IFPOS Paper #35
eModerator

Paper #69,81
Paper #96
IFPOS Paper #10

e-Poster #7

Paper #20,37;
e-Poster #52

e-Poster #59,61

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA

Board of Directors.

45




P@SINA 2013 DISCLOSURE LISTING (cont.)

The Pediatric Orthopaedic Society
of North America

Name
Ramski, David E.
Raney, Ellen M.

Rappaport, David I.
Rasmusson, Douglas D.
Rathjen, Karl E.

Ratner, Joshua

Ravi, Bheeshma
Rawlins, Bernard A.
Raymond, Melody
Reddy, Rohit

Reddy, Silpa
Regmi, Rabindra
Reid, Daniel
Reischman, Diann

Rendon, Juan Sebastian
Rethlefsen, Susan

Reyes, Jose Manuel
Reynolds, Joe
Rhodes, Jason T.
Riccio, Anthony |.
Ricciuti, Anthony J.
Richard, Heather M.
Richards, B. Stephens

Ridout, Deborah
Riedel, Matthew D.
Riley, Scott A.

Riordan, Anne

Disclosure

n-none

9-AAP SoOR, WOA

n-none

n-none

3C-O0rthopaediartrics; 8-Journal of Pediatric

Orthopaedics, Spine; 9-Limb Lengthening Research

Society, POSNA, Scoliosis Research Society
n-none

n-none
5-Medtronic/Sofamor-Danek
n-none
n-none

n-none
n-none
n-none
n-none

n-none
n-none

n-none
3A-SpineForm
9-POSNA
2-Synthes
n-none
n-none

4-Pfizer; 7-Wolters Kluwer Health-Lippincott
Williams & Wilkins; 8-Journal of Pediatric
Orthopaedics; 9-Scoliosis Research Society

n-none
n-none

n-none

n-none
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Presentation Type
Poster #1

Paper #65

Poster #14

Poster #8
e-Poster #52,65

Hand Subspecialty
Day #3

Paper #66
e-Poster #27
POSNA Staff

Sports Subspecialty
Day #9

e-Poster #32
Paper #96
e-Poster #34

Spine Subspecialty
Day #6 ¢

e-Poster #66

Paper #57;

Lower Extremity/
Neuromuscular
Subspecialty Day #1

Poster #10

Paper #42

e-Poster #47,69
e-Poster #8,16

Paper #83

Hip Subspecialty Day #9
Moderator; Paper #112 ¢;
Spine Subspecialty

Day #3

Hip Subspecialty Day #1
Spine Subspecialty

Day #3

Hand Subspecialty

Day #5

e-Poster #40;

Lower Extremity/
Neuromuscular
Subspecialty Day #7



Name

Rios, Gilberto
Risoe, Petter
Ritterman, Scott A.

Ritzman, Todd F.
Roach, James W.

Roberts, David W.
Robinson, Lucy
Robles, Alex

Rogers, Kenneth J.

Roland, Sandy
Romine, Spencer E.
Romney, Elizabeth
Roocroft, Joanna H.
Roposch, Andreas

Rosenfeld, Scott B.
Rosentraub, Erica L.
Ross, Patrick

Roy-Beaudry, Marjolaine
Roye, Benjamin D.

Roye, David P.

Rubery, Paul T.
Ruder, John A.
Ryan, Deirdre D.
Saad, Christina
Sabatini, Coleen S.
Sabharwal, Sanjeev

Disclosure

n-none
n-none
n-none

3C-Apto Orthopaedics / Austin Bioinnovation Institute
of Akron

4-Abbott; 8-Spine Deformity Journal; 9-POSNA,
Scoliosis Research Society

n-none
n-none
n-none

n-none

n-none
n-none
n-none
n-none
n-none

3C-O0rthopediatrics; 9-POSNA
n-none
n-none

n-none
3B-Stryker; 5-SRS, POSNA, OMeGA,

8-Journal of Bone and Joint Surgery-American;
Journal of the American Academy of Orthopaedic
Surgeons

3B-Stryker; 5-OREF, CWSDRF, SRS, POSNA;
6-OMeGA, Biomet; 8-Journal of Bone and

Joint Surgery-American, Journal of the American
Academy of Orthopaedic Surgeons

5-AP Spine

n-none

n-none

n-none

9-J. Robert Gladden Society

5-Smith & Nephew; 8-Journal of Bone and Joint
Surgery-American; 9-POSNA,

Limb Lengthening & Reconstruction Society

Presentation Type

IFPOS Paper #32
IFPOS Paper #33

Disaster Response
Symposium #4

Paper #50
Paper #16

Paper #37
e-Poster #32

Sports Subspecialty
Day #8

Paper #60 *; Poster #14;
IFPOS Paper #5,9,37

Hip Subspecialty Day #9
Poster #13 ¢

IFPOS Paper #36

Paper #1; e-Poster #18

Paper #17; Poster #11;
Hip Subspecialty Day #1

Paper #71,107
Hip Subspecialty Day #9

Spine Subspecialty
Day #7

e-Poster #26
IFPOS Paper #36

IFPOS Paper #1 *,36;
Spine Subspecialty
Day #3

Paper #44
e-Poster #2
e-Poster #3
Paper #59 ¢
COUR Symposium

Paper #67;
e-Poster #37,38;
Disaster Response
Symposium #5

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA

Board of Directors.
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Name
Sachleben, Brant

Saiman, Lisa

Saisu, Takashi
Saito, Tomoyuki
Sakamoto, Sara M.
Sala, Debra A.

Saluan, Paul M.

Samade, Richard
Samara, Eduardo J.
Samdani, Amer F.

Samora, Julie Balch
Samora, Walter P.
Samuels, Paul
Sanders, James 0.

Sankar, Wudbhav N.

Sanpera-Trigueros, Ignacio
Saran, Neil
Sawyer, Jeffrey R.

Schaffzin, Joshua

Schiffern, Alison
Schilling, Peter
Schmale, Gregory A.
Schmitz, Matthew R.
Schmitz, Michael L.
Schneider, John E.

Disclosure
n-none

3B-Norvartis, Vertex, Transave;

5- Johnson & Johnson; 8-Archives of Pediatric and
Adolescent Medicine, The Journal of the Pediatric
Infectious Diseases, Infection Control & Hospital
Epidemiology

n-none
n-none
n-none
n-none

2-Arthrex; 3C-Triatrix; 5-Zimmer

n-none
n-none

2-Depuy Spine, Synthes, Spineguard,;
3B-Depuy Spine, Synthes, Spineguard

n-none
n-none
n-none

4-Abbott, GE Healthcare, Hospira; 8-Journal of
Pediatric Orthopaedics; 9-AAQS, POSNA, Scoliosis
Research Society

7-Wolters Kluwer Health-Lippincott
Williams & Wilkins

n-none
n-none

7-Mosby, Wolters Kluwer Health-Lippincott
Williams & Wilkins; 9-AAQS, POSNA, Campbell
Foundation

n-none

n-none
n-none
n-none
9-AAQOS
3B-Stryker
n-none
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Presentation Type

Hand Subspecialty
Day #6

Spine Subspecialty
Day #3

IFPOS Paper #8,17
IFPOS Paper #16
Paper #67;

e-Poster #63; Spine
Subspecialty Day #1

Presider; Sports
Subspecialty Day #4

e-Poster #28
IFPOS Paper #39

Paper #52; e-Poster #70;
Spine Subspecialty
Day #10

Paper #91
Paper #91,109
Paper #42

Moderator; Paper #44;
e-Poster #39,41;
Evidence Based Medicine
Symposium; Spine
Subspecialty Day

Paper #14,75

IFPOS Paper #13
e-Poster #66

Poster #22;

e-Poster #13,67;
Practice Management
Symposium

Spine Subspecialty
Day #4

Paper #16
e-Poster #31
Paper #103
e-Poster #55,62
e-Poster #10
e-Poster #16



Name Disclosure Presentation Type

Schoenecker, Jonathan G. 5-ISIS Pharmaceuticals Paper #104,105;
Poster #6,13 ¢;
e-Poster #58;
IFPOS Paper #24
Schoenecker, Perry L. 8-Journal of Pediatric Orthopaedics Journal of Paper #26; e-Poster #56;
Children’s Orthopaedics; 9-POSNA Hip Subspecialty Day
Schrader, Tim 2-Harvest Technologies Hip Subspecialty Day #5 ¢
Schroth, Mary n-none Poster #3
Schub, David n-none Sports Subspecialty
Day #4
Schulz, Jacob n-none Paper #1,46
Schwartz, Joshua n-none e-Poster #42
Schwend, Richard M. 6-K2M; 9-POSNA, American Academy of Pediatrics, Disaster Response
Project Perfect World, Miracle Feet Symposium
Scott, Allison C. 4-Hospira Presider; Paper #98;
Poster #5
Scott, Francis A. n-none Hand Subspecialty
Day #9
Seehausen, Derek A. n-none e-Poster #3; Spine
Subspecialty Day #7,8
Sees, Julieanne P. n-none Paper #60 ¢
Segal, Eduardo n-none IFPOS Paper #39
Segal, Lee S. 8-Clinical Orthopaedics and Related Research; Paper #5;
9-POSNA Lower Extremity/
Neuromuscular
Subspecialty Day #8
Segawa, Yuko n-none IFPOS Paper #8,17
Segey, Eitan n-none Poster #18
Seo, Sang Gyo n-none IFPOS Paper #23
Shabtai, Lior n-none Poster #18
Shafer, Sasha n-none Paper #77; e-Poster #21
Shah, Apurva S. 9-POSNA, American Society for Surgery of the Hand Paper #88; Spine
Subspecialty Day #3;
IFPOS Paper #41;
Hand Subspecialty
Day
Shah, Suken A. 1-Arthrex DePuy Synthes Spine; 3B-DePuy Synthes Paper #30,52;

Spine; 3C-K Spine OrthoPediatrics; 4-Globus Medical;  Poster #14;

5-DePuy Synthes Spine; 9-AAQS, Scoliosis Research ~ e-Poster #70;

Society, POSNA, Setting Scoliosis Straight Foundation ~ IFPOS Paper #3,4;
Spine Subspecialty
Day #2,3

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name
Shaheen, Michael B.

Shapiro, Jay
Shau, David N.
Shaw, Brian A.

Shea, Kevin G.

Shelley, Kirk
Shieh, Alvin
Shiels, William E.

Shiguetomi Juan Manuel
Shim, Jong Sup

Shirley, Eric D.

Shore, Benjamin J.

Shourbaji, Nader
Shrader, M. Wade

Shrestha, Om P.
Shufflebarger, Harry L.

Sides, Brenda A.
Silva, Mauricio

Simcock, Xavier C.
Singh, Avreeta

Singhal, Kunal
Sink, Ernest L.
Sitoula, Prakash

Sjostrom, Rebecca

Disclosure
n-none

n-none
n-none

4-Johnson & Johnson, Merck, Medtronic, Pfizer,
Biomet, Zimmer, Stryker; 9-American Academy of
Pediatrics, POSNA

9-AAQS, American Orthopaedic Society for Sports
Medicine, POSNA

n-none
n-none

1-Smiths Medical, Shiels Intussusception Air
Reduction System

n-none
n-none
3A-Depomed; 7-Orthobullets.com
n-none

n-none

9-Arizona Medical Association, American Academy
for Cerebral Palsy and Developmental Medicine

n-none

1-DePuy Spine, A Johnson & Johnson Company;
2-DePuy Spine, Axial Biotech; 3B-DePuy Spine;
5-DePuy Spine, Axial Biotech; 8-Journal of Pediatric
Orthopaedics; Spine

n-none
2-Baxter Corporation; 3B-Baxter Corporation;
9-World Federation of Hemophilia

n-none
n-none

n-none
3B-Pivot; 9-POSNA

n-none

n-none
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Presentation Type
Disaster Response
Symposium #2
Board of Directors
e-Poster #28
Paper #5

Moderator; Paper #84,86;
e-Poster #19,20;
Evidence Based Medicine
Symposium; Sports
Subspecialty Day #2,

IFPOS Paper #30
e-Poster #18
Paper #73 ¢

Paper #81

IFPOS Paper #23

Paper #9

Paper #4,55; e-Poster #9;
IFPOS Paper #34

Paper #111

Lower Extremity/
Neuromuscular
Subspecialty Day #8
Paper #96

Paper #46;

IFPOS Paper #3;
Spine Subspecialty
Day #10

Spine Subspecialty
Day #8

Paper #7

Paper #82

Hand Subspecialty
Day #7

Paper #63

Program Committee;
Paper #18,24;

Hip Subspecialty Day

Paper #60 ¢;
IFPOS Paper #37

e-Poster #47



Name Disclosure Presentation Type

Skaggs, David L. 1-Biomet, Medtronic; 2-Medtronic, Stryker, Biomet; eModerator;
3B-Medtronic, Stryker, Biomet; 6-Medtronic, Biomet; = Paper #34 ¢,36 ¢;
7-Wolters Kluwer Health-Lippincott Williams & Wilkins; = Poster #12;
8-Journal of Childrens Orthopaedics; 9-POSNA, e-Poster #3,23 ¢;
Growing Spine Study Group, Scoliosis Research Society ~ IFPOS Paper #1 ¢; Spine

Subspecialty Day #3,7,8
Slough, Jennifer n-none Poster #2
Smith, Brian G. 9-POSNA Paper #110,

IFPOS Paper #30; Young
Members Forum
Smith, John T. 1-Synthes, Synthes; 3B-Synthes, Synthes; Spine Subspecialty
5-Chest Wall and Spine Deformity Research Day #3
Foundation; 9-Chest Wall and Spine Deformity
Research Foundation

Smith, Peter A. n-none Paper #94
Snyder, Brian D. 9-POSNA, Scoliosis Research Society Paper #55,113;
NP/PA Symposium
So, Jeannette P. n-none Paper #33
Sobh, Ali n-none e-Poster #11
Sofulu, Omer n-none Poster #7
Song, Hae Ryong n-none IFPOS Paper #23
Song, Kwang Soon n-none IFPOS Paper #23
Song, Mi-Hyun n-none IFPOS Paper #20
Soriano, Sulpicio n-none Special Topics Forum
Sotiropoulos, Chris n-none Paper #80
Specht, Stacy C. n-none Paper #64
Spence, David D. n-none Paper #4; e-Poster #9,67
Spencer, Samantha A 9-AAQS, Massachusetts Orthopaedic Association, e-Poster #9
POSNA
Spiegel, David A. 8-Global Journal of Surgery; 9-POSNA; AAOS Paper #96
Sponseller, Paul D. 1-Globus Medical, DePuy, A Johnson & Johnson Paper #34 ¢,36 *,38,52;
Company; 3B- DePuy, A Johnson & Johnson Poster #24;
Company; 5-DePuy, A Johnson & Johnson Company; = e-Poster #23 ¢,29 ¢ 70;
7-Journal of Bone and Joint Surgery, Oakstone IFPOS Paper #3; Hip
Medical; 8-Journal of Bone and Joint Surgery; Subspecialty Day #8;
9-Scoliosis Research Society Spine Subspecialty
Day #3
Standard, Shawn C. 3B-Ellipse Technologies; 5-Ellipse Technologies; Paper #64;
6-Smith & Nephew; Orthofix, Brainlab, Synthes, Lower Extremity/
The MHE Coalition Neuromuscular
Subspecialty Day
Stans, Anthony A. 9-POSNA Program Committee;
eModerator
Stech, Teri n-none POSNA Staff

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name

Steiner, Robert
Steinman, Suzanne E.
Stephens, Derek
Sterling, Robert
Stevens, Wilshaw
Stewart, Jaime R.

Stgdkilde-Jgrgensen, H.

Strantzas, Samuel
Strauss, Kevin R.
Streit, Jonathan J.
Sturm, Peter F.

Stutz, Christopher
Sucato, Daniel J.

Sullivan, Elroy
Sumko, Michael J.
Sund, Sarah A.
Sung, Ki Hyuk

Suppan, Catherine A.
Sussman, Michael D.

Svenningsen, Svein
Swaroop, Vineeta

Swartz, Fran

Szymanski, Deborah A.

Takahashi, Ayuko
Takashi, Yoshida

Disclosure
n-none

n-none

n-none

n-none

n-none

n-none

n-none

n-none
3A-K2M; 4-K2M,
n-none
3B-DePuy, A Johnson & Johnson Company;

4-Pioneer Surgical; 5-DePuy, A Johnson & Johnson
Company; 8-Journal of Children’s Orthopaedics;

9-Scoliosis Research Society, POSNA
n-none

3C-O0rthopaediatrics; 7-Saunders/Mosby-Elsevier;

9-AAQS, POSNA, Scoliosis Research Society

n-none
n-none
n-none
n-none

n-none
n-none

n-none

7-Up to Date, American Academy for Cerebral Palsy

and Developmental Medicine, POSNA

n-none
n-none
n-none
n-none
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Presentation Type
Paper #100

Paper #29

Paper #97; e-Poster #30
Paper #32

Paper #21
e-Poster #47
Paper #81
e-Poster #24
IFPOS Paper #29 ¢
Paper #68

Paper #52; Spine
Subspecialty Day #4,10

Paper #104; Poster #6
Paper #20,21,37,;
e-Poster #53; Evidence
Based Medicine
Symposium; Hip
Subspecialty Day #9;
Spine Subspecialty
Day #3

Paper #98

Poster #2

Poster #3, 23

Paper #54,58;

Poster #15;

e-Poster #43,45,68;
Lower Extremity/
Neuromuscular
Subspecialty Day #3
Paper #2,117

Lower Extremity/
Neuromuscular
Subspecialty Day
Paper #25

Lower Extremity/
Neuromuscular
Subspecialty Day
Paper #83

Paper #26; e-Poster #56
Paper #113

e-Poster #73



Name Disclosure Presentation Type

Talusan, Paul G. n-none Paper #110

Talwalkar, Vishwas R. n-none Moderator; Paper #100;
Poster #13 ¢;
e-Poster #64

Tan Tanny, Sharman P. n-none Paper #110

Tareen, Naureen n-none Sports Subspecialty
Day #9

Taylor, Daveda n-none e-Poster #42

Teneria, Jorge n-none IFPOS Paper #28

Terjesen, Terje n-none Paper #25

Tetik, Cihangir n-none Poster #7

Thacker, Mihir M. 9-POSNA e-Poster #36;
IFPOS Paper #15

Thomas, Ronald n-none e-Poster #11

Thompson, George H. 3A-Innovative linterventions; 3C-K2M, Paper #36 *,43;

OrthoPediatrics, SpineForm; 6-Innovative
Interventions; 8-Journal of Pediatric Orthopaedics;
9-Societe Internationale de Chirurgie Orthopedique et
de Traumatologie

e-Poster #23 ¢

Thompson, John n-none Hip Subspecialty Day #8

Thornton, Rian n-none e-Poster #10

To, Teresa n-none Paper #12

Tobert, Dan n-none IFPOS Paper #36

Toledo, Alfredo n-none IFPOS Paper #39

Tompkins, Bryan J. 9-POSNA, AAOS Paper #95,106;
e-Poster #75;
SharePoint Tutorial

Topkar, Mert Osman n-none Poster #7

Torres-Gomez, Armando 2-Pfizer; 3B-Pfizer, Smith & Nephew; IFPOS Paper #28,32

3C-Smith & Nephew; 9-Mexican Society of Pediatric
Orthopaedics, National Medical Center, Mexico,

ABC Medical Center, Mexico, American College of
Surgeons

Triantafillou, Konstantinos n-none Disaster Response
Symposium #1

Truong, Walter n-none Lower Extremity/
Neuromuscular
Subspecialty Day #6

Tsang, Kai n-none Hip Subspecialty Day #6

Tuason, Dominick n-none Paper #37

Tulchin-Francis, Kirsten 9-Gait and Clinical Movement Analysis Society Paper #21

Turgeon, Isabelle

n-none

e-Poster #26

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name
Tuten, H. Robert

Tyson, Kesley

Upasani, Vidyadhar V.
Vakamudi, Sudha
Valencia, Maria
Valteau, Barthélémy
Valvano, Joanne M.
van Bosse, Harold J.P.
Van Heest, Ann

Van Houten, Heather
Vanderhave, Kelly L.
Vanitcharoenkul, Ekasame
Velkes, Steven

Vidal, Armando F.

Villas, Carlos
Villemure, Isabelle
Virostek, Donald
Vitale, Michael G.

Vitztum, Coley
Walker, Janet

Walker, Kevin R.
Wall, Eric J.

Wall, Lindley B.
Wallace, Juanita
Walrath, Jessica
Walters, Michele M.
Wang, David

Wang, Ting-Ming

Ward, James P.

Disclosure
1-Amedica; 4-Amedica Doctors Research Group

n-none

n-none
4-Hospira
n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none
n-none

2-Musculoskeletal Transplant Foundation; 6-Stryker,
Smith & Nephew; 9-American Orthopaedic Society for
Sports Medicine

n-none
n-none
n-none
n-none

n-none
9-Association of Children’s Prosthetic and Orthotic
Clinics

5-Medtronic

3B-0rthopediatrics; 3C-SpineForm, Stryker;
6-SpineForm; 9-POSNA

n-none
n-none
n-none
n-none
n-none
9-Taiwan Pediatric Orthopaedic Society

n-none
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Presentation Type

Lower Extremity/
Neuromuscular
Subspecialty Day #5

Sports Subspecialty
Day #7

Paper #47

Poster #5

Paper #8

Poster #9

e-Poster #69
Presider; Paper #65
Paper #89 ¢

Paper #86

Paper #75; e-Poster #31
e-Poster #72

Paper #79

e-Poster #47

Paper #40
Poster #9
Paper #72

Program Committee;
eModerator;

e-Poster #23 ¢; IFPOS
Paper #1 *,36; Spine
Subspecialty Day #3,8
NP/PA Symposium

e-Poster #64
Paper #100; Poster #13 ¢

Paper #56; e-Poster #74

Paper #42,84;
IFPOS Paper #45

Paper #92

e-Poster #64

Paper #108

Hip Subspecialty Day #3
e-Poster #74

Lower Extremity/
Neuromuscular
Subspecialty Day #9

Spine Subspecialty
Day #1



Name Disclosure Presentation Type

Warhoover, Tracy n-none Poster #13 ¢
Warner, William C. 3C-Medtronic Sofamor Danek; Moderator; Poster #22;
7-Saunders/Mosby-Elsevier; 9-Clinical Orthopaedic e-Poster #13,67
Society
Waters, Peter M. 4-Celgene, Sangamo; 7-Wolters Kluwer eModerator;
Health-Lippincott Williams & Wilkins; 8-Wolters Paper #28,88;
Kluwer Health-Lippincott Williams & Wilkins; Poster #1;
9-American Society for Surgery of the Hand, POSNA IFPOS Paper #41; Hand
Subspecialty Day
Watkins, Summer n-none IFPOS Paper #44
Wattenbarger, J. Michael n-none Presider
Weatherford, Brian n-none Paper #13
Weathermon, Adam C. n-none Paper #66
Webb, Jonathan E. n-none Sports Subspecialty
Day #3
Wedge, John H. 4-Procter & Gamble, Johnson & Johnson; 8-Journal IFPOS Paper #7;
of Pediatric Orthopaedics Hip Subspecialty Day
Weekley Holly, n-none e-Poster #46
Weiner, Dennis S. n-none Paper #99
Weinstock, Peter H. n-none Paper #28
Weir, Shannon n-none Paper #53
Weiss, Jennifer M. 9-AAQS, California Orthopaedic Association, POSNA Paper #84; Sports
Subspecialty Day #2
Wells, Lawrence 9-Philadelphia Orthopaedic Society Sports Subspecialty Day
Wenger, Dennis R. 7-Wolters Kluwer Health-Lippincott Moderator

Williams & Wilkins; 8-Journal of Pediatric
Orthopaedics Journal of Children’s Orthopaedics

Werler, Martha M. n-none Paper #101

Wetzel, Robert J. n-none Paper #10

Wheeler, Lesley C. n-none Paper #72,92

Whetstone, Heather n-none Paper #78

White, Gregory R. 2-Medtronic Sofamor Danek Lower Extremity/
Neuromuscular
Subspecialty Day #8

White, Hank n-none e-Poster #64

White, Klane K. 2-Shire HGT, Biomarin Pharmaceuticals; 5-Biomarin Paper #114

Pharmaceuticals; 7-UptoDate; 9-POSNA

Whitlock, Patrick W. n-none Paper #11

Wicks, Eric D. n-none Paper #99

Widmann, Roger F. 9-POSNA e-Poster #27; Sports
Subspecialty Day #8

Wiemann, John n-none e-Poster #15

Wientroub, Shlomo n-none Poster #18

Disclosure Key: The codes are identified as: 1-Royalties from a company or supplier; 2-Speakers bureau/paid presentation for a company or supplier;
3-(a) paid employee or (b) paid consultant or (c) unpaid consultant for a company or supplier; 4-Stock or stock options in a company or supplier;
5-Research support from a company or supplier as a PI; 6-Other financial or material support from a company or supplier; 7-Royalties, financial or
material support from publishers; 8-Medical/orthopaedic publications editorial/governing board; 9-Board member/committee appointments for a
society; n-No conflicts; ¢ Indicates those faculty presentations in which the FDA has not cleared the drug and / or medical device for the use described
(i.e., the drug or medical device is being discussed for an “off label” use). For full information, refer to page 4. Boldface indicates member of POSNA
Board of Directors.
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Name Disclosure Presentation Type
Wiesman, Kathryn D. n-none Paper #74
Wiig, Ola n-none Paper #25
Willick, Stuart E. n-none Paper #86
Willis, Leisel M. n-none Paper #73¢,91,109
Wilson, Philip 7-Elsevier Paper #85; Poster #16;
e-Poster #53; Hand
Subspecialty Day #10;
Sports Subspecialty
Day #9
Wimberly, Robert L. n-none e-Poster #8,16
Wirth, Thomas 8-Journal of Children’s Orthopaedics; 9-German IFPOS Paper #18,25
Orthopaedic Paediatric Society, European Paediatric
Orthopaedic Society
Wise, Kelsey n-none Paper #85;
Poster #16; Hand
Subspecialty Day #10;
Sports Subspecialty
Day #9
Wise, Michelle n-none Paper #105
Wong, Lilian n-none e-Poster #30
Woon, Regina P. n-none Paper #116
Wren, Tishya A.L. 5-Ultraflex; 9-Gait & Clinical Movement Analysis Paper #57;
Society Lower Extremity/
Neuromuscular
Subspecialty Day #1
Wright, James G. 7-Journal of Bone and Joint Surgery-American, eModerator;
Saunders/Mosby-Elsevier; 8-Journal of Bone and Paper #33,97;
Joint Surgery-American e-Poster #30;
NP/PA Symposium;
IFPOS Paper #33
Wright, Margaret L. n-none Spine Subspecialty
Day #8
Wright, Rick n-none Paper #84
Wu, Chia H. n-none Paper #49
Wu, Kuan-Wen n-none Lower Extremity/
Neuromuscular
Subspecialty Day #9
Wylie, Christopher n-none e-Poster #46
Yamada, Naotake n-none e-Poster #73
Yamaguchi, Kent n-none e-Poster #23 ¢;
Spine Subspecialty
Day #8
Yamamoto, Yohei n-none IFPOS Paper #8
Yasmeh, Siamak n-none Paper #57
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Name
Yaszay, Burt

Yavor, Ariela
Yazdy, Mahsa M.
Yazici, Muharrem

Yen, Yi-Meng

Yngve, David A.
Yokota, Shumpei
Yoo, Won Joon

Yorgova, Petya
Yoshihara, Hiroyuki
Young, Megan L.

Zabjek, Karl
Zaltz, Ira

Zaps, Daniela
Zeller, Reinhard D.

Zhang, Wei

Zhao, Caixia

Zimmerman, Catherine

Zlotolow, Dan A.

Zurakowski, David

Disclosure

1-Orthopediatrics; 2-DePuy, A Johnson & Johnson
Company; K2M; 3B-K2M, Orthopaediatrics; DePuy,
A Johnson & Johnson Company; 5-DePuy,

A Johnson & Johnson Company;

9-Scoliosis Research Society, POSNA

n-none
n-none

2-K2M, DePuy, Johnson & Johnson; 3B-K2M; 8-Acta
Orthopaedica Traumatologica e Turcica; 9-European
Pediatric Orthopaedic Society

3A-Agios Pharmaceuticals; 3B-Smith & Nephew,
Orthopediatrics, Arthrex; 4-Agios Pharmaceuticals

n-none
n-none
n-none

n-none
n-none
n-none

n-none

3B-Pivot Medical; 5-DePuy, A Johnson & Johnson
Company

n-none

1-Spinevision; 3C-Paradigm Spine; 8-Journal of
Children’s Orthopaedics; Maitrise Orthopedique,
Spine Deformity, European Spine Journal; 9-Scoliosis
Research Society

n-none

n-none
n-none

3B-Arthrex, Osteomed; 5-Arthrex; 6-Arthrex;
7-Saunders/Mosby-Elsevier; 9-American Society for
Surgery of the Hand

n-none

Presentation Type

Presider; Paper #46;
IFPOS Paper #29 ¢; Spine
Subspecialty Day #10

Poster #18
Paper #101

e-Poster #23 ¢;
IFPOS Paper #29 ¢

e-Poster #57;

Hip Subspecialty Day #7
e-Poster #44

IFPOS Paper #16
Paper #54,58;

Poster #15;

e-Poster #43,45,68;
IFPOS Paper #12,20,23;
Lower Extremity/
Neuromuscular
Subspecialty Day #3
IFPOS Paper #4
e-Poster #25
e-Poster #52; Hip
Subspecialty Day #7
e-Poster #74
Presider;

Hip Subspecialty Day
e-Poster #55,62
e-Poster #74; Spine
Subspecialty Day #3

Sports Subspecialty
Day #6

Paper #67; e-Poster #37
e-Poster #71
Hand Subspecialty Day

Paper #82;
IFPOS Paper #34
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1:00 PM-1:09 PM Introduction and Opening Remarks

TRAUMA
Moderator: William C. Warner, MD
Presider: Travis H. Matheney, MD
eModerator: David A. Podeszwa, MD
1:10 PM-1:14PM  Functional and Radiographic Outcomes after Non-Operative
1 (page 81) Treatment of Displaced Adolescent Clavicle Fractures
Jacob Schulz, MD; Molly Moor, MPH; Joanna H. Roocroft, MA;
Tracey P. Bastrom, MA; Andrew T. Pennock, MD
Rady Children’s Hospital, San Diego, California
1:15PM-1:19PM  Trends in the Volume of Operative Treatment of Clavicle Shaft
2 (page 82) Fractures in Children and Adolescents
Benton E. Heyworth, MD; Catherine A. Suppan, BA;
Mininder S. Kocher, MD; Donald S. Bae, MD
Boston Children’s Hospital, Boston, Massachusetts

1:20 PM-1:24 PM  Evidence Into Practice: Short Arm Splints for Distal Radius Fractures
3 (page 83) Andrew W. Howard, MD; Unni G. Narayanan, MD, FRCSC;

Anna V. Cuomo, MD; Kathy Boutis

The Hospital for Sick Children, Toronto, Ontario, Canada

1:25 PM-1:33PM  Discussion

1:35 PM-1:39 PM  Avascular Necrosis after Femoral Neck Fracture:

4 (page 84) Analysis of Risk Factors
David D. Spence, MD; Jon Paul DiMauro; Patricia Miller, MS;
Michael P. Glotzbecker, MD; Daniel Hedequist, MD; Benjamin J. Shore, MD
Boston Children’s Hospital, Boston, Massachusetts

1:40 PM-1:44 PM  The Role of Computed Tomography in the Classification and

5 (page 85) Treatment of Pediatric Pelvic Fractures—Revisited
Melissa Bent, MD; William L. Hennrikus Jr, MD; Douglas G. Armstrong, MD;
Brian A. Shaw, MD; Kerwyn C. Jones, MD; Lee S. Segal, MD
Penn State College of Medicine, Hershey, Pennsylvania

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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1:45 PM—1:49 PM
6 (page 87)

1:50 PM-1:58 PM

2:00 PM—-2:04 PM
7 (page 88)

2:05 PM—-2:09 PM
8 (page 89)

2:10 PM-2:14 PM
9 (page 90)

2:15 PM-2:23 PM

2:25 PM—-2:29 PM
10 (page 91)

2:30 PM—-2:34 PM
11 (page 93)

Results of Displaced Tibial Spine Fractures: A Comparison between
Open, Arthroscopic, and Closed Management

Jesse Dashe, MD; Eric Fornari, MD; Andrew T. Pennock, MD;
Eric W. Edmonds, MD

Rady Children’s Hospital, San Diego, California

Discussion

The Outcome of Non-Operative Treatment of Medial Epicondyle
Fractures in the Pediatric Population

Juliann Lee Kwak, MD; Mauricio Silva, MD

Los Angeles Orthopaedic Hospital, Los Angeles, California

Long Term Functional Result of Neurological Complications of

Paediatric Supracondylar Fractures
Maria Valencia, MD; Luis Moraleda, MD, PhD

Hospital Universitario La Paz, Madrid, Spain

Screw Fixation of Lateral Condyle Fractures: Results of Treatment

Eric D. Shirley, MD; Mary Anderson, BS; Kevin M. Neal, MD;
John M. Mazur, MD

Nemours Children’s Clinic, Jacksonville, Florida

Discussion

Current Practice in the Management of Type | Open Fractures
in Children

Robert J. Wetzel, MD; Shobhit Vishnoi Minhas, BS;
Brittany C. Patrick, MPH; Joseph A. Janicki, MD

Ann & Robert H. Lurie Children’s Hospital of Chicago, Northwestern
University, Chicago, lllinois

Protein and Vitamin D Malnutrition in Pediatric Orthopaedic
Trauma Patients

Bettina M. Gyr, MD; Cait Barbatrita, BS; Peter J. Apel, MD, PhD;
Patrick W. Whitlock, MD, PhD

Wake Forest Baptist Health, Winston-Salem, North Carolina

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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2:35PM-2:39 PM  Childhood Fracture Begets Childhood Fracture: A Population-based
12 (page 94) Study of Longitudinal Fracture Patterns in Ontario Children

Benjamin G. Escott, MBBS; Teresa To; Dorcas Beaton, PhD;
Andrew W. Howard, MD MSc, FRCSC

The Hospital for Sick Children, Toronto, Ontario, Canada
2:40 PM—-2:48 PM  Discussion
2:50 PM-3:10 PM  Break

HIP

Moderator: Harish Hosalkar, MD

Presider: Ira Zaltz, MD

eModerator: Anthony A. Stans, MD

3:10 PM-3:14 PM  Timing of Pavlik Harness Initiation: Can We Wait?

13 (page 96) Anay R. Patel, MD; Jill E. Larson, MD; Brian Weatherford, MD;
Joseph A. Janicki, MD

Ann & Robert H. Lurie Children’s Hospital, Northwestern University,
Chicago, lllinois
3:15PM-3:19PM  Abduction Bracing for Infants with Residual Acetabular Dysplasia:
14 (page 98) Practice Dogma or Effective Treatment?

Wudbhav N. Sankar, MD; John (Jack) M. Flynn, MD; Itai Gans, BS;
Chanika Angsanuntsukh, MD

Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania
3:20 PM-3:24 PM  Does the Orientation of the Femoral Head Affect Acetabular
15 (page 99) Developmet? An Experimental Study in Lambs

Luis Moraleda, MD, PhD; Christian Bravo, MD;
Francisco Forriol, MD, PhD; Javier Albifiana, MD, PhD

Hospital Universitario La Paz, Madrid, Spain
3:25 PM-3:33 PM  Discussion
3:34 PM-3:39 PM  Hip Pathology in Relatives of Probands with Developmental Dyspalsia
16 (page 100) of the Hip

Kristen L. CGarroll, MD; Alison Schiffern, MD; Kathleen A. Murray, MD;
Bruce MacWillams, PhD; James W. Roach, MD

Shriners Hospital Salt Lake City, Salt Lake City, Utah
3:40 PM-3:44PM A Re-Evaluation of Commonly Accepted Risk Factors for

17 (page 101) Developmental Dysplasia of the Hip: Preliminary Results
of a Population Based Cohort Study

Andreas Roposch, MD, MSc, FRGS; Sabovra Mahdavi;
Evangelia Protopapa; Yael Gelfer; Paul Humphries; Rumana Omar
Great Ormond Street Hospital for Children, London, United Kingdom

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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3:45 PM-3:49 PM
18 (page 102)

3:50 PM-3:58 PM

3:59 PM-4:03 PM
19 (page 103)

4:04 PM-4:08 PM
20 (page 104)

4:09 PM-4:13 PM
21 (page 105)

4:14 PM-4:22 PM

4:23 PM—-4:27 PM
22 (page 106)

4:28 PM-4:32 PM
23 (page 107)

Do Infant Risk Factors for DDH Predict Hip Dysplasia Presenting
in Adolescents and Adults?

Ernest L. Sink, MD; Katrina Dela Torre, RN, MSN; Charles T. Price, MD
Hospital for Special Surgery, New York, New York

Discussion

Long-Term Outcome of Gradual Reduction with Overhead Traction
for Developmental Dysplasia of the Hip in Children Over Six Months
of Age

Hiroshi Kaneko, MD, PhD; Hiroshi Kitoh, MD, PhD; Kenichi Mishima, MD;
Masaki Matsushita, MD; Naoki Ishiguro, MD, PhD

Nagoya University School of Medicine, Nagoya, Aichi, Japan
Preoperative Traction Does Not Improve the Success of Closed
Reduction or Limit AVN in Developmental Dysplasia of the Hip
Daniel J. Sucato, MD, MS; Adriana De La Rocha, MS; Karlee Lau, BS;
Brandon A. Ramo, MD; Scott Paradise; Richard H. Browne, PhD

Texas Scottish Rite Hospital for Children, Dallas, Texas

Increased Self-reported Pain and Gait Dysfunction at 20 Years

Post Hip Fusion as an Adolescent

David A. Podeszwa, MD; Kirsten Tulchin-Francis, PhD;
Adriana De La Rocha, MS; Wilshaw Stevens Jr, BS; DeRaan Collins, BS;
Lori A. Karol, MD; Daniel J. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, Texas

Discussion

Comparing of Twist Test (A New Test for Hip Labral Pathology)
To Arthroscopy

Farshad Adib, MD; Skye Donovan, PT, PhD, OCS; Pegah Dehghan, MD;
Derek Ochiai, MD

Nirschl Orthopedic Center, Arlington, Virginia

The Incidence of Femoroacetabular Impingement after an Innominate
Osteotomy for Acetabular Dysplasia

Pablo Castafieda, MD; Alfonso Méndez, MD

Shriners Hospital for Children, Mexico City, Mexico

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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4:33 PM-4:37 PM
24 (page 108)

4:38 PM-4:46 PM

4:47 PM-4:51 PM
25 (page 109)

4:52 PM-4:56 PM
26 (page 110)

4:57 PM-5:01 PM
27 (page 111)

5:02 PM-5:10 PM

8:00 AM-8:04 AM

8:05 AM-8:25 AM

8:25 AM-8:45 AM

8:45 AM-9:05 AM

Revision Hip Preservation Surgery following Treatment for
Femoroacetabular Impingement

Lauren E. LaMont, MD; Sarah Knapp, BA; Claire J. Gilbert, MS;
Bryan T. Kelly, MD; Ernest L. Sink, MD

Hospital for Special Surgery, New York, New York

Discussion

Early Dysplastic Acetabular Changes have a Prognostic Significance
in Legg-Calvé-Perthes Disease

Stefan Huhnstock, MD; Svein Svenningsen; Are Hugo Pripp;

Terje Terjesen; Ola Wiig

Oslo University Hospital, Oslo, Norway

Combined Bernese Periacetabular Osteotomy (PAQ) and Surgical Hip

Joint Dislocation (SHD) for Correction of Symptomatic Perthes Hip
Joint Deformity

Perry L. Schoenecker, MD; Thomas Roy Lewis, MD; Gail Pashos, BS;
Deborah A. Szymanski, RN; John C. Clohisy, MD

Shriners Hospital for Children, St. Louis, St. Louis, Missouri
Slipped Capital Femoral Epiphysis Treated by Anterior Wedge
Osteotomy without Hip Dislocation

Brice Ilharreborde, MD,PhD; Cindy Mallet, MD; Keyvan Mazda, MD
Hopital Robert Debré, Paris, France

Discussion

THURSDAY, MAY 2, 2013

Welcome and Remarks

SPECIAL TOPICS FORUM

Anesthetic Induced Developmental Neurotoxicity-Evidence from the
Laboratory

Sulpicio Soriano, MD, Boston, Massachusetts

Anesthetic Related Neurotoxicity in the Young: Clinical Evidence
Randall Flick, MD, Rochester, Minnesota
Questions/Discussion

QUALITY, SAFETY AND VALUE
Moderator: Kevin G. Shea, MD

Presider: J. Michael Wattenbarger, MD

eModerator: Benjamin A. Aliman, MD, FRCSC

9:06 AM—9:10 AM
28 (page 112)

Team Training in Pediatric Orthopaedic Surgery Via High Fidelity
Simulation at the Point of Care: Proof of Concept

Travis H. Matheney, MD; Peter H. Weinstock, MD PhD;

Peter M. Waters, MD

Boston Children’s Hospital, Boston, Massachusetts

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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9:11 AM—-9:15 AM
29 (page 113)

9:16 AM—9:20 AM
30 (page 114)

9:21 AM-9:29 AM

9:30 AM—9:34 AM
31 (page 115)

9:35 AM-9:39 AM
32 (page 116)

9:40 AM—9:44 AM
33 (page 117)

9:45 AM-9:53 AM
9:54 AM-10:09 AM

Do Patient Safety Checklists Improve Patient Safety?

Suzanne E. Steinman, MD; Timothy M. Cooper, MHA, MT(ASCP);
Kate Drummond MS, MPA; Jean Popalisky, DNP. RN;
Ernest U. Conrad lll, MD; Michael J. Goldberg, MD

Seattle Children’s Hospital, Seattle, Washington
Comprehensive Program Aligning Structure, Processes and the

Electronic Medical Record Improves Quality and Safety of Complex
Spinal Deformity Surgery in Children

Suken A. Shah, MD; Stephen Lawless, MD MBA; William G. Mackenzie, MD
Nemours/Alfred I. duPont Hospital for Children, Wilmington, Delaware

Discussion

Outcomes in Pediatric Orthopaedic Surgery: Analysis of the
2010-2011 American College of Surgeons National Surgical Quality
Improvement Program-Pediatric Data

Brian K. Brighton, MD, MPH; Peter W. Dillon, MD, MSc, FACS;

William L. Hennrikus Jr, MD; Bruce L. Hall, MD, PhD, MBA, FACS

Levine Children’s Hospital at Carolinas Medical Center,

Charlotte, North Carolina

“Pop Quiz” of Orthopaedic Residents Performing Tasks that are
Typically Performed in an Unsupervised Setting

Joshua M. Abzug, MD; Ebrahim Paryavi, MD; Robert O’Toole, MD;
Robert Sterling, MD

University of Maryland School of Medicine, Baltimore, Maryland

Antimicrobial Prophylaxis and Rates of Surgical Site Infection
in Children

llyas S. Aleem, MD; Jeannette P. So, MSc; Anne G. Matlow, MSc, MD;
James G. Wright, MD, MPH

The Hospital for Sick Children, Toronto, Ontario, Canada
Discussion
Distinguished Achievement Award

10:10 AM—-10:40 AM Break

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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CONCURRENT SESSION I: SPINE

Moderator: James 0. Sanders, MD

Presider: Stefan Parent, MD
eModerator: Michael G. Vitale, MD, MPH

10:41 AM-10:45 AM
34 (page 118)

10:46 AM—-10:50 AM
35 (page 119)

10:51 AM—-10:55 AM
36 (page 120)

10:56 AM—-11:04 AM

11:05 AM—-11:09 AM
37 (page 122)

11:10 AM-11:14 AM
38 (page 124)

11:15AM-11:19 AM
39 (page 126)

¢ Early Onset Scoliosis Treated with Growing Rods has More Spinal
Growth, Better Cobb Correction, but More than Twice the Number
of Surgeries Compared to Shilla

Lindsay M. Andras, MD; Elizabeth R. A. Joiner, BS; Richard E. McCarthy,

MD; Scott J. Luhmann, MD; Paul D. Sponseller, MD; John B. Emans, MD;

David L. Skaggs, MD, MMM Growing Spine Study Group

Children’s Orthopaedic Center, Children’s Hospital Los Angeles,

Los Angeles, California

¢ A Comparison Of SHILLA™ GROWTH GUIDANCE SYSTEM and
Growing Rods in the Treatment of Spinal Deformity in Children Less
than 10 Years of Age

Richard E. McCarthy, MD; Scott J. Luhmann, MD
Washington University School of Medicine, Department of Orthopaedics,
St. Louis, Missouri
4 Five To Sixteen-Year Results of 201 Growing Rod Patients:
Is there a Difference between Etiologies?

Behrooz A. Akbarnia, MD; Nima Kabirian, MD; Jeff Pawelek;
George H. Thompson, MD; John B. Emans, MD; Paul D. Sponseller, MD;
David L. Skaggs, MD, MMM; Growing Spine Study Group

San Diego Center for Spinal Disorders, La Jolla, California

Discussion

Incidence and Risk Factors for Surgical Site Infection in
Neuromuscular Scoliosis: A 30 Year Experience at a Single Institution

Dominick Tuason, MD; David W. Roberts, MD; Brandon A. Ramo, MD;
Anna McClung, BSN, RN; Scott Paradise; Lauren Paraison, BS;
Gregory H. Moore; Daniel J. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, Texas

Thromboembolic Complications in Children with Spinal

Fusion Surgery

Amit Jain, MD; Michael Paloski; Paul D. Sponseller, MD

Johns Hopkins Orthopaedic Surgery, Baltimore, Maryland

4 Complications in Pediatric Cervical Spine Surgery Using
Modern Instrumentation

Daniel Hedequist, MD; Michael T. Hresko, MD

Children’s Hospital, Harvard Medical School, Boston, Massachusetts

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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11:20 AM-11:28 AM

Discussion

THURSDAY, MAY 2, 2013 (cont.)

11:29 AM-11:33 AM
40 (page 128)

11:34 AM-11:38 AM
41 (page 129)

11:39 AM—-11:43 AM
42 (page 131)

11:44 AM-11:52 AM

Serum Metal Levels Implication in Stainless Steel Spinal Posterior
Instrumentations Corrosion: Before and After Removal Study

Julio Duart-Clemente, MD, PhD; Rafael Llombart; Javier Del-Rio;
Matias Alfonso Olmos, Carlos Villas; José Luis Beguiristain

Navarra Hospital Complex, Pamplona, Spain
Predicting Failure Of lliac Fixation In Neuromuscular
Spine Deformity

Sumeet Garg, MD; Courtney Allen Holland, MD; Jaren LaGreca, BS;
Bryan McNair, MS; Mark A. Erickson, MD

Children’s Hospital Colorado, Aurora, Colorado
A Prospective Clinical Trial on a Scoliosis Growth Modulation
Clip/Screw Device: Initial Safety Results

Eric J. Wall, MD; Joe Reynolds; Viral .. Jain, MD;
Donita I. Bylski-Austrow, PhD; Andrea G. Ferris, BS; Paul Samuels, MD;
Maria Alonso, MD; Alvin H. Crawford, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
Discussion

Moderator: B. Stephens Richards Ill, MD
Presider: Burt Yaszay, MD
eModerator: David L. Skaggs, MD, MMM

11:53 AM-11:57 AM
43 (page 133)

11:58 AM—12:02 PM
44 (page 134)

12:03 PM-12:07 PM
45 (page 136)

Success of Risser Gasting in the Treatment of Scheurmann’s Kyphosis
Raj Gala, BS; Christina K. Hardesty, MD; Connie Poe-Kochert, CPNP;
George H. Thompson, MD

Rainbow Babies and Children’s Hospital, Cleveland, Ohio

Is Casting for Infantile Scoliosis Better than the Natural History?
John R. Faust, MD; Caleb J. Behrend, MD; Paul T. Rubery, MD;
James 0. Sanders, MD

University of Rochester, Rochester, New York

Patient Qutcomes in the Operative and Non-Operative Management
of High-Grade Spondylolisthesis in Children

Kristopher M. Lundine, MD; Stephen J. Lewis, MD, MSc;

Zaid Al-Aubaidi, MD, MB.CH.B; Benjamin A. Alman, MD, FRCSC;
Andrew W. Howard, MD

The Hospital for Sick Children, Toronto, Ontario, Canada

1 LOE - Level of Evidence —Please see page 14 for details.
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12:08 PM-12:16 PM

12:17 PM-12:21 PM
46 (page 138)

12:22 PM-12:26 PM
47 (page 139)

12:27 PM-12:31 PM
48 (page 140)

12:32 PM-12:40 PM

12:41 PM-12:45 PM
49 (page 141)

12:46 PM-12:50 PM
50 (page 143)

12:51 PM-12:55 PM
51 (page 144)

12:56 PM-1:04 PM

Discussion

Selective Thoracic Fusion in Adolescent Idiopathic Scoliosis Curves
with a C Lumbar Modifier: Which Rules Can be Broken?

Jacob Schulz, MD; Jahangir Asghar, MD; Tracey P Bastrom, MA;
Harry L. Shufflebarger, MD; Peter 0. Newton, MD; Burt Yaszay, MD;
Harms Study Group

Rady Children’s Hospital, San Diego, California
Spinal Deformity Progression after Modern Segmental
Instrumentation and Fusion: Is this Crankshaft?

Vidyadhar V. Upasani, MD; Michael P. Glotzbecker, MD;
Daniel Hedequist, MD; Michael T. Hresko, MD; Lawrence |. Karlin, MD;
John B. Emans, MD

Children’s Hospital Boston, Boston, Massachusetts
Sagittal Plane Alignment following Spinal Fusion of Adolescent

Idiopathic Scoliosis: A Gase-Matched Analysis of All-Pedicle
Screw vs. Hybrid Instrumentation

Xu Gao; Marios N. Lykissas, MD, PhD; Emily A. Eismann, MS;
Jennifer M. Anadio, MA; Alvin H. Grawford, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
Discussion

Cost Effectiveness of Surgical Treatment for Adolescent
Idiopathic Scoliosis

Chia H. Wu; John (Jack) M. Flynn, MD; Lisa M. McLeod, MD, MSCE
The Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania
Evaluation of Limited Screw-Density Pedicle Screw Constructs
in Posterior Fusions for Adolescent Idiopathic Scoliosis

John W. Kemppainen, MD; Melanie Morscher, BS; M. David Gothard, MS;
Mark J. Adamczyk, MD; Todd F. Ritzman, MD

Children’s Hospital Medical Center of Akron, Akron, Ohio

Are Routine Post-operative Radiographs Required during the

First Year following Surgery for Idiopathic Scoliosis?

Sumeet Garg, MD; Emily Kipper; Jaren LaGreca, BS; Patrick M. Carry, BA
Children’s Hospital Colorado, Aurora, Colorado

Discussion

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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CONCURRENT SESSION II:
NEUROMUSCULAR AND LOWER EXTREMITY
NEUROMUSCULAR

Moderator: Unni G. Narayanan, MD, FRCSC;
Presider: Allison C. Scott, MD

10:41 AM—-10:45 AM
52 (page 145)

10:46 AM—10:50 AM
53 (page 146)

10:51 AM-10:55 AM
54 (page 147)

10:56 AM—-11:04 AM

11:05 AM—11:09 AM
55 (page 148)

11:10 AM-11:14 AM
56 (page 149)

11:15AM-11:19 AM
57 (page 150)

Hip Subluxation, Pelvic Obliquity, and Scoliosis in the CP Population:
A Random Triad or a Predictable Relationship?

Firoz Miyanji, MD, FRCSG; Amer F. Samdani, MD; Peter F. Sturm, MD;
Suken A. Shah, MD; Paul D. Sponseller, MD; Peter 0. Newton, MD

British Columbia Children’s Hospital, Vancouver, British Columbia, Canada
The CPCHILD Questionnaire is Sensitive to Change following Hip
Reconstructive Surgery in Children with Severe Gerebral Palsy

Unni G. Narayanan, MD, FRCSC; Jasjit Lochab, BSc, MBBS;
Olanrewaju Okusanya, MD, FRCSC; Shannon Weir, MSc

The Hospital for Sick Children, Toronto, Ontario, Canada

Long Term Outcome of Single Event Multi-level Surgery Including
Distal Hamstring Lengthening in Spastic Diplegia

Seung Yeol Lee, MD; Chin Youb Chung, MD; Kyoung Min Lee, MD;

Ki Hyuk Sung, MD; Young Choi, MD; In Ho Choi, MD; Tae-Joon Cho, MD;
Won Joon Yoo, MD; Moon Seok Park, MD

Seoul National University Bundang Hospital, Kyungki, Korea
Discussion

Acetabular Remodeling after Varus Derotational Osteotomy in
Cerebral Palsy: Do We Need to Do the Pelvis?

Benjamin J. Shore, MD; Dustin S. Powell, BS; Patricia Miller, MS;
Travis H. Matheney, MD; Brian D. Snyder, MD, PhD

Boston Children’s Hospital, Boston, Massachusetts
Intrathecal Baclofen and Neuromuscular Scoliosis:
Natural History vs. Cause and Effect

Kevin R. Walker, MD; Karen Ostenso, PT; Linda Krach, MD
Gillette Children’s Specialty Healthcare, St. Paul, Minnesota

Repeat Hamstring Lengthening in Children with Cerebral Palsy

Robert M. Kay, MD; Susan Rethlefsen, PT, DPT; Siamak Yasmeh, MD;
Tishya A.L. Wren, PhD

Children’s Hospital, Los Angeles, Los Angeles, California

1 LOE - Level of Evidence —Please see page 14 for details.
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11:20 AM—-11:28 AM

11:29 AM-11:33 AM
58 (page 151)

11:34 AM-11:38 AM
59 (page152)

11:39 AM-11:43 AM
60 (page 154)

11:44 AM-11:52 AM

Discussion

Calcaneal Lengthening for the Planovalgus Foot Deformity
in Patients with Cerebral Palsy

Moon Seok Park, MD; Kyoung Min Lee, MD; Ki Hyuk Sung, MD;
Seung Yeol Lee, MD; Young Choi, MD; In Ho Choi, MD; Tae-Joon Cho, MD;
Won Joon Yoo, MD; Chin Youb Chung, MD

Seoul National University Bundang Hospital, Kyungki, Korea

¢ A Lower Age Limit for Patellar Tendon Advancement?
The Effects of Patellar Tendon on Proximal Tibial Growth

CGameron Patthanacharoenphon, MD; Dayle L. Maples, MD;
Christina Saad, MD; Michael J. Forness, DO; Matthew A. Halanski, MD

Helen DeVos Children’s Hospital Department of Pediatric Orthopaedics,
Grand Rapids, Michigan
4 Pamidronate Treatment to Prevent Reoccurring Fractures

in Children with Gerebral Palsy

Julieanne P. Sees, DO; Prakash Sitoula, MD; Kenneth J. Rogers, PhD;
Heidi Kecskemethy, RD; Steven Bachrach, MD; Freeman Miller, MD

Nemours/Alfred I. duPont Hospital for Children, Wilmington, Delaware
Discussion

LOWER EXTREMITY

Moderator: Vishwas R. Talwalkar, MD
Presider: Harold J.P. van Bosse, MD

11:53 AM-11:57 AM
61 (page 155)

11:58 AM—-12:02 PM
62 (page 156)

12:03 PM-12:07 PM
63 (page 157)

12:08 PM-12:16 PM

Evaluation of In-Toeing at a Tertiary Pediatric Orthopedic
Specialty Center

Jeffrey L. Gum, MD; Nathan Polley, MD; Andrew Harston, MD;
Joshua W, Meier, MD; Gilbert Chan, MD

Children’s Orthopaedics of Louisville, Louisville, Kentucky

Ankle Disarticulation (Syme) and Transtibial Amputation as a
Treatment for Pelvic Limb Deficiencies: Which is Better?

Jacobo S. Cruz, MD; Roman L. Capdevila, MD;
Juan Leonel Arizola, MD; Felipe Haces, MD

Shriners Hospital for Children, Mexico City, Mexico
A Comparison Of Syme and Trans-tibial Amputee Gait in Children

Kelly A. Jeans, MS; Donald Cummings, CP/LP; Kunal Singhal, PT;
Lori A. Karol, MD

Texas Scottish Rite Hospital for Children, Dallas, Texas
Discussion

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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12:17 PM-12:21 PM
64 (page 158)

12:22 PM-12:26 PM
65 (page 159)

12:27 PM-12:31 PM
66 (page 161)

12:32 PM-12:40 PM

12:41 PM-12:45 PM
67 (page 162)

12:46 PM-12:50 PM
68 (page 163)

12:51 PM-12:55 PM
69 (page 164)

12:56 PM-1:04 PM

Limb Lengthening in Children with a New, Controllable,
Internal Device

John E. Herzenberg, MD; Stacy C. Specht, MPA; Shawn C. Standard, MD
Sinai Hospital of Baltimore, Baltimore, Maryland

Botulinum Toxin Type A Injection in Alleviating Post-Operative

Pain and Improving Quality of Life in Lower Extremity Limb
Lengthening and Deformity Correction

Reggie C. Hamdy, MD; Kathleen Montpetit, MSc,BScOT;

Michael D. Aiona, MD; Harold J.P. van Bosse, MD; William G. Mackenzie, MD;
Unni G. Narayanan, MD, FRCSC; Ellen M. Raney, MD

Shriners Hospital for Children, Montreal, Quebec, Canada
EOS Low-dose Biplanar Radiography: The New Gold Standard
in Radiographic Assessment of Lower Limb Lengths

Benjamin G. Escott, MBBS; Beeshma Ravi, MD;

Adam C. Weathermon, MASc, MD; Jay Acharya, BSc;
Christopher L. Gordon, PhD; Paul S. Babyn, MD;

Simon P. Kelley, MBChB, FRCS; Unni G. Narayanan, MD, FRCSG

The Hospital for Sick Children, Toronto, Ontario, Canada
Discussion

Do Children with Blount Disease Have Lower Body Mass Index
following Lower Limb Realignment?

Sanjeev Sabharwal, MD, MPH; Caixia Zhao, MD; Sara M. Sakamoto, MD;
Emily McClemens, PA-C

UMDNJ-New Jersey Medical School, Newark, New Jersey
The Relationship between Angular Knee Deformity and
Degenerative Disease of the Hip and Knee

Raymond W. Liu, MD; Jonathan J. Streit, MD; Colin E. Lasko;
Ademola A. Ajuwon, BS; Daniel R. Cooperman, MD

Case Western Reserve University, Cleveland, Ohio
No Superiority of Tension Band Plating Compared to Stapling:
A Randomized Clinical Trial on Treatment of Idiopathic Genu Valgum

Bjarne Moeller-Madsen, MD, PhD; Martin Gottliebsen; Ole Rahbek;
Ivan Hvid; Michael Davidsen; M.B. Hellfritzsch

Dept of Children’s Orthopaedics, Aarhus University Hospital,
Aarhus, Denmark

Discussion

1 LOE - Level of Evidence —Please see page 14 for details.
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8:00AM-8:09AM

FRIDAY, MAY 3, 2013

Welcome and Updates

CLINICAL AWARD PAPERS
Moderator: Dennis R. Wenger, MD

Presider: Matthew J. Bueche, MD

eModerator: John (Jack) M. Flynn, MD

8:10 AM-8:14 AM
70 (page 165)

8:15AM-8:19 AM

08:20 AM-08:24 AM
71 (page 166)

8:25 AM-8:29 AM

8:30 AM-8:34 AM
72 (page 168)

8:35 AM-8:39 AM

8:40 AM—8:44 AM
73 (page 169)

8:45 AM-8:49 AM

8:50 AM—8:54 AM
74 (page 170)

8:55 AM-8:59 AM

Long Term Effects of Glucocorticoid Treatment in Duchenne
Muscular Dystrophy on Scoliosis

Benjamin A. Alman, MD; David Lebel, MD; W. Douglas Biggar, MD
The Hospital for Sick Children, Toronto, Ontario, Canada

Discussion

Predicting the Presence of Adjacent Musculoskeletal Infections
in Septic Arthritis

Shiva Daram, BS; Scott B. Rosenfeld, MD

Texas Children’s Hospital, Houston, Texas

Discussion

The Effect of Compliance Monitoring on Brace Use and Success
in Patients with AIS

Lori A. Karol, MD; Donald Virostek, CPO; Kevin Felton, CPO;
Lesley Wheeler, BS

Texas Scottish Rite Hospital, Dallas Texas

Discussion

4 Percutaneous Doxycycline Therapy of Juxtaphyseal Aneurysmal
Bone Cysts

William E. Shiels, I, DO; Allan G. Beebe, MD; Joel L. Mayerson, MD;
Leisel Willis, BS

Nationwide Children’s Hospital, Columbus, Ohio
Discussion

Can Perfusion MRI Performed in the Early Stages
of Legg-Calvé-Perthes Disease Predict Lateral Pillar Involvement?

Kathryn D. Wiesman; Vedant Kulkarni; Amanda Lu; Jerry Du;
J. Anthony Herring, MD; Harry K.W. Kim, MD; Perthes Study Group

Texas Scottish Rite Hospital for Children, Dallas, Texas
Discussion
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9:00 AM-9:04 AM  The Modified Dunn Procedure for Unstable SCFES:
75 (page 171) A Multi-center Perspective

Wudbhav N. Sankar, MD; Kelly L. Vanderhave, MD;
Travis H. Matheney, MD; Jose A. Herrera-Soto; Judson W. Karlen

Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania
9:05 AM—9:09 AM  Discussion

BASIC SCIENCE

Moderator: Matthew Dobbs, MD
Presider: Matthew A. Halanski, MD
eModerator: Cathleen Raggio, MD

9:10 AM-9:14 AM 3D Visualization of the Vertebral Growth Plate: The Effects
76 (page 172) of Growth Modulation

Peter 0. Newton, MD; Joshua Doan, MEng, OBRC;
Diana Andreeva Glaser, PhD, OBRC; Christine L. Farnsworth, MS

Rady Children’s Hospital, UCSD, San Diego, California

9:15AM-9:19AM  Acute BMP-2 Response following Induction of Ischemic

77 (page 174) Osteonecrosis in Immature Femoral Head
Nobuhiro Kamiya, MD, PhD; Sasha Shafer; lla Oxendine; Harry K.W. Kim, MD
Texas Scottish Rite Hospital for Children, Dallas, Texas

9:20 AM—9:24 AM  Improving Bone Healing in Neurofibromatosis: A Study In Mice

78 (page 175) Saber Ghadakzadeh, MD; Heather Whetstone, MSc;
Benjamin A. Aiman, MD, FRGCSC

The Hospital for Sick Children, Toronto, Ontario, Canada
9:25 AM—-9:33 AM  Discussion

9:34 AM-9:38 AM  Guiding Femoral Rotational Growth in an Animal Model

79 (page 176) Amir Arami, MD; Elhanan Bar-On, MD, MPH; Amir Herman, MD,PhD;
Steven Velkes, MD; Snir Heller, MD

Schneider Children’s Medical Center, Petah Tikva, Israel
9:39AM-9:44 AM  Developmental and Genetic Etiology of Tibial Hemimelia
80 (page 177) in Mouse and Human

Danyi Li, MSc; Steven Deimling, PhD; Chris Sotiropoulos;
Chi-chung Hui, PhD; Sevan Hopyan, MD

The Hospital for Sick Children, Toronto, Ontario, Canada

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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9:44 AM-9:48 AM
81 (page 178)

9:49 AM-9:57 AM
9:58 AM—-10:00 AM
10:00 AM-10:20 AM

10:20 AM—10:40 AM
SPORTS

Thermal Epiphysiodesis Made with Radio Frequency Ablation, RFA
in a Porcine Model

Bjarne Moeller-Madsen, MD, PHD; Juan Manuel Shiguetomi-Medina;
Ole Rahbek; H. Stadkilde-Jorgensen
Aarhus University Hospital, Aarhus, Denmark

Discussion
Introduction of Presidential Speaker

Presidential Speaker
Health Care Delivery in France with Special Attention on
Pediatric Orthopaedics

Break

Moderator: Michael T. Busch, MD
Presider: Paul M. Saluan, MD
eModerator: Theodore J. Ganley, MD

10:41 AM—-10:45 AM
82 (page 179)

10:46 AM—10:50 AM
83 (page 180)

10:51 AM—-10:55 AM
84 (page 182)

10:56 AM—-11:04 AM

11:05 AM-11:09 AM
85 (page 183)

Revision Rate following Arthroscopic Shoulder Stabilization

in Patients Under 21 Years of Age

Xavier C. Simcock, MD; David Zurakowski, PhD; Mininder S. Kocher, MD;
Dennis Kramer, MD; Benton Heyworth, MD; Donald S. Bae, MD

Boston Children’s Hospital, Boston, Massachusetts

Efficacy of Pre-operative Regional Anesthesia in Patients Age 10-18:
A Randomized, Prospective Study

Carl W. Nissen, MD; Anthony J. Ricciuti, PA, ATC; Fran Swartz, DO;

Emily O’Hara, MSc

Elite Sports Medicine, Connecticut Children’s Medical Center,

Farmington, Connecticut

Reliability of the ROCK Osteochondritis Dissecans Knee Arthroscopy
Classification System—Multi-center Validation Study

James L. Carey, MD, MPH; Eric J. Wall, MD; Kevin G. Shea, MD;

Nathan L. Grimm, BS; Allen F. Anderson, MD; Eric W. Edmonds, MD;
Henry (Hank) G. Chambers, MD; Benton E. Heyworth, MD;

Mininder S. Kocher, MD; M. Lucas Murnaghan, MD; Carl W. Nissen, MD;

John D. Polousky; Jennifer M. Weiss; Rick Wright MD;
Theodore J. Ganley, MD

University of Pennsylvania, Philadelphia, Pennsylvania
Discussion

Prevalence of Discoid Meniscus During Arthroscopy for Isolated
Lateral Meniscal Pathology in the Pediatric Population

Henry B. Ellis Jr, MD; Kelsey Wise, BA; Philip L. Wilson, MD
Children’s Medical Center, Dallas, Texas

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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11:10 AM—11:14 AM Knee Injury in Downhill Skiers: Comparison of Adults and Children
86 (page 184) Injury Mechanisms

Kevin G. Shea, MD; Noah Archibald-Seiffer; Nathan L. Grimm, BS;
Stuart E. Willick, MD; John C. Jacobs Jr; Elizabeth Murdock, MS;
Heather Van Houten, BS

St. Luke’s Health System, Boise, ldaho
11:15AM-11:19 AM Acute Gomplications of Pediatric and Adolescent Knee Arthroscopy
87 (page 185) Ali Ashraf, MD; Christy Christophersen; Lindsay Hunter;

Amy L. Mcintosh, MD

Mayo Clinic Department of Orthopedics, Rochester, Minnesota

11:20 AM-11:28 AM Discussion

UPPER EXTREMITY
Moderator: Robert B. Carrigan, MD
Presider: Charles Goldfarb, MD
eModerator: Peter M. Waters, MD
11:29 AM—-11:33 AM Growth Disturbance following Intra-articular Distal Radius Fractures
88 (page 187) in the Skeletally-Immature Patient
Eric C. Fu, MD; Apurva S. Shah, MD, MBA; Peter M. Waters, MD;
Donald S. Bae, MD
Boston Children’s Hospital, Boston, Massachusetts
11:34 AM—-11:38 AM ¢ Correlation between Standard Upper Extremity Impairment
89 (page 188) Measures and Activity-Based Function Testing in Hemiplegic
Cerebral Palsy

Michelle A. James, MD; Ann Van Heest, MD; Anita Bagley PhD, MPH
Shriners Hospital for Children, Northern California, Sacramento, California

11:39 AM-11:43 AM Parent Reports of Function following Neonatal Brachial Plexus
90 (page 189) Palsy are Influenced by Medical Malpractice Litigation
Emily A. Eismann, MS; Andrea S. Bauer, MD; Scott H. Kozin, MD;
Emily Louden, MPH; Roger Gornwall, MD
Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
11:44 AM-11:52 AM Discussion

11:53 AM—-11:57 AM Pediatric Forearm Fractures: Is There Still a Place for Cast Wedging?

91 (page 191) Julie Balch Samora, MD, PhD, MPH; Kevin E. Klingele, MD;
Allan C. Beebe, MD; John R. Kean, MD; Jan E. Klamar, MD;
Matthew Beran, MD; Leisel Willis, BSc; Walter P. Samora Ill, MD

Nationwide Children’s Hospital, Columbus, Ohio
1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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11:58 AM—12:02 PM
92 (page 192)

12:03 PM-12:07 PM
93 (page 194)

12:08 AM—-12:16 AM

8:00 AM-8:09 AM

Prognostic Effect of Clavicular Fractures on Obstetric Brachial
Plexus Injuries

Lindley B. Wall, MD; Janith K. Mills, MPAS; Kenneth Leveno, MD;
Gregory Jackson, MD; Lesley C. Wheeler, BA; Scott N. Oishi, MD;
Marybeth Ezaki, MD

Texas Scottish Rite Hospital, Dallas, Texas

Potential Causes of Loss of Reduction in Supracondylar
Humerus Fractures

Andrew T. Pennock, MD; Michael Charles, BS; Molly Moor, MPH;
Tracey P. Bastrom, MA; Peter 0. Newton, MD

Rady Children’s Hospital, San Diego, California
Discussion

SATURDAY, MAY 4, 2013

Welcome and Updates

FOOT AND ANKLE
Moderator: Vincent S. Mosca, MD
Presider: Jose Morcuende, MD
eModerator: Richard S. Davidson, MD

8:10 AM-8:14 AM
94 (page 195)

8:15 AM-8:19 AM
95 (page 197)

8:20 AM-8:24 AM
96 (page 199)

8:25 AM-8:33 AM

Long Term Qutcomes in Adults of Comprehensive

Surgical vs. Ponseti Treated Clubfoot

Peter A. Smith, MD; Adam Graf, MS; Sahar Hassani, MS;

Joseph Krzak, PT, PCS; Angela Caudill, MPT: Ann Flanagan, PT, PCS;
Ken N. Kuo, MD; Fredrick Dietz, MD; Jose Morcuende, MD;

Gerald Harris, PhD, PE

Shriners Hospital for Children, Chicago, lllinois
Functional Outcomes of Children Treated as Infants with the Ponseti
and Dimeglio Methods at Five Years of Age

Glen 0. Baird, MD; Nancy L. Garcia, PT: Bryan J. Tompkins, MD;
Paul M. Caskey, MD; Mark L. McMulkin, PhD; Rob D. Mildes, PT;
Barb C. Harrison, PT: Shelley L. Mader, PT

Shriners Hospital for Children, Spokane, Washington
Ponseti Method for Untreated Idiopathic Clubfoot Presenting
between 5 and 10 Years of Age

Bibek Banskota; Ashok K. Banskota, MD; Rabindra Regmi, MS;
Tarun Rajbhandary; Om P. Shrestha; David A. Spiegel, MD

Hospital and Rehabilitation Centre for Disabled Children, Banepa, Nepal
Discussion

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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8:34 AM—8:38 AM
97 (page 200)

8:39 AM-8:43 AM
98 (page 201)

8:44 AM-8:48 AM
99 (page 202)

8:49 AM-8:57AM

8:58 AM-9:02 AM
100 (page 203)

9:03 AM-9:07 AM
101 (page 204)

9:08 AM—9:12 AM
102 (page 205)

9:13AM-9:21 AM

Long-term Functional Outcomes of Resected Tarsal Coalitions

Amir Khoshbin; Peggy W. Law; Liora Caspi; Everlyn Gomez; Derek Stephen;
James G. Wright, MD

The Hospital for Sick Children, Toronto, Ontario, Canada
Simultaneous Tarsal Goalition Resection with Calcaneal
Lengthening Osteotomy

Nicolas Lee, MD; William Granberry, MD; Elroy Sullivan, PhD;
Allison C. Scott, MD

Shriners Hospital for Children, Houston, Texas

Non-Union after Triple Arthrodesis in Children: Does it Really Matter?
Eric Wicks, MD; Meadow Newton, BS; Melanie Morscher, BS;

Dennis S. Weiner, MD

Akron Children’s Hospital, Akron, Ohio

Discussion

Initial Correction Predicts the Need for Secondary Achilles Tendon
Procedures in Patients with Idiopathic Clubfoot Treated with
Ponseti Casting

Robert Steiner, MD; Pooya Hosseinzadeh, MD; Vishwas R. Talwalkar, MD;
Janet Walker, MD; Henry J. Iwinski, MD; Ryan D. Muchow, MD;
Todd A. Milbrandt, MD

Shriners Hospitals for Children, Lexington, Kentucky

Is it Worthwhile to Routinely Screen Children with Clubfoot for

Hip Dysplasia?

Susan T. Mahan, MD, MPH; Mahsa M. Yazdy, MPH; James R. Kasser, MD;
Martha M. Werler, ScD

Boston Children’s Hospital, Boston, Massachusetts

Leg Length Discrepancy in Children with Unilateral

Clubfoot Deformity

Richard J. Aadalen, MD; James E. Johanson, MD

Shriners Hospitals for Children-Twin Cities, Minneapolis, Minnesota

Discussion

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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INFECTION

Moderator: Lawson A. Copley, MD
Presider: Kevin E. Klingele, MD
eModerator: Todd A. Milbrandt, MD

9:22 AM-9:26 AM  Aspirations of the llium and Proximal Femur Increase the Likelihood

103 (page 206) of Gulturing an Organism in Patients with Presumed Septic Arthritis
of the Hip

Gregory A. Schmale, MD; Viviana Bompadre, PhD
Seattle Children’s Hospital, Seattle, Washington

9:27 AM-9:31 AM  Novel Approach to Diagnoses and Management af Hip

104 (page 207) Pericapsular Pyomyositis
Travis Menge, MD; Megan Mignemi, MD; Gregory A. Mencio, MD;
Jeffrey E. Martus, MD; Stephen A. Lovejoy, MD; Christopher Stutz, MD;
Jonathan G. Schoenecker, MD, PhD

Vanderbilt University Medical Center, Nashville Tennessee
9:32 AM—-9:36 AM  Stuffed Animals in the Operating Room: A Reservoir of Bacteria?

105 (page 208) Jonathan G. Schoenecker, MD, PhD; Michael Held; Michelle Wise;
Lynda O’Rear

Vanderbilt University Medical Center, Nashville, Tennessee
9:37 AM-9:45AM  Discussion

9:46 AM—9:50 AM  Effectiveness of MRSA Screening in Pediatric Orthopaedic Surgery

106 (page 210) Kyong S. Min, MD; Glen 0. Baird, MD; Ronda Cordill, MS;
Bryan J. Tompkins, MD; Paul M. Caskey, MD

Shriners Hospital for Children, Spokane, Washington
9:51 AM—9:55AM  Can an Algorithm Predict MRSA vs. MSSA Osteomyelitis?
107 (page 211) Stuart Michnick, BS; Scott B. Rosenfeld, MD

Texas Children’s Hospital, Houston, Texas

9:56 AM—10:00 AM  The Prevalence of MRSA Nasal Carriage in Pre-Operative
108 (page 212) Pediatric Orthopaedic Patients

Jessica Walrath, BS; William L. Hennrikus Jr, MD
Penn State College of Medicine, Hershey, Pennsylvania

10:00 AM—10:15AM POSNA Annual Meeting 2014
10:16 AM—10:26 AM Presidential Transfer
10:27 AM—10:47 AM Break

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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MISCELLANEOUS

Moderator: Peter F. Armstrong, MD

Presider: Ryan C. Goodwin, MD

eModerator: James G. Wright, MD, MPH, FRCSC

10:48 AM—-10:52 AM
109 (page 213)

10:53 AM—-10:57 AM
110 (page 214)

10:58 AM—-11:02 AM
111 (page 215)

11:03 AM-11:11 AM

11:12AM-11:16 AM
112 (page 216)

11:17 AM-11:21 AM
113 (page 217)

Management of Orthopedic Trauma Cases: An Evaluation of three
Different Models at a Level | Pediatric Trauma Center

Allan C. Beebe, MD; Leisel M Willis, BSc; Jan E. Klamar, MD;
Kevin E. Klingele, MD; Walter P. Samora lll, MD; John R. Kean, MD

Nationwide Children’s Hospital, Columbus, Ohio
Children with Knee Monoarthritis in Lyme Disease Endemic Areas:
Who Needs Arthrocentesis?

Julia K. Deanehan, MD; Amir A. Kimia, MD; Sharman P. Tan Tanny, MedSc;
Matthew D. Milewski, MD; Paul G. Talusan, MD; Brian G. Smith, MD;
Lise E. Nigrovic, MD, MPH

Division of Emergency Medicine, Boston Children’s Hospital and Harvard
Medical School, Boston, Massachusetts

Clinical and Economic Implications of Early Discharge following
Posterior Spinal Fusion for Adolescent Idiopathic Scoliosis

Nicholas D. Fletcher, MD; Nader Shourbaji, MD; Philip M. Mitchell, BA;
Timothy S. Oswald, MD; Dennis P. Devito, MD; Robert W. Bruce, MD

Emory University Department of Orthopaedics, Atlanta, Georgia
Discussion

¢ The Use of rhBMP-2 in Congenital Pseudarthrosis of the Tibia
Terrence D. Anderson, MD; B. Stephens Richards Ill, MD

Texas Scottish Rite Hospital for Children, Dallas, Texas

Expansion Thoracoplasty: Is Earlier Better? Evaluation Using
a Rabbit Model of TIS

Casey Olson; Michael P. Glotzbecker, MD; Ayuko Takahashi;
Brian D. Snyder, MD, PhD

Boston Children’s Hospital, Boston, Massachusetts

1 LOE - Level of Evidence —Please see page 14 for details.
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POSNA-2013

11:22 AM-11:26 AM Polysomnographic Screening in Children with Achondroplasia:
114 (page 219) There is No Correlation between Sleep Disordered Breathing and
Foramen Magnum Stenosis

Klane K. White, MD, MSc; Shawn E. Parnell, MD; Yemiserach Kifle, MD;
Marcella Blackledge, BA; Viviana Bompadre, PhD

Seattle Children’s Hospital, Seattle, Washington
11:27 AM—11:35 AM Discussion
11:36 AM—11:40 AM At What Age do Cam and Pincer Morphology Become Apparent:
115 (page 220) An Analysis of 225 Pediatric and Adolescent CT Scans

Shafagh Monazzam, MD; James D. Bomar, MPH; Jerry Dwek, MD;
Harish S. Hosalkar, MD; Andrew T. Pennock, MD

Rady Children’s Hospital, San Diego, California
11:41 AM-11:45 AM Can Sub-clinical Rickets Cause SCFE? A Prospective, Pilot Study
116 (page 221) Alexandre Arkader, MD; Regina P. Woon, MPH; Vicente Gilsanz, MD

Children’s Orthopaedic Center, Children’s Hospital Los Angeles,
Los Angeles, California

11:46 AM—11:50 AM Treatment of Snapping Scapula Syndrome In Pediatric and
117 (page 222) Adolescent Patients
Brian M. Haus, MD; Adam Y. Nasreddine, MA; Omar Badri, BA;
Catherine A. Suppan, BA; Mininder S. Kocher, MD, MPH
Boston Children’s Hospital, Boston, Massachusetts

11:51 AM—11:59 AM Discussion
11:59 AM—12:00 PM Awards

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Weds., 5/1/13 Trauma, Paper #1, 1:10 PM POSNA-2013

Functional and Radiographic Outcomes after Non-operative Treatment of Displaced
Adolescent Clavicle Fractures

Jacob Schulz, MD; Molly Moor, MPH; Joanna H. Roocroft, MA; Tracey P. Bastrom, MA;
Andrew T. Pennock, MD

Rady Children’s Hospital, San Diego, California
1 LOE-Therapeutic Level IV

Purpose: Studies on adult patients suggest that non-operative treatment of clavicle fractures
may result in functional disability but this has not been demonstrated in adolescents.
The purpose of this study was to determine the functional outcomes after non-operative
treatment of displaced, shortened, mid-shaft clavicle fractures in adolescents.

Methods: Adolescents age 10-18 with isolated, completely displaced, shortened, mid-shaft
clavicle fractures sustained between 2009-2011 were recruited for this IRB approved study.
Injury and final radiographs were assessed for displacement, shortening and clavicle length.
Maximal and endurance strength testing using the Baltimore Testing Equipment (BTE)
machine was performed using the un-injured shoulder as an internal control. Shoulder
range-of-motion and clavicle length were assessed clinically and patient oriented outcomes
obtained.

Results: 16 patients (4 female) with an average age of 14.2 + 2 years and a mean follow-up of
2 £ 1 years were included in the study. 15 were right-hand dominant and 1 was ambidextrous,
with 81% of fractures occurring in the non-dominant limb. Compared to the uninjured
limb, no differences were noted in range of motion or strength except for an 8% decrease
in maximal external rotation strength (p=0.04) and a 12% loss of abduction endurance
strength (p=0.04). Radiographs demonstrated a 100% union rate but significant shortening
compared to the uninjured clavicle (p<0.001). SANE, QuickDash and Constant scores were
similar between sides. 94% of patients were satisfied with the appearance of their clavicle
and 100% of patients returned to full activity.

Conclusion: In this group of 16 adolescent patients treated non-operatively for displaced,
shortened clavicle fractures, a 12% loss of abduction endurance strength and an 8% loss of
external rotation strength were noted. Otherwise, no differences were found with respect
to pain, strength, range of motion, or subjective outcome scores regardless of patient age,
sports participation and final clavicle shortening. All patients, including overhead athletes,
returned to the same level of sport and reported no deficits.

Significance: While these results do support non-operative management, further study is
necessary to determine the sub-population that might benefit most from operative treatment
of these common fractures.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Weds., 5/1/13 Trauma, Paper #2, 1:15 PM POSNA-2013

Trends in the Volume of Operative Treatment of Clavicle Shaft Fractures in Children
and Adolescents

Benton E. Heyworth, MD; Catherine A. Suppan, BA; Mininder S. Kocher, MD;
Donald S. Bae, MD

Boston Children’s Hospital, Boston, Massachusetts
1 LOE-Other Analysis Level IV

Purpose: Traditionally, midshaft clavicle fractures in children have been treated
conservatively. While recent literature on fixation of midshaft clavicle fractures in the adult
population has suggested there may be a greater role for surgical management, this concept
remains largely unexplored in the pediatric population. The purpose of this study was
to examine institutional and national trends in the volume of operative plate fixation for
midshaft clavicle fractures in children and adolescents.

Methods: Medical records, identified through a departmental database and cross-
referenced for accuracy against billing records using ICD-9 codes, were retrospectively
reviewed to identify patients 10-18 years-old who presented with a clavicle shaft fracture
between 1999-2011 at a single tertiary-care pediatric hospital. Demographic data, fracture
characteristics and treatment details were analyzed. Annual volumes were determined for
the overall number of clavicle fractures, midshaft clavicle fractures, and midshaft fractures
that underwent operative fixation. Additionally, data reported to the Pediatric Health
Information System (PHIS) from 43 U.S. pediatric hospitals was used to assess national
clavicle fracture trends and practice patterns from 2007-2011. Kendall’s Tau-b was used to
assess the relationship between case volume and time for the volumes listed above.

Results: From 1999-2011, a total of 882 patients were seen at our institution with a
diaphyseal clavicle fracture (mean age: 14.3), 644 (73%) of which were midshaft. Overall,
there was a significant increase in the number of midshaft clavicle fractures seen annually
over that period, from 20/yr to 85/yr (r=0.80, p<0.0001). However, the percent of midshaft
clavicle fractures treated with plate fixation also increased significantly from 5% to 25%
(r=0.84, p<0.0001). Based on national database volumes, there was a threefold increase in
the number of clavicle fractures that underwent elective surgery in the ambulatory surgery
setting from 2007 to 2011(r=0.80, p=0.05), while inpatient cases remained stable over the
same period.

Conclusion: Both the volume and frequency of operative plate fixation of midshaft clavicle
fractures appear to be increasing in the pediatric population.

Significance: More evidence is needed to justify the growing trend towards surgery for
midshaft clavicle fractures in children.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.

82



Weds., 5/1/13 Trauma, Paper #3, 1:20 PM POSNA-2013
Evidence into Practice: Short Arm Splints for Distal Radius Fractures

Andrew W. Howard, MD; Unni Narayanan MD, FRCSC; Anna V. Cuomo MD; Kathy Boutis
The Hospital for Sick Children, Toronto, Ontario, Canada

1 LOE-Prognostic Level IT

Purpose: To determine the extent to which paediatric orthopaedic surgeons apply
randomized trial evidence regarding treatment of distal radius metaphyseal fractures.
Randomized trial evidence shows that removable splints are superior to short arm casts for
buckle fractures (1), removable splints are equally effective as short arm casts for minimally
displaced fractures (2), and short arm casts are equally effective as long arm casts for
displaced fractures requiring reduction (3,4).

Methods: Online survey of POSNA membership. Radiographs of distal radii with buckle
fractures, minimally displaced greenstick fractures, and minimally displaced transverse
fractures were provided and the preferred treatment was sought. Separate questions assessed
reasons against using splints.

Results: At the time of abstract writing 437 USA and 35 Canadian POSNA members had
responded to the survey. For a distal radius buckle fracture, 60% of respondents preferred a
short arm cast and 20% preferred a removable splint. For a minimally displaced greenstick
fracture, 15% preferred a long arm cast, 58% a short arm cast, and only 2.2% a removable
splint. For a minimally displaced transverse fracture, 46% preferred a long arm cast, 26%
a short arm cast, and only 0.4% a removable splint. 89% of respondents had a very low or
low level of concern about long term consequences of the fracture. The reported reasons
for not using a splint were concern about patient compliance (57%), complications (40%),
medicolegal concerns (18%), cost/reimbursement issues (13%), did not feel evidence is
strong enough (11%), and splints not available (9%). (Percentages add greater than 100
because multiple responses were permitted)

Conclusions: The level one evidence supporting removable splints for buckle fractures and
minimally displaced distal radius metaphyseal fractures is not widely applied by POSNA
members. Indeed, the most popular treatment for a minimally displaced transverse fracture
is along arm cast (46%) despite the publication of back to back randomized trials in JBJS in
2006 showing that long arm casts are not necessary (3,4).

Significance: Simple, effective treatment for distal radius fractures would free up resources
for more important paediatric problems. We as a community are contributing to costly and
inefficient health care.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Avascular Necrosis after Femoral Neck Fracture: Analysis of Risk Factors

David D. Spence, MD; Jon Paul DiMauro, MD; Patricia Miller, MS;
Michael Glotzbecker, MD; Daniel Hedequist, MD; Benjamin J. Shore, MD, FRCSC

Boston Childrens Hospital, Boston, Massachusetts
1 LOE-Therapeutic Level IV

Purpose: Avascular necrosis (AVN) is a serious complication following femoral neck
fracture in children. The purpose of this study was to identify risk factors for developing
AVN after femoral neck fracture.

Methods: We preformed an IRB approved, retrospective analysis of a consecutive series of
71 patients (41 boys and 30 girls) treated for a femoral neck fracture between 2000 and 2011
at a single Level 1 pediatric trauma center. Records were reviewed to determine fracture type
(Delbet), displacement, age, treatment method, capsular decompression, time to treatment,
mechanism of injury and incidence of AVN. Univariable and multivariable logistic regression
modeling was performed to identify factors associated with the development of AVN.

Results: The average age at injury was 12.3 years (range 1.3 to 18.1 years), with a mean
follow-up of 31.9 months (range 2.8 to 106.5 months). Nineteen out of 71 fractures developed
AVN (26.7%) with an average time to AVN of 11.6 months (range 2.7 to 31.4 months).
According to Delbet, there were 4 type I (5.6%), 31 type II (43.7%), 30 type III (42.3%) and 6
type IV (8.4%) fractures within the cohort. The majority of the fractures were displaced (76%,
54/71) and 33% of all displaced fractures (18/54) developed AVN. Displacement (p<0.029),
capsular decompression (p<0.047), fixation within 24 hours (p<0.022) and performance of
a reduction (p<0.028) were all found to be statistically significant independent predictors
for developing AVN. However, logistic regression analysis determined that displacement,
fixation within 24 hours and fracture type were the only significant predictors of AVN.
Displaced fractures were 10.5 times more likely to develop AVN than nondisplaced fractures
(95% CI 1.91-113.8). Type III fractures were 79% less likely to develop AVN (OR=0.21, 95%
CI 0.05-0.74) and type IV fractures were 96% less likely to develop AVN (OR=0.04, 95% CI
0.0003-0.47) when compared to type I and type II fractures combined. AVN rates by Delbet
class were I = 50%, II = 35%, III = 20%, and IV = 0%.

Conclusion: Femoral neck fractures are serious injuries in children and carry a high risk
of AVN, which appears to be directly related to degree of fracture displacement and
fracture grade.

Significance: This is currently the largest single center report on pediatric femoral neck
fractures in the literature. Identification of predictors for AVN will aid surgeons in the future
treatment of femoral neck fractures.

1 LOE - Level of Evidence —Please see page 14 for details.
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The Role of Computed Tomography in the Classification and Treatment of Pediatric
Pelvic Fractures - Revisited

Melissa Bent, MD; William L. Hennrikus Jr, MD; Douglass G. Armstrong, MD;
Brian A. Shaw, MD; Kerwyn C. Jones MD; Lee S. Segal MD

Penn State College of Medicine, Hershey, Pennsylvania
1 LOE-Diagnostic Level III

Purpose: In the pediatric population, physicians are re-assessing the necessity for
computerized tomography (CT) scans in an effort to reduce radiation exposure to as low
as reasonably achievable. The purpose of this study is to compare inter-observer and intra-
observer reliability in classifying pediatric pelvic fractures using plain radiographs compared
to CT scans and to determine the indications for use of CT.

Methods: Thirty consecutive pediatric patients with pelvic fractures with an open tri-
radiate cartilage were identified via our trauma registry. All 30 had an AP plain radiograph
and a CT scan performed. CT scans were ordered routinely by our trauma surgeons in
the workup of every pelvic fracture. The CT scans included axial images of the pelvis with
bony windows of 3-5 mm cuts. Inlet, outlet, and oblique views were only per formed in 4
patients and were therefore not utilized in this study. Three orthopedic attending that had
not seen the plain radiographs or CT scans before the study independently reviewed the AP
radiographs and classified the injury via the Torode and Zeig classification system (types
1-4). One month later, the three attending reviewed the CT scans and the plain radiographs
and classified the injury again. The attending were also asked at each session to select a
treatment option for the injury including: Non-weight bearing, partial weight bearing,
weight bear as tolerated, and surgery—internal or external fixation.

Results: The average age of the patients was 7 years (range 1-13 years). 17 were male and
13 were female. The Kappa coefficient was used to statistically determine reliability. A
Kappa of 1 indicates perfect agreement while a Kappa of 0 indicates agreement equivalent
to chance. The average change in classification for each attending was 15% and the average
change in management was 3 %. The Kappa values for intra-observer agreement comparing
radiographs to CT were 0.13, 0.13, and 0.36 for attending 1,2 and 3. The Kappa values for
inter-observer agreement comparing radiographs was 0.45 and comparing CT scans was
0.40. Only 1 child in this study (3%) required operative intervention.

Conclusions: The results of this study failed to demonstrate any significant difference in
either inter-observer or intra-observer reliability when correctly classifying pediatric pelvic
fractures on an AP pelvis radiograph compared to CT scans. Our results confirm Silber’s
(JPO 2001) findings that plain radiographs alone can be used to classify and manage most
pediatric pelvic fractures. CT scans should be utilized on a case by case basis. For example,
less than 5% of children with pelvic fractures require surgery—CT scans may be indicated
in select cases undergoing surgery.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Significance: In 2007 the Alliance for Radiation Safety in Pediatric Imaging launched the
‘Image Gently” campaign to change practice by raising awareness of opportunities to lower
radiation dose in the imaging of children. The results of this study demonstrate that plain
radiographs alone can determine fracture classification and management in most pediatric
pelvic fractures with an open triradiate cartilage. CT scans should not be ordered routinely.
Selective use of CT reduces radiation, reduces cost, and improves quality.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Results of Displaced Tibial Spine Fractures: A Comparison between Open,
Arthroscopic, and Closed Management

Jesse Dashe, MD; Eric Fornari; MD, Andrew T. Pennock, MD; Eric W. Edmonds, MD
Rady Children’s Hospital, San Diego, California

1 LOE-Therapeutic Level IV

Purpose: Displaced tibial spine avulsions are most frequently treated with surgical
reduction and fixation. This study was performed to compare fragment reduction and
adverse outcomes between open arthrotomy, arthroscopy, and closed management.

Methods: A retrospective review was performed on all children treated for tibial spine
fractures from 2003 to 2011. Exclusion criteria included: Meyers and McKeever type I (non-
displaced) fractures, and other proximal tibia fracture. Patients were categorized into three
groups: arthroscopic (AAIF), open (ORIF), and closed (CMC). Demographics, mechanism
of injury, radiographic measures (plain film and CT), treatment, duration of immobilization
and follow-up, final range of motion, and complications were recorded.

Results: 76 children (mean age 12.4 years) met criteria with 29 ORIFE, 28 AAIF, and 19
CMC. Measures were compared between x-ray and CT scans for the same patients and the
mean error was 1 mm (SEM = 1.33 mm; ICC=0.977, p<0.001). Initial fracture displacement
was similar between operative groups (AAIF and ORIF), 10.3 + 4.4 mm and 10.8 + 3.9 mm;
but, less in the CMC group (5.3 + 2.6 mm). The mean reduction in displacement on plain
films was 8.6 + 4.7 mm, 9.1 + 4.0 mm, and 2.3 * 2.6, respectively. A Bonferroni post hoc
analysis revealed a difference in the ability to reduce the fragment between the surgical and
non-operative groups (p<0.001), but not between AAIF and ORIF (p=0.9). Arthrofibrosis
was the main complication in both surgical groups, occurring with equal frequency (AAIF
12.5%, ORIF 11.1%); whereas, no cases of arthrofibrosis were found in the CMC group.
Yet, the CMC group resulted in a 16.7% risk for re-operation secondary to instability, loose
bodies, or impingement. Finally, the meniscus was entrapped in 32% of operative cases.

Conclusions: Operative treatment of displaced tibial spine fractures affords a better method
of fracture reduction as compared to closed management, but with a risk for subsequent
arthrofibrosis regardless of the surgical approach. Closed management and casting may
play a role for fractures that do not require a significant amount of reduction, or in children
that have a delayed presentation to the treating surgeon. Pre-operative CT imaging does not
augment understanding of fracture displacement compared to x-ray, nor does it delineate
the presence of an entrapped meniscus.

Significance: An operative approach should be the treatment of choice for these displaced
articular injuries when an anatomic reduction is desired; but, there is no difference (other
than surgeon comfort) regarding open arthrotomy versus arthroscopy.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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The Outcome of Non-operative Treatment of Medial Epicondyle Fractures in the
Pediatric Population

Juliann Lee Kwak, MD; Mauricio Silva, MD
Los Angeles Orthopaedic Hospital, Los Angeles, California

+ LOE-Therapeutic Level II1

Introduction: The treatment of pediatric medial epicondyle fractures (PMEF) of the
humerus is controversial.

Methods: We retrospectively analyzed clinical and radiographic information on fifty-one
PMEEF that were included prospectively in our pediatric elbow fracture database, from April
2007 through September 2011. The fifty-one fractures were seen in 36 boys and 15 girls,
with an average age of 11 years (4-16 years). Forty-one of the fractures (80.4%) were treated
non-operatively, with the use of a long arm cast. For comparison, the data on ten fractures
(19.6%) that were treated surgically (open reduction and internal fixation) was analyzed.
The indication for surgery was an intra-articular incarceration of the medial epicondyle
in five patients, and family preference in five patients. The presence of clinical (infection,
vascular, neurologic, of otherwise) or radiographic (non-union) complications, and the
recovery of range of motion were compared between groups.

Results: The mean follow-up was 25 weeks (6-121 weeks). The mean fracture displacement
for the non-operative group was 4.7 mm (0-21 mm), as compared to 14.1 mm (2.1-36 mm)
for the operative group (p<0.00001). Incarceration of the medial epicondyle was seen in
50% of the cases in which there was an associated elbow dislocation. The length of cast
immobilization was of 21 days (6-33 days) in the non-operative group, as compared to
17 days (8-35 days) in the surgical group (p=0.04). No complications were seen in either
group. At their latest follow-up, all fractures were clinically and radiographically healed,
either by fibrous or bony union. All patients were asymptomatic, with no complains of late
ulnar nerve symptoms. At the latest follow-up, the range of motion of the affected elbow,
as compared to the normal, contralateral side, was of 93% in the non-operative group and
89% in the operative group (p=0.16). While there are no significant differences between the
two groups, the main limitation for motion at the latest follow-up was a lack of recovery of
terminal extension.

Conclusions: Non-operative treatment is a viable alternative for most pediatric medial
epicondyle fractures. The results of this study suggest that, even for displaced fractures,
conservative management can result in adequate outcomes. There are certainly specific
indications for surgical treatment, including the intra-articular incarceration of the medial
epicondyle after an elbow dislocation. In order to better understand the long-term outcomes
of the treatment of medial epicondyle fractures, a randomized controlled trial is necessary.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.

38



Weds., 5/1/13 Trauma, Paper #8, 2:05 PM POSNA-2013

Long Term Functional Result of Neurological Complications of Paediatric
Supracondylar Fractures

Maria Valencia, MD; Luis Moraleda, MD, PhD
Hospital Universitario La Paz, Madrid, Spain

1 LOE-Prognostic Level II

Purpose: It has been reported that most neurologic injuries after a supracondylar fracture
will usually resolve spontaneously in the first few months; however, studies are lacking
regarding the influence of these injuries in the upper limb functionality in the long-term
follow-up.

Materials and Methods: 436 children with a supracondylar humeral fractures were
reviewed. Patients with a neurological injury were included. Data regarding age at the time
of fracture, sex, side involved, dominancy and pinning site were recorded. Patients returned
for clinical evaluation: grip and pinch test score and a thorough examination of sensibility.
Clinical outcomes were described according to the Mayo Elbow Performance Score (MEPS)
and Flynn’s criteria. Patients were asked to complete the quick-DASH questionnaire.

Results: There were 29 patients with supracondylar humeral fracture with a neurological
injury (6.6%). 16 patients came back for clinical evaluation (15 with a Gartland type-3
fracture and one with a flexion-type fracture). The average age at the time of fracture was
7.5+1.9 years and the average follow-up was 8.6+4.8 years (3.4 to 17.4). The relation left
to right was 2.2, with the non-dominant side being involved in 13 cases. The ulnar nerve
was injured in 8 patients (4 with a medial pin), the median nerve in 7 patients, and the
radial nerve in 5 patients. The average grip strength was 20.9+6.7 Kg. for the injured side
and 24.4+8 Kg. for the uninjured side. The average pinch strength was 6.2+4.4 Kg. for the
injured side and 7.3+6 Kg. for the uninjured side. Discriminatory sensation was normal (5
mm) in the territory of the median, ulnar and radial nerves in 12 patients. Seven patients
referred paresthesias (6 in the ulnar nerve territory and 1 in the median nerve territory). A
medial pin was used in 5 of the 16 patients and two of them presented with paresthesias in
the ulnar nerve territory. The average score was 4+3 (median 4) for the DASH questionnaire,
3+4.2 (median 0) for the DASH-sports questionnaire and 96+7 for the MEPS. According to
Flynn’s criteria, results were satisfactory in 10 cases (5 being excellent).

Conclusion: Functional results in the long-term follow-up were excellent in the majority of
patients with a neurological lesion after a supracondylar humeral fracture. Grip and pinch
strength, as well as discriminatory sensation were in normal values. However, half of the
patients referred paresthesias, mostly in the ulnar nerve territory.

Significance: Neurological complications of supracondylar fractures recover well.
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Screw Fixation of Lateral Condyle Fractures: Results of Treatment

Eric D. Shirley, MD; Mary Anderson, BS; Kevin M. Neal, MD; John M. Mazur, MD

Nemours Children’s Clinic, Jacksonville, Florida
1 LOE-Therapeutic Level IV

Purpose: Fixation of lateral condyle distal humeral fractures has traditionally been achieved
with K-wires. Screw fixation provides the advantage of compression across the fracture site.
The results of screw fixation and risk of iatrogenic physeal damage are not well defined. This
study was designed to evaluate the efficacy of screw fixation for lateral condyle fractures.

Methods: A retrospective study of patients treated with lateral condyle elbow fractures
using screw fixation at a single institution was undertaken. Patients ages 12 years and under
with isolated fractures were included. Clinical notes were examined for residual symptoms,
alignment, range of motion, and complications. Radiographs were reviewed for healing and
growth arrest.

Results: 95 patients treated over a 7-year period met inclusion criteria. Mean patient age
was 5.8 years, range 2-12. 53 patients required open reduction, 42 patients underwent a
closed reduction. Mean follow up was 148 days, range 34-802. The overall complication rate
was 19%, with a 5% rate when lateral overgrowth was excluded as a complication. Initial
fracture union was achieved in 99% of patients, as one patient required revision fixation
with bone grafting. Hardware was symptomatic with prominence or loss of flexion in 4%
of patients. There were no cases of growth arrest or alterations of the carrying angle. For
patients with final follow-up > 12 months, the mean extension loss was 2° (range, 0-25°) and
the mean loss of flexion was 8° (range, 0-25°).

Conclusion: Screw fixation of lateral condyle fractures results in satisfactory union with
minimal risk of growth plate complications at early follow-up. Small degrees of motion loss
may occur, with flexion deficits larger than extension deficits.

Significance: This study demonstrates the safety of screw fixation of lateral condyle
fractures in the short-term, which has not been well established in the literature.

1 LOE - Level of Evidence —Please see page 14 for details.
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Current Practice in the Management of Type I Open Fractures in Children

Robert . Wetzel, MD; Shobhit Vishnoi Minhas, BS; Brittany C. Patrick, MPH;
Joseph A. Janicki, MD

Ann & Robert H. Lurie Children’s Hospital of Chicago, Northwestern University,
Chicago, Illinois

1 LOE-Other Analysis II

Purpose: Pediatric type I open fractures are common but the treatment is often controversial.
While there is little debate regarding the need for operating room (OR) irrigation and
débridement (I&D) of type II and III open fractures, centers have reported good success
with emergency room (ER) treatment of low-energy (type I) open pediatric fractures. The
purpose of this study was to ascertain the attitudes and preferences of pediatric orthopaedic
surgeons in the treatment of type I open fractures. We hypothesize that surgeons will have
different management protocols of these fractures and that there will not be a consensus of
the preferred treatment location (OR vs. ER).

Methods: A paper questionnaire was given to POSNA members at the 2012 annual meeting.
Demographic questions inquired about surgeon’s practice environment and experience while
clinical questions queried opinions regarding the typical treatments and past experiences
with open fractures. Clinical scenarios questioned preferred management of open fractures.

Results: One hundred eighty one surveys were collected from the 503 POSNA members in
attendance (36%). Years in practice were well represented with 34% <10 yrs, 37% 10-19 yrs,
and 29% >20 yrs. Most respondents’ practices comprised over 80% pediatric patients (86%),
were academic (68%), and worked with residents (77%).

After initial treatment for an open fracture, 86% of respondents admitted patients for IV
antibiotics and 57% will give home antibiotics. There was no consensus regarding the
amount or type of irrigation preferred, use of antibiotics in the irrigation, or whether the
bone ends are delivered during I&D. Soft tissue infections and delayed union were noted
respectively by 13% and 8% of respondents in type I open fractures treated in the ER and in
16% and 30% treated in the OR.

While 100% of respondents would choose OR management of type II open fractures,
19-31% of respondents chose an ER treatment scenario for type I open fractures. When
queried if Level 1 evidence existed that demonstrated equivalent results between ER and
OR management, 92% of respondents would change their practice. Furthermore, 75% of
surgeons would be interested in participating in a prospective, randomized trial on pediatric
type I open fracture management.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Conclusion: In this survey representative of POSNA membership, the treatment of type I
open fractures has some variability. A significant portion of surgeons prefer to treat type I
open fractures in the ER as opposed to the classically utilized OR I&D. Moreover, there is
considerable interest in membership participation in a randomized clinical trial.

Significance: Based on this survey, either children are going to the OR when ER treatment
would be adequate or they may be receiving inadequate care when they avoid operating
room management. This survey establishes the equipoise necessary for a randomized,
prospective trial comparing ER and OR management in the treatment of pediatric type I
open fractures.

1 LOE - Level of Evidence —Please see page 14 for details.
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Protein and Vitamin D Malnutrition in Pediatric Orthopaedic Trauma Patients

Bettina M. Gyr, MD; Cait Barbarita, BS; Peter ]. Apel, MD, PhD;
Patrick W. Whitlock, MD, PhD

Wake Forest Baptist Health, Winston-Salem, North Carolina
+ LOE-Prognostic Level I

Purpose: Protein and vitamin malnutrition are known to negatively affect fracture healing
and are modifiable risk factors for poor outcomes following trauma. The prevalence of
protein and vitamin D malnutrition in pediatric trauma patients is unknown. The purpose
of this study was to determine the incidence of protein and vitamin D malnutrition in a
pediatric trauma population and to identify physical or demographic characteristics that
are risk factors for protein and vitamin D malnutrition.

Methods: Patients were prospectively enrolled at a Level 1 Pediatric Trauma Center from
June 2011 through September 2012. Patients with a fracture requiring operative stabilization
were invited to participate. Two hundred and thirty patients were eligible, 45 declined,
leaving 185 enrolled patients. Demographic information including age, BMI, ethnicity and
insurance class were collected at the time of enrollment. Serum was collected in the operating
room at the time of surgery and analyzed for prealbumin and vitamin D levels. There was
incomplete follow-up for 25 patients, leaving 160 patients (85%) included for analysis.

Results: The average age of the enrolled patients was 8.1 years (+/- 3.9 years). There were
96 males and 64 females. Average BMI was 19.3 (+/- 5.8). There were 102 (64%) Caucasian,
33 (21%) Hispanic, 20 (12.5%) African-American and 4 (2.5%) other patients. Sixty-four
patients (40%) had private insurance and 92 (57.5%) had Medicaid. Four (2.5%) had no
insurance. Sixteen (10%) patients were vitamin D deficient (<20ng/dL) and 86 (55%) were
borderline (20-32ng/dL). Sixty-four (40%) patients had prealbumin levels below normal
(<l6mg/dL) and 67 (42%) patients had borderline levels (16-19mg/dL). There was a
significant correlation between age, BMI and prealbumin, with the older and higher BMI
patients having higher prealbumin levels. Neither age nor BMI had a significant relationship
with vitamin D levels. However, race was a significant predictor of vitamin D levels, with the
highest levels seen in Caucasians, followed by Hispanics and African-Americans. Insurance
class did not significantly predict either prealbumin or vitamin D levels.

Conclusion: Protein and vitamin D malnutrition are common in pediatric patients
presenting with acute fractures. Race is a predictor of vitamin D malnutrition, while age
and BMI are predictors of protein malnutrition.

Significance: The surgeon caring for operative fractures in children should consider
the nutritional status of the patient and if needed, recommend protein and vitamin D
supplementation.
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medical device is being discussed for an “off label” use). For full information, refer to page 4.

93




Weds., 5/1/13 Trauma, Paper #12, 2:35 PM POSNA-2013

Childhood Fracture Begets Childhood Fracture: A Population-based Study of
Longitudinal Fracture Patterns in Ontario Children

Benjamin G. Escott, MBBS; Teresa To; Dorcas Beaton, PhD;
Andrew W. Howard, MD, MSc, FRCSC

The Hospital for Sick Children, Toronto, Ontario, Canada
+ LOE- Economic and Decision Level IT

Purpose: To determine if the occurrence of a fracture in childhood is associated with an
increased risk of having a future childhood fracture.

Methods: This was a population-based retrospective cohort study using Ontario health
administrative data. All fractures among children aged 0 to 15 years presenting to any
Ontario Emergency department were captured for the years 2003/04 through 2010/11.
Children who experienced a fracture in 2003/2004 were assembled into 15 age cohorts and
their 7 year follow-up fracture rates were compared to those of their peers who had not
fractured in 2003/04. Associations between predictors and future fracture were assessed
using Poisson and Cox proportional hazard regression. Analyses were stratified by age and
adjusted for sex, rural vs. urban, head injury, and soft tissue injury diagnoses.
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Figure: Multivariable Poisson regression of the 7-year fracture rate (2004-2005 to
2010-2011) by age during fiscal 2003-2004 (error bars represent 95%Cls)
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Results: During fiscal year 2003-2004 43,154 Ontario children experienced a fracture and
2,419,410 did not. (17.5 per 1000 child years). 23.0% of children with a baseline fracture
suffered a fracture during the 7-year follow-up period compared to 11.3% of children with
no baseline fracture. Children with a baseline fracture had a 60% higher rate (95%CI: 46 to
75%) of fracture during the 7-year follow-up period after adjustment for sex, rurality, and
the occurrence of head injury and soft-tissue injury.

Conclusions: The occurrence of a baseline fracture is associated with a 60% increased rate
of future fracture irrespective of age at time of baseline fracture.

Significance: Bone mass and strength is attained during childhood. Some children
with fractures are not attaining their genetic potential for bone strength. Individual and
population level interventions to improve bone quality in childhood may prevent childhood
fractures and also fractures during older adult life.
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Timing of Pavlik Harness Initiation: Can We Wait?

Anay R. Patel, MD; Jill E. Larson, MD; Brian Weatherford, MD; Joseph A. Janicki, MD
Ann & Robert H. Lurie Children’s Hospital, Northwestern University, Chicago, Illinois

1 LOE-Therapeutic Level I1I

Purpose: Developmental dysplasia of the hip (DDH) can be effectively treated with a Pavlik
Harness (PH) within the first 6 months of life. It has been noted that over 80% of hips which
are unstable in the newborn period will stabilize naturally by 2 months of age. Despite
this, many advocate the initiation of PH treatment in the newborn nursery. The diagnosis
and treatment of DDH is often a stressful adjustment for parents with a newborn and the
appropriate use of a PH may hinder the formation of a strong parent/infant bond. If there
is no difference in the effectiveness of initiating PH treatment at 1 week compared to 6
weeks of age, waiting may allow the hips to naturally stabilize and avoid treatment entirely.
Meanwhile this will limit newborn period interventions and its social impact. The purpose
of this study is to evaluate whether the timing of Pavlik Harness implementation affects its
effectiveness in the treatment of DDH.

Methods: A retrospective review of medical records between 2004 and 2010 was completed.
Patients were included if they were prescribed PH therapy for hip instability or dislocation.
Baseline data included age at presentation, age at Pavlik Harness initiation, sex, bilaterality
and operative procedures. PH failure was defined as requiring any operative procedures for
definitive management of a congenital hip instability. Groups were divided and compared
based on the age at which the PH was initiated - Group1=<18 days, Group 2= 30-60 days,
Group 3=>60 days.

Results: A total of 178 children were included based on initiation of PH treatment at or
before 6 months of age with 40 (22.4%) failing PH treatment. The mean age initiating PH
was 1.3 months (SD=1.3) in the successfully treated children and 1.3 months (SD=1.2)
in the failures (p=0.91). There was also no difference in the percentage of females (82%
Success, 75% Failure, p=.335), or breech positioning (37% Success, 23% Failure, p=.135).
Bilateral hip involvement approached significance (30% Success, 45% Failure, p=0.07).

There was no difference in the failure rates by age with Group 1=21% (17/81), Group 2=
22.5% (9/40) and Group 3=25% (11/33) (p=.88). In addition, there was no failure in PH
treatment in 14 patients who presented with instability prior to 18 days of age, were observed
for natural stabilization, and then ultimately needed PH treatment after one month of age.

Conclusion: Patients who had PH initiation before 18 days of age were no more or less
likely to fail than when PH initiation was after 1 month of age. Early initiation does not
correlate with decreased failure rates, suggesting there is no urgency to initiate PH treatment
prior to 8 weeks of age.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Significance: Parents can be counseled that waiting until after 4 weeks of age is appropriate
prior to PH implementation. By avoiding swaddling during this period, the hips may
stabilize without treatment. In addition, older, larger children may actually fit better into
the harness. The parental-infant bond may form more completely prior to implementation
of PH.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Abduction Bracing for Infants with Residual Acetabular Dysplasia: Practice Dogma or
Effective Treatment?

Wudbhav N. Sankar, MD; John (Jack) M. Flynn, MD; Itai Gans, BS;
Chanika Angsanuntsukh, MD

Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania
1 LOE-Therapeutic Level I1I

Purpose: Part-time abduction bracing is often used to treat residual acetabular dysplasia
in infants whose acetabular indices (AI) exceed 30° after 6 months of age. However, little
data exists to support this practice. The purpose of this study was to determine the efficacy
of abduction bracing by comparing a cohort of braced infants with a cohort of un-braced
infants.

Methods: We performed a retrospective review of a consecutive series of patients with
developmental dysplasia of the hip (DDH) treated at our institution over a 4 year period.
Children with stable, treated DDH but residual acetabular dysplasia (AI > 30°) at 6 months
of age were identified; those with available AP pelvic radiographs at approximately 6 months
and 1 year of age were included. Patients who required surgical reduction and those with
syndromic or neuromuscular diagnoses were excluded. Based on practice variations at our
institution, some orthopedists start bracing when the 6 month radiograph shows Al > 30°
while others do not; we compared these two cohorts. Braced patients were instructed to
wear a standard abduction orthosis during nights and naps until follow-up at 1 year of
age. The Al at 6 months and 1 year of age for both cohorts were then measured by a single
observer and the differences statistically compared.

Results: 70 hips in 48 patients were identified with residual dysplasia on the 6 month
radiograph. 39 hips (27 patients) were un-braced and 31 hips (21 patients) were braced. The
mean acetabular index at 6 months of age was 34.5° + 2.6° in the un-braced cohort and 31.5°
+ 2.1° in the braced cohort. Over the next 6 months, the braced cohort had significantly
better improvement in the AI (5.3° + 2.8°) compared to the un-braced cohort (1.1° + 1.7°)
[p<0.001]. 6 hips in 4 patients initially treated with observation had Als that worsened and
subsequently started treatment with abduction bracing at 9 months of age.

Conclusion: In this comparative analysis of infants with residual acetabular dysplasia treated
with either abduction bracing or observation, part-time bracing significantly improved the
acetabular index between 6 and 12 months of age.

Significance: Part-time use of an abduction orthosis is effective for improving residual
acetabular dysplasia in infants with DDH.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.

98



Weds., 5/1/13 Hip, Paper #15, 3:20 PM POSNA-2013

Does Orientation of The Femoral Head Affect Acetabular Development? An
Experimental Study in Lamb

Luis Moraleda, MD, PhD; Christian Bravo, MD; Francisco Forriol, MD, PhD;
Javier Albifiana, MD, PhD

Hospital Universitario La Paz, Madrid, Spain
+ LOE-Therapeutic Level 11

Purpose: Surgical treatment of developmental dysplasia of the hip or Legg-Calve-Perthes
disease includes an alteration of the femoral neck-shaft angle or the femoral version.
However, the existence of a deformity of the proximal femur among these diseases remains
controversial. The purpose of this study is to investigate the effect of the femoral head
orientation in acetabular development morphology.

Materials and Methods: A proximal femoral osteotomy was performed in 21 lambs aged
three months: 5 varus osteotomies (110°), 4 valgus osteotomies (150°) and 12 derotation
osteotomies (7 cases with 30° of augmented anteversion and 5 cases with 30° of decreased
anteversion). There was a control group (5 animals). Osteotomy was fixed with a screw-
plate device. Version was controlled intra-operatively with k-wires. Animals were sacrified
3 motnhs after the surgical procedure. A morphometric study of both proximal femur and
acetabulum was performed, including deepness, volume and diameters of the acetabulum,
neck-shaft angle and femoral version.

Results: The average neck-shaft angle for the normal, anteversion and retroversion
groups was 129°, while it was 110° for the varus group and 149° for the valgus group. The
average femoral version for the normal, valgus and varus groups was 21° of anteversion,
while it was 38° of anteversion for the anteversion group and 17° of retroversion for the
retroversion group. Nor the neck-shaft angle, nor the femoral version correlated with the
acetabular antero-posterior diameter (p=0.698, p=0.6 respectively), the acetabular infero-
superior diameter (p=0.083, p=0.451 respectively) or the acetabular deepness (p=0.14,
p=0.371 respectively). The neck-shaft angle correlated significantly with acetabular volume
(p=0.023), so that the lower the neck-shaft angle, the higher the acetabular volume (r=-
0.453). The femoral version did not correlated with acetabular volume (p=0.381).

Conclusion: A varus femoral osteotomy provokes an increase in acetabular volume, while
a valgus femoral osteotomy provokes the opposite. A change in the femoral version does not
correlate with changes in the acetabular geometry.

Significance: The benefit of the varus femoral osteotomy in the treatment of DDH or LCPD
could be caused by its influence on the acetabular volume and not because of the existence
of any proximal femoral deformity.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Hip Pathology in Relatives of Probands with Developmental Dyspalsia of the Hip

Kristen L. Carroll, MD; Allison Schiffern, MD; Kathleen A. Murray, MD;
Bruce MacWilliams, PhD; James W. Roach, MD

Shriners Hospital Salt Lake City, Salt Lake City, Utah
1 LOE-Prognostic Level II

Purpose: This study evaluated 121 people from 19 families known to have at least one
member with surgically treated DDH. Each individual’s functional outcome scores and
pelvic radiographs were assessed for hip symptoms or pathology.

Method: Using the Utah Population Database and Shriners Hospital patient population, 19
families with high rates of DDH were identified. All family members (n=121) underwent
physical examination, radiographic assessment, and completion of outcome instruments
(AAOS Hip and Knee, Harris Hip score (HHS) and WOMAC). Radiographs were measured
by 3 pediatric orthopaedic surgeons and a pediatric radiologist using Orthoview ° software.

Results: The 121 subjects ranged from 1 to 84 years old, 34 had orthopedically treated DDH.
Of the remaining 87 supposedly normal subjects, 23 (26%) had ‘silent’ acetabular dysplasia
as defined by Center Edge Angle (CEA) less than 20 and/or a Severin score of III or greater.
Sixty percent of the 87 individuals were less than 30 years and 40% were older than 30. Five
individuals of the 87 (6%) had radiographic evidence of femoral acetabular impingement
(FAI). Outcomes comparisons were made between those hips that were radiographically
abnormal (DDH, silent dysplasia, or FAI) and those that were radiographically normal.
Outcome scores of the treated DDH patients (AAOS, HHS and WOMAC) were worse on
the involved side regardless of age and for individuals over 30 years of age, these differences
reached statistical significance for WOMAC and AAOS outcome tools (P<.05). Hips with
radiographic evidence of FAT had slightly lower functional scores in all three measurements
which were not statistically significant. There was no difference in the outcomes scores for
FAI comparing individuals whose age was under 30 years to those over 30 but the numbers
were very small. Over age 30 individuals with ‘silent dysplasia’ had statistically significant
decreases in their AAOS Hip and Knee and WOMAC scores on the dysplastic side but their
HHS scores were not significantly different.

Conclusion: Twenty six percent of first and second degree relatives of patients with DDH
had unsuspected radiographic acetabular dysplasia in our study. After age 30, many of these
patients developed symptoms. Six percent of these subjects also had radiographic evidence
of FAI with mild functional symptoms.

Significance: In families with a significant history of DDH, radiographic screening of
siblings of patients with DDH to define early dysplasia may be prudent.

1 LOE - Level of Evidence —Please see page 14 for details.
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A Re-evaluation of Commonly Accepted Risk Factors for Developmental Dysplasia of
the Hip: Preliminary Results of a Population Based Cohort Study

Andreas Roposch, MD, MSc, FRCS; Sabovra Mahdavi, Evangelia Protopapa; Yael Gelfer;
Paul Humphries; Rumana Omar

Great Ormond Street Hospital for Children, London, United Kingdom
1 LOE-Prognostic Level I

Purpose: To determine risk factors for DDH using newly developed diagnostic criteria
based on international consensus.

Methods: In this population-based cohort study, 9904 babies born at a secondary care unit
(2010-2012) received a standardized examination (usually within 24 hours postpartum)
in which we prospectively ascertained the presence of the common risk factors for DDH
(breech, family history, etc). Infants exhibiting >1 factor were eligible and underwent
ultrasound testing within 8 weeks. Alpha angles were measured by surgeon/radiologist in
consensus and blinded to risk factors and age. Using multivariable methods we evaluated
the association of the risk factors and ultrasonographic DDH using criteria based on
international consensus.

Results: 1766 (18%) newborns exhibited >1 risk factor for DDH. Of these 1489 (84%)
infants participated. To date, 1296 (87%) completed the ultrasound at a mean age of 8+3
weeks. Of the 1296, 55 (4%) patients exhibited alpha <55° and 43 (3%) exhibited alpha <50°.
Of all risk factors, only female gender was associated with an alpha <55° (RR=2; 95% CI =
1.1, 3.5; p=.01). In contrast, abnormal clinical examination findings of the hip were strongly
associated with DDH (p<.0001).

Conclusion: In a prospective study using robust case definitions, commonly known risk
factors were not clinically important markers of DDH when DDH was defined by consensus
criteria.

Significance: Given the generally poor and conflicting evidence on risk factors for DDH,
our preliminary results suggest a new approach is needed in the risk prediction of DDH.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Do Infant Risk Factors for DDH Predict Hip Dysplasia Presenting in Adolescents
and Adults?

Ernest L. Sink, MD; Katrina Dela Torre, RN, MSN; Charles T. Price, MD
Hospital for Special Surgery, New York, New York
1 LOE-Diagnostic Level IV

Purpose: Hip dysplasia (DDH) is a common cause of hip osteoarthritis in the young adult
population. Screening for hip dysplasia in the newborns has been recommended to decrease
the operative rate for dysplasia in children. Selective ultrasound screening in newborn
patients with risk factors for dysplasia has been recommended by the American Academy
of Pediatrics. The purpose of this study is to review a consecutive series of skeletally mature
patients with a diagnosis of hip dysplasia such that corrective osteotomy was recommended
and determine the percentage of patients that had risk factors warranting screening for
DDH had they been born in 2012.

Methods: We reviewed a consecutive series of skeletally mature patients from February
2011 to September 2012 with symptomatic DDH (lateral CE angle <24, anterior CE angle
<24) where a periacetabular osteotomy was recommended or performed. At the time of
initial consultation all patients completed a questionnaire regarding their neonatal risk
factors for DDH: family history DDH, whether they were breech, and their birth order. They
were excluded if they could not confirm their birth history and risk factors, had treatment
for DDH as infants, or neuromuscular dysplasia.

Results: Fifty-one patients, all females, were identified. The average age was 26 years (13-47
years). Six patients (12%) were confirmed breech. A family history of DDH was present in 2
patients (4%). Therefore, current guidelines would have recommend ultrasound screening in
8/51patients (16%) of this cohort. There were 26 that were first born and a family history of
hip pain or osteoarthritis was present in 15 (29%) of patients, but DDH was only confirmed
in two. It is unclear whether those patients first born or family history of hip pain would
have been screened since they were not breech and DDH was not confirmed.

Discussion: Hip dysplasia is a common cause of hip pain and osteoarthritis in the young
adult population. In a consecutive series of skeletally mature hips with symptomatic hip
DDH only 8/51 (16%) would be evaluated as infants by current screening recommendations
with a stable hip exam. Therefore, DDH in this cohort would be undetected by current
screening in 84% of these patients with symptomatic dysplasia at skeletal maturity.

Significance: Although current screening may decrease the operative treatment rate
for infant dysplasia and hip instability, selective screening may have little impact on the
incidence of DDH and surgical treatment in skeletally mature patients.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Long-Term Outcome of Gradual Reduction with Overhead Traction
For Developmental Dysplasia of the Hip in Children Over Six Months of Age

Hiroshi Kaneko, MD, PhD; Hiroshi Kitoh, MD, PhD; Kenichi Mishima, MD;
Masaki Matsushita, MD; Naoki Ishiguro, MD, PhD

Nagoya University School of Medicine, Nagoya, Aichi, Japan
1 LOE-Therapeutic Level IV

Purpose: In children over six months of age with developmental dysplasia of the hip
(DDH), achieving a concentrically reduced hip while avoiding avascular necrosis (AVN) is
challenging. Gradual reduction (GR) with traction is one of the treatment options for DDH
but has insufficient evidence. The purpose of this study is to report the long-term outcome
of GR with overhead traction (OHT).

Methods: We retrospectively reviewed 67 patients with DDH (75 hips) who underwent
GR with OHT. The traction method consisted of three phases: horizontal traction, vertical
traction in hip flexion with gradually increasing abduction, and above-knee traction in
hip flexion and abduction with the knees moving freely. The age at reduction ranged from
seven months to four years. All patients were followed up until skeletal maturity with a mean
duration of 15.6 years. Pelvic radiographs were used to assess AVN, acetabular development,
and Severin classification. We investigated the factors affecting the radiological outcome at
skeletal maturity.

Results: Seventy-two hips (96%) were successfully reduced by GR with OHT alone, two
required subsequent closed reduction, and one underwent open reduction. AVN occurred in
two hips (2.7%). No redislocation occurred. Among 48 hips (64%) with residual acetabular
dysplasia, 31 were treated with Salter innominate osteotomy (SIO) at preschool age. Finally,
62 hips (82.7%) showed satisfactory outcome (56 in Severin class I and six in class II),
whereas 13 showed unsatisfactory outcome (class III). Although we found no significant
factors affecting the final outcome, most of the hips treated with SIO were included in the
satisfactory group.

Conclusion: GR with OHT combined with SIO showed a very favorable long-term outcome
in patients over six months of age.

Significance: GR with OHT can achieve a truly atraumatic spontaneous reduction and
minimize the risk of developing AVN in patients with DDH over six months of age.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Preoperative Traction Does Not Improve the Success of Closed Reduction or
Limit AVN in Developmental Dysplasia of the Hip

Daniel J. Sucato, MD, MS; Adriana De La Rocha, MS; Karlee Lau, BS;
Brandon A. Ramo, MD; Scott Paradise; Richard H. Browne, PhD

Texas Scottish Rite Hospital for Children, Dallas, Texas
1 LOE-Therapeutic Level I1I

Purpose: Preoperative traction prior to closed reduction (CR) in DDH remains controversial
and its success has not been specifically reported in a large patient cohort.

Methods: This is an IRB-approved retrospective study of all patients (age <3 years) treated
with CR for idiopathic DDH from 1980-2009. Successful CR was defined as a hip which
remained reduced and did not require repeat CR or open reduction (OR). Patients were
grouped by age and rates of successful CR were compared between groups with significance
set at p<0.05.

Results: 342 hips were included with mean age at the time of CR of 0.9 years (0.2-2.8
years) and mean follow-up of 10.4 years (2.0-27.7years). There were 269 hips with fixed
dislocations and 73 Ortolani-positive hips. Preoperative traction was used in 276 hips for
an average of 2.9 weeks (0.9-7.4) and 66 hips were treated without traction. There was
no difference in traction utilization in the 3 age groups (<1 yr, <1.5 yrs, <2 yrs) for either
Ortolani + hips (69% vs 65% vs 63%, p=.947) or fixed dislocations (92% vs 91% vs 88%,
p=.943). Fixed dislocations were more likely to undergo traction (p<0.001). For all patients,
there was no difference in achieving a successful CR comparing traction (60.9%) and no-
traction groups (60.6%) (p=1.00). For Ortolani positive hips, traction did not improve the
incidence of a successful CR for any age group: <1lyr: 80% vs 61% (p= 0.19); <1.5yrs: 81%
vs 65% (p=0.23); <2yrs: 82% vs 69% (p= 0.25). Similarly, fixed dislocation patients had
no apparent benefit: <lyr: 59% vs 55% (p= 0.76); <1.5yrs: 60% vs 57% (p=0.82); <2yrs:
58% vs 55% (p= 0.85), 1-2yrs: 58% vs 59% (p=1.00); 1-1.5yrs: 65% vs 67% (p=1.00). Fixed
dislocation patients had significantly lower rates of requiring further pelvic surgery when
traction was used: <1yr: 19% vs 64% (p=0.002); <1.5yrs: 27% vs 57% (p=0.01); <2yrs: 29% vs
61% (p=0.001). There was no significant difference in the rate of AVN between the traction
(19%) and no traction (10%) groups for all patients (p=.53).

Conclusions: Preoperative traction does not improve the chance of achieving a successful
CR for all patients with a DDH. Traction had no protective effect on the incidence of AVN
but may reduce the need for further pelvic osteotomies for fixed dislocation patients.

Significance: Preoperative traction does not improve the incidence of achieving a successful
closed reduction in patients with DDH and does not appear to protect against avascular
necrosis (AVN).

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.

104



Weds., 5/1/13 Hip, Paper #21, 4:09 PM POSNA-2013

Increased Self-reported Pain and Gait Dysfunction at 20 Years Post Hip Fusion
as an Adolescent

David A. Podeszwa, MD; Kirsten Tulchin-Francis, PhD; Adriana De La Rocha, MS;
Wilshaw Stevens Jr, BS; DeRaan Collins, BS; Lori A. Karol, MD; Daniel J. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, Texas
1 LOE-Therapeutic Level IV

Purpose: Adolescents with severe hip arthrosis have few reconstructive options. Hip fusion
(HF) provides reliable symptomatic relief but may result in contralateral joint pain and
dysfunction. This study evaluates the long-term self-reported functional outcomes and gait
analysis following hip fusion as an adolescent.

Methods: 17 patients returned at an average 21+10 years post HF (range, 7-38 yrs). Average
age at time of HF was 14.2+2.2 years (range, 9.9-18.7years). Initial diagnoses included:
SCEFE (5), septic hip (4), traumatic dislocation (5), idiopathic chondrolysis (2), and Perthes
disease (1). All completed self-reported health surveys, including the SF-12, Harris Hip
Score (HHS, max 100), and a general hip outcome assessment. 3 patients subsequently
underwent conversion to a total hip arthroplasty (THA), resulting in 14 HF subjects. Gait
analysis included walking speed and gait deviation index (GDI).

Results: The overall average SF-12 Physical was 37.3+10.1 (50 max) and SF12 Mental
was 43.9£10.8. The patients’ self-reported current health: excellent (1), good (9), and fair
with ongoing medical problems which require treatment (7). Pain was reported in 88% of
the affected hips (9 moderate to extreme) and in 41% of unaffected hips. 88% of patients
reported ipsilateral knee pain (9 moderate to extreme) with 35% experiencing it daily.
53% reported ipsilateral ankle pain and 41% reported contralateral ankle pain. All patients
reported back pain: moderate (59%), severe (12%), extreme (29%) with 47% experiencing
back pain daily. Pain relief following HF was fair to poor in 47% of patients. The HHS was
greatly increased in the THA group (85.4+4.0) compared the HF group (53.5+20.7). Gait
analysis demonstrated an average walking speed for the THA (n=3) group was 88+13% of
normal vs. 73+11% of normal in the HF group (n=10). The THA group had a more normal
gait pattern with a GDI of 72+16 vs. 59£8 in the HF group.

Conclusions: All patients at intermediate to long-term follow-up complained of back
pain and the majority complained of significant knee, hip, and ankle pain. HF patients
demonstrated significant gait dysfunction. The patients converted to a THA reported a
higher function and demonstrated improved gait relative to the HF patients. Treatment with
a THA at an earlier age without previous HF may increase the quality of life and prevent
back and lower extremity complaints.

Significance: At an average 21 years follow-up, a decreased quality of life with increased
pain and gait dysfunction is common in adult patients treated with a HF in adolescence.
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Comparing of Twist Test (A New Test for Hip Labral Pathology) to Arthroscopy

Farshad Adib, MD; Skye Donovan, PT, PhD, OCS; Pegah Dehghan, MD; Derek Ochiai, MD
Nirschl Orthopedic Center, Arlington, Virginia

+ LOE-Diagnostic Level IV
Purpose: To describe and validate a new test for hip labral pathology, the Twist test.

Methods: Twist test was performed in functional weight-bearing position and consists of
unilateral and bilateral standing phases. Between June 2009 and August 2010, in 371 patients
the result of Twist test was compared with MR arthrogram (MRA) and arthroscopy as gold
standard.

Results: Among 160 patients with positive twist test, 154 patients had positive MRA and
6 had negative MRA. Among 87 patients with negative twist test, 72 had positive MRA and
15 had negative MRA. In comparison with MRA, the sensitivity and specificity of twist
test for labral injury were 68.14% and 71.5% respectively. Positive predictive value (PPV,
precision) of twist test for diagnosis of labral lesion was 96.25% and the accuracy was 68.4%.
Then the sensitivity of the Twist test was compared with arthroscopy results. Of the 110
patients underwent surgical intervention, 100% exhibited labral tears. Of those 110 patients
with surgically confirmed labral tears, 80 of them exhibited a positive Twist test, resulting
in a sensitivity of 72.7%.

Conclusions: This study shows that Twist Test can support clinical decision making when
considering hip labral pathology as a differential diagnosis because of its high PPV (96.25%),
so this test can be beneficial for ruling in labral pathology.

Significance: Twist test is the only clinical test for hip Labral pathology that is done in the
functional standing position and is quick to perform, so it could be incorporated into a
general sports physical screening examination.

1 LOE - Level of Evidence —Please see page 14 for details.
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The Incidence of Femoroacetabular Impingement after an Innominate Osteotomy for
Acetabular Dysplasia

Pablo Castaiieda, MD; Alfonso Méndez, MD
Shriners Hospital for Children, Mexico City, Mexico

1 LOE-Therapeutic Level IV

Purpose: To determine the incidence of clinically relevant femoroacetabular impingement
(FAI) after an innominate osteotomy for the treatment of acetabular dysplasia, and determine
risk factors for the development of FAL

Methods: 154 hips (132 patients) who had undergone an innominate osteotomy for
acetabular dysplasia were evaluated at a minimum follow-up of 10 years (mean = 12.2).
Mean age at the time of surgery was 2.8 years, 114 hips had a concomitant open reduction,
54 hips also had femoral shortening. 108 hips had a Salter osteotomy and 46 had a Pemberton
osteotomy. Radiographs were analyzed to determine the lateral center edge angle (CE angle),
and the presence of a crossover sign. The diagnosis of FAI was established when the CE
angle was greater than 40°, there was a positive crossover sign and the patient had groin
pain when flexing the hip less than 90°. Statistical analysis was carried out with the Student
T test, considering a p value less than 0.05 as statistically significant.

Results: The mean CE angle was 32°, 42 patients had a CE angle greater than 40° and
the same 42 patients had a crossover sign, of these 42 patients only 18 had groin pain on
flexion of the hip below 90°. According to our criteria 18 of 154 hips had FAI (incidence
= 11.6%). Of the 18 patients with FAI 10 had undergone a Pemberton osteotomy and 8 a
Salter osteotomy. The mean postoperative acetabular index after the osteotomy for the entire
cohort was 25.3¢, for the group with FAI it was 20.3° whereas for the group without FAT it
was 26.8° (p=0.04). The mean Iowa Hip Score for the group with FAI was 84.6 whereas for
those without FAI it was 92.7 (p=0.03).

Conclusion: FAI is not common after an innominate osteotomy for the treatment of
acetabular dysplasia, however overcorrection is related to a higher incidence. When FAI is
present it can affect the outcome.

Significance: Overcorrection should be avoided when performing an innominate
osteotomy for the treatment of acetabular dysplasia as it can create iatrogenic FAI and have
an adverse effect on outcome.
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Revision Hip Preservation Surgery following Treatment for Femoroacetabular
Impingement

Lauren E. LaMont, MD; Sarah Knapp, BA; Claire ]. Gilbert, MS; Bryan T. Kelly, MD;
Ernest L. Sink, MD

Hospital for Special Surgery, New York, New York
1 LOE-Prognostic Level IV

Purpose: The purpose of this study was to analyze a consecutive series of adolescent
patients undergoing revision hip preservation surgery (arthroscopy, periacetabular
osteotomy, surgical hip dislocation) in a hip specialty center over a two year period and
to describe the procedures required during revision, and therefore provide insight into the
reasons for failure of the index procedure.

Methods: This study entailed a review of prospectively collected data in the institution’s
hip preservation registry of a consecutive series of 449 patients less than 21 years who had
hip preservation surgery over a two-year period. Patients who had revision surgery over
this 2-year period were analyzed. Demographic and radiographic data, and the procedures
at revision were recorded. Pre-revision radiographic measurements were analyzed: alpha
angle on CT to quantify cam lesion (>50°), lateral center edge angle (LCE) on plain
radiograph to measure dysplasia (<24°), and femoral torsion on CT (<10° mild retroversion,
>20° mild anteversion). Patients with a diagnosis of SCFE or Perthes disease were excluded.

Results: Revision surgeries comprised 37 hips of 449 total arthroscopic and open hip
procedures in the same population during the two-year study period (6%). The average age at
revision was 18.5 years (range 13.9- 20.9). Revision surgeries performed were arthroscopy
(N=33), open surgical dislocation (N=2), and periacetabular osteotomy (PAO) (N=2). 35
hips had arthroscopy as the primary procedure while 2 had surgical hip dislocation. 2 of 4
hips undergoing open procedures at revision had more than one prior arthroscopy. 33 of 37
revisions (89.2%) addressed residual cam deformity; the average pre-revision alpha angle
was 66.7° for males and 52.1° for females. 2 PAOs were performed to treat dysplasia. Two
surgical dislocations included treatment for extra-articular impingement. The percentage
of femoral anteversion was greater in the revision group. Revisions were statistically more
common in females (p-value 0.047).

Discussion: A residual cam deformity was the most commonly treated pathology
necessitating revision. Most surgeries were revisions of prior arthroscopies, but 89% could
be treated arthroscopically, while 11% required open surgical management. The incidence
of extra-articular impingement and dysplasia suggest these factors should be considered
when determining the appropriate surgical procedure for revision patients. Female hips and
those with mild anteversion should be treated with caution with arthroscopy.

Significance: This is a large consecutive series of open and arthroscopic adolescent hip
preservation procedures that specifically looked at revision surgery. Unresected cam lesion
is the most common reason for revision surgery.

1 LOE - Level of Evidence —Please see page 14 for details.
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Weds., 5/1/13 Hip, Paper #25, 4:47 PM POSNA-2013

Early Dysplastic Acetabular Changes have a Prognostic Significance in Legg-Calvé-
Perthes Disease

Stefan Huhnstock, MD; Svein Svenningsen; Are Hugo Pripp; Terje Terjesen; Ola Wiig
Oslo University Hospital, Oslo, Norway

1 LOE-Prognostic Level II

Purpose: It is still unclear which impact early radiological changes of acetabulum have on
the development of the hip in Legg-Calvé-Perthes Disease ( LCPD).

The objective of this study was to clarify if there were any relation between early radiogical
acetabular changes and a modified 3 group Stulbergs classification of the hip 5 years after
diagnosis.

Methods: In a multicentre study, 425 LCPD patients were registered with radiographs taken
at time of diagnosis, 1 year and 5 years follow-up. We included all patients with unilateral
involvement, femoral head necrosis > 50%, age of diagnosis > 6 years and adequate exposure
of acetabular landmarks (n=122).

Changes in Sharp's angle (SA), Acetabular depth-width ratio (ADR), lateral acetabular
inclination (LAI) and the acetabular retroversion (Ischial-Spine-Sign, ISS) at time of
diagnosis and 1 year were related to the modified 3 group Stulberg classifaction at 5 years
follow-up.

Statistical analysis was performed with one-way ANOVA or chi-square test and a
multivariable ordinal regression model was used to estimate odds ratio for worse outcome
with selected clinical predictor variables.

Results: Changes in ADR at time of diagnosis showed a significant relation to the modified
Stulberg classification at 5 years follow-up. High ADR values indicated a worse radiological
outcome (flat femoral head) whereas low values indicated a better outcome (OR=1,012,
p=0,016)

The same tendency could be observed for ADR values measured at 1 year follow-up in
relation to the radiological outcome at 5 years. ( OR=1,008, p=0,082)

Conclusions: Early dysplastic changes in the acetabulum indicate a better radiological
outcome at 5 years follow-up. This may indicate that a wide and shallow acetabulum deforms
the femoral head to a lesser degree.

Significance: The study shows that early changes in the acetabulum have a prognostic
significance in LCPD.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Weds., 5/1/13 Hip, Paper #26, 4:52 PM POSNA-2013

Combined Bernese Periacetabular Osteotomy (PAO) and Surgical Hip Joint
Dislocation (SHD) for Correction of Symptomatic Perthes Complex Hip
Joint Deformity

Perry L. Schoenecker MD; Thomas Roy Lewis, MD; Gail Pashos, BS;
Deborah A. Szymanski, RN; John C. Clohisy, MD

Shriners Hospital for Children, St. Louis, St. Louis, Missouri
+ LOE-Therapeutic Level IV

Purpose: Following the occurrence of Perthes disease and an initial satisfactory functional
outcome in late childhood, it is not uncommon for patients to subsequently experience
the onset of problematic hip pain with functional limitations in late -adolescence/early
adulthood, secondary to femoral acetabular impingement (FAI) and/or instability. Purpose of
this study is to investigate the correction obtained and early clinical outcomes of a combined
surgical hip dislocation (SHD) and a periacetabular osteotomy (PAO) in the treatment of
symptomatic post Perthes hip joint deformity in older adolescent and young adult.

Methods: Sixteen consecutive skeletally mature patients (16 hips) with problematic post
Perthes hip joint deformities were treated with a combined SHD and PAO. The average
follow-up for these 16 patients was 33 months (range 22-52). All hips were analyzed
retrospectively. All were treated with SHD, femoral head neck osteochondroplasty,
trochanteric advancement and a PAO. Additionally, ten patients were treated with a relative
neck lengthening, eleven with a labral resection/repair and/or chondroplasty. Radiographic
correction was evaluated with established methods in clinical outcome/hip function
measured with the Harris hip score (HHS).

Results: All periacetabular and trochanteric osteotomies healed. Radiographic correction
was profound with average LCEA improvement was 220, ACEA 230 and acetabular
inclination (Tonnis angle) 11o. The trochanter was transferred distally an average of 11
mm. The clinical outcome to date has been encouraging; HHS increased from 62 pre-op
to 90 at a mean 33 months of follow-up, indicating an average 26 points of improvement.
Complication included one infection.

Conclusion: Combined SHD and PAO can achieve satisfactory correction of the post
Perthes symptomatic hip joint deformity. Patients have noted a marked decrease in pain,
increase in hip joint mobility and improvement in daily function. Combined SHD and PAO
achieves correction of both the components of FAI and instability.

Significance: Comprehensive surgical correction of both symptomatic impingement and
instability associated with long-standing Perthes hip joint deformity can be achieved with
combined PAO and SHD. The very positive improvement noted by our patients strongly
suggests that a comprehensive correction should be considered as the procedure of choice in
attempting to provide lasting clinical improvement for the young patient with problematic
post Perthes hip joint deformity.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.

110



Weds., 5/1/13 Hip, Paper #27, 4:57 PM POSNA-2013

Slipped Capital Femoral Epiphysis Treated by Anterior Wedge Osteotomy
without Hip Dislocation

Brice Ilharreborde, MD, PhD; Cindy Mallet, MD; Keyvan Mazda, MD
Hopital Robert Debré, Paris, France

1 LOE-Therapeutic Level IV

Purpose: The major risk of corrective procedures in slipped capital femoral epiphysis
(SCFE) is femoral head osteonecrosis. Therefore, in situ fixation is often advocated, but
residual deformity can lead to secondary osteoathritis. The goal of this study was to report
the results of anterior wedge osteotomy, without hip dislocation, in the treatment of
severe SCFE.

Methods: 30 children with severe (i.e slip angle > 45°) SCFE, stable or unstable, were
prospectively included. All patients were treated by anterior wedge osteotomy, resection
of the hump responsible for femoro-acetabular impingement, and screw fixation. The
posterior periosteum was respected intraoperatively. MRI was performed preoperatively
and at 3 months postoperative to assess femoral head perfusion. Weight bearing was allowed
after three months. Clinical and radiological outcomes were evaluated, with a minimum
1-year follow-up.

Results: 27 patients had excellent clinical and radiographic outcomes, with normal MRI
postoperatively and return to daily activities. No difference was found between stable and
unstable hips. Mean operative time averaged 118 minutes. One patient (3.3%) with unstable
SCFE developed osteonecrosis with poor outcome, but the lack of perfusion was already
present on the preoperative MRI. Two cases of chondrolysis (6.6%) were reported, one at
initial presentation and one during follow-up. No intraoperative complication was reported
but one patient required early revision for loss of correction. Mean slip angle of the femoral
head was reduced from 54° preoperatively to 5° at latest follow-up. The mean flexion and
internal rotation postoperatively were 95° and 30° respectively, without significant difference
with the contralateral hip. The foot progression angle was back to normal in all cases.

Conclusion: The anterior wedge osteotomy without hip dislocation allows the restoration
of the proximal femoral anatomy, while reducing the risk of osteonecrosis. The complication
rate from this procedure was very low, but longer follow-up is required.

Significance: Anterior wedge osteotomy without hip dislocation can be considered in SCFE
with high slip angle.
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Thurs., 5/2/13 Quality, Safety & Value POSNA-2013
Paper #28, 9:06 AM

Team Training in Pediatric Orthopaedic Surgery via High Fidelity Simulation at the
Point of Care: Proof of Concept

Travis H. Matheney, MD; Peter H. Weinstock, MD, PhD; Peter M. Waters, MD
Boston Children’s Hospital, Boston, Massachusetts
1 LOE-Other Analysis Level IV

Purpose: Medical simulation has become increasingly prominent in surgical specialties
to teach teamwork, improve communication, and train participants in crisis resource
management (CRM) principles. We sought to: (1) develop and implement a pilot curriculum
utilizing in situ, high-fidelity simulation that teaches teamwork and CRM skills to pediatric
orthopaedic operating room team and (2) determine whether participation could positively
influence participants’ understanding and comfort with CRM principles.

Methods: Three 5-hour courses were completed over a 6 month period. Nine participants
were enlisted for each course including: 2 pediatric orthopaedic surgeons with one fellow,
a pediatric anesthesiologist and fellow, 2 OR nurses, an anesthesia technician, and an
OR assistant. Each video-taped course included a didactic session on CRM and adult
learning principles, followed by three simulation scenarios (one in a simulated emergency
room and two in a main hospital operating room suite). Scenarios utilized a high-fidelity
training mannequin to allow performance of nearly all procedures required to treat a
patient in an emergency setting. Clinical changes were made in real time that required team
modifications of care urgently. Scenarios were followed by standard simulation debriefing.
Pre- and post-course evaluations were completed by each participant that surveyed their
impressions regarding course organization, realism, debriefing, and relevance to current
and future practice.

Results: Twenty-seven participants completed this pilot program between June and
December 2011. Utilization of a main OR suite achieved a sense of reality for all participants.
Simulations allowed use of equipment and interaction with team members typical in their
daily work. Participant responses were wholly positive rating average 4.66 out of 5, with 5 =
strongly agree. They stated that the training received would be helpful in their own practice
and specifically, the additional training in closed-loop communication and the ability to
debrief following the stress-inducing case scenarios was ‘outstanding’ Moreover, all felt that
regular training through simulation should be mandated.

Conclusion: We developed a pediatric orthopaedic CRM training program utilizing
high-fidelity trainers carried out in our main operating rooms that provided a realistic
environment for participants to test their skills in CRM principles. Further work is necessary
to determine whether participation in this program will yield an objective improvement in
team functioning and outcomes during actual surgical crises.

Significance: Surgical simulation is a new priority for both the AAOS and POSNA for
future trainees and potentially surgeon re-certification. This is the first published program
of its type for pediatric orthopaedic simulation.

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Quality, Safety & Value POSNA-2013
Paper #29, 9:11 AM

Do Patient Safety Checklists Improve Patient Safety?

Suzanne E. Steinman, MD; Timothy M. Cooper, MHA, MT(ASCP);
Kate Drummond MS, MPA; Jean Popalisky, DNP, RN; Ernest U. Conrad I1I, MD;
Michael J. Goldberg, MD

Seattle Children’s Hospital, Seattle, Washington
t LOE-Other Analysis Level 11

Purpose: Patient safety checklists have been designed to prevent complications, reduce
medical errors and reduce practice variation. A checklist was developed at our institution
from the AAOS evidence based Clinical Practice Guidelines (CPG) for pediatric distal
humerus supracondylar fractures. The goal of this study was to evaluate compliance in
completing the checklist by resident and attending surgeons in an academic center, to asses
occurrence of medical errors and practice variation, and to assess compliance with the
practice guidelines.

Methods: Prospective data was collected from the three patient safety checklists (pre-op,
post-op and discharge) embedded in our electronic medical record from August 2011 thru
August 2012 for all operative supracondylar humerus fracture. Analysis included resident
and attending compliance with completing the checklists; agreement of resident and
attending physical examinations; compliance with the CPG regarding fracture treatment;
and occurrence of medical errors and variation in treatment.

Results: During the collection period, 142 supracondylar humerus fractures were treated
at our institution by 9 pediatric orthopedic surgeons for a total of 398 activated checklists.
Compliance rate for checklist activation by residents was 94%. Compliance rate for attending
attestation of resident activated checklist was 90%. There was 2.3% disagreement rate between
the attending and the resident pre and post-operative patient evaluations including imaging
and physical examination. There were 2 potential errors averted because the checklist was
used including a potential vascular injury and a fracture requiring treatment. There was
variation from the CPG recommendation to use 2 to 3 lateral pins for fixation in 20 (14%)
of our patients with a combination of either medial and lateral pins or 4 lateral pins utilized.
The primary reason for the divergence from the recommendations was fracture instability.

Conclusion: A patient safety checklists for supracondylar fractures is a viable tool with
excellent compliance rates amongst our residents and surgeons. We were able to identify
problems such as missed neurologic injuries and potential vascular injury. There continues
to be variation of treatment of supracondylar humerus fractures in the face of the CPG.

Significance: Patient safety checklists can be reliably used to help improve patient care and
to follow treatment variations.
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Thurs., 5/2/13 Quality, Safety & Value POSNA-2013
Paper #30, 9:16 AM

Comprehensive Program Aligning Structure, Processes and the Electronic
Medical Record Improves Quality and Safety of Complex Spinal Deformity
Surgery in Children

Suken A. Shah, MD; Stephen Lawless, MD, MBA; William G. Mackenzie, MD
Nemours/ Alfred I. duPont Hospital for Children, Wilmington, Delaware

1 LOE-Other Analysis Level 111

Purpose: To investigate results of a comprehensive program implemented to improve
surgical outcomes and reduce re-admission rates after complex pediatric spinal deformity
surgery.

Introduction: Pediatric spinal deformity surgery is being performed on an increasingly
medically complex patient population. Unplanned readmission rates, infections and other
complications can influence patient/family satisfaction, surgical outcomes and perhaps
reimbursement under upcoming health care laws.

Methods: A comprehensive program aligning structure, process and the electronic medical
record (EMR) was implemented in 2011 for all scoliosis patients at our institution. This
involved multiple facets including: presurgical assessment by a specialized pediatrician
at least 2 months prior to surgery, a second assessment by anesthesia prior to surgery,
medication reconciliation, proper documentation of preoperative antibiotic administration
and timing, modified WHO checklist, critical care pathways and a formalized discharge
process requiring medication reconciliation, discharge and follow up appointment
instructions and nursing follow up calls within 48 hours.

Results: 272 children underwent spinal deformity surgery from 2011 to June 2012 for AIS,
neuromuscular, syndromic or congenital scoliosis with significant medical co-morbidities.
There were no unplanned readmissions within 30 days during the study period of a full
year after implementation. There was a significant decrease in infection rates (3.75% vs.
2.75%), length of stay and reoperation rates to better-than-benchmark rates. Antibiotic
administration and documentation at least 30 minutes prior to incision improved from
72% to 98%. Medicine reconciliation rates improved from 71% to 80% preoperatively and to
100% at the time of surgery. Nursing follow-up calls within 48 hours of discharge improved
from 50% to 91%.

Discussion: A comprehensive program to improve outcomes in a complex pediatric spinal
deformity practice, utilizing the EMR in a meaningful way, resulted in zero unplanned
admissions, reduced infection rates and length of stay with better patient satisfaction.

Significance: Meaningful use documentation on the chart to inform other practioners of
risks and the system and processes implemented have resulted in significantly improved
outcomes without additional expense or personnel.

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Quality, Safety & Value POSNA-2013
Paper #31, 9:30 AM

Outcomes in Pediatric Orthopaedic Surgery: Analysis of the 2010-2011
American College of Surgeons National Surgical Quality Improvement
Program-Pediatric Data

Brian K. Brighton, MD, MPH; Peter W. Dillon, MD, MSc, FACS;
William L. Hennrikus Jr, MD; Bruce L. Hall, MD, PhD, MBA, FACS

Levine Children’s Hospital at Carolinas Medical Center, Charlotte, North Carolina
1 LOE-Prognostic Level II

Purpose: The American College of Surgeons National Surgical Quality Improvement
Program Pediatric (ACS NSQIP-P) is a multi-institutional, multi-specialty program
designed to measure outcomes in children’s surgical care to facilitate quality improvement
efforts. The purpose of this study is to summarize the initial data in this program related to
pediatric orthopedic surgical care.

Methods: Using the 2010 and 2011 ACS NSQIP-P data reports, we analyzed the pediatric
orthopedic cases and reviewed the specific variables and outcomes as collected by the ACS
NSQIP-P. The number of procedures, overall mortality rate and frequency of postoperative
occurrences were reported.

Results: In 2010, there were a total of 37,141 pediatric patients from 29 hospitals and 46,281
patients from 43 hospitals in 2011. In 2010, there were a total of 6,484 pediatric orthopaedic
patients representing 17.5% of the total cases and 7547 (16.3%) in 2011. In both data sets,
3 procedures were among the 25 most common overall procedures reported: removal of
a deep implant, posterior arthrodesis for spinal deformity 7-12 vertebral segments, and
posterior arthrodesis for spinal deformity 13 or more vertebral segments. The most common
pre-existing conditions were neuromuscular disorders (14%) and cerebral palsy (12%).
The overall mortality rate in 2010 was 0.03% and in 2011 was 0.09%. The postoperative
occurrence rate in 2010 was 12.3% and in 2011 was 5.47%. The annual surgical site infection
rate was 1.56% in 2010 and 1.45% in 2011.

Conclusions: Pediatric Orthopedic surgery patients comprise a significant population in
the surgical care of children. Overall mortality and morbidity rates in these patients are very
low and equivalent to outcomes in our children’s surgical specialties.

Significance: This report represents the first analysis of prospectively collected multi-
institutional outcomes data for pediatric orthopedic surgery in ACS NSQIP-P. With the
refinement of outcome variables, the use of procedural groupings, and risk-adjusted
statistical modeling, the ACS NSQIP-P will serve as a multi-institutional effort to address
surgical quality improvement in the pediatric orthopedic population.
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Thurs., 5/2/13 Quality, Safety & Value POSNA-2013
Paper #32, 9:35 AM

“Pop Quiz” of Orthopaedic Residents Performing Tasks that are Typically Performed
in an Unsupervised Setting

Joshua M. Abzug, MD; Ebrahim Paryavi, MD; Robert O Toole, MD; Robert Sterling, MD
University of Maryland School of Medicine, Baltimore, Maryland

1 LOE-Other Analysis Level IT

Purpose: Many patient care tasks are routinely performed by orthopaedic residents while
not being directly supervised by attending physicians. It is thought that most of these tasks
have been taught to the residents during interaction with attending physicians, interaction
with more senior residents, or formal teaching sessions. However, it is unknown if the
residents are performing these tasks in an acceptable manner. The purpose of this study
was to formally evaluate 3 pediatric orthopaedic procedures commonly performed without
attending supervision to assess the ability of the resident to perform the task in an acceptable
manner.

Methods: All orthopaedic residents (n=20) were excused from clinical activity one morning
and asked to complete 3 procedures (placement of a short arm cast, aspiration of a knee
joint, and compartment pressure checks of a leg) under direct attending supervision. A
checklist for each procedure had been made indicating the appropriate steps that should
be performed as well as criteria to assess the final product. Scores were derived from these
checklists and means and standard deviations were calculated. Change in score by PGY level
was determined by simple linear regression.

Results: The mean score for short arm cast application was 6.15 out of a total possible
score of 9, with an average 1.07 increase per year of training (p<0.001). Uneven cast
padding application and a lack of full thumb motion were the most common reasons for
losing points. Knee joint aspiration had an average score of 6.15 out of 7 with an average
increase of 0.33 per year in training (p=0.046). A lack of having equipment prepared and
donning gloves sterilely were the most common reasons for losing points. Measure of leg
compartment pressures had an average score of 9.68 out of 12 with an average increase of
0.47 per increasing year of training (p=0.087). Injecting an inappropriate amount of fluid
and not recording measurements were the most common reasons for losing points.

Conclusions: The ability of a resident to appropriately perform certain tasks without
direct supervision improves with advancing level of training. Junior residents may not
appropriately be placing short arm casts, aspirating knee joints, or checking compartment
pressures of the leg.

Significance: Formal education and direct supervision of junior residents performing all
tasks may be required until it is directly observed that the individual can appropriately
perform the task without direct supervision.

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Quality, Safety & Value, POSNA-2013
Paper #33, 9:40 AM

Antimicrobial Prophylaxis and Rates of Surgical Site Infection in Children

Ilyas S. Aleem, MD; Jeannette P. So, MSc; Anne G. Matlow, MSc, MD;
James G. Wright, MPH, MD

The Hospital for Sick Children, Toronto, Ontario, Canada

+ LOE-Therapeutic Level II1

Purpose: Surgical site infections (SSI) are a major cause of post-operative morbidity and
mortality. Despite numerous studies in adults, the benefit of antimicrobial prophylaxis (AP)
in preventing SSI after most procedures in children is unknown.

Methods: Multi-faceted interventions were implemented over a 5-year period to
improve adherence with evidence-based AP guidelines. All cardiovascular, neurosurgical,
orthopaedic, general surgery, otolaryngologic, plastic surgery, and urologic procedures
performed over a 15-month period (April 2009-June 2010) were reviewed. Cases with pre-
existing infection, or that involved the oral cavity, endoscopes, or foreign body removal,
were excluded. A total of 8588 procedures were analyzed, and AP indication, antibiotic
administration, and timing were recorded for each procedure. Compliance was defined
as antibiotics given when indicated and within 60 minutes prior to incision. Subsequent
development of SSI was documented using the Center for Disease Control criteria and the
International Classification of Diseases, Tenth Revision (ICD-10-CA) diagnosis coding.
Separate logistic regression analyses, when prophylaxis was and was not indicated, evaluated
the following potential factors: guideline compliance, wound classification, inpatient or
outpatient status, and surgical subspecialty.

Results: Of 4676 patients for whom antibiotics were indicated, 3361 (71.9%) were compliant
with the guidelines and 115 (3.4%) developed SSIs. Of the 1315 (28.1%) non-compliant
cases, 91 (6.9%) developed SSIs (p<0.001; OR 0.48, 95% CI 0.36-0.63). Of 3912 patients
for whom AP was not indicated, 793 (20.3%) received antibiotics and 35 (4.4%) developed
SSIs. Of the 3119 (79.7%) patients for whom AP was not indicated and did not receive
antibiotics, 98 (3.1%) developed SSIs (p=0.079, OR 0.70, 95% CI 0.47-1.04). Multi-variable
analyses demonstrated in cases where antibiotics were indicated, the following factors were
associated with lower risk of SSI: compliance with AP guidelines (OR 0.54, 95% CI 0.40-
0.72), and clean (OR 0.20, 95% CI 0.06-0.63) or clean-contaminated wound (OR 0.29, 95%
CI0.09-0.93). In surgeries where AP was not indicated, the following factors were associated
with lower risk of SSI: outpatient status (OR 0.31, 95% CI 0.18-0.52) and clean (OR 0.13,
95% CI 0.03-0.48) or clean-contaminated wound (OR 0.20, 95% CI 0.05-0.75).

Conclusion: For procedures with AP indications, appropriate compliance with antimicrobial
prophylaxis in the paediatric surgical patient is associated with almost 50% decreased
likelihood of developing SSI.

Significance: Compliance with AP guidelines has the potential to significantly decrease
surgical morbidity, mortality, and healthcare costs in children. Efforts should focus on
comprehensive implementation of AP guidelines.
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Thurs., 5/2/13 Concurrent Session I: Spine POSNA-2013
Paper #34, 10:41 AM

¢ Early Onset Scoliosis Treated with Growing Rods has more Spinal Growth, Better
Cobb Correction, but more than Twice the Number of Surgeries Compared to Shilla

Lindsay M. Andras, MD; Elizabeth R. A. Joiner, BS; Richard E. McCarthy, MD;
Scott J. Luhmann, MD; Paul D. Sponseller, MD; John B. Emans, MD;
David L. Skaggs, MD, MMM; Growing Spine Study Group

Children’s Orthopaedic Center, Children’s Hospital Los Angeles, Los Angeles, California

T LOE-Therapeutic Level I11

Purpose: The purpose of this study is to compare treatment of early onset scoliosis with
Shilla versus dual growing rods.

Methods: A multi-center retrospective review of patients with early onset scoliosis treated
with an index surgery of Shilla instrumentation or dual spine-spine growing rods (GR)
from 1995-2009 was performed. Radiographic outcomes and complications were recorded.
37 Shilla patients were matched with 37 GR patients from the Growing Spine Study Group
database by age at index surgery (+1 year), preoperative Cobb angle (+15°), and diagnosis
(neuromuscular, congenital, idiopathic, syndromic).

Results: Comparing pre-operative to latest follow-up (mean > 4yrs) change in average
Cobb angle was from 72 to 37degrees in the GR group versus 69 to 45degrees in the Shilla
group (p=0.019). T1-S1 length increased 8.5cm in patients treated with GR compared to
6.4cm in Shilla patients (p=0.031). The Shilla group had significantly fewer surgeries (2.8
procedures/patient) than the GR group (7.0 procedures/patient) (p<0.001) but had a higher
rate of unplanned surgeries for implant complications (Shilla = 1.4 surgeries/patient, GR
= 0.6 surgeries/patient; p = 0.016). When revisions for implant complications done at the
time of scheduled lengthenings were included, the two groups did not differ significantly
in number of procedures for implant complications (p = 0.2395). Average follow up did
not differ significantly between groups (GR=4.1 yrs, Shilla=4.6 yrs; p=0.148). The overall
complication rate did not differ significantly between groups (p = 0.7145).

Conclusion: The GR group had a significantly greater improvement in Cobb angle and
a greater increase in T1-S1 length than Shilla. GR patients had more surgeries, but Shilla
patients had more unplanned procedures. The rate of complications overall did not differ
significantly between the two groups.

Significance: This study suggests that although Cobb angle correction and T1-S1 growth
are superior in patients treated with dual GR, GR patients undergo more procedures
compared to Shilla patients.

Growing Rod Shilla P- value
Average change in T1-S1 8.5 cm 6.4 cm 0.031
Average change in cobb angle -36 degrees -23 degrees | 0.019
Total # of surgeries per patient 7.0 2.8 <0.001

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Concurrent Session I: Spine POSNA-2013
Paper #35, 10:46 AM

¢ A Comparison of SHILLA™ GROWTH GUIDANCE SYSTEM and Growing Rods in
the Treatment of Spinal Deformity in Children Less than 10 Years of Age

Richard E. McCarthy, MD; Scott J. Luhmann, MD
Washington University School of Medicine, Department of Orthopaedics, St. Louis, Missouri

1 LOE-Therapeutic Level I1I

Purpose: The purpose of this study was to compare the outcomes of the SHILLA™
GROWTH GUIDANCE SYSTEM (SGGS) and growing rods (GR) in the treatment of
children (<10 years of age) with progressive spinal deformity.

Methods: This was a multi-center retrospective study of the SGGS used as an alternative
treatment to GR to support an HDE submission for FDA approval. Inclusion criteria were
progressive scoliosis in a patient less than 10 years of age at index procedure. The study
population consisted of 19 SHILLA™ and 6 GR patients whose mean age was 6.1y and 5.8y,
respectively. Group demographics were similar between the two groups.

Results: Mean operative time for the index procedures: SHILLA™5.2 hrs, GR 4.4 hrs. Mean
intraoperative EBL: SHILLA™ 389cc, GR 235cc. Mean hospital stay: 5.1 days SHILLA™, 6.7
GR days. The initial major curve magnitude was 70.3 deg. for SHILLA™ and 68.3 deg. for GR,
which decreased postoperatively to 22.4 deg. (66.9% improvement) and 32.2 deg. (59.7%
improvement). During the first four years the correction for SHILLA™ varied from 40.5% to
53.4% and for GR from 40.9% to 56.9%. Preop T1-S2 length was 28.7 cm for SHILLA™ and
29.0 cm for GR. At last f/u T1-S2 length was 32.9 cm for SHILLA™ (4.2 increase) and 34.0
cm (5.0 cm increase) for GR. Average growth per month from T1-S2: SHILLA™ 0.14 cm, GR
0.11 cm. Sagittal T2-T12 preoperatively was 36.3 deg. for SHILLA™ and 30.0 deg. for GR.
At 3 yr f/u SHILLA™ was 51.0 deg. (14.7 deg. increase) and GR 35.5 deg. (5.5 deg. increase).
Sagittal T12-S1 preoperatively was -44.6 deg. for SHILLA™ and -55.0 deg. for GR. At 3 yr
f/u SHILLA™ was -57.0 deg. (12.4 deg. increase) and GR 52.0 deg. (3.0 deg. decrease). There
were 29 reoperations in 12 of the 19 SHILLA™ patients (63.2%) and 43 reoperations in all 6
of the GR patients (100%) related to the index procedure.

Conclusion: The SHILLA™ GROWTH GUIDANCE SYSTEM compares favorably with
traditional GR constructs in terms of correction of the major curve, spinal length and
growth, and maintenance of sagittal alignment. The greater than four-fold decrease in
additional surgeries makes the SGGS an attractive alternative to minimize comorbidities
associated with additional surgeries.

Significance: The SHILLA™ GROWTH GUIDANCE SYSTEM compares favorably with
traditional GR constructs in terms of correction of the major curve, spinal length and
growth, and maintenance of sagittal alignment.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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¢ Five to Sixteen-Year Results of 201 Growing Rod Patients: Is There a Difference
between Etiologies?

Behrooz A. Akbarnia, MD; Nima Kabirian, MD; Jeff Pawelek; George H. Thompson, MD;
John B. Emans, MD; Paul D. Sponseller, MD; David L. Skaggs, MD, MMM,;
Growing Spine Study Group

San Diego Center for Spinal Disorders, La Jolla, California
+ LOE-Prognostic Level IV

Purpose: A novel classification of Early-Onset Scoliosis (C-EOS) has identified the etiology
as a core component of this classification. The purpose of this study was to compare long-
term results of GR treatment between etiologies in a large cohort of patients.

Materials and Methods: Out of 574 GR patients from a multicenter database, 201 patients
had minimum 5-year follow-up (F/U) and data available for analysis. Etiologic diagnoses
were grouped into four categories: Congenital/Structural (C), Neuromuscular (M),
Syndromic (S) and Idiopathic (I) based on C-EOS. Latest F/U is the most recent F/U prior
to final fusion (FF). T1-S1 gain ratio is gain in T1-S1 (mm) from post-index GR surgery to
latest F/U divided by total T1-S1 gain from pre-index to latest F/U. Annual T1-S1 gain is
total T1-S1 gain divided by length of F/U. T1-S1 gain and Cobb correction were compared
between patients with (FF+) and without (FF-) final fusion.

Results: There were 47 (24%) C patients, 49 (24%) M patients, 62 (31%) S patients, and 43
(21%) I patients. A summary of results is shown in Table 1.

c M S 1
Age at Pre-Index Surgery (years) 4.7 6.1 49 5.8
Mean Length of F/U (years) 7.0 7.2 7.0 7.2
Mean # of Lengthenings 5.1 4.6 6.2 5.0
Mean # of Revisions 3.1 26 21 1.4
Cobb Correction: Pre- to Post-Index 33% 46% 47% 47%
Cobb Corection: Post-Index to Latest F/U -29% -17% -26% 5.40%
T1-81 Gain: Pre- to Post-Index 29 mm 45 mm 38 mm 38 mm
T1-81 Gain Ratio 68% 48% 60% 57%
Annual T1-51 Gain 12.8 mm 12.6 mm 13.9 mm 12.7 mm
c M S 1
FF- FF+ FF- FF+ FF- FF+ FF- FF+
Total Cobb Correction 27% 20% 38% 39% 51% 28% 56% 41%
Total T1-81 Gain 90mm | 76mm | 91mm | 86 mm | 100 mm | 82mm |99 mm | 98 mm

1 LOE - Level of Evidence —Please see page 14 for details.
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Conclusion: Across all etiologies the majority of Cobb correction was achieved at initial
GR surgery. Non-idiopathic etiologies lost up to 30% of their initial correction at the latest
F/U and did not regain it at final fusion. C patients had the lowest initial Cobb correction
and the highest correction loss at latest F/U. M patients had the highest initial T1-S1 gain at
index GR surgery while they had the lowest final T1-S1 gain ratio. There was comparable
annual T1-S1 gain across all etiologies with S patients having the highest annual T1-S1 gain.

Significance: Despite different outcomes of GR treatment between etiologies, some general
trends are observed which may give the patients and treating physician clues about final
prognosis. Regardless of etiology, the GR has resulted in expected annual T1-S1 gain in all
patients.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Incidence and Risk Factors for Surgical Site Infection in Neuromuscular Scoliosis: A
30 Year Experience at a Single Institution

Dominick Tuason, MD; David W. Roberts, MD; Brandon A. Ramo, MD;
Anna McClung, BSN, RN; Scott Paradise; Lauren Paraison, BS;
Gregory H. Moore; Daniel J. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, Texas.
1 LOE-Prognostic Level II

Purpose: Surgical site infection (SSI) is a serious complication of spinal fusion more
frequent in neuromuscular scoliosis, with reported incidence of deep infection of 4.3-19.2%.
The purpose of this study is to determine the incidence of deep infection after spinal fusion
for neuromuscular scoliosis at a single institution and identify patient- and treatment-
related risk factors.

Methods: Retrospective review was performed of children who underwent posterior
spinal fusion with instrumentation (PSFI) for neuromuscular scoliosis from 1980 to 2009.
Multivariate statistical analysis was performed, and relative risk (RR) for SSI was calculated
for significant variables (P<0.05).

Results: 451 consecutive children underwent PSFI for neuromuscular scoliosis. Average age
was 13.2 years and preoperative curve magnitude 75.5 degrees. Deep infections occurred
in 10.0% (45/451); nearly half (43%) involved Gram-negative organisms, and 40% were
polymicrobial. Infection rates were higher in the 1980s (17.6%) than in the 1990s (7.3%) or
2000s (9.0%) (P=0.04). SSI was more frequent in myelodysplasia (20.3%) than other diagnoses
(cerebral palsy 8.3%, muscular dystrophy 9.4%, spinal muscular atrophy 10.0%, syndromic/
chromosomal 0.0%, other 9.7%) (P=0.02). The other significant patient-related factor was
lack of bladder/bowel control (RR 1.9, P=0.03). Ambulatory status, curve magnitude, ASA
level, BMI, hemoglobin, albumin, lymphocyte count, and zinc levels were not significant.
Treatment-related factors associated with SSI were combined anterior-posterior approach
(RR 1.8, P=0.05), fixation to pelvis (RR 2.3, P=0.01), number of levels fused (RR 1.25 per
level, P=0.0005), and prophylactic antibiotic regimen (RR 1.8 for multiple/alternative
agents vs. single cephalosporin alone, P=0.04). On logistic regression, decade of surgery
(P=0.001) and levels fused (P=0.03) remained significant. The following treatment-related
factors were not significant: type of construct (wires vs. hooks/screws), rod size, implant
material (stainless steel vs. titanium), total fixation points, curve correction, allograft,
iliac crest autograft, blood loss, surgical time, intraoperative temperature, anti-fibrinolytic
use, intraoperative blood salvage, blood transfused, skin preparation, timing and dosage
of preoperative antibiotics, intraoperative antibiotic redosing, duration of postoperative
antibiotics, drain use, drain output, and timing of dressing change.

1 LOE - Level of Evidence —Please see page 14 for details.
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Conclusion: Patient-related risk factors for SSI after PSFI for neuromuscular scoliosis
include diagnosis of myelodysplasia and lack of bladder/bowel control. Treatment-related
risk factors include combined anterior-posterior approach, fixation to pelvis, number of
levels fused, and prophylactic antibiotic regimen.

Significance: Incidence of SSI after PSFI for neuromuscular scoliosis has decreased over
time but remains relatively high. This study identified risk factors which can be modified in
the treatment of this challenging patient population.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Thromboembolic Complications in Children with Spinal Fusion Surgery
Amit Jain, MD; Michael Paloski, MD; Paul Sponseller, MD

Johns Hopkins Orthopaedic Surgery, Baltimore, Maryland

1 LOE-Prognostic Level IT

Purpose: The incidence of venous thromboembolic complications (VTE): deep venous
thrombosis (DVT) and pulmonary embolism (PE) after pediatric spinal fusion surgery is
unknown. The aim of this study is to report the incidence of DVT and PE after pediatric
spinal fusion surgery and to analyze the association with patient characteristics, in order to
formulate preventive recommendations.

Methods: Using the Nationwide Inpatient Sample database, we identified children <18
years from 2000 through 2008, who developed DVT or PE after pediatric spinal fusion. Chi-
square and linear regression tests were used to analyze the effect of discrete and continuous
variables on DVT and PE rates. Significance was set at P<0.05.

Results: From 2000 through 2008, 174 (0.19%) patients developed VTE after spinal fusion
surgery: 0.16% developed DVT and 0.05% developed PE. There was no significant increase
in VTE incidence over the study period (p=0.8).

Mean age at development of VTE was 15.3 years (range: 9 to 18 years). From 10 to 18 years,
the odds of developing VTE increased 1.3-fold for each additional year of age (p<0.01). Male
patients had a 1.7-fold rate of development of VTE compared to female patients (P<0.01).
Caucasian children were 1.8-fold more likely to develop VTE compared to African American
children (0.21% vs. 0.12% respectively, p<0.05). There was no significant difference in VTE
development between patients who underwent ASF vs. PSF (p=0.3).

There was a significant difference in rate of development of VTE by patient diagnosis
(p<0.01): 1.16% in patients with thoracolumbar vertebral fractures, 0.15% with congenital
scoliosis, 0.1% with spondylolisthesis, and 0.07% with AIS.

Conclusions: The incidence of developing thromboembolic complications after pediatric
spinal fusion surgery is about 0.19%; higher rates are associated with older age in adolescence,
male gender, and thoracolumbar vertebral fractures. Incidence of PE after routine spinal
fusion in patients with AIS is 3.5 per 10,000 operations.

Significance: The incidence of developing thromboembolic complications after pediatric
spinal fusion surgery is about 0.19%, and varies with patient age, gender and diagnosis.
Incidence of PE after routine spinal fusion in patients with AIS is 3.5 per 10,000 operations.

1 LOE - Level of Evidence —Please see page 14 for details.
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¢ Complications in Pediatric Cervical Spine Surgery Using Modern Instrumentation

Daniel Hedequist, MD; Michael T. Hresko, MD
Children’s Hospital, Harvard Medical School, Boston, Massachusetts

1 LOE-Therapeutic Level IV

Purpose: To determine the complications associated with modern cervical spinal
instrumentation in pediatric cervical spine surgery.

Methods: A retrospective radiographic and chart review of pediatric patients who were
treated with modern cervical spine instrumentation between 2002 and 2010. Demographic,
clinical, and radiologic data collection was done. Complications related to spinal
instrumentation were recorded.

Results: 66 patients underwent a cervical spine operation with modern segmental
instrumentation. The mean age of the patients was 10 years of age (3 to 17). The diagnoses
were: 16 instability, 14 fracture, 10 tumor, 10 deformity, 9 congenital, and 7 os odontoideum.
48 patients underwent a posterior procedure, 14 a circumferential procedure, and 4 an
anterior procedure. All were treated with modern screw and/or plate fixation, 18 patients
had occipital plates with screw fixation. The mean number of levels fused was 4 (2 to 7).
51 patients with 204 screws were evaluated with CT scan. The mean length of follow-up in
this series was 35 months (13 to 102). There were no intraoperative complications related
to screws or plates and no post-operative implant failures. There were no screw related
neurologic, vertebral artery, or dural injuries. There was one intraoperative vertebral
artery injuries unrelated to screw placement. One patient with Down syndrome and
severe upper cervical deformity had a vertebral artery injury during dissection which was
controlled intraoperatively and underwent subsequent instrumentation and fusion without
difficulty. There was one deep infection in a patient with post-radiation kyphosis requiring
debridement and intravenous antibiotics and one superficial infection in a patient with
Down Syndrome requiring local wound care. One patient with Down syndrome had an
unrecognized dural leak requiring return to the operating room and one patient with Down
syndrome required return to operating room for a sterile BMP-induced seroma. Two patients
with Down syndrome required return to the operating room for repeat bone grafting after
graft resorption without implant failure or loosening, both subsequently fused. One patient
with Gorham’s disease had a pseudarthrosis requiring revision with circumferential surgery
and ultimately healed without further sequelae. Analysis of CT scans revealed no medial
or lateral breeches with complete containment of all screws. Statistical analysis revealed the
presence of a complication was most likely related to the diagnosis of Down syndrome. Age,
number of screws, location of surgery, type of implants used, and length of fusion did not
correlate to the occurrence of a complication.

1 LOE - Level of Evidence —Please see page 14 for details.
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Conclusion: Pediatric cervical spine surgery using modern screw and/or plate fixation
is associated with a low complication rate. There were no direct screw/implant related
complications in this series. Cervical spine surgery in Down syndrome remains a challenging
problem despite the rigid benefits of screw fixation.

Significance: This is the largest reported series of modern instrumentation techniques
in pediatric cervical spine surgery and the first reported series looking at associated
complications. Modern instrumentation techniques should be employed by pediatric
orthopedic spine surgeons. The complications seen in this series are commensurate with
the associated difficult problems encountered in this population.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Serum Metal Levels Implication in Stainless Steel Spinal Posterior Instrumentations
Corrosion: Before and After Removal Study

Julio Duart-Clemente, MD, PhD; Rafael Llombart Blanco; Javier del Rio;
Matias Alfonso Olmos; Carlos Villas; José Luis Beguiristain

Navarra Hospital Complex, Pamplona, Spain
1 LOE-Diagnostic Level III

Purpose: To study the behaviour of serum metal levels in the diagnosis of stainless steel
spinal posterior instrumentations corrosion and after instrumentation removal.

Material and methods: Eleven asymptomatic patients, with radiological signs of corrosion
of their stainless steel spinal instrumentations, were studied by performing determinations
of nickel and chromium in serum and urine. Those levels were compared to the levels of
22 patients with the same kind of instrumentation but without evidence of corrosion and
to a control group of 22 volunteers without any metallic implants. We measured the serum
metal levels in a group of patients, whose spinal implants were removed due to corrosion.
The Friedman test has been used for statistical analysis.

Results: Statistical analysis of our results revealed that the patients with spinal implants
without radiological signs of corrosion have increased levels of chromium in serum and
urine (p<0.001) compared to volunteers without implants. Corrosion significantly raised
metal levels, including nickel and chromium in serum and urine when compared to
patients with no radiological signs of corrosion and to volunteers without metallic implants
(p<0.001). Metal levels measured in serum have high sensibility and specificity (area under
the ROC curve of 0,981). By combining the levels of nickel and chromium in serum we were
able to identify all the cases of corrosion in our series of patients. Nine patients accepted
undergoing spinal implant removal surgery. Two patients were lost in follow-up. Cr-s
median prior to surgery was 11 pg/L (2,2-33,5), 11 pg/L (3,8-15,5) one month after surgery
and 8 pg/L (2,1-10,6) after four months. Ni-s median prior to surgery was 3,5 ug/L (1,5-5,6),
1 pg/L (1-1,4) after one month, and 1 ug/L (1-1,4) after 4 months. An average descends of
11,02 ug/L in Cr-s and 2,33 ug/L in Ni-s has been observed after four months. We found
statistically significant differences (p<0,05) in Cr-s after 4 months and in Ni-s the first
month after removal.

Conclusion: The results of our study confirm that metal levels in serum and urine are useful
in the diagnosis of corrosion of stainless steel spinal posterior instrumentations and may be
helpful in defining the role of corrosion in recently described clinical entities such as late
operative site pain or late infection of spinal implants. After stainless steel spinal posterior
instrumentation removal chromium and nickel serum levels decrease. Nickel serum levels
decrease early to the minimum level of detection.
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Predicting Failure of Iliac Fixation in Neuromuscular Spine Deformity

Sumeet A. Garg, MD; Courtney Allen Holland, MD; Jaren LaGreca, BS; Bryan McNair, MS;
Mark A. Erickson, MD

Childrens Hospital Colorado, Aurora, Colorado
1 LOE-Therapeutic Level IV

Purpose: Failure of iliac screw fixation in long posterior spinal fusion constructs in patients
with neuromuscular scoliosis is common. The purpose of this study was to determine
whether any patient or surgeon factors result in a higher risk of iliac fixation failure.
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Methods: After IRB approval, all children from 2001-2009 undergoing posterior spinal
fusion from the upper thoracic spine to the sacrum for neuromuscular scoliosis were
identified using an institutional surgery database. 90/139 patients had two year follow-up
and were analyzed. Charts, operative records, and radiographs were reviewed for patient
and surgeon factors that may be related to failure of iliac fixation. These included
diagnosis, tone (spastic vs. flaccid), GMFCS level, BMI, gender, diameter and material of
iliac screws, number of distal fixation points (L4, L5, S1, ilium), use of distal crosslink,
magnitude of pelvic obliquity correction, and overall coronal deformity correction.
Iliac fixation failure was identified on radiographs as a broken screw, disengagement of
screw to connector or connector to rod, or set plug failure. Lucency around iliac screws is
expected and was not considered as a failure.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Results: There were 37 female and 53 male patients with an average age of 13.9 years (range
7-21) and follow-up of 5.5 years (range 2.1 — 9.6 years). Coronal correction averaged 58%
and pelvic obliquity 62%. 23/90 (26%) patients had failure of iliac fixation. Lucency around
iliac screws occurred in 50/90 (55%) of patients, but only 9 had associated fixation failure.
Using a single predictor logistic regression model; diagnosis, GMFCS, BMI, gender, iliac
screw diameter and material, number of distal fixation points, ambulatory status, magnitude
of pelvic obliquity correction, overall coronal deformity correction, were not significant
predictors of iliac fixation failure. Presence of distal crosslink and flaccid tone reduced the
risk of iliac fixation failure and were studied in a multivariable logistic regression analysis.
Only flaccid diagnosis was found to be protective in this model.

Conclusion: Iliac fixation failure is common with use of iliac screws in neuromuscular
scoliosis. Patients with flaccid tone have a lower risk of failure. Use of a distal crosslink had
a trend towards protective effect.

Significance: Alternatives to iliac screw pelvic fixation should be considered for long
posterior spinal fusion constructs in children with neuromuscular scoliosis due to high
failure rate of standard iliac screws. If using iliac screws with a connector to the main rod,
consider use of a distal crosslink.

1 LOE - Level of Evidence —Please see page 14 for details.
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A Prospective Clinical Trial on a Scoliosis Growth Modulation Clip/Screw Device:
Initial Safety Results

Eric J. Wall, MD; Joe Reynolds; Viral V. Jain, MDD, Donita I. Bylski-Austrow, PhD;
Andrea G. Ferris, BS; Paul Samuels, MD; Maria Alonso, MD; Alvin H. Crawford, MD

Cincinnati Children’s Hospital Medical Center, University of Cincinnati, Cincinnati, Ohio
+ LOE-Therapeutic Level I1

Purpose: Non-fusion growth modulation is an emerging minimally invasive technology
developed to prevent instrumented spinal fusion for progressive idiopathic scoliosis. We
present the initial safety results of a prospective first human use FDA Investigational Device
Exemption (IDE) clinical trial on a Clip/Screw device that is designed to treat children
with late juvenile and adolescent idiopathic scoliosis (www.clinicaltrials.gov Identifier:
NCT01465295).

Methods: Five patients with progressive idiopathic scoliosis underwent endoscopic
placement of a flexible Clip/Screw device in a prospective FDA IDE clinical trial following
IRB approval. Inclusion criteria were Lenke 1A and 1B single thoracic curves with Cobb
angle between 25°-40°, and Cobb levels between T3-L1. All patients were > 10 years, with
open triradiate cartilage and Risser stage 0. Bone age was between 8+10-13 years for females
and 10-15 years for males. Thoracic kyphosis was < 40°. Females were pre-menarchal. Under
these criteria all patients were at high risk for scoliosis progression to >50° and the need for
instrumented spinal fusion (Sanders 2008, Dimeglio 2005).

Results: One patient had a procedure-related mucous plug secondary to single lung
ventilation that resolved after bedside bronchoscopy. Another patient had a chylous effusion
that resolved with a pigtail catheter and a nonfat diet. Minor immediate postoperative AEs
included nausea, dizziness, pain, atelectasis, small pneumothorax and pleural effusion that
resolved with observation. There was no device misplacement in the spinal canal or in the
disc space, no neuromonitoring changes or neurological deficits, and no device breakage,
loosening or migration. Hospital stay following surgery averaged less than 4 days, and
surgical implantation time averaged 90 minutes with a range of 57 to 124 minutes. Estimated
blood loss averaged less than 75 cc. Preoperative major curve Cobb angles averaged 34.4°
with a range of 29 to 37°. The first postoperative standing radiographs Cobb angle averaged
24.6° with a range of 12° to 35° which was significantly decreased over preoperative Cobb
angle (p<0.05).

Conclusions: A titanium Clip/Screw device was prospectively tested in an FDA IDE clinical
trial to redirect the spine growth of children with scoliosis. No device failure, or device
misplacement were encountered in this initial safety study. Blood loss was minimal and
surgical times were low.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Significance: This is the first spine specific compression based growth modulation
procedure approved for human study in a USA FDA IDE clinical trial. Data from this
prospective study may help make growth modulation a viable alternative to spinal fusion
for children with scoliosis.
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Success of Risser Casting in the Treatment of Scheurmann’s Kyphosis

Raj Gala, BS; Christina K. Hardesty, MD; Connie Poe-Kochert, CPNP;
George H. Thompson, MD

Rainbow Babies and Children’s Hospital, Cleveland, Ohio
+ LOE-Therapeutic Level II1

Purpose: Assess demographic differences between patients who were initially treated with
Risser casting for Scheurmann’s kyphosis and those treated surgically. We also sought to
demonstrate that Risser casting successfully decreased kyphosis and maintained it through
final follow up as well as improved surgical outcomes in those who ultimately required
surgery.

Methods: A retrospective review of our pediatric spinal deformity database from 1992 to
2012. Patients with Scheurmann’s kyphosis who were treated with surgery, casting, or bracing
were included. We collected demographic data and measurements of thoracic kyphosis
as well as lumbar lordosis before treatment, during treatment, and at final follow-up. We
recorded the number of surgical procedures and complications.

Results: The casting group (those who were treated with Risser casting alone or followed by
bracing or surgery) included 18 patients compared to 17 patients who were initially treated
with surgery. The casting group began treatment with a mean Risser sign of 2.3 + 1.6 (range
0-4) and mean age of 13.4 + 1.1 (range 11-15), while those who were initially treated with
surgery had a mean Risser sign of 4.88 + 0.34 (range 4-5) and mean age of 16.6 + 1.5 (range
15-21). The mean pretreatment kyphosis was 79.3 + 10.6 (range 60-100) in the casting
group and 91.0 + 13.5 (range 70-118) for the surgery group. Casting reduced the mean
kyphosis to 48 + 11.3 (range 40-56) while surgery decreased it to 51.3 + 6.7 (range 42-65). At
final follow-up, the mean thoracic kyphosis of casted patients was 59.1 + 9.1 (range 43-71)
and 60.7 + 9.1 (range 44-77) for surgery patients. The number of surgical procedures and
complications were higher in the surgery group.

Conclusions: Risser casting is an effective method to decrease thoracic kyphosis in patients
with Scheurmann’s kyphosis, and that reduction can be maintained with continued casting
or bracing as successfully as surgery. The patients who were treated with surgery initially had
higher Risser signs and were generally older. Patients treated with surgery also underwent
more procedures and had more complications.

Significance: Risser casting is an effective way to manage Sheurmann’s kyphosis in a
younger population with a lower Risser sign.
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Is Casting for Infantile Scoliosis Better than the Natural History?

John R. Faust, MD; Caleb ]. Behrend, MD; Paul T. Rubery, MD; James O. Sanders, MD
University of Rochester, Rochester, New York

+ LOE-Therapeutic Level II1

Purpose: In infantile scoliosis spontaneous resolution is common. For the minority of
children with a progressive curve the natural history may result in significant deformity and
thoracic insufficiency. Serial casting with extension-derotation-flexion (EDF) technique is
an option for the initial treatment of progressive infantile scoliosis, but randomized studies
are not feasible to compare it to the natural history. The purpose of this study is to compare
EDF casting to the published natural history.

Methods: A search identified 4 papers classifying infantile scoliosis using the rib-vertebra
angle difference (RVAD) and reported the subsequent resolution or progression of the curve
before treatment was initiated. For each, we recorded the number of patients in each of three
groups of infantile scoliosis expected to progress: 80% of single curve with RVAD >20 and
phase 1 ribs; all single curve with phase 2 ribs; and all double curves. The actual incidence
of progression was recorded. This historical cohort was compared to the results of patients
with progressive infantile scoliosis treated with serial EDF casting.

Results: In the historical cohort, we identified were 89 single curves with an RVAD >20
and phase 1 ribs, 71 of these curves progressed (79.8%) and 18 resolved (20.2%). Because
all the authors indicated all phase-2 single curve patients progressed, they do not provide
a denominator for these curves. There were 91 double curves, 90 of these progressed and
1 resolved. In the casting group, no patients with rib phase 1 and an RVAD >20 progressed
(0/19). Single curves with phase 2 ribs progressed in 8/48 (16.6%). 0 of 4 double curves
progressed.

Conclusions: The results for the casting group were improved over the historical control
group. Because untreated progressive infantile scoliosis has an unacceptable outcome, RCT
of treated to untreated patients is not appropriate. This prevents any new comparative
effectiveness research from using an observational cohort to demonstrate the benefit of
treatment. Therefore comparing the results of any treatment must use historical controls. By
using consistent criteria to categorize each of the three groups of progressive curve we have
attempted to compile uniform cohorts for our comparison. Comparing the results of serial
casting against this historical control group shows that serial casting improves the natural
history of progressive infantile scoliosis.

Significance: This is the first study to compare the results of serial casting to a control
group and demonstrate that casting improves the natural history of progressive infantile
scoliosis.
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Progression Rate in EOS Historic compared to EDF Casting

Single Curves,

RVAD >20°, Rib phase 1 Single Curves, Rib Phase 2 | Double Curves

Historic 71/89 (80%) “100%” 90/91 (98.9%)
Current EDF o 0 0
Casting 0/19 (0%) 8/48 (16.6%) 0/4 (0%)
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Patient Outcomes in the Operative and Non-Operative Management of High-Grade
Spondylolisthesis in Children

Kristopher M. Lundine, MD, MSc, FRCSC; Stephen J. Lewis, MD, MSc, FRCSC;
Zaid Al-Aubaidi, MD, MB.CH.B; Benjamin A. Alman, MD, FRCSC;
Andrew W. Howard, MD, MSc FRCSC

The Hospital for Sick Children, Toronto, Ontario, Canada
1 LOE-Prognostic Level III

Purpose: The optimal management of high-grade spondylolisthesis in the growing child is
controversial. Some authors have advocated for surgery in all cases regardless of symptoms.
Surgical intervention results in a greater than 10% risk of complications with increased
risk of neurological injury associated with slip reduction maneuvers. There is a paucity of
literature regarding non-operative management in this setting. This study sought to obtain
quality of life outcome measures in pediatric patients with high-grade spondylolisthesis
managed either operatively or non-operatively.

Methods: Database review was performed to identify patients with a high-grade (Meyerding
grade I1I-V) spondylolisthesis managed either operatively or non-operatively. Retrospective
radiographic and chart review was performed. Patients were contacted by phone to obtain
current quality of life measurements using the SRS-30 questionnaire.

Results: Fifty-three patients were identified for inclusion in the study and 49 were
contacted for a 92% follow-up rate. Twenty-four patients were initially treated with operative
intervention. Twenty-five patients were initially treated non-operatively, but 10 of these
went on to require surgical intervention. Mean age at presentation was 12.6 years (range
8-17) and mean age at follow-up time was 20.1 years (range 10-29). Seventy-one percent
of patients were female. There were no outcome differences between groups with mean
SRS-30 scores of 119 + 22 (surgical group) and 121 + 11 (non-operative group). Regression
analysis revealed that a more kyphotic slip angle was associated with worse SRS-30 outcome
scores across all groups. In the non-operative group, the slip angle was significantly larger
in patients who failed conservative treatment (34 + 17 degrees) than in those who remained
non-surgical at final follow-up (20 + 14 degrees). The slip angle in the operative group was
27 + 14 degrees. In patients who underwent surgery, an older age at surgery was associated
with better SRS-30 outcome scores.

Conclusions: Non-operative management of the minimally symptomatic child with a high-
grade spondylolisthesis is safe. Operative intervention for the symptomatic patient achieves
similar long-term results compared with patients whose symptoms do not warrant surgery,
though the optimal surgical technique is still unclear. Delayed surgical intervention does not
result in worse outcomes. Regardless of treatment modality, patients with a more kyphotic
slip angle tend to have poorer outcome scores.

1 LOE - Level of Evidence —Please see page 14 for details.
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Significance: In the setting of a growing child with high-grade spondylolisthesis, treatment
decisions are reasonably made based on symptom severity rather than radiological
parameters. The slip angle appears to be an important radiographic tool to help guide
prognosis.
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Selective Thoracic Fusion in Adolescent Idiopathic Scoliosis Curves with a C Lumbar
Modifier: Which Rules Can be Broken?

Jacob Schulz, MD; Jahangir Asghar, MD; Tracey P. Bastrom, MA;
Harry L. Shufflebarger, MD; Peter O. Newton, MD; Burt Yaszay, MD; Harms Study Group

Rady Childrens Hospital, San Diego, California

1 LOE-Prognostic Level IT

Purpose: Utilizing previously established criteria for optimal selective thoracic fusion (STF)
outcomes, we tested rules for performing a STF (as defined in the literature) to determine
the likelihood of attaining desired post-op outcomes.

Methods: Prospectively collected cases from a multi-center database were reviewed.
Lenke 1-4C AIS patients who underwent STF with minimum 2yrs f/u were included.
Based on prior study, successful 2 year outcome was defined as: lumbar Cobb <26°, lumbar
percent correction >37%, C7-CSVL deviation <2cm, DFQ<4, trunk shift <1.5cm, lumbar
prominence <5°. For each pre-op rule, AVT ratio >1.2, curve magnitude ratio >1.2, lumbar
curve magnitude >45° lumbar curve bending >25°, patients were divided into 2 groups
based on whether they adhered to the rule. Chi-squared analysis was used to determine
if implementation of the rule increased the chance of attaining the pre-defined successful
outcome.

Results: 106 patients were analyzed. Neither AVT ratio >1.2 nor Cobb ratio >1.2 predicted
greater success with regards to any target outcome parameters. Pre-op lumbar curve <45°
lead to optimal DFQ (p<0.001) and lumbar curve size (p=0.06) outcomes. Following the
lumbar Cobb<45° rule, resulted in a DFQ<4 and post-op lumbar cobb<26° 66% and 72%
of the time. Lumbar bend <25° was associated with increased success for DFQ (p<0.001),
lumbar curve size (p<0.001), and C7-CSVL deviation (p=0.05). ). Following the lumbar
bend<25 rule resulted in DFQ<4, Lumbar cobb <26°, and C7-CSVL<2cm 66%, 73%, and
81% of the time, respectively. While the lumbar bend <25° rule was not associated with
increased optimal outcome for trunk shift, patients who were more flexible (12 vs 18°,
p<0.005) were more likely to attain an ideal post-op trunk shift (<1.5 cm (p<0.05).

Conclusion: Predicting which AIS curves will respond well to STF remains a challenge.
Our study suggests that performing a STF in patients with a pre-op lumbar curve size <45°
or a pre-op lumbar bend less than 25° will increase one’s chance in attaining these pre-
defined successful outcome parameters. Considering outcomes depend on multiple factors,
no rule guarantees success or a poor outcome.

Significance: The current study tested recommendations found in the literature for
performing a STF against the changes of attaining pre-defined outcome parameters, and
found that only lumbar curve magnitude <45° and lumbar curve bending <25° resulted in
any success.
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Spinal Deformity Progression after Modern Segmental Instrumentation and Fusion:
Is this Crankshaft?

Vidyadhar V. Upasani, MD; Michael P. Glotzbecker, MD; Daniel Hedequist, MD;
Michael T. Hresko, MDD, Lawrence 1. Karlin, MD; John B. Emans, MD

Children’s Hospital Boston, Boston, Massachusetts
+ LOE-Therapeutic Level II1

Purpose: To assess for spinal deformity progression after modern segmental instrumentation
and fusion in the treatment of idiopathic scoliosis, and to analyze variables associated with
progression after fusion.

Methods: Retrospective review of a consecutive series of idiopathic scoliosis patients
with major thoracic curves (Lenke 1-4) treated with modern segmental instrumentation
(primarily pedicle screws) and fusion with minimum 2 year follow-up from a single
institution. Deformity progression was defined as a 10 degree increase in Cobb angle
between the first erect (4-6 week post-operative) and 2-year post-operative radiographs.
Clinical and radiographic data between the two cohorts (deformity progression vs control)
were analyzed to determine the variables associated with deformity progression.

Results: Eighty-one patients were in the control cohort (14M/67F; pre-op Cobb: 58.9°)
and 16 patients were in the deformity progression cohort (3M/13F; pre-op Cobb: 55.3°).
Patients in the control group had an average deformity correction of 58% with a 22.5°
residual main thoracic curve, while patients in the deformity progression group had an
average deformity correction of 55% with a 16.7° residual main thoracic curve. The patients
in the deformity progression group had a significantly greater increase in Cobb (14.5°+4.5°
vs 4.0°+2.5% p<0.001), upper (7.2°+4.6° vs 4.2°+3.8°% p=0.009) and lower (6.8°£4.4° vs
3.8°+2.6°% p=0.004) instrumented vertebral angulation, and apical vertebral translation
(11.2 mm=*10.7 mm vs 4.3 mm=+9.3 mm; p=0.044) at 2 years post-op. SRS-22 scores in
the appearance domain were also significantly worse in the deformity progression group
(4.04+0.65 vs 4.42+0.51; p<0.001). There was a significant association between deformity
progression and change in height between the one- and two-year post-operative periods (3.1
cm*2.7 cm vs 0.9 cm+2.9 cm; p=0.007). There was a trend towards younger patients in the
deformity progression group (12.9+2.8 years vs 14.2+2.1 years; p=0.073); however Risser
grade and state of the tri radiate cartilage were not significantly different between the two
groups. Deformity progression occurred within the instrumented segment in 10 patients
and distal to the instrumented segment in 6 patients.

Conclusion: Deformity progression either due to crankshaft or distal adding-on does occur
with modern segmental instrumentation. Although no patients required revision surgery
for deformity progression, patient determined measures in the SRS-22 appearance domain
were significantly affected.

Significance: Although modern posterior segmental instrumentation provides three-
column fixation, deformity progression can occur in immature patients with remaining
growth potential.
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Sagittal Plane Alignment following Spinal Fusion of Adolescent Idiopathic Scoliosis:
A Case-Matched Analysis of All-Pedicle Screw vs. Hybrid Instrumentation

Xu Gao; Marios N. Lykissas, MD, PhD; Emily A. Eismann MS; Jennifer M. Anadio, MA;
Alvin H. Crawford, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
+ LOE-Therapeutic Level I11

Purpose: The purpose of this study is to investigate the effect of instrumentation type on
the restoration and maintenance of sagittal balance following posterior spinal fusion in
adolescent idiopathic scoliosis patients.

Methods: The medical records of 63 adolescent idiopathic scoliosis patients who
underwent instrumented posterior spinal fusion between January 2000 and December 2009
were retrospectively reviewed. All patients had Lenke Type I spinal deformities, and were
instrumented with either an all-pedicle screw or hybrid hook-screw construct by the same
surgeon. Patients were matched according to gender, age at surgery, Risser sign, maturity of
triradiate cartilage, and pre-operative flexibility. Thoracic kyphosis, lumbar lordosis, global
sagittal alignment, proximal kyphosis angle, thoracolumbar kyphosis, and pelvic tilt were
measured pre-operatively, immediately after surgery, and two years after surgery and were
compared between the two instrumentation groups using Mann-Whitney tests.

Results: Patients in the two instrumentation groups were similar in gender (p=0.32), age
(p=0.62), and pre-operative flexibility (p=0.67). Although patients instrumented with the
all-pedicle screw construct demonstrated greater correction in global sagittal balance from
before to immediately after surgery (p=0.05), they were unable to retain this correction for
two years after surgery when compared to patients who received the hybrid hook-screw
construct (p=0.045). All-pedicle screw construct patients showed a greater decrease in apical
lumbar vertebra translation after two years as well (p=0.032). Patients instrumented with
hybrid instrumentation, however, demonstrated greater immediate post-operative kyphosis
correction (p=0.015) and retained that correction through final follow-up (p=0.04) when
compared to the all-pedicle screw patients.

Conclusion: All-pedicle screw instrumentation offers better curve correction in the coronal
plane. In the sagittal plane, hybrid hook-screw instrumentation demonstrated significantly
better immediate correction and maintenance of thoracic kyphosis, global sagittal balance,
and apical lumbar vertebra translation up to two years.

Significance: This is the first carefully matched study that focuses on the effect of the
instrumentation type on post-operative sagittal alignment.
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Cost Effectiveness of Surgical Treatment for Adolescent Idiopathic Scoliosis

Chia H. Wu; John (Jack) M. Flynn, MD; Lisa M. Mcleod, MD, MSCE
The Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania

1 LOE- Other Analysis Level IV

Purpose: Increasingly, government and payers are scrutinizing the cost effectiveness of
medical and surgical treatments of various diseases. Previous studies calculated the cost
and health-related quality-of-life (HRQL) of adolescent idiopathic scoliosis (AIS) fusion
separately. The aim was to evaluate the cost effectiveness of surgical treatment for AIS.

Methods: We conducted a literature review comparing preoperative versus postoperative
HRQL. The difference in HRQLSs at 2 year follow-up was multiplied by remaining life span
of the matching patient group, yielding the maximum QALY gained. This estimate is very
conservative because untreated severe (>50°) AIS is known to progress and cause pulmonary
decline, which we could not estimate. QALY are then adjusted by discount rate of 3%. The
hospital cost was determined by weighing variable cost of surgery by Lenke curve type
prevalence. Professional fees (surgeon and anesthesiologist) were calculated using CPT code
22802 (PSF 7-12levels), 22843 (posterior segmental instrumentation 7-12 levels), and 00670
(anesthesia for extensive spine procedure) as published by CMS. This fee source was used
because it is standardized and represents cost from society’s perspective. Total direct cost,
including hospital and professional fees, was divided by adjusted QALYs gained.

Results: PSF for severe scoliosis has been shown to increase HRQL (SRS-22) from .764
to .843. The difference between life expectancy and age at operation is 60 years, yielding
a maximum of 2.221 QALYs gained when conservatively discounted at 3%. Hospital cost,
weighted by Lenke curve type, is $32,029. Surgeon’s fee is $2,113 (CPT 22802, 22843).
Anesthesiologist’s fee is $822 (CPT 00670). The total cost of $34,963 divided by 2.221
QALYs yields $15,744 per QALY.

Procedure Cost / QALY
PKU screening $1,100
CABG for left main disease $9,050

TKA $18,700
ORIF for midshaft clavicle fracture $28,150
Ambulatory peritoneal dialysis $101,000

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Conclusion: For AIS surgical candidates, surgery costs $15,744 per QALY. This compares
well with procedures such as CABG ($9,050) or TKA ($18,700), as the gain in HRQL is
carried over a longer time period due to relatively younger age at initial operation (see table).

Significance: This is the first study to examine the costs per QALY for posterior spine
fusion in adolescent idiopathic scoliosis.
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Evaluation of Limited Screw-Density Pedicle Screw Constructs in Posterior Fusions
for Adolescent Idiopathic Scoliosis

John W. Kemppainen, MD; Melanie Morscher, BS; M. David Gothard, MS;
Mark J. Adamczyk MD; Todd F. Ritzman, MD

Children’s Hospital Medical Center of Akron, Akron, Ohio
+ LOE-Therapeutic Level I11

Purpose: Posterior spinal fusion (PSF) with pedicle screw instrumentation is the mainstay
of surgical treatment for adolescent idiopathic scoliosis (AIS). Uncertainty exists regarding
the number of pedicle screws required for optimal curve correction and arthrodesis, and
there are potential cost and safety considerations that favor utilization of fewer screws.
This study examines radiographic outcomes of pedicle screw constructs of differing screw
densities.

Methods: An IRB approved review of PSF for AIS performed by four surgeons over a
2.5 year period identified a cohort of patients treated with high screw-density constructs
(n=27) and a comparable sequential cohort of patients treated with limited screw-density
constructs (n=16). The limited screw-density construct consisted of a pair of bilateral screws
at the base of the construct with alternating screws proximally. High density constructs
consisted of screws at every level on the concavity and nearly every level on the convexity.
All curve types, excluding Lenke 5, were included in the review. Radiographic measurements
(Cobb angles, coronal balance, translation of apical vertebrae, and sagittal alignment)
were compared preoperatively, two weeks postoperatively, and at the patient’s most recent
follow-up. Construct characteristics and surgical data were also evaluated.

Results: At most recent follow-up (average 2 years), there were no significant differences
between groups in the coronal Cobb angle of the major curve, loss of correction, sagittal
alignment, coronal balance, translation of the major apical vertebra, or operative blood loss
(p>0.05). Based on non-linear regression analysis, screw density did not affect the ability
to maintain correction of the major curve. There was also no effect of screw density on the
ability to attain correction beyond a density of 0.6 screws/pedicle. Compared to the limited
group, the high density group utilized significantly more pedicle screws (avg. 16.4 vs. 11.4,
p < 0.001), had longer operative times (avg. 320 vs. 267 minutes, p = 0.002), and larger
preoperative coronal Cobb angles of the major curve (avg. 59.9 vs. 52.8 degrees, p = 0.013).

Conclusion: Excellent curve correction, stability, and balance can be achieved using fewer
screws than commonly used in posterior spinal fusions. Surgical time is reduced, and risk
and cost are decreased with the use of limited screw-density constructs.

Significance: This study demonstrates that limited screw-density constructs can safely and
effectively be used for PSF in AIS over a wide range of curve types with moderate magnitude;
sparing cost, risk and operative time without compromising correction, stability, or balance.
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Are Routine Post-operative Radiographs Required during the First Year following
Surgery for Idiopathic Scoliosis?

Sumeet Garg, MD; Emily Kipper; Jaren LaGreca, BS; Patrick Carry, BA
Children’s Hospital Colorado, Aurora, Colorado

+ LOE-Diagnostic Level I1

Purpose: Radiographs are routinely taken at our institution at almost every post-operative
visit following surgery for idiopathic scoliosis (IS). The goal of this study was to determine
if clinically useful information is obtained by these radiographs

Methods: After IRB approval, consecutive patients between the ages of 10-21 having surgery
for IS at our institution from 2004-2010 were identified. 235 patients (198 female, 37 male)
were included. All charts were reviewed to determine patient reported clinical symptoms.
These were grouped into categories: pain greater than expected, implant prominence, and
sensory or motor disturbance. Radiology reports and surgeon interpretation of radiographs
were reviewed to identify implant failure and change in curvature. Statistical analysis was
done to evaluate whether patients with clinical symptoms had higher rates of implant failure.

Results: Study subjects had an average of 3.4 visits (range 2-10) and 6.2 radiographs (range
2-12) during the first year after surgery. 76% had pedicle screw constructs and 24% had hybrid
constructs. Pain was the most common clinical symptom, occurring in 14% of patients.
Neurologic symptoms (12%) and implant prominence (4%) were less common. Implant
failure was identified in 3 subjects (1%), but only 2 had revision surgery. Curve progression
>5° occurred in 26 patients (11%), 6 in instrumented curve, 14 in uninstrumented curve,
and 6 in both. No patient had change in treatment due to curve progression. Pain was
the only clinical symptom associated with implant failure in univariate logistic regression
analysis (p=0.0005). Presence of any one symptom of pain, neurologic symptoms, or implant
prominence was also associated with implant failure (p<0.0040). 175/235 patients did not
have any symptoms and none of these required revision surgery. The incidence of need
for revision surgery was 1.4/1000 radiographs [95% CI 0.15 to 4.96]. Sensitivity of pain for
implant failure was 100%, specificity 87%, positive predictive value 9%, negative predictive
value 100%.

Conclusion: Radiographic abnormalities leading to need for revision surgery are
uncommon during the first year after surgery for IS. After obtaining baseline post-operative
standing radiographs, routine radiographs during the first year after surgery for IS may not
be required in the absence of clinical symptoms.

Significance: Reducing the number of scoliosis radiographs taken during the first year after
surgery for IS in patients without symptoms can reduce radiation exposure to patients and
health care costs without affecting treatment.
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Hip Subluxation, Pelvic Obliquity, and Scoliosis in the CP Population: A Random
Triad or a Predictable Relationship?

Firoz Miyanji, MD, FRCSC; Amer F. Samdani, MD; Peter F. Sturm, MD;
Suken A. Shah, MD; Paul D. Sponseller, MD; Peter O. Newton, MD

British Columbia Children’s Hospital, Vancouver, British Columbia, Canada
+ LOE-Prognostic Level II

Purpose: Neuromuscular scoliosis in patients with CP more often involves the pelvis, with
the pelvic deformity being postulated as having a significant effect on the femoral-acetabular
relationship. The correlation between scoliosis, pelvic obliquity (PO) and hip subluxation
in CP however remains unclear. The purpose of our study was to determine the association
of hip subluxation, PO, and the severity of scoliosis in CP, and secondarily to analyze any
potential predictors of PO in this population.

Methods: Patients enrolled in a prospective longitudinal multi-center study evaluating
operative outcomes of scoliosis in CP were included in the analysis. Pre-op hip subluxation,
as measured by the Reimer’s Migration Index (RMI), PO, and curve magnitude were the
primary outcomes studied. Multivariate linear regression was used to identify potential
predictors influencing PO.

Results: 115 subjects with a mean age of 14.2+2.7 years were included. There were 66 males
and 49 females. The majority of the patients were GMFCS 4 (17%) and 5 (69%). The mean
major Cobb was 81.5°+ 28.4°. PO on average measured 63.3°+14.7°, and was directly related
to the magnitude of the scoliosis. The RMI had no correlation to curve magnitude (r=0.25)
and was also poorly associated with PO (r=-0.36). 69% of the hips were normal. Age, sex,
and GMFCS level were not associated with curve severity or PO.

Conclusions: The triad of hip deformity, PO, and scoliosis does not appear to be significantly
correlated in CP. Although PO was associated with larger curves, the relationship with hip
subluxation/dislocation was poor suggesting that factors beyond spino-pelvic deformity
affect hip pathology in this population.

Significance: Although pelvic obliquity in the setting of CP historically has been postulated
as having a significant effect on femoral-acetabular relationship, we found a poor correlation
suggesting that factors beyond spino-pelvic deformity affect hip pathology in this population.
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The CPCHILD Questionnaire is Sensitive to Change following Hip Reconstructive
Surgery in Children with Severe Cerebral Palsy

Unni G. Narayanan, MD, FRCSC; Jasjit Lochab, BSc, MBBS;
Olandrewaju Okusanya, MD, FRCSC; Shannon Weir, MSc

The Hospital for Sick Children, Toronto, Ontario, Canada
+ LOE-Therapeutic Level II

Purpose: Children with severe (non-ambulant) cerebral palsy (CP) undergo major
interventions to preserve or improve comfort, ease of caregiving, health and/or quality of
life. The Caregiver Priorities and Child Health Index of Life with Disabilities (CPCHILD)
questionnaire was developed to evaluate the effectiveness of these interventions to achieve
these goals. We studied whether the CPHILD is responsive (sensitive to change) to
reconstructive surgery for hip displacement in children with severe CP.

Methods: Parents of 40 children with severe CP (GMFCS IV & V) and progressive and/or
symptomatic hip displacement, from 4 centres completed the CPCHILD questionnaire at
baseline. 20/40 children (Cases) underwent hip reconstructive surgery, and the CPCHILD
administered at 3, 6 and 12 months post-operatively. For the 20/40 (Controls) who did not
undergo surgery (waitlisted or declined), the CPCHILD was completed 12 months after
baseline. Change in CPCHILD scores from baseline was evaluated and responsiveness
analyzed by Paired t-test of the pre-post scores; Standardized Response Means (SRM); and
Effect Sizes (ES) of the change over 12 months.

Results: Cases and controls were comparable at baseline for age; gender; GMFCS level;
co-morbidities; migration percentage; and mean (SD) Total CPCHILD scores: 46.8(14.6)
and 46.5(10.3) respectively (p = 0.93). For Cases the total CPCHILD score was 50.6(12.1) at
3 months; 54.4(12.6) at 6 months; and 59.2(10.5) at 12 months after surgery. For Controls
at 12 months, the total CPCHILD score was 48.4(11.9), unchanged from baseline. At 12
months there were significant improvements (mean differences of +2.3 to + 18.4 points) in
4 of 6 subscales of the CPCHILD for Cases; whereas subscale scores remain unchanged or
deteriorated in Controls. The SRM was 0.95 for the total CPCHILD score (0.18 to 1.44 for
the subscales); ES was 0.85 for the total score (0.16 to 1.32 for the subscales).

Conclusion: The CPCHILD is sensitive to change following hip reconstructive surgery for
children with severe CP. The CPCHILD identifies large improvements in total scores and in
the expected subscales, 6 and 12 months after surgery. In a comparable group that did not
undergo surgery, scores remained stable or declined at 12 months.

Significance: The CPCHILD is recommended as the primary outcome measure for use in
clinical trials or cohort studies of hip intervention strategies for children with non-ambulant
CP. This is the first prospective controlled study to show benefits of hip surgery for non-
ambulant CP using a validated measure of health related quality of life.
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Long Term Outcome of Single Event Multi-level Surgery Including Distal Hamstring
Lengthening in Spastic Diplegia

Seung Yeol Lee, MD; Chin Youb Chung, MD; Kyoung Min Lee, MD; Ki Hyuk Sung, MD;
Young Choi, MD; In Ho Choi, MD; Tae-Joon Cho, MD; Won Joon Yoo, MD;
Moon Seok Park, MD

Seoul National University Bundang Hospital, Kyungki, Korea
1 LOE-Therapeutic Level IV

Purpose: Distal hamstring lengthening (DHL) is a commonly performed procedure in
flexed knee gait. However, the necessity of this procedure has been challenged due to the
concerns on adverse effects in long-term follow-up. This retrospective study was undertaken
to investigate the long-term outcome of single event multilevel surgery (SEMLS), including
bilateral DHL, in ambulatory patients with cerebral palsy using 3D gait analysis.

Methods: Twenty-nine ambulatory patients with spastic diplegic cerebral palsy (GMFCS
level I-III) who had undergone SEMLS including bilateral DHL were included. 3D
gait analysis was performed preoperatively, 1 year postoperatively and over 10 years
postoperatively. Preoperative temporal parameters, kinematics and GDI were compared
with values obtained 1 and 10 year follow-up visits.

Results: The mean age of patients at time of first surgery was 8.3 years (range, 5.4 to 16.3
years), and mean time from first surgery to last 3D gait analysis was 11.8 years (range,
10.0 to 13.3 years). Mean pelvic tilt was not changed significantly after SEMLS including
DHL. Mean knee flexion at initial contact decreased from 31.1° preoperatively to 26.0°
at 1 year postoperatively (p=0.065), and then decreased significantly to 23.6" at 10 years
postoperatively (p=0.038) versus the preoperative value. For the ankle, mean dorsiflexion at
initial contact and peak dorsiflexion in the swing phase slightly increased from 1.8° and 9.8"
preoperatively to 7.1° and 14.5° at 1 year postoperatively (p=0.059 and 0.469), respectively.
However, these kinematic parameters significantly decreased to 1.2° and 7.1°, respectively,
10 years postoperatively. Rotational kinematic parameters such as mean hip rotation and
mean foot progression in stance consistently improved over 10 years postoperatively. Mean
GDI score significantly improved from 69.4 preoperatively to 77.9 at 1 year postoperatively
(p=0.003) and continuously improved to 82.2 at 10 years postoperatively (p=0.017).

Conclusion: Sagittal knee kinematics, such as, knee flexion at initial contact and knee flexion
in terminal swing consistently improved over 10 years postoperatively without increasing
mean pelvic tilt. The present study demonstrates that GDI, which represents overall gait
pathology, consistently improved after SEMLS, whereas ankle kinematic parameters such as
ankle dorsiflexion at initial contact and peak ankle dorsiflexion in swing, slightly improved
at 1 year postoperatively and then deteriorated beyond their preoperative values.

Significance: Single event multilevel surgery including DHL provides a favorable outcome
10 years postoperatively in patients with spastic diplegic cerebral palsy.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Acetabular Remodeling after Varus Derotational Osteotomy in Cerebral Palsy:
Do We Need to Do the Pelvis?

Benjamin J. Shore, MD, FRCSC; Dustin S. Powell, MS; Patricia Miller, MS;
Travis H. Matheney, MD; Brian D. Snyder, MD, PhD

Boston Children’s Hospital, Boston, Massachusetts
+ LOE-Therapeutic Level IV

Purpose: Proximal femoral varus derotation osteomy (VDRO) is a well-established
procedure in the management of hip displacement associated with cerebral palsy (CP). The
purpose of this study was to investigate the degree of acetabular and femoral remodeling
after isolated VDRO in children with CP.

Methods: We preformed an IRB-approved, retrospective review of 56 children with CP (103
hips) who underwent VDRO for hip displacement between January 1994 and December
2007. Patients undergoing pelvic osteotomy were excluded from this analysis. Age, gender
and GMFCS level were analyzed. Migration percentage (MP), center edge angle (CEA),
acetabular index (AI) and neck shaft angle (NSA) were recorded annually for each hip over
a mean follow up of 7.8 years (range 5-11 years). Linear mixed models were developed for
the four radiographic indices to measure change over time. Age and GMFCS were then used
as interaction terms against radiographic measures.

Results: According to GMFCS there were 18 GMFCSII, 11 GMFCS 111, 19 GMFCS IV and
8 GMFCS V level patients. Average age at index surgery was 7.7 years + 3.6. CEA, NSA, MP
all demonstrated significant changes from preoperative to postoperative values (p<0.001).
AT did not demonstrate a significant change from preoperative to postoperative. However,
over time there was a significant linear decrease in Al (mean preop17°, mean postoperative
17°, 7 year postoperative 12°, p<0.001). In comparison, a significant linear increase in CEA
(mean preoperative 7°, mean postoperative 14°, 7 year postoperative 17°, p<0.001) as well
as for NSA (mean preoperative 151°, mean postoperative 127°, 7 year postoperative 133°,
p<0.01) was seen over time. MP demonstrated a gradual increase from postop but did not
follow a significant trend (preoperative 38°, postoperative 18°, 7 year postoperative 27°). Age
was found to be a significant interaction term with AT only. Patients <=6 years were found
to have a significantly higher rate of AI decrease compared to those >6 years (p<0.001).

Conclusion: Femoral osteotomy without pelvic osteotomy does result in a mild improvement
of acetabular index and center edge angle over time, with greater rates of correction seen in
children six years and younger.

Significance: In the setting of mild to moderate hip displacement, early femoral osteotomy
(<6) can afford a modest improvement in acetabular morphology without the addition of
pelvic osteotomy.

1 LOE - Level of Evidence —Please see page 14 for details.
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Intrathecal Baclofen and Neuromuscular Scoliosis: Natural History vs.
Cause and Effect

Kevin R. Walker, MD; Karen Ostenso, PT; Linda Krach, MD
Gillette Children’s Specialty Healthcare, St. Paul, Minnesota

+ LOE-Therapeutic Level II1

Purpose: To compare prevalence and progression of neuromuscular scoliosis in a group of
patients with cerebral palsy (cp) who received intrathecal baclofen (ITB) (“subjects”) with
a group of patients with cp who did not receive ITB (“controls”).

Methods: This is an IRB-approved, case-matched, retrospective review.

Results: 104 skeletally immature cp patients receiving I'TB via an implantable, programmable
pump were identified along with 104 case-matched controls. Control patients were matched
for gender, Gross Motor Functional Classification System (GMFCS) Level and age at time
of pump implantation. At baseline there was no difference between groups regarding
prevalence of scoliosis, curve pattern or magnitude of curve. Subjects were followed for
a mean of 5.6 (SD 2.1) years; controls for a mean of 6.8 (SD 3.5) years. At the time of the
final visit, 91.3% of subjects and 78.8% of controls had scoliosis (p=0.011). The magnitude
of the largest curve was greater for subjects (mean=46 degrees [SD 28]) compared with
controls (mean =37 degrees [SD 30]) (p=0.02). For subjects, the mean progression of the
curve was 6 degrees per year (SD 7) compared with 3 degrees per year (SD 8) for controls
(p=.009). Spinal fusions were performed for 47 subjects (45%) compared with 31 controls
(30%) (p=0.022). At baseline 60.3% of patients with GMFCS level V had scoliosis, compared
to 37% of patients with GMFCS level IV and 34.2% of patients with GMFCS Levels II and
III combined. A logistical regression analysis found that the GMFCS level was the biggest
contributor to the presence of scoliosis at follow-up. Of those patients who did not have
scoliosis at baseline, 72% of controls and 86% of subjects developed scoliosis (p=0.077)

Conclusion: Patients with cp who receive ITB therapy have an increased prevalence of
neuromuscular scoliosis as well as an increased rate of progression of the scoliosis compared
with cp patients who do not receive ITB therapy. This may lead to an increased rate of spinal
fusions. Those patients with GMFCS level V are at greatest risk.

Significance: While many care-givers express satisfaction with ITB therapy, they should
be aware of the potential impact on neuromuscular scoliosis. Patients receiving ITB
therapy should be followed closely for the development or progression of scoliosis. This is a
retrospective study. Further investigation is warranted to better identify which patients are
at greatest risk. A prospective trial would be beneficial.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Revision Hamstring Lengthening in Children with Cerebral Palsy

Robert M. Kay, MD; Susan Rethlefsen, PT, DPT; Siamak Yasmeh, MD;
Tishya A.L. Wren, PhD

Children’s Hospital Los Angeles, Los Angeles, California
+ LOE-Therapeutic Level II1

Purpose: To determine the results of repeat hamstring lengthening in children with cerebral
palsy (CP), and to compare them to those of primary hamstring lengthening.

Methods: An IRB-approved, retrospective cohort study was undertaken in patients with
bilateral CP who had undergone hamstring lengthening and pre- and post-operative gait
analysis between 1992 and 2011. Of the 45 patients, 21 had undergone primary hamstring
lengthening (HSL group) and 24 repeat hamstring lengthening (rHSL group).

Results: The HSL group was younger than the rHSL group, though the difference was only
statistically significant (p = 0.02) at the time of post-operative gait analysis. The time from
surgery to post-operative gait analysis was also significantly greater (3.9 vs 1.6 years, p =
0.002) in the rHSL group. At baseline, the range of motion (ROM), manual motor testing
and kinematic data were not significantly different in the two groups for most measures,
though hip flexion contracture (15 vs 10° p = 0.05), knee flexion at initial contact (45 vs
36°, p = 0.04), and minimum hip flexion in stance (15 vs 8°, p = 0.05) were worse in the HSL
group pre-operatively. There was more improvement post-operatively in the HSL group in
many measures compared to the rHSL group, including improvement in knee flexion at
initial contact (17 vs 2°, p = 0.0001), minimum knee flexion in stance (18 vs -2°, p < 0.0002),
minimum hip flexion in stance (4 vs -5°, p = 0.02), popliteal angle (18 vs 1°, p = 0.001), knee
flexion contracture (5 vs 0°, p = 0.04), hip flexion contracture (10 vs 2°, p = 0.02). These
measures improved significantly in the HSL group, but not in the rHSL group. 71% (15/21)
in the HSL group improved minimum knee flexion in stance > 10°, compared to 33% (8/24)
in the rHSL group. There were no variables which showed more improvement in the rHSL

group.

Conclusion: The current study shows significant improvements in many static and dynamic
measures following primary hamstring lengthening, but no such improvement following
repeat hamstring lengthening.

Significance: This study casts doubt on the efficacy of repeat hamstring lengthening in
CP, suggesting consideration of osseous procedures in such children with recurrent crouch
following hamstring lengthening.

1 LOE - Level of Evidence —Please see page 14 for details.
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Calcaneal Lengthening for the Planovalgus Foot Deformity in Patients with
Cerebral Palsy

Moon Seok Park, MD; Kyoung Min Lee, MD; Ki Hyuk Sung, MD; Seung Yeol Lee, MD;
Young Choi, MD; In Ho Choi, MD; Tae-Joon Cho, MD; Won Joon Yoo, MD;
Chin Youb Chung, MD

Seoul National University Bundang Hospital, Kyungki, Korea
+ LOE-Therapeutic Level IV

Purpose: This study was performed to investigate the amount of correction after calcaneal
lengthening of the treatment for planovalgus foot deformity in patients with cerebral palsy,
and to provide a guide of indications for this procedure in terms of the severity of the
deformity.

Methods: Seventy-five consecutive patients with cerebral palsy, who underwent calcaneal
lengthening for planovalgus foot deformity, were included. Seven radiographic indices,
which were anteroposterior talus-first metatarsal angle, calcaneal pitch angle, talocalcaneal
angle, lateral talus-first metatarsal angle, naviculocuboid overlap, relative calcaneal length
and calcaneocuboid subluxation, were measured on preoperative and latest follow-up
weight-bearing foot radiographs. Three orthopaedic surgeons assessed the inter-observer
reliability of the radiographic measurements.

Results: The mean age of the patients at the time of surgery was 11.0 £ 5.2 years and the
mean duration of follow-up was 3.1 + 2.2 years. In terms of the inter-observer reliability, all
of the radiographic measurements showed good-to-excellent reliability for clinical use. All of
the radiographic measurements, except the calcaneocuboid subluxation, showed significant
improvements after calcaneal lengthening. Anteroposterior talus-first metatarsal angle, lateral
talocalcaneal angle, lateral talus-first metatarsal angle and naviculocuboid overlap were
improved beyond the values of normal alignment. However, calcaneal pitch angle did not
reached the value of normal alignment. The cut-off values of preoperative measurements
between the corrected and the under-corrected groups were 23° of Anteroposterior talus-first
metatarsal angle, 36" of lateral talus-first metatarsal angle and 72% of naviculocuboid overlap.

Conclusions: Calcaneal lengthening with concomitant peroneus brevis lengthening is the
effective procedure for correcting planovalgus foot deformity in patients with cerebral palsy.
However, for the patients with more than 23° of anteroposterior talus-first metatarsal angle,
more than 36° of lateral talus-first metatarsal angle, and more than 72% of naviculocuboid
overlap, the additional procedures should be considered, due to the possibilities of under-
correction with calcaneal lengthening alone.

Significance: This study demonstrated that calcaneal lengthening osteotomy with
concomitant peroneus brevis lengthening was an effective treatment modality for the mild
to moderate planovalgus foot deformity in patients with CP.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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¢ A Lower Age Limit for Patellar Tendon Advancement? The Effects of Patellar Tendon
on Proximal Tibial Growth

Cameron Patthanacharoenphon, MD; Dayle L. Maples, MD; Christina Saad, MD;
Michael J. Forness, DO; Matthew A. Halanski, MD

Helen DeVos Children’s Hospital Department of Pediatric Orthopaedics,
Grand Rapids, Michigan

+ LOE-Therapeutic Level I11

Purpose: This study examines the short-term effects of patellar tendon advancement on
the proximal tibial slope in the skeletally immature patient.

Methods: A retrospective comparative cohort design study of children with cerebral palsy
and crouched gait undergoing single event multilevel surgery including a patellar tendon
advancement was performed. Koshino Indices, tibial slopes, and tibial tubercle closures
were assessed pre-operatively and at the last available post-operative film. Comparisons
were then made between pre- and post-operative measurements, between patients less than
or greater than 11 years of age, and with age and sexed matched controls.

Results: Nine children with seventeen patellar tendon advancements were analyzed for
changes in Koshino indices. Sixteen of the seventeen tibae had radiographs available for
changes in tibial slope and were also compared with controls. While slight differences in
pre-operative Koshino indices were observed 1.1+0.2 (<11 years old) versus 1.3+0.1 (>11
years old) p=0.03, both cohorts experienced a significant change in these measurements
post-operatively 0.94+0.1 and 0.99+0.1 (p<0.01). No significant differences between the
cohorts post-operative Koshino indices (0.94+0.1 versus 0.99+0.1) p=0.3, or change in
Koshino indices were noted (0.2+0.18 versus 0.3+0.1) p=0.3. Children < 11 years of age
had a greater initial posterior tibial slope (69.8+3.5 degrees) than age matched controls
(80.3+2.8 degrees) p<0.001 or than older operative children >11 (76.5+6.3) p=0.02. At an
average of 1.6 years follow-up, a greater change (decrease) in posterior slope was seen in
these younger patients (average change of 10.3+4.8 degrees) than their older counterparts
(2.8+2.5 degrees) p=0.002. While this brought the tibial slope of these younger patients
closer to the age matched controls, seven out of nine of the apophyses in children <11 years
of age had undergone premature closure.

Conclusion: Patellar tendon advancement appears to have an un-reported effect on
the proximal tibial growth in the young patient (<11 years old). These patients appear
susceptible to apophyseal closure resulting in subsequent loss of posterior tibial slope.
Surgeons should be aware of this effect and monitor younger patients (<11 years old) with
subsequent radiographs if performing this procedure.

1 LOE - Level of Evidence —Please see page 14 for details.
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Significance: Patellar tendon advancements corrected patella alta in patients with
crouched gait. However, patellar tendon advancement caused a loss of posterior tibial slope
and premature tibial tubercle closure in children <11 years of age. This change in sagittal
alignment following patellar tendon advancements has not yet been reported and may result
in an unreported benefit or detriment on future gait.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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¢ Pamidronate Treatment to Prevent Reoccurring Fractures in Children with
Cerebral Palsy

Julieanne P. Sees, DO; Prakash Sitoula, MD; Kenneth ]. Rogers, PhD;
Heidi Kecshemethy, RD; Steven Bachrach, MD; Freeman Miller, MD

Nemours/ Alfred I. duPont Hospital for Children, Wilmington, Delaware

+ LOE-Therapeutic Level IV

Purpose: Some children with severe cerebral palsy have frequent fractures due to low bone
mineral density and require treatment with the intravenous bisphosphonate, Pamidronate.
Our review evaluates fracture pattern, distribution and rates in these children before, during
and after treatment with Pamidronate.

Methods: This is a retrospective cohort study of 36 patients (15 girls and 21 boys) with
cerebral palsy, Gross Motor Function Classification Scale (GMFCS) level III (2 patients),
IV (3 patients) and V (31 patients), treated over 1-year with 5 courses of Pamidronate (3
day infusions) for low bone mineral density. Those with at least two years of follow-up
post- therapy were included in the study. Data were collected on demographics, number
of pre-treatment, during treatment, and post-treatment fractures, time-frame between
first fracture and first infusion, time-frame between treatment completion and fracture,
bone involved, region of bone, fracture pattern, and mechanism of injury. Frequency and
percentages as well as Wilcoxon rank-sum tests were used to summarize the data and to
assess the post-treatment difference in number of fractures respectively.

Results: The mean age at treatment was 11.5 years (range 3.6 to 19.6 years) and the mean
follow-up post-treatment was 3.7 years. There were 106 fractures (mean duration 2.5
years) pre-treatment and 33 fractures post-treatment (mean duration 3.7 years). There
was statistically significant decrease in the number of fractures during the follow-up
assessment, z = 5.0 and p = <0.001. The rate of fracture was reduced to 0.16 per year from
pre-treatment rate of 2.52 fractures per year. Femur was the most common bone fractured
both pre-treatment (54%) and post-treatment (66.7%). The distal third femur comprised
71.4% of femur fracture pre-treatment and 81% post-treatment and there was no statistically
significant change in pattern. There were 11 fractures during 1-year Pamidronate treatment
at a rate of 0.31 fractures per year. Only 13 patients (39.4%) sustained fracture post-
treatment. No correlation with fracture pattern or occurrence was found with patient age,
number of pre-treatment fractures, or gender. Most fractures were caused by low energy
injuries and majority of them were managed non-operatively.

Conclusion: In cerebral palsy patients with disuse osteoporosis, the fracture rate was
significantly reduced after Pamidronate treatment.

Significance: Reoccurring fractures from disuse osteoporosis in children with cerebral
palsy can be effectively treated medically to interrupt the fracturing tendency.

1 LOE - Level of Evidence —Please see page 14 for details.
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Evaluation of In-toeing at a Tertiary Pediatric Orthopedic Specialty Center

Jeffrey L. Gum, MD; Nathan Polley, MD; Andrew Harston, MD; Joshua W. Meier, MD;
Gilbert Chan, MD

Childrens Orthopaedics of Louisville, Louisville, Kentucky
1 LOE-Economic and Decision Level IV

Purpose: Intrauterine positioning produces a typical lower extremity rotational profile at
birth of femoral anteversion and internal tibial torsion. Usually, spontaneous correction
occurs after ambulation and childhood growth. This dynamic change in the lower extremity
profile results in a wide, age-dependent, range of physiologic normal. Occasionally, slight
deviations persist and in-toeing becomes concerning. Most commonly this is due to femoral
anteversion, internal tibial torsion, and/or metatarsus adductus. In-toeing is one of the most
common parental concerns urging a pediatric orthopedic evaluation. Rarely, is-toeing a
pathologic problem or a cause of functional limitation and operative treatment is almost
never required. The goal of this study is to evaluate the usefulness of tertiary orthopedic
referral for the three most common diagnoses leading to pediatric in-toeing: (1) femoral
anteversion, (2) internal tibial torsion, and (3) metatarsus adductus.

Methods: A retrospective chart review identified 1085 patients from 2007 to 2011 with CPT
codes 755.63 (FA), 736.89 (ITT), and 754.53 (MA). Coding data was analysed for diagnosis,
treatment, follow-up and cost determination.

Results: Over a 5 year interval (2007-2011), patients evaluated for the presenting complaint
of in-toeing comprised 7.6% (1085/14180) of new patients at a tertiary pediatric orthopedic
center with at least one of the following diagnoses femoral anteversion (693, 63.8%), internal
tibial torsion (453, 41.7%), or metatarsus adductus (125, 11.5%) Only 18.8% (204) were
recommended to follow-up with an average total cost to the patient of 943 dollars. The
average total cost for patients not recommended to follow-up (881) was 268 dollars. Only 26
(2.39%) patients had a corrective osteotomy for persistent, functionally limiting in-toeing.

Conclusion: The necessity of tertiary orthopedic referral for in-toeing appears questionable.
The dynamic change in the lower extremity profile results in a wide, age-dependent, range
of physiologic normal that can be appropriately managed and counselled at the primary
care level.

Significance: In an era of cost-consciousness, referral patterns of patients from primary
care physicians will be under close observation. Increased awareness of over utilization of
pediatric orthopaedic tertiary referral combined with appropriate primary care physician
education can optimize the need for specialty evaluation.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Ankle Disarticulation (Syme) and Transtibial Amputation as a Treatment for Pelvic
Limb Deficiencies: Which is better?

Jacobo S. Cruz, MD; Roman L. Capdevila, MD; Juan Leonel Arizola, MD;
Felipe Haces, MD

Shriners Hospital for Children, Mexico City, Mexico
+ LOE-Therapeutic Level I11

Objective: To analyze the institutional statistics, functional outcomes, complications and
the benefits using transtibial amputation and Syme amputation.

Material and Methods: We retrospectively reviewed the records of all patients undergoing
these types of surgeries. Data were collected including epidemiological values, preoperative
medical condition, postoperative complications, need for revision surgery, prosthetic repair
and adaptability. Test were evaluated by unpaired Student t test for continuous variables
achieving p values.

Results: There were 66 patients (41 male and 23 female patients) who underwent either of
ablative procedures. Of these, 40 patients underwent 41 Symes amputations and 24 to 25
transtibial amputations, with an mean age at the time of the procedure very similar to Syme
5.8 and 6.3 for transtibial. The discrepancy in limb length on average for patients with Syme
amputations was 132 mm and 118 mm for transtibial amputees. The three most common
diagnosis in this patients was fibular deficiency, femoral hypoplasia and tibial hypoplasia.
Both age and length discrepancy were not statistically significant (p .81, p .38). There were
only 4 complications transsurgical or mediate for all amputations alterations consisted of
healing in two cases for Syme and major bleeding and dehiscence for transtibial amputations.
Patients undergoing Syme were clearly benefited the procedure because the average is of
.175 reoperations per patient, 5 average repair in time of monitoring and complications
about .53 for socket use. Unlike patients undergoing ablation transtibial wherein the ratio is
.83 reoperations, requiring repairs on average 12 and .68 track usage complications socket.
The p value in reoperations was .0004 considered extremely significant. The p value of the
prosthesis need of repair or adjustment is .0012 which is considered highly significant

Conclusion: We conclude that Syme amputation procedure is clearly superior in terms of
measurable parameters such as ablative surgery analyzed here against the transtibial.

Significance: The theory stated already years ago that ablation of Syme is more advantageous
because the risk to life is smaller, better stump can be established and the member may be
more useful for mobilization. This is evident in our results, and based on this is that Syme
ablation has been adopted as the method of choice for susceptible diseases use.

1 LOE - Level of Evidence —Please see page 14 for details.
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A Comparison of Syme and Trans-Tibial Gait in Children

Kelly A. Jeans, MS; Donald Cummings, CP/LP; Kunal Singhal, PT; Lori A. Karol, MD
Texas Scottish Rite Hospital for Children, Dallas, Texas

+ LOE-Therapeutic Level II1

Purpose: Preservation of limb length following amputation is theorized to maximize gait
efficiency. The purpose of this study was to determine if there are gait differences in children
with Syme or Boyd (Syme) or trans-tibial (T'T) amputations and if residual tibial length
(RTL) and prosthetic foot type influence outcome.

Methods: 64 children (mean 10.9yrs; range 5-19yrs) with unilateral below-knee prostheses
(41 Syme; 23 TT) underwent gait analysis, clinical exam and the PODCI. RTL was measured
and per cent difference determined. Component analysis included 13 different prosthetic
feet categorized into 3 activity levels: High, Medium and Low. 9% of patients were fit with
High energy returning feet, 60% with Medium level dynamic feet, and 31% with Low activity
(Sach) feet. Statistical analysis included student t-Tests, ANOVA and Pearson’s correlation.

Results: RTL were Syme 66% (+10%) and TT 36% (+12%). Kinematic differences between
Syme and T'T groups were less than 4° in prosthetic ankle motion (13.0°+5.1° and 16.7°+7.2°%
p=0.0216) and 8° in external hip rotation (9.9°+10° and 1.4°+7.5°% p=0.0007). No differences
were found in knee kinematics, cadence parameters or PODCI scores.

When comparing foot types, ankle power was significantly higher in High performing feet
(1.5 W/kg) than Medium(0.9W/kg) and Low feet(1.0W/kg)(p=0.013), while the PODCI
Happiness score was higher in Low than Medium feet (p=0.034).

Significant correlations were made between RTL and ankle plantar-flexion (R= -0.311;
p=0.031), external hip rotation (R= 0.374; p=0.003), single-support-time (R=0.275; p=0.028)
and PODCI Sport/Physical Function score (R=0.267; p=0.041).

Conclusions: Small differences in prosthetic ankle motion but not ankle power were found
between Syme and TT amputations. RTL weakly correlated with ankle plantar-flexion,
external hip rotation and the PODCI Sport/Physical Function domain. Ankle push-off-
power was highest in High level dynamic response feet.

Significance: Minimal gait differences exist between children with a Syme or TT
amputation. However, despite greater ankle push-off power in High performing dynamic
feet, this is not reflected in better PODCI Sport/Physical Function or Happiness scores.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Limb Lengthening in Children with a New, Controllable, Internal Device

John E. Herzenberg, MD; Stacy C. Specht, MPA; Shawn C. Standard, MD
Sinai Hospital of Baltimore, Baltimore, Maryland

1 LOE-Therapeutic Level IV

Purpose: The ISKD (Orthofix) has been available in the U.S. since 2001, but it is difficult
to control the rate of lengthening with this rod. A new internal lengthening rod, the Precice
system (Ellipse Technologies), became available in the U.S. in late 2011. The lengthening
is controlled with an external remote control (ERC). We report our preliminary clinical
results.

Methods: Ten limb segments (9 femora, 1 tibia) in 8 children with an average age of 13 years
(range, 7-16 years) underwent insertion of the internal rod between January and July 2012.
Average goal of lengthening was 4.3 cm (range, 3.0-6.5 cm). Etiology was proximal femoral
focal deficiency/fibular hemimelia (6), Ollier disease (1), and achondroplasia (1).

Results: All limbs successfully lengthened and healed. Target lengths programmed into
the ERC (average, 4.3 cm) closely matched radiographic measurements (average, 4.6 cm).
Pain was minimal and satisfactory range of motion was maintained. All complications
resolved (one revision of a prominent screw, one peroneal nerve entrapment treated with
decompression). Four of 8 children had prior lengthenings with external fixation. They
uniformly reported that the internal lengthening method was much less painful.

Conclusion: Although our data are preliminary, the Precice appears to offer a practical
alternative to traditional methods requiring external fixation in the pediatric population. A
larger sample size and more follow-up are needed.

Significance: The Precice internal lengthening rod offers an attractive alternative to
lengthening with external fixation. Current size availability (10.7-mm diameter rod with
bone reamed 12.0 to 12.5 mm) may be a rate limiting factor in applicability to small-boned
children.

1 LOE - Level of Evidence —Please see page 14 for details.
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Botulinum Toxin Type A Injection in Alleviating Post-Operative Pain and Improving
Quality of Life in Lower Extremity Limb Lengthening and Deformity Correction

Reggie C. Hamdy, MD; Kathleen Montpetit, MSc, BSc(OT); Michael D Aiona, MD;
Harold J.P. van Bosse, MD; William G. MacKenzie, MD; Unni G. Narayanan, MD, FRCSC;
Ellen M. Raney, MD

Shriners Hospital for Children, Montreal, Quebec, Canada
1 LOE-Therapeutic Level 1

Purpose: Post-operative pain and discomfort during limb lengthening can be significant,
affecting mobility, child and family well-being and often requiring prolonged medication
use. Surgeons have reported anecdotally the use of Botulinum Toxin type A (BtX-A) to
reduce pain and spasm during the distraction phase. Studies have investigated the anti-
nocioceptive actions of this agent yet scientific evidence for its use in this population is
limited. A randomized clinical trial (RCT) was conducted to determine if BtX-A reduces
post-operative pain, associated medication use, and improves quality of life in children
undergoing limb lengthening or deformity correction.

Methods: 125 subjects (mean age=12.5 years, range = 5-20 years) recruited from 6 sites
were randomized to receive either a single dose of Btx-A or a saline solution (placebo group)
intraoperatively. Primary outcomes were set as post-operative pain; measured by the Faces
Pain Scale-revised, required pain medication and quality of life using the PedsQL. Outcomes
were assessed at baseline, mid distraction, end distraction, mid consolidation, pre and 3
months post frame removal. Adverse events were reported for all patients and classified as
minor or major.

Results: Analyses for medication use are underway demonstrating trends in favor of the
BtX-A group. Maximum pain scores on day one post op were lower in the BtX-A group
compared to placebo (4.04 versus 5.30 respectively, p= 0.029). Trends towards less pain
in the BtX-A group at end distraction were also noted however did not reach statistical
significance. No differences in mean quality of life scores as reported by child and parent
were found at any timepoint. The BtX-A group experienced a lower incidence of total
adverse events compared to the placebo group (55% versus 73% respectively, p=0.04) and
fewer pinsite infections (27% versus 42% respectively, p=0.08). All adverse events were
expected complications of the lengthening process. No adverse event was considered serious
or related to the BtX-A injection.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Conclusions: Our findings indicated not only a trend for beneficial clinical effects of less
pain, pain medication, and pinsite infections in the BtX-A group but also a lower incidence
of total adverse events which was statistically significant. No differences were found in
quality of life scores between groups.

Significance: Despite the challenges and costs associated with multi center RCTs, this
methodology provides the scientific evidence conducive to defining standards of practice.
These results support the use of BtX-A as an adjunctive treatment to the lengthening process.

1 LOE - Level of Evidence —Please see page 14 for details.
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EOS Low-dose Biplanar Radiography: The New Gold Standard in Radiographic
Assessment of Lower Limb Lengths

Benjamin G. Escott, MBBS; Beeshma Ravi, MD; Adam C. Weathermon, MASc, MD;
Jay Acharya, BSc; Christopher L. Gordon, PhD; Paul S. Babyn, MD;
Simon P. Kelley, MBChB, FRCS; Unni G. Narayanan, MD, FRCSC

The Hospital for Sick Children, Toronto, Ontario, Canada
+ LOE-Diagnostic Level I

Purpose: Children with lower limb-length discrepancy (LLD) require repeated radiographic
assessment for monitoring and to guide management. The need for accurate assessment of
length and alignment is balanced by the need to minimize radiation exposure. We compare
the accuracy, reliability and radiation dose of EOS, a novel low-dose upright biplanar
radiography imaging system at two different settings, with that of conventional radiography
(CR) using teleoroentgenogram and CT scanograms, for the assessment of limb length.

Methods: A phantom limb in a standardized position was imaged ten times with each of
four different imaging modalities (CR, CT scanograms, EOS-Slow, EOS-Fast). A radiation
dosimeter was placed on the phantom limb, on a portion closest to the radiation source
for each modality, to measure skin entrance radiation dose. Standardized measurements of
bone lengths were made off each image by consultant orthopaedic surgeons and residents,
and assessed for their accuracy and reliability.

Results: The mean (percentage) absolute difference from the true length of the femur was
significantly lower (most accurate) on EOS-Slow [2.6 mm; -0.5%] and EOS-Fast [3.6 mm;
-0.8%], compared with CT scanograms [6.3 mm; -1.3%, p<0.0001], and CR [42.2mm; +8.8%,
p<0.0001]. There was no significant difference between the accuracy of the EOS-Slow and
EOS-Fast [p=0.36] protocols. The mean radiation dose was significantly lower for EOS-Fast
[0.68mrad; 95%CI: 0.60-0.75], compared with EOS-Slow [13.52mrad; 95%CI: 13.45-13.60,
p<0.0001], CT scanograms [3.74mrad; 95%CI: 3.67-3.82; p<0.0001] and CR [29.01mrad;
95%CI: 28.94-29.09; p<0.0001]. Intra-class correlation coefficients showed excellent (>0.90)
agreement for CR, EOS-Slow and EOS-Fast.

Conclusions: Upright EOS using a faster speed and lower current is more accurate than
CT scanograms and CR for the assessment of length, and also utilizes a significantly lower
radiation exposure.

Significance: This technology images subjects standing upright making it ideal to assess
limb alignment in the weight bearing position, and has the potential to become the new
standard for repeated assessment of lower limb lengths and alignment.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Do Children with Blount Disease have Lower Body Mass Index following
Lower Limb Realignment?

Sanjeev Sabharwal, MD, MPH; Caixia Zhao, MD; Sara M. Sakamoto, MD;
Emily McClemens, PA-C

UMDNJ-New Jersey Medical School, Newark, New Jersey
1 LOE-Prognostic Level IV

Introduction: Children with Blount disease are typically obese. However, it is unknown
whether the severity of genu varum impedes their ability to lose weight. The goal of our study
was to assess if children with Blount disease had lower BMI following surgical correction of
their lower limb deformity.

Methods: A surgical data base was used to identify children with Blount disease.
Demographic information including age of disease onset, ethnicity, health insurance status
and laterality was noted. Preoperative and most recent BMI values were documented. Using
full-length standing radiographs, the mechanical axis deviation (MAD) and leg length
discrepancy (LLD) were measured pre-operatively and at latest follow-up. The relationship
of the change in BMI with various demographic and radiologic parameters was evaluated.

Results: Fifty-one children (32 males, 19 females) with Blount disease (23 early-onset,
28 late-onset) affecting 70 lower extremities (32 unilateral and 19 bilateral) underwent a
variety of surgical procedures. All 47 children who had gradual correction with external
fixation also underwent nutritional counseling while receiving inpatient rehabilitation. At
an average follow-up of 48 months, MAD improved from 80.5 mm medial to 16.1 mm
medial (p<0.0001) and LLD improved from 19.6 mm to 10.9 mm (p=0.0002). During
the same time period, the BMI increased from 35 (95% CI, 32-37) to 38 (95% CI, 35-41)
(p=0.0006). Compared to their pre-operative BMI, 76% of the children had an increase in
their BMI at the latest follow-up. There was no association of the change in the patient's BMI
with their age of disease onset, gender, ethnicity, health insurance status, final MAD or LLD.
There was a tendency for the patient’s BMI to increase with longer follow-up (p=0.002).
Using multivariate analysis, only the length of follow-up was associated with an increase in
BMI (p=0.026).

Conclusion: Despite improvement in limb alignment and leg length discrepancy following
surgery, the BMI of the majority of children with Blount disease increased over time.

Significance: Besides surgical realignment of the lower extremity, other strategies may be
necessary to address obesity amongst children with Blount disease.

1 LOE - Level of Evidence —Please see page 14 for details.
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The Relationship between Angular Knee Deformity and Degenerative Disease
of the Hip and Knee

Raymond W. Liu, MD; Jonathan ]. Streit, MD; Colin E. Lasko; Ademola A. Ajuwon, BS;
Daniel R. Cooperman, MD

Case Western Reserve University, Cleveland, Ohio
LOE-Other Analysis Level V

Purpose: Angular deformity of the knee is commonly quantified using the mechanical lateral
distal femoral angle (mLDFA) and the medial proximal tibial angle (MPTA), both of which
have normative ranges of 850-900. With recent advances in guided growth surgery, angular
knee deformity can be corrected more precisely. However, the amount of deformity that
justifies surgical treatment remains unclear.

Methods: We studied 471 well-preserved cadaveric skeletons ranging from 40 to 79 years
of age at death. Specimens with obvious traumatic, infectious, rheumatologic or endocrine
abnormalities were excluded. Photographs of the femur and tibia in the standard anatomic
position were measured for mLDFA and MPTA. The angular values were converted to grades,
with 0 representing a value between 850 and 900, and an increase in one representing each 2.50
increment out of this range. Degenerative disease of the acetabulum, proximal femur, distal
femur and proximal tibia were then each graded from 0 to 3. Multiple regression analysis was
performed to determine the relationship between age, mLDFA grade, MPTA grade, combined
mLDFA and MPTA grade, and degenerative disease of the ipsilateral hip and knee.

Results: Mean age was 56+10 years, mean mLDFA was 87.80+2.20, and mean MPTA was
86.90+2.50. Multiple regression analysis demonstrated strong correlations between age and
degenerative disease of the hip and knee (standardized Beta coefficients 0.498 and 0.449,
P<0.0005 for both). mLDFA, MPTA and their combination were not correlated with hip
disease (standardized Beta range 0.010-0.051, P=0.078-0.836), and only the combined value
was correlated with knee disease (standardized Beta 0.085, P=0.005). When the varus and
valgus subgroups of the combined value were analyzed, varus knees were significantly related
to knee disease (standardized Beta 0.112, P<0.0005), while valgus knees were not (standardized
Beta 0.028, P=0.427). In the varus subgroup, we found unstandardized Beta values of 0.067 for
age, and 0.248 for the combined grade, indicating that each 2.50 increment in knee deformity
equates to approximately 4 years of age in terms of risk of degenerative knee disease.

Conclusion: Combined mild varus deformity of the knee (mLDFA>900 and/or MPTA<850)
was significantly related to degenerative disease of the knee, but not the hip in our study.
In contrast, mild valgus deformity was not related to degenerative disease of the hip or the
knee. The strong correlation between degenerative disease and age validates the ability of our
classification to detect graded changes in degenerative disease.

Significance: This study suggests that mild varus deformity of the knee can predispose a
patient to degenerative joint disease of the knee, while mild valgus deformity does not. Based
on this data, guided growth correction of mild varus deformities should be more strongly
considered, while guided growth correction of mild valgus deformity should be more reserved.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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No Superiority of Tension and Plating Compared to Stapling: A Randomized Clinical
Trial on Treatment of Idiopathic Genu Valgum

Bjarne Moeller-Madsen, MD, PhD; Martin Gottliebsen; Ole Rahbe;
Ivan Hvid; Michael Davidsen; M.B. Hellfritzsch

Dept of Childrens Orthopaedics, Aarhus University Hospital, Denmark
+ LOE-Diagnostic Level I

Purpose: In children, with excessive angulating deformities of the lower limbs, guided
growth can be used to achieve better alignment before skeletal maturity. Traditionally
hemiepiphysiodesis has been performed with stapling technique. The tension band plating
technique was introduced in 2007 and has theoretical advantages compared to stapling. The
benefit of the tension band plating technique has not yet been proven in randomized clinical
studies. A randomized clinical trial was designed to compare the clinical and radiological
effects of stapling with those of tension band plating in a group of children with idiopathic
genu valgum.

Methods: Children with bilateral idiopathic genu valgum were randomized to stapling or
tension band plating hemiepiphysiodesis (n=26). Time needed to correct deformity was
recorded. The lower limb mechanical axis was analysed on long standing x-rays. Pain score
using visual analogue scale (VAS) was performed for 72 hours postoperatively as well as
registration of analgesics taken.

Results: 20 children were eligible for analysis (10 in each group). Mean treatment time
between staples (349 days) and tension band plating (340 days) did not differ. Furthermore,
no differences were found between groups in relation to age, intermalleolar distance and
measured radiographic values on long standing x-rays. VAS score and consumption of
analgesics postoperatively did not differ between groups. No hardware failure or wound
related infections were observed.

Conclusions: There seem to be similar effect of tension band plating and staples in relation
to correction of genu valgum. We cannot rule out that we have made a type II error and that
our study is underpowered. However, we do not believe that smaller differences found in
larger studies will be of clinical significance.

Significance: This study may affect current clinical practice.

1 LOE - Level of Evidence —Please see page 14 for details.
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Long Term Effects Of Glucocorticoid Treatment In Duchenne Muscular Dystrophy
on Scoliosis

Benjamin A. Alman, MD; David Lebel, MD; W. Douglas Biggar, MD
The Hospital for Sick Children, Toronto, Ontario, Canada
+ LOE-Therapeutic Level I1

Purpose: Duchenne muscular dystrophy, a progressive muscle disorder that occurs only
in males, causes a gradual decline in ambulatory ability, pulmonary and cardiac function.
The progressive decline in strength is associated with the development of scoliosis.
Previous short and medium term studies showed that the use of high dose glucocorticoids
slows the progression of scoliosis among patients. Here we examined the long-term

results to determine if prolonged treatment would significantly decrease the prevalence of
scoliosis.

Methods: 54 ambulatory boys diagnosed with Duchenne muscular dystrophy were
enrolled in a non-randomized prospective study of the glucocorticoid deflazacort. 30 of
the boys’ families elected to use steroid treatment while 24 did not. The boys were matched
for important baseline characteristics including age and pulmonary function. They were
followed for 15 years and none were lost to follow-up. Every four to six months, they
were examined for the development of scoliosis using radiography. Since surgery was
recommended for spinal curves measuring more than 20 degrees, a curve of this magnitude
was used as the definition for a patient developing scoliosis.

Results: Four boys in the non-treatment group (17%) and one in the steroid treatment
group (3%) died. At the most recent follow-up, six boys in the steroid treatment group (20%)
and all of the boys in the non-treatment group (24) who survived developed a scoliosis
of at least 20 degrees and underwent spinal surgery. After fifteen years of follow up, the
survivorship analysis (avoiding surgery) among deflazacort treated patients was 78% (95%
confidence interval (CI) was 57-89), where is in the non-treatment group the survival was
8.3% (95% CI of 0.8-28). Statistical significance was calculated with Log Rank and Chi-
square tests (p=5.8%e-7). The chance of developing a curve plateaued after skeletal maturity,
and none of the patients in the treatment group developed scoliosis after reaching skeletal
maturity.

Conclusion: The long-term use of the glucocorticoids past skeletal maturity result in a
substantial decreased need for spinal surgery. 78% of boys in the steroid treatment group
have not developed curves into their mid to late twenties, while all of the surviving boys in
the non-treatment group did.

Significance: The use of long-term steroids results in a significant long term improvement
in the outcome for boys with Duchenne muscular dystrophy. All boys with Duchenne
muscular dystrophy should be offered this treatment approach soon after the diagnosis
is made.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Predicting the Presence of Adjacent Musculoskeletal Infections in Septic Arthritis

Shiva Daram, BS; Scott B. Rosenfeld, MD

Texas Children’s Hospital, Houston, Texas
1 LOE-Prognostic Level III

Purpose: The gold standard for treatment of septic arthritis is urgent surgical debridement.
Preoperative MRI may identify osteomyelitis, subperiosteal abscess, and intramuscular
abscess which frequently occur with septic arthritis. If these adjacent infections are not
initially recognized, initial treatment may be inadequate. The purpose of this study is to
develop a prediction algorithm to distinguish septic arthritis with adjacent infections from
isolated septic arthritis in order to determine which patients should undergo preoperative
MRI.

Methods: An IRB approved retrospective review of 87 children treated for septic arthritis
was performed. All patients underwent MRI. 51 patients had adjacent infections, and 36
patients had isolated septic arthritis. Septic arthritis was confirmed by joint fluid aspiration
showing positive cultures, WBC>50,000, or organisms on gram stain. Sixteen variables
(age, gender, temperature, WBC, CRP, ESR, ANC, hematocrit, platelet count, heart rate,
systolic blood pressure, diastolic blood pressure, symptom duration, weight bearing status,
prior antibiotic therapy, and prior hospitalization) were reviewed. Infants less than one
year old and patients with incomplete data were excluded. Variables were compared using
univariate and multivariate regression analysis. Optimal cutoff values were determined for
each variable and a prediction algorithm was created.

Results: Five significant (p<0.5) independent multivariate predictors were identified with
optimal cutoff values: age>4 years (odds ratio 7.3), CRP>8.9 (odds ratio 6.6), duration of
symptoms>3 days (odds ratio 5.4), platelet count <310 (odds ratio 3.8), and ANC>7.2 (odds
ratio 3.3).

0 25% (1) 4 100% 0% 58%
1 14% (1) 7 98% 8% 61%
2 17% (3) 18 96% 25% 67%
3 55% (12) 22 90% 67% 80%
4 89% (17) 19 67% 94% 78%
5 100% (17) 17 33% 100% 60%

Table 1. Probability of Adjacent Infection Based on Number of Predictors

1 LOE - Level of Evidence —Please see page 14 for details.
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Conclusion: Age, CRP, duration of symptoms, platelet count, and ANC were predictive of
adjacent infections. As a patient with septic arthritis has more positive factors, the likelihood
of an adjacent infection increases. Using 3 predictors as the threshold correctly classifies the
most patients and provides the best combination of sensitivity and specificity.

Significance: Patients with 3 or more positive predictors should undergo preoperative MRI
in their workup of septic arthritis to evaluate for adjacent infections.
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The Effect of Compliance Monitoring on Brace Use and Success in Patients with AIS
Lori A. Karol, MD; Donald Virostek, CPO; Kevin Felton, CPO; Lesley Wheeler, BS
Texas Scottish Rite Hospital, Dallas Texas

1 LOE-Therapeutic Level I

Purpose: Previous studies have shown poor compliance with bracing in patients with
AIS. The purpose of this study was to determine if physician counseling using compliance
monitors improves brace use and decreases curve progression in AIS.

Methods: 226 patients have been prospectively enrolled in this study. All patients were
Risser 0, 1, or 2, were < 1 year postmenarchal, and had curves between 25 and 45° at
the time of brace prescription. Patients were placed into 2 groups: Group 1 were aware
of the compliance monitor in their brace and were counseled at each visit regarding the
downloaded brace usage. Group 2 were not told the purpose of the monitor in their brace,
and physican, orthotist, and patient were blinded to downloaded compliance data. This
report analyzes the comparative data on the first 100 patients enrolled.

Results: 40 patients in the counseled and 32 patients in the noncounseled group completed
bracing or underwent surgery. Patients in the counseled group wore their orthoses an
average of 15.2 hrs/day throughout their management, while patients in the noncounseled
group wore their braces an average of 11.97 hours/day. Patients in the counseling group wore
their braces more hours per day at the 30 day, 6 month, 1 year, and overall time intervals
than the noncounseled group did. In the counseled group that had finished bracing, 70.2%
did not progress > 5°, while 21.3% underwent surgery. In the noncounseled group, 52.8%
did not progress > 5°, while 27.8% have progressed to 50° or surgery. Eighteen patients who
underwent surgery wore their braces only 10.28 hours/day (for the patients with available
data, as 2 surgical patients “lost” their braces or did not return them at followup).

Conclusions: Providing patients compliance feedback and counseling improves brace wear
in patients with AIS. Patients who wore their braces more hours/day experienced less curve
progression. Patients in both groups who progressed to 50° or surgery wore their braces
fewer hours over the course of bracing than their successful counterparts.

Significance: Compliance monitoring and counseling should become part of the clinical
orthotic management of patients with AIS.

1 LOE - Level of Evidence —Please see page 14 for details.
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¢ Percutaneous Doxycycline Therapy of Juxtaphyseal Aneurysmal Bone Cysts

William E. Shiels, I, DO; Allan C. Beebe, MD; Joel L. Mayerson, MD; Leisel Willis, BS
Nationwide Children’s Hospital, Columbus, Ohio

1 LOE-Therapeutic Level IV

Purpose: To evaluate clinical efficacy and outcomes of percutaneous imaging-directed
therapy of juxtaphyseal aneurysmal bone cyst (ABC) in children with doxycycline as a
multimodal (antitumoral, MMP inhibition, and osteoblastic stimulation) antineoplastic
therapy.

Methods: From an ABC database of 67 patients, a retrospective outcomes analysis
was performed of sixteen children with juxtaphyseal ABC (biopsy proven) ages 2-15Y
(Mean=7.1Y) who treated percutaneously for ABC. Doxycycline microfoam was
percutaneously injected into cystic and solid tumoral elements with US, CT, or fluoroscopic
directed guidance (Mean dose=300 mg/session). Bone graft substitute was injected into
cystic spaces to facilitate osteoblastic ingrowth. The primary endpoint was bony healing of
lytic foci, with stability during surveillance. Analysis included evaluation of the morphology
of the growth plate, symmetrical physeal growth, presence/absence of physeal bars,
juxtaphyseal deformity, and movement of the healing ABC scar away from the physis.

Results: ABCs of the humerus (9), tibia (3), fibula (2), ulna (1), and femur (1) were treated
in 102 percutaneous sessions (Mean = 6.4 sessions per patient). All patients have completed
or are completing the percutaneous ABC protocol; follow-up 12-62 months (Mean = 39
months). Boney healing response was present in 16/16 patients; remodeling to normal
or near-normal morphology was documented in 16/16 patients, with visible boney scar
in16/16 (100%) migrating distal from the physis. Physeal growth was symmetrical in 16/16
patients, without physeal bars or deformity. One case of focal skin necrosis was noted; no
other complications.

Conclusion: Directed antitumoral therapy with Doxycycline microfoam is feasible, safe,
and effective for percutaneous treatment of juxtaphyseal ABC in the long bones of children.

Significance: When compared to literature references of 71% recurrence following
open surgical treatment of juxtaphyseal ABC, percutaneous doxycycline therapy offers a
promising new line of therapy for juxtaphyseal long bone ABC, as well as other sites of ABC.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Can Perfusion MRI Performed in the Early Stages of Legg-Calvé-Perthes Disease
Predict Lateral Pillar Involvement?

Kathryn D. Wiesman; Vedant Kulkarni; Amanda Lu; Jerry Du; J. Anthony Herring, MD;
Harry K.W. Kim, MD; Perthes Study Group

Texas Scottish Rite Hospital for Children, Dallas, Texas

1 LOE-Prognostic Level IT

Lateral pillar classification cannot be applied at the early stages (Waldenstrom stage I or
ITa) of LCPD. One must delay classifying until the maximum fragmentation stage, which
is suboptimal since significant deformity of the femoral head can occur by this time.
Gadolinium MRI (Gd-MRI) evaluating the perfusion of the femoral epiphysis may provide
earlier prognostic information about the hip before significant deformity occurs.

Purpose: To determine if Gd-MRI measurements of the epiphyseal perfusion obtained
at the early stages of LCPD can predict the lateral pillar involvement at the maximum
fragmentation stage.

Methods: 26 patients were prospectively enrolled. All patients had Gd-MRI at stage I or IIa
and were radiographically followed. Gd-MRIs with subtraction technique that enhances the
visualization of gadolinium were analyzed by 2 independent observers using a MRI analysis
software, HipVasc. Total and lateral third epiphyseal perfusion were measured. Inter/intra-
observer agreements were also assessed. Lateral pillar classification of the radiographs
obtained at the max. fragmentation stage was performed by a consensus of 3 observers.
Intraclass correlation coefficient and logistic regression were used for statistical analysis.

Results: Of 26 patients/29 affected hips, 18 hips were in stage I and 11 hips were in stage
ITa at the time of Gd-MRI. Mean age at diagnosis was 7.6 * 1.6 years (range 5.1-11.3). The
mean interval between the time of Gd-MRI and the time of max. fragmentation was 5.9 +
2.2 months. Logistic regression showed that % perfusion of the whole and the lateral third
of the epiphysis were significant predictors of lateral pillar involvement (p=0.002). In the
hips that developed lateral pillar A, B, or C, the mean % perfusion of the lateral third of
epiphysis was 85%, 57%, and 38%, respectively. Inter/intra-observer agreements of MRI
measurements ranged from 0.92 to 0.95. At the perfusion level of 75% in the lateral third,
the odds ratio of developing lateral pillar A vs. B or C was 26. At the perfusion level of 45%
in the lateral third, the odds ratio of developing lateral pillar C vs A or B was 16. Similar
results were obtained using total epiphyseal perfusion.

Conclusion: The total and the lateral third epiphyseal perfusion measurements obtained at
the early stages of LCPD using Gd-MRI were predictive of lateral pillar involvement at the
maximum fragmentation stage.

Significance: Perfusion MRI obtained at the initial stage may yield prognostic information
regarding lateral pillar involvement.
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The Modified Dunn Procedure for Unstable SCFEs: A Multi-center Perspective

Wudbhav N. Sankar, MD; Kelly L. Vanderhave, MD; Travis H. Matheney, MD;
Jose A. Herrera-Soto; Judson W. Karlen

Childrens Hospital of Philadelphia, Philadelphia, Pennsylvania
+ LOE-Therapeutic Level IV

Purpose: Although the modified Dunn procedure (open subcapital realignment through a
surgical dislocation approach) has rapidly gained popularity as a treatment for the unstable
slipped capital femoral epiphysis (SCFE), limited data exists regarding its safety and efficacy.
The purpose of this study was to present results and complications following this procedure
in a large multi-center series.

Methods: We reviewed a consecutive series of patients who underwent the modified Dunn
procedure by 5 surgeons from different tertiary-care institutions. All slips were defined as
unstable according to the criteria of Loder. Patients with follow-up < 1 year and those with
underlying endocrinopathies or syndromes were excluded from the series. Every operation
was performed by a pediatric orthopaedic surgeon who had specific training in the modified
Dunn technique. Operative reports, outpatient records, and follow-up radiographs were
used to determine demographic information, type of fixation, final slip angle, presence
of AVN, and any additional complications. Standardized surveys were administered to
determine pain level (0-10 scale), satisfaction (0-100 scale), function (modified Harris hip
score, 0-91), and activity level (UCLA activity scale, 0-10) at most recent follow-up.

Results: Twenty-seven patients (27 hips) met inclusion criteria with a mean follow-up of
22.3 months (range 12-48). Four patients (15%) had broken implants at 3-18 weeks after
surgery and required revision fixation. Seven patients (26%) developed AVN at an average
of 21.4 weeks (range 10-39); each surgeon had at least one case of osteonecrosis. At final
follow-up, mean slip angle was 6° [95% CI 2°, 11°]. Patients who healed without AVN had
significantly better clinical results compared to those who developed AVN as demonstrated
by a lower mean pain score (0.3 vs. 3.1, p=0.002), higher level of satisfaction (97.1 vs. 65.8,
p=0.001), higher modified Harris hip score (88.0 vs. 60.0, p=0.001), and higher UCLA
activity level (9.3 vs. 5.9, p=0.031)

Conclusion: We report the largest series of unstable slips treated with the modified Dunn
technique. The incidence of failed fixation was 15% and AVN was 26%, which is comparable
to previous studies on unstable slips, but larger than previous reports using the modified
Dunn technique. Clinical and radiographic results were excellent if AVN did not develop.

Significance: This multi-center report demonstrates that the modified Dunn procedure is
an effective technique for restoring anatomy and preserving function after unstable SCFE,
but that implant complications and avascular necrosis can and do occur.
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3D Visualization of the Vertebral Growth Plate: The Effects of Growth Modulation

Peter O. Newton, MD; Joshua Doan, MEng, OBRC; Diana Andreeva Glaser, PhD, OBRC;
Christine L. Farnsworth, MS

Rady Children’s Hospital, UCSD, San Diego, California
1 LOE-Other Analysis Level IT

Purpose: Spinal growth modulation is an attractive alternative to arthrodesis for scoliosis
correction, as it may achieve correction without sacrificing motion and future growth.
Growth modulation requires open/functioning physes to achieve correction. Standard
physeal evaluation uses histology, reducing complex three-dimensional (3D) geometries
to a single planar sample. This study evaluated the effect of anterolateral tethering on 3D
vertebral physeal morphology in a rapidly growing bovine model.

Methods: Five-week old calves received right-sided anterolateral flexible spinal tethers
(Tether Group) or sham surgeries (Sham Group); n=6 each. Following six months of growth,
individual motion segments (n=9 segments, each group) were imaged by microtomograph
(36um). Physeal-space thickness maps were generated from surface reconstructions (Figure).
Normalized thickness differences were compared between right (instrumented) and left
(contralateral) sides and between tether and sham groups. Significance was assessed using
ANOVA (significance set to p<0.05). Physeal closure percentage was estimated: regions of
bony bridging were marked as “closed”

Results: Tethering caused significant physeal thickness reduction on the right side
compared to the left (7.6£2.0%, p=0.0002). Physeal wedging was greater in the tethered
group than in the sham group (p=0.003) which demonstrated no thickness differences
between sides (0.8+3.7%, p=0.60). Small regions of physeal closure were observed in the
tether group (median of 1.4%, maximum of 6.8% closed) and the sham group (median of
0.1%, maximum of 2.7% closed).
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Conclusion: Tethering resulted in thinner physes on the tethered side without notable
growth plate closure. Since no such reduction was observed in the sham group, it would
appear that tethering increased compressive forces on the instrumented side of the physis
as desired. Producing consistently oriented and positioned histological samples is a difficult
task, and misaligned slices can cause undulated physes to appear falsely thicker, thinner, or
asymmetrical. Evaluating the entire physeal surface using 3D methods as was done in this
study eliminates the problems associated with histological sampling and produces more
robust results.

Significance: In the future, growth modulation may play an important role in the treatment
of spinal deformities in children with years of remaining growth. The 3D physeal analysis
performed in this study provided new insight into the efficacy of tethering and may find
further application in the fields of physeal fractures and epiphyseal disease (examples:
dysplasia, SCFE).
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Acute BMP-2 Response following Induction of Ischemic Osteonecrosis in Immature
Femoral Head

Nobuhiro Kamiya, MD, PhD; Sasha Shafer; Ila Oxendine; Harry K.W. Kim, MD
Texas Scottish Rite Hospital for Children, Dallas, Texas

1 LOE-Other Analysis Level I

Purpose: Juvenile ischemic osteonecrosis of the femoral head (IOFH) is one of the most
serious hip conditions that causes the femoral head deformity. In our immature pig IOFH
model, we found acute BMP2 increase in the femoral head cartilage 24 hours after ischemia
induction surgery. While BMP2 is well characterized as a potent bone inducer, little is
known about the pathophysiological role of BMP2 in ischemic osteonecrosis. The purpose
of this study was to investigate the mechanisms responsible for the acute increase in BMP2
following ischemic osteonecrosis.

Methods: We analyzed BMP2 expression in piglet femoral head cartilage after ischemia
surgery using microarray and quantitative RT-PCR. We also established a novel mouse
model of ischemic osteonecrosis by microsurgery and analyzed BMP2 expression and
BMP signaling using reporter mice. In vitro experiments using chondrocytes and cartilage
explants under hypoxia (1% O2) and normoxia (21% O2) were performed to confirm the
in-vivo data. Since low oxygen activates hypoxia inducible factor 1 (HIF1), we investigated
HIF1 activation as a mechanism for the BMP-2 increase using HIFlactivator, desferroxamine
(DFO) and HIF1 silencing (siHIF1). Since hypoxia is also known to induce the production
of free oxygen radicals, which are converted to hydrogen peroxide (H202) by superoxide
dismutase 2 (SOD2), we investigated the effect of H202/SOD2 production as an alternative
mechanism for the acute BMP2 increase following ischemic osteonecrosis.

Results: BMP2 expression and BMP signaling were enhanced in the cartilage surrounding
the necrotic bone in our ischemic osteonecrosis pig and mouse models. BMP2 was increased
in chondrocytes and cartilage explants under hypoxia compared with normoxia. HIF1
activator DFO significantly increased BMP2 while HIF1 silencing only partially reduced
BMP2, suggesting that other mechanisms for the BMP2 increase may also be present.
Under hypoxia, chondrocytes produced significantly greater level of H202. Adding
H202 to chondrocyte culture also significantly increased BMP2. SOD2, which produces
H202, was dramatically increased in the ischemic pig cartilage after ischemic surgery
and in chondrocytes/cartilage explants under hypoxia. Addition of SOD2 protein to the
chondrocyte culture also significantly increased BMP2.

Conclusion: The acute BMP2 increase in chondrocytes after ischemic osteonecrosis appears
to be through the H202 production and the HIF1 activation with the former playing a more
dominant role.

Significance: This study will advance the understanding of mechanisms of BMP2 increase
following ischemic osteonecrosis and lead to a better biological treatments for IOFH.
1 LOE - Level of Evidence —Please see page 14 for details.
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Improving Bone Healing in Neurofibromatosis: A Study in Mice
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Purpose: Patients with Neurofibromatosis (NF1) exhibit deficient bone healing, which can
lead to “congenital” pseudarthrosis of the tibia (CPT). The cause of poor bone healing in
NF1 is unclear, and pharmacologic approaches to improve bone repair are lacking. Beta-
catenin is a protein that regulates osteoblasts during bone healing. When beta-catenin
protein level is high, it prevents osteoblast differentiation, and undifferentiated fibroblast-
like cells persist at the fracture site, resulting in a pseudarthrosis. In this study, we used mice
with lacking the NfI gene to study the role of beta-catenin in tibial bone healing.

Methods: Genetically engineered mice in which the NfI gene can be deleted when cells are
exposed to Cre-Recombinase were studied. An adenovirus expressing Cre-Recombinase
was injected to the fracture site to knock out the gene. Mice in which the beta-catenin gene
can be knocked out by exposure to Cre-Recombinase were used to decrease beta-catenin
during fracture repair. As an additional method to inhibit beta-catenin, Nefopam, a drug
that inhibits beta-catenin was administered orally in select mice An open tibial fracture,
fixed with an intramedullar pin, was used to study fracture healing..] Eight mice were
studied in each group at each time point, and fracture repair assessed at three and six weeks
using micro-CT and histology. Human CPT tissue and adjacent normal bone were obtained
from patients undergoing surgery, and beta-catenin levels tested using Western analysis

Results: Beta-catenin protein level in human CPT and during fracture repair in mice
lacking the NfI gene measured five times higher than normal (P<0.01). Mice lacking NfI
gene showed deficient fracture repair, with no osteoblasts at the fracture site 3 weeks after
fracture. In contrast, mice lacking NfI gene, but that also express a low level of beta-catenin
healed their tibia fracture quicker and with more bone as measured using both radiographic
and histologic parameters. Mice lacking the NfI gene that were treated with Nefopam also
healed their fracture faster and with more bone formation, showing a similar healing process
as observed in normal (wild-type) mice.

Conclusion: Beta-catenin protein is elevated during fracture repair in mice lacking NfI and
in human CPT. Inhibition of beta-catenin genetically or pharmacologically can improve the
quality of the bone repair process.

Significance: Inhibition of beta-catenin, perhaps using the drug Nefopam, might be an
effective and safe way to improve bone healing in patients with NF1, and could be useful
adjunct in the treatment of conditions such as CPT.
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Guiding Femoral Rotational Growth in an Animal Model
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Purpose: Guided growth is most commonly utilized around the knee for the correction of
coronal plane deformities by using plates positioned perpendicular to the physis. Sagittal
plane deformity correction has been described as well.

The purpose of our study was to examine the ability to affect axial-rotational growth. Our
hypothesis was that placement of plates in an oblique orientation relative to the physis can
induce a rotational growth deformity.

Methods: Our hypothesis was tested on a mathematical model and subsequently on the
distal femur in a rabbit model. 13 rabbits at 6 weeks of age underwent a rotational guided
growth procedure of the right distal femur with a sham procedure performed on the left
side. Two plates were positioned in oblique orientation relative to the physis medially and
laterally perpendicular to each other. The rabbits were sacrified 6 weeks after the surgery.
Femoral rotational profile was assessed by CT scans of the dissected femurs and the growth
plates were examined histologically.

Results: A significant effect on the rotational profile of the femurs was found in the operated
group. The rotational profile comparing right and left femurs when the plates were positioned
in order to guide external rotation was significantly higher in the study group (29.0 vs.
11.3 degrees respectively; p=0.008). There was a linear correlation between the right-left
difference in rotational profile and the difference in inter-plate angle (p value=0.001). The
percent of explained variance was (R2) 0.72. Every one degree of inter-plate angle difference
equals 0.367 degrees of rotational profile difference (p=0.001). Histologically, a swirling
effect of the physeal cell columns was seen on the operated femurs.

Conclusions: Guided growth by plates can be used in order to alter axial-rotational growth
in a predictable fashion.

Clinical relevance: Guided growth by plates may be used for correction of rotational and
multiplanar deformities.

1 LOE - Level of Evidence —Please see page 14 for details.
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Purpose: Tibial hemimelia is a difficult congential problem that often results in lifelong
disability. The embryonic origin of the defect is unknown, and very few human mutations
have been described, especially for sporadic cases. We wished to uncover the developmental
basis of this condition using a mouse model and determine whether human tibial hemimelia
shares the same genetic etiology.

Methods: We focused on genes that are expressed in the region of the early embryonic
limb bud from which the tibia is derived. We knocked out Iroquois (Irx) 3 and Irx5, two
homeobox genes, in the mouse to test their function, and analyzed the resulting skeletal
phenotypes. Conditional inactivation of genes at different time points during development
was undertaken to determine the sequence of development of the different limg segments.
Evaluation of genomic deletions and duplications was undertaken from human tibial
hemimelia samples using the Cytoscan array.

Results: In mice with inactivated Irx3 and Irx5, the tibia is largely absent as is digit one and
sometimes digit two. The missing skeletal elements are derived from a distinct progenitor
population in the anterior region of the limb bud at a very early stage of embryogenesis.
Irx3/5 proteins normally drive expression of an important gene called GIi3 in the limb. In 3
human cases of tibial hemimelia, an Irx binding site for this interaction is deleted.

Conclusion: The tibia and digit one are derived from a population of progenitor cells that
express Irx3/5. A key function of these proteins is to regulate Gli3. Our findings suggest
when this regulation is disrupted in mice or humans, cells destined to become the tibia and
digit one do not organise properly.

Significance: We identified one of the first mutations described for sporadic human tibial
hemimelia. This information will facilitate genotype/phenotype analysis to dissect the
heterogeneity of the condition. Analyzing mouse models in concert with human mutational
screening is a powerful method to dissect the etiology of congenital anomalies.
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Thermal Epiphysiodesis Made with Radio Frequency Ablation,
RFA in a Porcine Model
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Aarhus University Hospital, Denmark
1 LOE-Other Analysis Level I

Introduction: Anisomelia is often treated with epiphysiodesis. Epiphysiodesis has become
the most commonly used procedure for leg length equalization. Current techniques involve
opening cortical windows, usage of staples or tension devices, and destruction with curettes
or drills. Complications such as breaching of the cortex, damage to the metaphysis, and
vascular or nerve injury have potentially serious consequences. Therefore, RFA may be a
method which neutralizes these complications. RFA involves the application of energy in the
radio wave frequency resulting in local thermal coagulative necrosis. It has been shown to
be a reliable technique for creating thermally induced coagulation necrosis. The experience
with this technique has been reported as a clinical success and complications are rare.

Objective: Development of a new technique for epiphysiodesis using RFA in an experimental
porcine model.

Methods: Six 35 kg pigs and two 25 kg non-mature pigs were used. A control leg was
randomly selected and the contralateral physis was treated at two ablation sites (lateral and
medial) identified using a C-arm. Under general anesthesia, a probe was inserted and the
ablation performed. T1, T2 and water content MR images were obtained right after the
procedure; 12 weeks later for 6 animals, and 6 months later for the last 2 ones. The length of
both tibiae was measured immediately after the ablation and at the end of the study.

Results: Both legs were equal at the beginning of the study and, overall, there was a leg
length difference (P=0.006) in average of 4.8mm (SD=2.25, Median=3.88) at the end. For
the 12 week follow-up we found an average leg length difference of 3.9mm (SD=1.286,
Median=3.666, P=0.014), and for the 6 month one we found a difference of 8.11mm in
average. No damage to the surrounding cartilage structures was found. The animals could
walk normally after the anesthesia and no signs of pain or discomfort were presented during
the follow-up period.

Discussion and Conclusion: Epiphysiodesis using RFA is an innovative technique that
may represent an alternative way of treatment that potentially involves less scarring, less
exposure to X-rays, and reduces the risk of injuring the surrounding structures compared
to current methods. These results show that this technique can arrest growth in a safe and
effective way. However, studies must be performed to obtain more evidence of both the
safety and effectiveness of the procedure.

1 LOE - Level of Evidence —Please see page 14 for details.
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Revision Rate following Arthroscopic Shoulder Stabilization in Patients
Under 21 Years of Age
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Purpose: While younger patients with shoulder instability commonly undergo arthroscopic
stabilization, there is little information regarding recurrent instability after surgical
treatment. The purpose of this study was to quantify the rate of revision surgery following
arthroscopic stabilization of traumatic shoulder instability and possible risk factors in
young, active patients.

Methods: A retrospective study of 161 shoulders in patients under 21 years of age who
underwent arthroscopic stabilization for unidirectional traumatic shoulder instability
between 1999 and 2010 was performed. Mean age of patients was 17 years; median
follow-up was 40 months. Eighteen percent had surgery after their first dislocation, while
the remaining 82 % of patients had multiple instability events prior to surgery. Risk factors
for revision surgery were evaluated, with variables including age, gender, hand dominance,
mechanism of injury, age at initial dislocation, age at time of arthroscopic stabilization,
physeal status, involvement in contact sports, number of anchors, presence of concomitant
ALSPA, Hill Sachs, HAGL, and glenoid fracture, number of previous instability events, time
from initial dislocation to surgery, and total of arc of labral tear. Univariate and multivariate
logistic regression, chi-square and Kaplan-Meier time to event analyses were used to assess
factors associated with revision.

Results: The overall rate of revision surgery was 14.2 %. Eleven of the 23 revisions were
secondary to a repeat traumatic mechanism while playing sports (6.8%). The majority of
revision procedures were conducted arthroscopically, with only one patient undergoing
secondary open revision. Younger patient age at time of stabilization was suggestive of
increased revision rate. Chi square analysis comparing revision rates for ages 13-16 and
17-20 year olds showed a significant difference (p=0.03, 21% versus 9% respectively). First
time dislocators who underwent surgery did not have a statistically significant different
revision rate. No other risk factors were associated with increased rates of revision surgery.

Conclusion/Significance: While arthroscopic stabilization is successful in the majority
of patients under 21 years with traumatic unidirectional instability, 14% of patients have
recurrent symptoms requiring revision stabilization. Half of the recurrent cases resulted
from new traumatic injuries sustained during sports. While younger patients were more
likely to undergo revision procedures, history of multiple dislocations and greater severity
of injury did not correlate with higher rates of revision.
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Efficacy of Pre-operative Regional Anesthesia in Patients Age 10-18: A Randomized,
Prospective Study
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Elite Sports Medicine, Connecticut Children’s Medical Center, Farmington, Connecticut
+ LOE-Therapeutic Level I

Purpose: There has been a shift to find ways to increase the duration and quality of pain
control for surgical patients. One area of improvement is the increased utilization of regional
anesthesia. The efficacy and benefits of regional anesthesia has been reported as well as
certain specific risks, including numbness and tingling and paresthesia lasting longer than
24 hours. Review of the literature revealed that most studies on regional anesthesia have
been performed in adults with few subjects younger than 18 years old. The purpose of the
current study was to evaluate the safety and efficacy of pre-operative regional anesthesia
in an outpatient sports medicine population in children ages 10-18. We expected that: (1)
there would be no increased risks associated with regional anesthesia compared to general
anesthesia alone, (2) when comparing these two groups, pre-operative regional anesthesia
would be successful in reducing gastrointestinal side effects, (3) patient self-reported oral
narcotic medication use and pain rating would be decreased in the first 48 hours post-
operatively.

Methods: Participants were approached during their pre-operative appointment at a
sports medicine outpatient clinic. Participants, ages 10-18 years (m=15.10, sd=2.85), were
randomized into either a treatment group (N=38) receiving both regional and general
anesthesia or a control group (N=44) receiving only general anesthesia. Participants
completed pill count and pain questionnaires out to 48 hours post-operatively.

Results: The findings support no increased risks associated with regional anesthesia
compared to general anesthesia. No significant differences were found post-operatively
between the treatment and control groups among gastrointestinal side effects. Significant
pain differences were noted between the groups at the time of their discharge from the post-
operative care unit (PACU) (treatment group mean=1.7, control group=3.9, p=0.001, range
0-8 on 10-point scale). This pain increased at 4 hours post discharge (treatment group 2.4,
control = 5.1, p=0.002, range 0-9). There was no difference during the first post-operative
day but a difference in pain reappeared on post-operative day #2 (treatment = 3.8, control =
5.3, p=0.02, range 0-8). No significant differences were found between the patient’s arrival
in the PACU and day 2 post-operatively in pill counts.
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Conclusions: Our findings support that regional anesthesia in conjunction with general
anesthesia can be a safe procedure within orthopaedic sports medicine settings, particularly
among a pediatric population. In the outcomes that we looked at, we did see a difference
between the use or not of regional anesthesia when used in conjunction with general
anesthesia at several time points until their first post-operative visit. This difference was
significant at the time of PACU discharge and then again at day #2 post-operatively.

Significance: The current study contributes to our knowledge regarding the safe use
of regional anesthesia with general anesthesia among pediatric orthopedic surgical
populations. Research regarding additional benefits to the use of regional anesthesia within
this population is warranted.
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Reliability of the ROCK Osteochondritis Dissecans Knee Arthroscopy Classification
System - Multi-center Validation Study
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Purpose: Current non-operative and operative treatment of knee osteochondritis dissecans
has a 30%-50% failure rate based on complete radiographic healing outcome. Very few
predictors of healing have been identified to help guide OCD treatment decisions for
patients, families and physicians. For staging systems to be useful, there must be agreement
among observers of each stage. Although arthroscopic staging systems exist, none have
been tested for intra-observer and inter-observer reliability. The ROCK OCD study group
developed an arthroscopy classification system for OCD of the knee. The purpose of this
study was to determine the reliability of an OCD classification system in a multicenter study

group.

Methods: We developed a classification system for arthroscopic evaluation of OCD of
the knee based on the experience of a 13 centers experienced in the care of OCD. The
classification system produced 6 arthroscopic categories (Cue Ball, Cartilage Wrinkle, Intact
Trampoline, Locked Door, Trap Door, and Crater). A training module including arthroscopic
photos, iconic sketches, and representative videos was developed to describe each stage. A
total of 30 representative arthroscopic videos were viewed by 10 orthopedic surgeons who
had not participated in the video case selection and preparation. After 60 days, the 30 videos
were reviewed a second time in a new, randomly selected order and classified. A inter-rater
reliability assessment was performed using the intra-class correlation method.

Results: The intra-class correlation coefficient was 0.92, indicating a very good to excellent
reliability of this classification system amongst orthopedic surgeons within the ROCK group.

Conclusion: The ROCK OCD Knee arthroscopy classification system demonstrated high
reliability. This classification system will facilitate multi-center studies for OCD.

Significance: Relatively rare conditions will require multi-center study groups to perform
high quality outcome studies. The ROCK arthroscopy classification has a high reliability
and each stage may now be tested to determine healing prognosis and response to treatment.
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Prevalence of Discoid Meniscus during Arthroscopy for Isolated Lateral Meniscal
Pathology in the Pediatric Population
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Introduction: The purpose of this study was to review and evaluate all the isolated lateral
meniscus pathology that required arthroscopic treatment in a pediatric sports medicine
practice.

Methods: We performed a retrospective review of all isolated lateral meniscus arthroscopic
procedures from 2005 to 2011 in a high volume pediatric sports practice. Presentation,
radiographs, and intraoperative findings were reviewed. The prevalence and clinical findings
of a discoid meniscus in this population and amongst all age groups were compared to those
with a meniscus tear occurring in a normal meniscus.

Results: One hundred and eighty-six arthroscopies were performed for symptomatic
isolated lateral meniscus pathology. Of these, 69% were discoid in nature; the remainder
was tears occurring in normal menisci. All patients (100%) with lateral meniscus pathology
under the age of 13 had a discoid meniscus and 57% presented with no injury. There was
a transition within the population at 14 years of age, with a rise in the incidence of normal
meniscal body tears. Even after this transition point, meniscal pathology incidence remained
notable; forty-six percent of isolated lateral meniscus pathology in patients between the ages
of 14-16 years old was a discoid meniscus. MRI criteria for discoid meniscus (3 consecutive
sagittal cuts or coronal midline measure) were unreliable after the age of 13 years old. The
ratio of complete to incomplete discoid in all age groups is four to three.

Conclusion: Discoid meniscus has a high prevalence in the pediatric population with
isolated lateral meniscus pathology.

Significance: A clinician should have a high index of suspicion for a discoid meniscus when
treating lateral meniscal pathology in the pediatric population.
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Knee Injury in Downhill Skiers: Comparison of Adults and Children Injury
Mechanisms
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Purpose: Several mechanisms of adult skier knee injuries have been proposed. The purpose
of this study was to identify the most common knee injury mechanism in young skiers (<18
years) and compare the injury distribution patterns to adults.

Methods: IRB approval was obtained for this prospective study. Over six ski seasons at
4 western ski resorts, a total of 443 adult, and 75 youth skiers with acute knee injuries
completed a survey. The skiers selected one of 6 injury classifications (valgus external
rotation, hyperextension, boot induced, phantom foot, collision, other). Other factors were
also recorded, including age, sex, height, weight, years of experience, and ski binding release.
The injury distribution was compared to that distribution of an established database of
adults.

Results: Of the 75 youth skiers, 37% were female and 63% were male. The injury distribution
percentages for children compared to adults were: valgus external rotation (33 and 32%),
phantom foot (25 and 23%), hyperextension (20 and 19%), boot induced (4 and 8%)
collision (0 and 3%), and other (12 and 10%). There was no significant difference between
the distribution of injuries among the six different mechanisms between children and adults.
Both adult and youth skiers who were self-identified as “advanced” had a significantly higher
incidence of valgus external rotation than less experienced skiers. During injury, bindings
released in 19.3% percent in adults, and 48.2% percent in youths, a significant difference
(P<0.01).

Conclusion: Children and adults have similar mechanisms and distribution for skier knee
injuries. In both youth and adults skiers, the valgus external rotation mechanism is the most
common injury. Advanced skiers have the highest frequency for the valgus external rotation
injury. The number of reported injuries was significantly higher for males compared to
females in this cohort (P<0.01). Binding release was more likely to occur in youth skiers in
comparison to adults. The number of adult injuries was higher than youth injuries.

Significance: This study compared the most common knee injury patterns between
children and adults. We found a similar distribution of knee injuries mechanisms in children
and adults, although the pattern of binding release is different for these age groups. Future
research into binding design may consider these biomechanical patterns to reduce the risk
of injury.

1 LOE - Level of Evidence —Please see page 14 for details.
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Acute Complications of Pediatric and Adolescent Knee Arthroscopy

Ali Ashraf, MD; Christy Christophersen; Lindsay Hunter; Amy L. McIntosh, MD
Mayo Clinic Department of Orthopedics, Rochester, Minnesota

1 LOE-Therapeutic Level IV

Purpose: Arthroscopic knee procedures are commonly performed in pediatric/adolescent
patients. Reported complications following these procedures are low, however, no
childhood specific data exists. Therefore, the purpose of this study is to determine the acute
complications (within 6 months) of arthroscopic knee procedures in patients aged 17 years
or less.

Methods: This is a retrospective review of patients aged 17 years or less who underwent an
arthroscopic knee procedure from 1997 to 2009 at a single institution. Demographic and
surgical data was collected, in addition to specific data on intra-operative and post-operative
complications. Minor complications included peripheral nerve block failure, regional
anesthesia failure requiring conversion to general anesthesia, superficial wound infection/
dehiscence, persistent knee effusion requiring aspiration, and sensory nerve dysesthesia.
Major complications included death, major medical complication, septic arthritis, wound
requiring repeat closure, arthrofibrosis, equipment failure, and revision surgery.

Results: 1015 patients (555 males (54.7%), 460 females (45.3%)) with average age 15.3
(range 4-17) years were analyzed. The average operative time was 133.9 minutes (range
14-520). 467 (46%) underwent ACL reconstruction, 465 (45.8%) underwent synovectomy,
treatment of an OCD lesion, meniscal treatment, or lateral release, 52 (5%) had a medial
patellofemoral ligament reconstruction +/- tibial tubercle transfer, 17 (1.7%) arthroscopic
fixation of a tibial eminence fracture, and 14 (1.4%) other ligament reconstruction.

There were 178 (17.5%) total complications recorded. Major complications occurred in 52
(5.1%) of patients and minor complications in 126 (12.4%) of patients.

Major complications included: intra-articular instrument breakage in 1(0.098%), septic
arthritis in 4 patients (0.394%), 9 wounds requiring repeat closure (0.886%), arthrofibrosis
in 5 patients (0.492%), unplanned subsequent surgical procedure in 32 patients (3.15%), and
death in 1 patient (0.098%). 2 patients were readmitted to the hospital (1 DIC, 1 a-fib and
syncope). There were no pulmonary emboli or DV'Ts, and no vascular injuries. No patients
developed CRPS.

Minor complications included: 5 patients (0.492%) sensory nerve paresthesias, 10(0.985%)
patients with failed regional anesthetic, 16 (1.57%) patients with post-operative pain
pump that required early discontinuation, 18(1.77%) patients with superficial wound
infection/irritation, 60 (5.91%) patients with persistent effusion/hemarthrosis requiring
arthrocentesis, and 17(1.67%) patients had medical problems that required intervention
(asthma exacerbation, urinary retention).
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Conclusions/Significance: Major complications following knee arthroscopy in children
and adolescents are relatively low 5.1%. Minor complications are more common (12.4%)
but did not alter the post-operative course or recovery. DVT, PE, and CRPS did not occur
in this patient cohort.
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Growth Disturbance following Intra-articular Distal Radius Fractures in the
Skelatally-Immature Patient

Eric C. Fu, MD; Apurva S. Shah, MD, MBA; Peter M. Waters, MD; Donald S. Bae, MD
Boston Children’s Hospital, Boston, Massachusetts

1 LOE-Therapeutic Level IV

Purpose: The goal of this investigation is to define the rate of premature physeal arrest
associated with intraarticular distal radius fractures in skeletally-immature patients. The
study also characterizes the fracture pattern, treatment, and radiographic and functional
outcomes in this patient population.

Methods: A retrospective investigation of all pediatric patients with intraarticular distal
radius fractures between 1997 and 2012 at a single institution was performed. Fractures in
skeletally-mature patients and pathologic fractures were excluded. Twenty-nine patients (24
males, 5 females), with a mean age of 13.9 years (range 6.3-17.2 years) and mean follow-up
of 17.7 months (range 1-138 months), met the inclusion criteria. Fractures were categorized
according to the Salter-Harris classification, and all radiographs were assessed for evidence
of physeal disturbance. Information regarding treatment and early clinical results were
obtained from medical record review. Functional outcomes using the Disabilities of the Arm,
Shoulder, and Hand (DASH) and Modified Mayo Wrist Score (MMWS) were collected.
Fisher’s exact test was used to compare incidence of physeal arrest in the study population
to previously published rates of physeal arrest in fractures involving the distal radius.

Results: Of the 29 patients included, 9 (31%) sustained Salter-Harris III fractures and 20
(69%) sustained Salter-Harris IV fractures. Premature physeal arrest occurred in 10 (34%)
patients, comprised of 7 Salter-Harris IV fractures and 3 Salter-Harris III fractures. All 4
children age 10 years or younger had growth arrests that required subsequent procedures
to address deformity. Surgical treatment consisted of combinations of ulnar shortening
osteotomies (n=4), ulnar epiphysiodeses (n=2), radial physeal bar resections (n=2),
intraarticular corrective radial osteotomy (n=1), and radial lengthening (n=1). Following
these procedures, mean ulnar variance was + 1.7 mm (range -1.44 - 5.11), with two of the
patients having fishtail deformities of the distal radius articular surface.

Conclusion/Significance: Intraarticular distal radius fractures in skeletally-immature
patients have a considerably higher rate of physeal growth arrest than extraarticular
physeal fractures. Follow-up radiographs should be obtained to evaluate for physeal arrest
in this cohort. Patients and families should be counseled regarding the high rate of growth
disturbance and the potential need for deformity correction in the future, particularly in
younger children.
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#Correlation between Standard Upper Extremity Impairment Measures and Activity-
Based Function Testing in Hemiplegic Cerebral Palsy

Michelle A. James, MD; Ann Van Heest, MD; Anita Bagley PhD, MPH
Shriners Hospital for Children, Northern California, Sacramento, California

+ LOE-Diagnostic Level I

Purpose: Children with hemiplegic cerebral palsy (CP) have postural deformities of
the upper extremity (UE) due to abnormal muscle tone. These have been traditionally
treated according to well-accepted indications based on active range of motion (standard
impairment measures)."* Recently, validated function tests based on activity measures have
been used to assess hand function in UECP. We do not know whether range of motion
(ROM) measurements correlate with activity-based measures.

Methods: As part of a randomized, controlled trial of treatment of UECP, 38 children
who met standard indications for improving forearm, wrist and thumb position '* also
underwent a battery of activity measurements, including the PODCI, the Box and Blocks
test, the Shriners Hospital for Children Upper Extremity Evaluation (SHUEE), and the
Assisting Hand Assessment (AHA). We investigated whether the standard impairment
measures correlated with the activity measures, using Pearson (parametric) and Spearman
(non-parametric) tests (p<0.05).

Results: Active forearm rotation was associated with SHUEE dynamic positional analysis
(DPA), and active wrist extension and SHUEE wrist task scores were also associated. SHUEE
DPA scores correlated with Box and Blocks and AHA scores, but not with the PODCI.
Thumb function could not be well visualized on the video-scored SHUEE and AHA.

Conclusion: Standard impairment measures as indicators for UE reconstruction in CP are
correlated with activity measures, especially the SHUEE. Better measures of thumb function
are needed.

Significance: This study supports the use of impairment measures as indicators for surgery
in UECP by comparing them with validated activity measures, which play a complementary
role by determining the impact of treatment on the child’s ability to accomplish tasks.
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Parent Reports of Function following Neonatal Brachial Plexus Palsy are Influenced
by Medical Malpractice Litigation

Emily A. Eismann, MS; Andrea S. Bauer, MD; Scott H. Kozin, MD; Emily Louden, MPH;
Roger Cornwall, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
1 LOE-Other Analysis Level 111

Purpose: Patient/parent-reported outcome measures are important in clinical care and
research for neonatal brachial plexus palsy (NBPP). NBPP often leads to medical malpractice
litigation against obstetricians, yet the effect of litigation on patient/parent perceptions of
function, analogous to the impact of worker’s compensation claims on patient-reported
hand function, has not been investigated. The present multicenter study tests the hypothesis
that litigation negatively confounds parents’ reports of patient function, independent of
injury severity.

Methods: We retrospectively reviewed patients 2-18 years of age with NBPP, seen at one
of three tertiary brachial plexus referral centers between 1990 and 2011, whose parents had
completed the Pediatric Outcomes Data Collection Instrument (PODCI). The Raimondi
Scale of Hand Function and Mallet Classification were used as physician measures of injury
severity. Demographic information and previous treatments were recorded. Public county
court records were searched online for medical malpractice litigation details. Variables
found to significantly differ between litigation/non-litigation cohorts were used to create
case-control matching groups for comparison of PODCI scores.

Results: Of 334 patients from 18 states, 75 (22%) were plaintiffs in medical malpractice
lawsuits. Parents who filed lawsuits reported their child to have worse sports/physical
function (84.4 vs. 89, p=0.012) and global function (84.5 vs. 88.1, p=0.020) than parents
who had not filed a lawsuit. Since patients in lawsuits had worse injury severity, as measured
by Raimondi (p=0.076) and aggregate Mallet (p=0.001) scores, than patients not in lawsuits,
case-control matching cohorts were created to control for these variables. When patients
were matched on Raimondi score and age within one year (n=64 pairs), parent reports
of sports/physical function (p=0.002) and global function (p=0.031) remained worse for
patients in lawsuits. Similarly, when looking specifically at patients with predominantly
upper plexus injuries (Raimondi 4, 5), subsequently matched within one aggregate Mallet
point (n=41 pairs), parent reports of upper extremity function (p=0.030) and sports/physical
function (p=0.001) were still worse for patients in lawsuits. Furthermore, among patients
involved in lawsuits, patients’ pain was rated significantly worse by parents during litigation
than after the close of litigation, independent of age, Mallet and Raimondi scores (p=0.046).

Conclusion: Litigation is associated with worse parent perceptions of their child’s function
following NBPP, independent of injury severity.
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Significance: The use of parent-reported outcomes in NBPP care and research must
account for litigation status. Patients involved in litigation may require additional support
to optimize function and quality of life.
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Pediatric Forearm Fractures: Is There Still a Place for Cast Wedging?

Julie Balch Samora, MD, PhD, MPH; Kevin E. Klingele, MD; Allan C. Beebe, MD;
John R. Kean, MD; Jan E. Klamar, MD; Matthew Beran, MD; Leisel Willis, BSc;
Walter P. Samora I1I, MD

Nationwide Children’s Hospital, Columbus, Ohio
+ LOE-Therapeutic Level IV

Purpose: Forearm fractures are some of the most common skeletal injuries in childhood
and can usually be treated non-operatively with closed reduction and casting. Trends toward
increasing operative treatment of these fractures have emerged. The objectives of this study
are to demonstrate the safety and efficacy of cast wedging for treatment of pediatric forearm
fractures.

Methods: This is a prospective chart review of patients with forearm fractures, including
distal radius (DR) fractures, treated with cast wedging at a single large pediatric hospital
from June 2011 to September 2012. Inclusion criteria specified open distal radial physes,
closed injury, loss of acceptable reduction and increase in angulation from initial reduction
films, and availability of clinical and radiographic data from injury to cast removal. Exclusion
criteria included pathologic fractures, neurovascular injury, fracture-dislocations, open
fractures, re-fractures, and closed DR physes. All reductions were performed and patients
followed according to standard protocol at our institution, including placement into long
arm casts, initial follow-up visit within 7-10 days post-injury, and weekly visits thereafter.
If alignment was deemed unacceptable at either the first or second visit, cast wedging
was utilized according to previously published protocols. Radiographic measurements of
alignment included both radius and ulna on the injury film, post-reduction, pre-wedge,
post-wedge, and final films. Radiographic technique was standardized, with repeatability
testing demonstrating a precision of +4°.

Results: Over fifteen months, our hospital treated 2,124 forearm or DR fractures with
closed reduction and casting. There were 60 forearm or DR fractures treated either with
percutaneous fixation (36) or open treatment (24). A total of 76 forearm or DR fractures
were treated with cast wedging secondary to loss of reduction; this included 28 females and
48 males at an average age of 8.4 (range 3-14) years. Improvement in angulation from pre-
wedge to final films was seen in both bones on AP (6° radius and 5° ulna) and lateral films
(12 ° and 2°, respectively). There were no complications.

Conclusion: Cast wedging is a simple, safe, non-invasive and effective method for treatment
of excessive angulation in pediatric forearm fractures.

Significance: This is a large case series describing radiographic outcomes of pediatric
forearm fractures that successfully underwent cast wedging.
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Prognostic Effect of Clavicular Fractures on Obstetric Brachial Plexus Injuries

Lindley B. Wall, MD; Janith K. Mills, MPAS; Kenneth Leveno, MD; Gregory Jackson, MD;
Lesley C. Wheeler, BA; Scott N. Oishi, MD; Marybeth Ezaki, MD

Texas Scottish Rite Hospital, Dallas, Texas
1 LOE-Prognostic Level IV

Purpose: Large babies are more likely to sustain trauma during delivery. The most common
injuries are clavicle fractures and brachial plexus palsy (BPP). The newborn with a weak
arm may have a fracture of the clavicle, a BPP, or both. While the documented resolution of
an isolated BPP injury is approximately 65%, we hypothesized that a concomitant clavicle
fracture at birth has a protective effect on the plexus, and is a positive prognostic sign for
recovery of obstetric brachial plexus injury. The purpose of this study is to determine the
relationship between these two conditions by examining the incidence in a large population
of newborn infants, and determining the outcomes in infants with residual neurologic
deficits.

Methods: Birth records for Dallas County, discharge data from Parkland Memorial Hospital
(PMH), and medical records for all patients with arm weakness and ipsilateral clavicular
fracture at birth seen at our institution between January 1, 1988 and August 31, 2012 were
reviewed. For the patients with residual plexus palsy at final follow-up, a functional score was
obtained; modified Mallet or AMS score depending on patient age and ability to cooperate.
Treatment details were reviewed.

Results: Between January 1988 and August 2012, 392 patients were referred to our
institution for BPP and concomitant clavicle fractures, including 320 born at the County
hospital, PMH, and referred from the newborn nursery. Seventy-two patients (nineteen
from the county hospital, 27 from elsewhere in Dallas County, and 46 from outside the
County) were evaluated at an average age of 2 months if there were still concerns about the
limb. Fifty-two of the infants who were seen for neurologic concerns at 2 months had full
spontaneous recovery. Twenty children had residual neurologic deficit at final follow-up of
53 months (range 5 to 288 months). No child has residual complaints related to the clavicle
fracture.

During this period of time there were a total of 913,587 born in Dallas County, and of these,
366,408 babies were born at PMH. Babies born at the PMH with a clavicle fracture and a
brachial plexus palsy are referred to our clinic. We track the referring physicians of our
patients and have worked closely over the past three decades with the County pediatricians.
By knowing the referral patterns and origins for our patients, we determined that the risk of
residual brachial plexus dysfunction at two months of age when there was also an ipsilateral
clavicle fracture is 1 in 20,000.

1 LOE - Level of Evidence —Please see page 14 for details.
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Conclusion: BPPs with concomitant ipsilateral clavicle fractures have a markedly higher
rate of spontaneous resolution than BPP without clavicle fracture.

Significance: Newborn infants with a BPP and an ipsilateral clavicle fracture have a better
prognosis for neurological recovery than those with BPP alone.
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Potential Causes of Loss of Reduction in Supracondylar Humerus Fractures

Andrew T. Pennock, MD; Michael Charles, BS; Molly Moor, MPH; Tracey Bastrom, MA;
Peter O. Newton, MD

Rady Children’s Hospital, San Diego, California
+ LOE-Therapeutic Level IV

Purpose: While recent biomechanical studies have evaluated the stability of various pin
constructs for supracondylar humerus fractures, limited clinical data exists as to whether
these constructs are associated with improved clinical outcomes. The goal of this study was
to review the surgical management of Gartland type II and III supracondylar fractures to
see if certain pin configurations increase the likelihood of post-operative loss of reduction.

Methods: In this IRB approved retrospective study, 192 patients treated with a displaced
supracondylar fracture over a 5 year period were evaluated. Patients were excluded if treated
with an open reduction or if they failed to have adequate radiographs. Loss of reduction
was defined as a change > 10°in either plane from its intra-operative reduction. Fracture
classification, comminution, and location were documented. Intra-operative films were
assessed for number of pins, location of pins both medial and lateral, bicortical purchase,
pin spread at the fracture site, and pin divergence. Statistical analysis was performed and
significance was set at p<0.05.

Results: A total of 192 patients met the inclusion criteria. Ninety-four patients had type
IT fractures and 98 had type III fractures. The average patient age was 5.7 £ 2.3 years and
41% of the population was male. Extension type injuries represented 98% of fractures and
91% of fractures were at the level of the olecranon fossa. Loss of reduction was noted in
4.2% of patients. Patient demographics such as age (p=0.48) and gender (p=0.61) were
not associated with loss of reduction. Fracture characteristics including type (p=.85),
comminution (p=0.99), and location (p=0.88), were not associated with loss of reduction.
Fractures treated with lateral-only pins or with two pin constructs were no more likely to
lose reduction (p=0.88 and p =0.91). Pin convergence was not associated with a case of lost
reduction. Pin spread at the fracture site was associated with loss of reduction with less
spread increasing the likelihood of failure (p=0.02). Fractures that lost reduction had an
average pin spread of 9.7(95% CI: 6.3-13.2) mm compared to 13.7 (95% CI: 13-14.4) mm
for those that remained aligned.

Discussion: Loss of reduction after percutaneous fixation of supracondylar fractures occurs
relatively infrequently at a rate of 4.2%. Fortunately, none required additional treatment.
While technical errors at the time of surgery have been previously reported to be a cause of
lost reduction, this study suggests spacing the pins at the fracture site widely is an important
factor associated with preventing loss of reduction.

Significance: The pinning strategy chosen for a given supracondylar humerus should allow
for the pins to cross the fracture site with at least 13 mm of spacing between the pins.
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Long Term Outcomes in Adults of Comprehensive Surgical vs. Ponseti
Treated Clubfoot

Peter A. Smith, MD; Adam Graf, MS; Sahar Hassani, MS; Joseph Krzak, PT, PCS;
Angela Caudill, MPT; Ann Flanagan, PT, PCS; Ken N. Kuo, MD; Fredrick Dietz, MD;
Jose Morcuende, MD; Gerald Harris, PhD, PE

Shriners Hospital for Children, Chicago, Illinois
+ LOE-Therapeutic Level 11

Purpose: This study compared the long term biomechanical function and outcomes at
adulthood of two types of clubfoot treatment, comprehensive surgical release and the
Ponseti method, to healthy young adults controls.

Methods: Participants were recruited from a consecutive series of patients who underwent
treatment between 1983-1987. Twenty-four subjects who underwent comprehensive
surgical release using a Cincinnati incision (“Surgical Group,” 17M, 7F; 21.8 +/- 2.3 years; 11
unilateral and 13 bilateral clubfeet) were included in this IRB approved study. All surgeries
were performed by the same surgeon. Eighteen subjects who received Ponseti treatment
at the University of Iowa (“Ponseti Group,” 8M, 10F; 29.2+/- 5.5 years; 5 unilateral and 13
bilateral clubfeet) during the same time period agreed to participate. Both groups were
compared to 48 adults without foot or gait pathologies matched for age and gender (“Control
group’, 29M, 19F; 23.2 +/- 2.4 years).

All participants were analyzed with foot and ankle motion analysis (Milwaukee Foot Model).
Goniometric ROM measurements were taken at the ankles and feet. Isokinetic peak ankle
torque plantarflexor strength was measured using the Biodex System 3. The Foot Function
Index (FFI), SF-36, and Turco scores were measured. Wilcoxon Kruskal-Wallis tests were
used to determine differences among the groups with p<0.05.

Results: Gait analysis showed differences in the morphology of the foot compared to
controls for both clubfoot groups, with increased hindfoot plantarflexion and midfoot
dorsiflexion. The Surgical Group failed to achieve peak hindfoot plantarflexion and forefoot
varus during push off. Both clubfoot groups had significantly less ROM and strength, as well
as, more pain than the Control Group. However, the Ponseti Group had significantly less
pain (SF-36); greater plantarflexion ROM; and greater strength than the Surgical Group.

Conclusion: Both treatment groups presented with deficits in most measured parameters
compared to controls including reduced foot ROM, ankle strength, increased pain and gait
parameters. Comparisons between treatment groups revealed that, at the age range studied,
the Ponseti Group performed significantly better than the Surgical Group, particularly in
the presence of pain and weakness.
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Significance: These findings indicate that the Ponseti method of casting is preferable to
surgical releases at an early age in the treatment of idiopathic clubfoot, a finding which may
not be evident until young adulthood. Pain, limitations in ROM and strength are common
findings in young adults who had clubfoot treatment, and continued research may identify
better methods to improve care.
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Functional Outcomes of Children Treated as Infants with the Ponseti and Dimeglio
Methods at Five Years of Age

Glen O. Baird, MD; Nancy L. Garcia, PT; Bryan ]. Tompkins, MD; Paul M. Caskey, MD;
Mark L. McMulkin, PhD; Rob D. Mildes, PT; Barb C. Harrison, PT; Shelley L. Mader, PT

Shriners Hospital for Children, Spokane, Washington
t LOE-Therapeutic Level IT

Purpose: Neglected or mistreated clubfoot can result in significant functional impairment
and disability. Current treatment techniques correct this deformity with the goal of
improving function and decreasing disability in the long term. This study evaluates and
compares the functional outcomes at age five years of children treated as infants with the
Ponseti and French (Dimeglio) methods for idiopathic clubfoot, and compares them with
an age matched non-clubfoot cohort.

Methods: This was a longitudinal, prospective case controlled study. Study subjects began
treatment with either the Ponseti or Dimeglio method by three months of age and were
evaluated at age 5 years with four functional measures: a standardized physical examination
accessing active foot/ankle ROM, the Bruininks-Oseretsky Test of Motor Proficiency
(BOT2), 3-D computerized gait analysis, and a standardized parent reported outcome tool
(PODCI). The Ponseti group was 14 subjects (23 feet), the Dimeglio group was 16 subjects
(22 feet). These were compared to an age matched cohort of normal non-clubfoot children,
consisting of 15 subjects (30 feet).

Results: Active ROM: No differences were noted between all groups for inversion. Both
Ponseti and Dimeglio groups showed decreased eversion, plantarflexion, and dorsiflexion
compared to normals. No differences were observed between Ponseti and Dimeglio for
plantarflexion and eversion. Ponseti had decreased dorsiflexion compared to Dimeglio.

BOT?2: No differences were noted between all groups for measured motor skills (speed &
agility, balance, strength).

Kinematics/Kinetics: Ponseti and Dimeglio groups had decreased peak ankle power,
plantarflexion moment, dorsiflexion moment, dorsiflexion ROM, peak dorsiflexion in
swing, and increased internal foot progression (p<.02) when compared with the cohort.
There were no differences between the clubfoot groups.

PODCI: No differences were seen between all groups for upper extremity and transfers/
mobility. No differences were seen between Ponseti and Dimeglio groups for sports, pain
and global function. Both Ponseti and Dimeglio sports and global function scores were
lower than cohort. Dimeglio pain scores were lower than cohort. Ponseti pain scores were
not significantly different than the cohort.
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Conclusions: The Ponseti and Dimeglio techniques resulted in equivalent outcomes for
functional quantitative analysis in clubfoot patients at age five years. The clubfoot patients
differed compared to a non-clubfoot group in some metrics analyzed, but overall the study
groups appeared to function at a similar level as the cohort.

Significance: The functional abilities of children at 5 years of age treated for clubfoot with
the Ponseti and Dimeglio method are equivalent and differ little from their non-clubfoot
peers.
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Ponseti Method for Untreated Idiopathic Clubfoot Presenting Between 5 and
10 Years of Age

Bibek Banskota; Ashok K. Banskota, MD; Rabindra Regmi, MS; Tarun Rajbhandary;
Om P. Shrestha; David A. Spiegel, MD

Hospital and Rehabilitation Centre for Disabled Children, Banepa, Nepal
+ LOE-Therapeutic Level IV

Purpose: Our goal was to evaluate the application of Ponseti’s principles of deformity
correction in untreated, idiopathic clubfeet presenting between five and ten years of age.

Methods: From Feb 2008 through Feb 2009, 42 pt (66 feet) matched our inclusion criteria,
and 36 pt (55 feet, 83%) could be located for follow-up. Data included age, gender, side,
pre-treatment Pirani and DiMeglio scores, and treatment course. Follow-up data included
passive range of motion, foot alignment (standing), gait videos, and a short parental
questionnaire.

Results: The average age at presentation was 7.4 years (5-10 years) and the average follow-up
was 31.5 months (24-40 months). The average pre-treatment DiMeglio score was 15.9
(11-20). The average number of casts was 9.5 (6-11), and 94% were treated as inpatients.
All patients required surgical intervention after a plateau had been reached with casting,
including percutaneous release or open tendoachilles lengthening (49%), posterior release
(34.5%), PMR (14.5%), and osteotomy (2%). The average ankle dorsiflexion was 90 (0-150)
and abduction was 26.5° (0-40°). When standing, the forefoot was neutral (51%) or adducted
(<100 in 36%, >100 in 13%), and the hindfoot was neutral or mild valgus (43%), varus <
10° (35%), and varus >100 (22%). Observational gait analysis revealed heel-toe gait (86%,
20% walk on lateral border), dynamic supination (14%), and knee hyperextension (14%).
All patients could squat (70% “modified” squat), and 78% could do 10 toe raises. 75% of
parents were completely satisfied, 22% were somewhat satisfied, and 3% were not satisfied.
Parents reported that their child had improved self-confidence (94%), ADLs (100%), ability
to walk long distances (100%), and anticipated better opportunities for employment (91%)
and marriage (94% overall, 100% of females) in the future. None of the patients had any
additional treatment at the time of review.

Conclusion: A plantigrade foot was achieved in 84% without an extensive soft tissue release
or bony procedure, however mild undercorrection (or relapse) was common at 31.5 months
follow-up. The implications of undercorrection remain to be determined, and longer term
follow-up is required to reach more definitive conclusions. Recognizing these limitations,
we suggest that the Ponseti method be considered as the initial treatment approach in
patients presenting up to 10 years of age.

Significance: Adequate correction was achieved in a significant percentage of this older
cohort using Ponseti’s method. Even when full correction cannot be achieved, this approach
may limit the extent of surgery required.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Long-term Functional Outcomes of Resected Tarsal Coalitions

Amir Khoshbin; Peggy W. Law; Liora Caspi; Everlyn Gomez; Derek Stephen;
James G. Wright, MD

The Hospital for Sick Children, Toronto, Ontario, Canada
+ LOE-Prognostic Level III

Background: Tarsal coalition commonly requires surgical resection but there are few long
term evaluations as adults. The purpose of this study was to compare the outcome of patients
following resection of calcaneonavicular (CN) and talocalcaneal (TC) bars and to determine
the relationship of the extent of a coalition with the outcome of resection.

Methods: Patients less than 18 years receiving resection for symptomatic tarsal coalition at
SickKids Hospital in Toronto (1991 to 2004 inclusive) were eligible. Patients were reviewed
to determine demographics, age at time of surgery, type of coalition(s), procedure(s)
performed, post-operative course and/or complications. Previous radiographs and
computed tomography (CT) scans were used to verify the type and size of the coalition(s).
Two validated functional outcome scales were utilized: a) the AAOS Foot and Ankle Module,
including the Foot and Ankle Core Scale (FACS) and Shoe Comfort Scale (SCS), and b) the
Foot Function Index (FFI).

Results: A total of 26 patients, with a combined 34 operative tarsal coalition resections (19
CN feet and 15 TC feet) were included in this study. The mean age of all patients at the time
of resection was 11.7 + 1.8 years (range 8.0-15.0 years) and the average follow-up period was
14.3 + 4.0 years (range 6.9-20.3 years). There was no statistical difference between the CN
and TC groups at follow-up with respect to: post-operative range of ankle motion (plantar-
flexion and dorsi-flexion) and post-operative clinical hind-foot alignment. Post-operative
sub-talar motion (inversion and eversion) was significantly less for TC feet compared to CN
feet [6.7 + 4.4° vs. 10.9 + 4.5° (p=0.02) and 5.4 + 3.3° vs. 8.2 + 3.5° (p=0.04) respectively].
No statistical difference was noted between the CN and TC groups with respect to outcome
questionnaires [AAOS-FACS (100=best outcomes): 83.7 + 17.7 vs. 83.9 + 8.9 (p=0.98),
AAOS-SGS (100=best outcomes): 79.5 + 29.4 vs. 78.0 + 33.2 (p=0.89) and FFI (100=poorest
outcomes): 19.5 + 19.5 vs. 17.2 + 13.9 respectively (p=0.72)].

Five patients with TC coalitions >50% (mean coalition size of 73.7+21.6%) had AAOS-
FACS scores of 85.2 + 12.0 and FFI scores of 14.6 + 15.0. Five patients who had resections
and coalitions less than 50% (mean coalition size of 37.2 + 7.5%), their AAOS-FACS score
were 84.6 + 5.0 and their FFI were 21.0 + 15.8. No correlation was noted between size of TC
coalitions and AAOS-FACS scores or FFI scores (R*=0.02 and R*=0.10 respectively).

Conclusion: CN and TC resected bars behave similarly in the long term with respect to
function and patient satisfaction.

Significance: Favourable long term results can be attained when resections are performed
on TC coalitions that are larger than 50%.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Simultaneous Tarsal Coalition Resection with Calcaneal Lengthening Osteotomy

Nicolas Lee, MD; William Granberry, MD; Elroy Sullivan, PhD; Allison C. Scott, MD
Shriners Hospital for Children, Houston, Texas

+ LOE-Therapeutic Level IV

Purpose: Symptomatic tarsal coalitions with associated planovalgus deformity that
fail nonoperative management are usually treated with resection of the coalition and
interposition of a soft tissue graft. Postoperatively, patients often are dissatistied due to
continued symptoms associated with the foot deformity. This study reports the results of
simultaneous calcaneal lengthening osteotomy to address planovalgus deformity combined
with tarsal coalition resection.

Methods: A retrospective review was conducted evaluating eleven children and adolescents
(sixteen feet) who underwent a single stage tarsal coalition resection with interposition of
a soft tissue graft in combination with a calcaneal lengthening osteotomy. All patients had
failed nonoperative treatment. Mean age at time of surgery was 13.0+2.7 years. The average
BMI % was 91 and all but one subject was above the 80%. Three feet had calcaneonavicular
coalitions and thirteen had talocalcaneal coalitions. Data was collected on clinical exam
and radiographic exam pre and postoperatively. Seven feet had pre and postoperative
pedobarographic studies completed. Preoperative and postoperative comparisons were
made using Student ¢ test.

Results: On clinical examination, 14/16 feet (88%) did not have any pain at an average
of 3.4 years postoperatively (range 4 months to 8 years). The two painful feet had pain
only with standing for long periods of time. All radiographic measurements had significant
changes towards normal values. The average lateral talo-first metatarsal angle decreased by
9.4° (p = 0.002), the lateral talo-horizontal angle decreased by 5.7° (p = 0.013), the calcaneal
pitch increased by 4.0° (p > 0.001), and the anterior posterior talonavicular coverage angle
decreased by 4.9° (p=0.011). Pedobarographically, there was a significant lateral shift of
peak plantar pressures. The medial midfoot peak plantar pressure distribution decreased
by 5.4% (p = 0.044), the lateral midfoot peak plantar pressure distribution increased by
3.2% (p = 0.033) and the lateral forefoot pressure increased by 8% (p = 0.01). The most
common complication was symptomatic hardware in 7 feet with resolution of symptoms
after hardware removal in 6 feet.

Conclusions: Single stage tarsal coalition resection combined with calcaneal lengthening
osteotomy was a reliable procedure to alleviate pain and correct deformity. In addition to
subjective improvement, more typical radiographic and pedobarographic parameters were
observed in short to midterm follow up.

Significance: Deformity correction should be considered in conjunction with excision
of symptomatic tarsal coalition. This technique may decrease the need for arthrodesis,
particularly for talocalcaneal coalitions.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Non-Union after Triple Arthrodesis in Children: Does it Really Matter?

Eric Wicks, MD; Meadow Newton, BS; Melanie Morscher, BS; Dennis S. Weiner, MD
Akron Children’s Hospital, Akron, Ohio

1 LOE-Therapeutic Level I1I

Purpose: Triple arthrodesis is a commonly performed salvage procedure to correct hindfoot
deformity resulting from a myriad of diagnoses. The surgery is performed in both children
and adults. Non-union is considered an undesirable radiographic outcome; however, the
clinical ramifications of radiographic non-union are not as well-defined, especially in
children. The purpose of this study is to determine the incidence of partial or complete
radiographic non-union after triple arthrodesis in children and characterize the clinical
consequences. In addition, we will try to determine if there are any statistically significant
risk factors that may lead to this non-union.

Methods: An IRB approved retrospective review of triple arthrodesis surgeries in patients
less than 16 years of age performed by a single surgeon from 1971 to 2006 identified 159
cases meeting inclusion criteria. Cases were included if there was radiographic evidence of
union or if radiographic follow-up was greater than one year, a time deemed sufficient for
union to occur. All charts were reviewed for the following outcomes: pain, return to activity,
and subsequent hindfoot surgeries, including surgery for consequences of non-union or
clinical symptoms. Descriptive statistics were used to analyze factors that may lead to non-
union.

Results: Of the 159 cases included in the study, only 14 cases (9%) did not achieve complete
radiographic union. The complete fusion and non-union groups had similar outcomes.
All patients returned to their previous activities and approximately 85% had no or only
occasional pain with prolonged activities. Although many patients underwent other
forefoot and midfoot surgical procedures, only one patient required surgery for sequelae of
symptoms arising from a pseudoarthrosis related to the triple arthrodesis. The groups were
similar in terms of age at surgery, pin and cast removal time, and gender; however, they
differed slightly in the time at which weightbearing was allowed, previous surgical history,
and the underlying diagnosis.

Conclusion: This is one of the largest case series (159 cases) of pediatric triple arthrodesis
surgeries presented in the literature with a relatively low rate of radiographic non-union
(9%). This study demonstrated that good clinical outcomes (return to previous activity
levels, no pain, and only one revision surgery) can be achieved despite non-union after
triple arthrodesis surgery in children.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Initial Correction Predicts the Need for Secondary Achilles Tendon Procedures in
Patients with Idiopathic Clubfoot Treated with Ponseti Casting

Robert Steiner, MD; Pooya Hosseinzadeh, MD; Vishwas R. Talwalkar, MD;
Janet Walker, MD; Henry ]. Iwinski, MD; Ryan D. Muchow, MD; Todd A. Milbrandt, MD

Shriners Hospitals for Children, Lexington, Kentucky
1 LOE-Prognostic Level III

Purpose: Recurrence of some elements of the clubfoot deformity after initial casting with
Ponseti technique may need surgical treatment in 20-30% of patients. Equinus is one of
those recurring elements. The purpose of our study was to evaluate predictive value of initial
correction on need for repeat procedures on Achilles tendon. Our hypothesis was that less
initial correction as seen on post-tenotomy photographs would be correlated to a higher
recurrence rate.

Methods: A retrospective chart review of procedures done at our institution from 2005- 2010
with children undergoing general anesthesia for primary percutaneous Achilles tenotomy
for the treatment of idiopathic clubfoot using the Ponseti casting method was performed
(101 patients, 148 feet). All patients were followed for at least two years postoperatively
(2-7.5yrs, Average 3.5yrs). The patients were divided into two groups: group NR with no
repeat procedures on Achilles tendon and group SR with a secondary procedure on Achilles
tendon (Including open and percutaneous procedures). We looked at postoperative equinus
correction via the use of post-operative measurements on digital images using a goniometer.
The amount of postoperative dorsiflexion at the initial procedure was compared between
the two groups.

Results: A total of 101 patients (148 feet) were evaluated. 72 patients (106 feet) were
included in the single procedure group (group NR). 29 patients (42 feet) underwent a repeat
Achilles tendon procedure (group SR), in the form of repeat tenotomy or Achilles tendon
lengthening. The NR and SR groups differed in amount of post-operative dorsiflexion (14.0
vs. 5.1 p<0.05).

Patients in which at least 10° of dorsiflexion was achieved after the initial tenotomy had only
a 12% rate of repeat Achilles tendon procedures. Patients with neutral or less than neutral
dorsiflexion had 64% chance of repeat Achilles tendon procedures.

Conclusion: Analysis of our data showed postoperative dorsiflexion of 10° or more,
correlated with a significantly lower likelihood of repeat Achilles procedures and patients
with neutral and less dorsiflexion are at high risk for recurrence of equinus.

Significance: Based on post-tenotomy dorsiflexion achieved, our study helps surgeons
predict the likelihood of needing repeat Achilles tendon procedures on patients with
idiopathic clubfoot. Patients with neutral or less dorsiflexion after the first procedure may
benefit from serial casting before placing in foot abduction orthosis vs. open capsular release.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Is it Worthwhile to Routinely Screen Children with Clubfoot for Hip Dysplasia?

Susan T. Mahan, MD, MPH; Mahsa M. Yazdy, MPH; James R. Kasser, MD;
Martha M. Werler, ScD

Boston Children’s Hospital, Boston, Massachusetts
1 LOE-Other Analysis Level II1

Purpose: Patients with idiopathic clubfoot are thought to be at increased risk for having
developmental dysplasia of the hips (DDH). However, the studies showing this association
have been relatively small and retrospective in nature. Many clinicians who treat idiopathic
clubfoot, however, routinely screen the hips of these patients with ultrasound screening
due to the concerns of possible increased risk of DDH. We wish to evaluate a large clubfoot
population to determine their risk of having DDH and compare this to a similar population
of children without idiopathic clubfoot. We also evaluated if the clubfoot patients found to
have hip dysplasia would have been discovered by standard infant hip dysplasia screening.

Methods: We identified infants in three states (MA, NY, NC) who were reported to each
state’s birth defects registry as having a clubfoot. Mothers of these children were contacted
and invited to be included in the study, and a computer-assisted telephone interview
was administered by one of the study nurses, including questions about treatment of hip
dysplasia. The child’s median age at interview was 7 months. Follow-up contact at mean
age of 3.3 years was also done. Medical records confirmed the diagnosis of clubfoot and
treatment for DDH. A second cohort of mothers of infants without clubfoot were also
identified and interviewed as a control group.

Results: Families of 667 patients with clubfoot and 2037 controls were interviewed. 5/667
(0.75%) patients with clubfoot and 5/2037 (0.25%) controls reported having their infant
treated with a brace or harness for hip problems (odds ratio 3.07, 95% CI 0.88 to 10.64). Of
the patients with clubfoot, two of them probably did not need treatment for their DDH and
two would have been discovered by standard hip screening. Follow-up study at 3.3 years of
age found no serious late hip dysplasia.

Conclusions: Treatment of hip dysplasia was uncommon in all children; the higher
proportion in infants with clubfoot was not statistically different than control infants. Of the
patients with clubfoot and DDH, standard hip screening would have been appropriate and
others did not need treatment. The clubfoot population had increased scrutiny by pediatric
orthopaedist, thus increasing the likelihood that DDH would have been found compared
to the control population.

Significance: This data suggests that routine hip ultrasound screening of idiopathic clubfoot
patients is not necessary unless indicated by the standard infant hip screening.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.

204



Sat., 5/4/13 Foot and Ankle, Paper #102, 9:08 AM POSNA-2013
Leg Length Discrepancy in Children with Unilateral Clubfoot Deformity

Richard J. Aadalen, MD; James E. Johanson, MD
Shriners Hospitals for Children-Twin Cities, Minneapolis, Minnesota

1 LOE-Therapeutic Level I1I

Purpose: The purpose of this study is to report our experience of using a single radiograph
to evaluate the functional LLD in children with unilateral clubfoot treated surgically and by
the Ponseti method and to stress the necessity of follow up until skeletal maturity.

Methods: 139 children with unilateral clubfoot treated from 1995 to 2012 at the Shriners
Hospitals for Children in Twin Cities were reviewed retrospectively to evaluate LLD
clinically and radiographically. The digital measurements within the PAC system were used
to determine the severity and incidence of LLD. We also looked at different age groups to
determine if the LLD was progressive during growth.

Results: Eight (26%) out of 31 children < 5 years of age (Group I) at follow-up who were
treated by the Ponseti method were lost to follow-up.

In children who were 5 to < 10 years of age, (Group II), 23 patients were treated by Ponseti,
3 patients treated surgically and there were no patients with LLD > 2.5 cm.

In children age > 10 (Group III) at follow up, nine out of 35(26%) required surgical
treatment for LLD, one had LLD of > 2.5 cm that was not treated and ten children out of
35(29%) had a predicted or measured significant LLD. In children treated by the Ponseti
method, at follow-up, three out of 8(38%) required surgical treatment for LLD and six out
of 28(21%) children who were treated surgically for clubfoot, required treatment of LLD.

In children who were age > 15 (Group IV) at follow up, 13(42%) out of 31 required surgical
treatment for LLD and 20 out of 31(65%) had predicted or measured significant LLD.

Conclusion: LLD in children with unilateral clubfoot deformity was measured to include
the functional LLD. The frequency of LLD in our experience is greater than previously
reported. The LLD appears to be progressive with growth through the adolescent growth
spurt and can occur after Ponseti treatment as well as surgical treatment for unilateral
clubfoot.

Significance: Children with unilateral clubfoot deformity should be followed for possible
LLD until skeletal maturity regardless of the method of treatment for the clubfoot and a
standing AP x-ray of the lower extremities is useful for that purpose.

Level of Evidence: 3
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Aspirations of the Ilium and Proximal Femur Increase the Likelihood of Culturing
an Organism in Patients with Presumed Septic Arthritis of the Hip

Gregory A. Schmale, MD; Viviana Bompadre, PhD
Seattle Children’s Hospital, Seattle, Washington

1 LOE-Diagnostic Level 111

Purpose: To establish the added value of periarticular aspirations of metaphyseal bone
about the hip in children with presumed septic arthritis of the hip.

Methods: This is a consecutive series of 35 patients with presumed septic arthritis of the
hip based on clinical exam and serum inflammatory markers who underwent aspirations
of hip synovial fluid as well as blood from the ilium and proximal femur. The gold standard
for a septic arthritis of the hip was set as an aspirate of greater then 50,000 white blood
cells or a positive tissue culture from the hip joint capsule. Culture results from aspirates of
synovial fluid and bone were compared to determine the sensitivities and specificities of a
synovial aspirate alone vs. synovial aspirate plus aspirates of ilium and proximal femur to
detect infection.

Results: The sensitivity of hip joint synovial fluid aspirates to detect infection via positive
culture was only 38%, though this increased to 53% when the results of cultures of aspirates
of the ilium and proximal femur were included. The addition of culture results from bone
lowered the specificity of aspirations, (from 79% to 53%) likely because in some instances
the bone culture results included cases of periarticular osteomyelitis without septic arthritis.

Conclusion: Obtaining aspirates of the ilium and proximal femur at the time of hip joint
synovial fluid aspiration increases the likelihood that the procedure will return an infectious
organism. This increased likelihood of a positive culture result must be balanced against the
costs of obtaining and processing the additional cultures.

Significance: At a time when the virulence of infectious organisms may vary widely,
having positive culture results from a patient with a septic hip can be lifesaving in efficiently
and effectively guiding antibiotic treatment. Adding a routine aspiration of the ilium and
proximal femur substantially increases the likelihood that aspirates obtained will return a
positive culture in the setting of a septic arthritis of the hip.

1 LOE - Level of Evidence —Please see page 14 for details.
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Novel Approach to Diagnoses and Management of Hip Pericapsular Pyomyositis

Travis Menge, MD; Megan Mignemi, MD; Gregory A. Mencio, MD; Jeffrey E. Martus, MD;
Stephen A. Lovejoy, MD; Christopher Stutz, MD; Jonathan G. Schoenecker, MD, PhD

Vanderbilt University Medical Center, Nashville Tennessee
+ LOE-Diagnostic Level III

Purpose: Children with hip pericapsular pyomyositis present with a constellation of
symptoms that mimic septic hip arthritis, including fever, refusal to bear weight, and elevated
inflammatory markers. The aims of this study were to i) detail the clinical findings that help
differentiate hip pericapsular pyomyositis from septic arthritis, ii) highlight a treatment
algorithm based on advanced imaging and c-reactive protein (CRP) and iii) introduce a
novel minimally-invasive surgical technique for those with advanced disease.

Methods: An IRB-approved retrospective cohort study was performed of children ages 0-18
years who presented with clinical findings concerning for septic hip over a two-year period
at a tertiary care children’s hospital. Statistical analysis was performed using paired t-tests.

Results: Fifty-three patients initially presented with clinical symptoms concerning for
septic hip. Of these, 34% had pericapsular pyomyositis confirmed by MRI. 80% of these had
involvement of the obturator musculature. Treatment with antibiotics alone was successful
in 36%, while surgical debridement was required in 64%. CRP was significantly elevated
in children requiring surgery compared to conservative management (mean 126mg/L vs.
25.3mg/L, p=0.004). Temperature (p=0.32), ESR (p=0.40), WBC (p=0.44), and weight-
bearing status (all non-weightbearing) were not significant in guiding treatment. Surgical
debridement was performed on children with abscess formation or those who did not
improve clinically with intravenous antibiotics. A modified medial approach to the hip
joint was performed by reflecting the adductor longus anteriorly, approaching the obturator
externus trans-adductor brevis, and gaining exposure of the obturator internus through the
obturator foramen. Our described technique resulted in resolution of symptoms in children
who underwent surgical debridement without any associated complications.

Conclusion: Hip pericapsular pyomyositis, particularly the obturator internus, represents an
important differential in the workup for septic hip, and its incidence is more common than
previously reported. We found that the most useful clinical tools for diagnosis and guiding
treatment were serial physical exam, MRI and CRP. In children with abscess formation or
those who do not improve with intravenous antibiotics alone, a modified medial approach
can be safely utilized with good results.

Significance: In children presenting with symptoms concerning for septic hip, pericapsular
pyomyositis represents a potential ‘mimic” of septic hip that can be diagnosed by serial MRI
and clinical response followed by trending CRP values. Treatment consists of intravenous
antibiotics, with surgical debridement through a modified medial approach indicated when
an abscess develops or clinical improvement is not seen.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Stuffed Animals in the Operating Room: A Reservoir of Bacteria?

Jonathan G. Schoenecker, MD, PhD; Michael Held; Michelle Wise; Lynda O’Rear
Vanderbilt University Medical Center, Nashville, Tennessee

t LOE-Other Analysis Level II

Purpose: For every 100 patients that undergo surgery 4.7 patients develop a surgical
site infection (SSI) that can range from minor skin infections to infected hardware and
bone. Therefore, SSI preventative protocols have been implemented with the aim of
ensuring sterility of the operating room and the surgical site. Despite implementation of
these protocols SSI have not been eliminated leading us to hypothesize that either current
measures are not effective or there are alternative sources of bacterial exposure to the
surgical wound. In this study we tested the hypothesis that i) items intended to be sterile
in the operating room were indeed sterile and ii) stuffed animals or other items allowed to
accompany pediatric patients to the operating room as a way to ease anxiety may represent
a reservoir of bacteria.

Methods: To determine potential sources of bacteria three items intended to be sterile
(sterile surgical gowns/gloves, mayo stands and a C arm drapes — n=3 for each item), ‘clean’
hospital beds, and a population of 15 (n=15) stuffed animals brought into the operating
room by pediatric patients were swabbed and plated on blood agar at 37°C. After incubation
period of 48 hours, the bacterial colonies were observed and counted.

Results: All items intended to be sterile in the operating room did not grow bacterial
colonies within 48 hours (Figure 1). The railings of the ‘clean’ hospital beds demonstrated
light growth of bacteria. All 15 of the stuffed animals showed light and heavy bacteria
growth (Figure 1). Two of the stuffed animals grew bacteria that lysed the agar plate.

1 LOE - Level of Evidence —Please see page 14 for details.
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Agar Plate Agar Plate

Conclusion: These results indicate that a sterile environment can be produced around
the surgical patient but that other items brought into the operating room may represent a
causative source of SSI.

Significance: In order to further reduce the incidence of SSI it is essential to identify and
eliminate potential sources of bacteria. Although we believe that there are many additional
sources of bacteria brought into the operating room, these findings clearly demonstrate that
items of comfort, such as stuffed animals, brought into the operating room with benevolent
purpose may represent a reservoir of bacteria which could lead to unwanted SSI. Future
studies will be needed to determine a correlation between ‘culture positive’ stuffed animals
and SSI or if providing a child with a ‘sterile’ stuffed animal reduces SSI.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Effectiveness of MRSA Screening in Pediatric Orthopaedic Surgery

CPT Kyong S. Min, MD; Glen O. Baird, MD; Ronda Cordill, MS; Bryan ]. Tompkins, MD;
Paul M. Caskey, MD

Shriners Hospital for Children, Spokane, Washington
+ LOE-Prognostic Level III

Purpose: Many hospitals are moving towards screening all patients for Methicillin-resistant
Staphylococcus aureus (MRSA); however, there is a paucity of research evaluating universal
screening. The purpose of this study is to present the prevalence of MRSA colonization and
its association with surgical site infections (SSI) in pediatric orthopaedic patients.

Methods: In 2010-2011 pediatric patients undergoing elective orthopaedic surgery at our
institution were screened for MRSA following a universal screening protocol. From 2006-
2009 only patients considered high risk for MRSA were screened: those undergoing spine,
chest, or hip procedures, patients who were previously hospitalized within 3 months of
the procedure, or patients with indwelling devices (e.g. G-Tubes, tracheostomies, etc.).
Patients were screened via nasal swabs taken preoperatively. Identified carriers were treated
preoperatively with intranasal 2% mupirocin ointment and a shower with 2% chlorhexidine.
MRSA carrier and MRSA SSI rates were determined and compared between the two groups.
Additionally, the overall (MRSA + non-MRSA) SSI rates were determined.

Results: During the universal screening period 1496 surgical procedures were performed
and 1377 patients were screened for MRSA (screening rate 92%). Twenty eight patients were
identified as MRSA carriers (2.0%). Nine of the 28 met the high risk criteria. Two MRSA
and 10 non- MRSA SSIs were identified for an overall infection rate of 0.80%. During the
high risk screening period 1964 procedures were performed. One MRSA and 9 non -MRSA
SSIs were identified for and overall infection rate of 0.51%. MRSA screening was limited to
195 patients that met high risk criteria. Eighteen were identified as MRSA carriers (9.2%),
and 1 developed a MRSA SSI. The 3 patients with MRSA SSI had negative MRSA screens
preoperatively, and all met the high risk criteria. No SSIs were identified among the MRSA
carriers. The MRSA carrier rate was significantly greater in the high risk group compared
to the universal screening group (p<0.01). There was no significant difference in overall SSI
rate when comparing the universal screening period with the high risk screening period
(P value=0.28).

Conclusions: The prevalence of MRSA carriers was 2% in our elective pediatric orthopaedic
surgery population, and significantly higher in patients considered high risk for MRSA
infection (9.2%). No SSIs occurred in identified MRSA carriers.

Significance: Identifying and decolonizing MRSA carriers may help decrease the incidence
of MRSA infection. Focusing screening on patients considered high risk for MRSA SSI may
be as effective as universal screening in preventing infections.

1 LOE - Level of Evidence —Please see page 14 for details.
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Can an Algorithm Predict MRSA vs. MSSA Osteomyelitis?

Stuart Michnick, BS; Scott B. Rosenfeld, MD
Texas Children’s Hospital, Houston, Texas

+ LOE-Prognostic Level III

Background: A recent study used clinical factors to develop a prediction algorithm that
distinguishes MSSA from MRSA osteomyelitis. This was performed in a patient population
with a low prevalence of MRSA. The purpose of this project is to test the validity of this
algorithm in a region with a higher prevalence of MRSA and if possible generate a new
algorithm that is more applicable to this population.

Methods: We performed a retrospective review of 283 consecutive children treated for
either MRSA or MSSA osteomyelitis. 131 (46.3%) patients had MRSA and 152 (53.7%)
patients had MSSA. Variables including age, temperature, hematocrit, WBC, CRP, ESR,
ANG, platelet count, systolic blood pressure, and diastolic blood pressure were collected.
To test the previous algorithm the number of predictive factors met (temperature >37°C,
hematocrit <34, WBC >12,000 and CRP >13) was counted. We developed a new algorithm
using logistic regression to identify independent multivariate predictors of MRSA
osteomyelitis.

Results: Test of the previously described algorithm using our population showed a
sensitivity of 14.5% and specificity of 98.7% when using a threshold of 4 criteria. Using the
threshold of at least one criterion, sensitivity was 89.3% and specificity was 29.6%. Logistic
regression of factors in the new population determined three variables to be independent
predictors of MRSA osteomyelitis (CRP >6.8, WBC >9,500, ESR >44). Using a threshold of
1 positive factor yielded a sensitivity of 97.7% and a specificity of 22.4%. A Threshold of 3
yielded a sensitivity and specificity of 43.5% and 78.2%, respectively.

Conclusions: The previously described algorithm for predicting MRSA osteomyelitis
performed poorly when applied in a region where MRSA is more prevalent. Using 4 factors
as the threshold missed 85% of patients with MRSA. Using 1 factor as the threshold still
missed 11% of patients with MRSA and misclassified 70% of patients with MSSA. The best
algorithm we could create for our population performed poorly as well. Using 1 factor as the
threshold missed 43% and a threshold of 3 misses 38% of MRSA positive patients.

Significance: The two algorithms we studied failed to reliably differentiate between MRSA
and MSSA osteoemyelitis. In areas with a high prevalence of MRSA, we recommend
commencing therapy with broad spectrum antibiotic coverage until cultures return
identifying the organism.
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The Prevalence of MRSA Nasal Carriage in Pre-operative Pediatric
Orthopaedic Patients

Jessica Walrath, BS; William L. Hennrikus Jr, MD
Penn State College of Medicine, Hershey, Pennsylvania

1 LOE-Diagnostic Level 111

Purpose: Pre-operative nasal carriage of Methicillin-Resistant Staphylococcus aureus
(MRSA) potentially increases the risk of post-surgical infection. Surgical site infections
(SSI) result in increased morbidity and mortality, increased length of stay, and added health
care costs. SSI due to MRSA is particularly problematic. The purpose of this study is to
determine the prevalence of MRSA nasal carriage in pre-operative pediatric orthopaedic
patients and to determine if MRSA nasal carriage is a predictor of post-operative infection.

Methods: 699 consecutive pediatric patients (age < 18 years old) were retrospectively
studied who had undergone MRSA nasal screening prior to orthopaedic or orthopaedic/
neuro /spine surgery. Post-operative clinical cultures and infections, total surgical site
infections (SSI), epidemiological and surgical prophylaxis data were abstracted from the
charts. No special pre-operative interventions were performed in patients with positive
MRSA nasal screening in this patient population.

Results: Forty-one of 699 patients (6%) screened positive for MRSA isolates from the
anterior nares. Post-operatively, eight of the 41 patients (20%) that screened positive for
MRSA had a subsequent surgical site infection compared to 1.6% of the 658 patients that
screened negative for nasal MRSA (p<0.05). Twenty-seven of 41 patients (66%) that screened
positive for MRSA were male. 203 of the 699 patients (29%) had spina bifida. All 8 patients
with a surgical site infection had the diagnosis of spina bifida. Ten of the 33 patients (30%)
that screened positive for MRSA and did not have a subsequent SSI also had spina bifida.
Overall 18 out of 203 patients (9%) with spina bifida screened positive for MRSA and 8 out
of 203 (4%) of spina bifida patients had an SSI. 87% of the MRSA positive and SSI positive
patients had at least one previous hospitalization compared to 70% of the MRSA positive
but SSI negative patients and 52% of the MRSA negative patients. No patient with an SSI had
received vancomycin as a pre-operative antibiotic. All patients with an SSI received betadine
skin prep prior to surgery.

Conclusion: The prevalence of MRSA nasal carriage was 6%. Asymptomatic nasal carriage
of MRSA was predictive of post-operative infection. Children with spina bifida were at the
highest risk for having a positive MRSA nasal carriage and for developing a subsequent SSI.

Significance: Carriage of MRSA by children with spina bifida and potentially by household
members has implications for infection control and treatment strategies. Future studies
should target this high risk group of pediatric orthopaedic patients.

1 LOE - Level of Evidence —Please see page 14 for details.
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Management of Orthopedic Trauma Cases: An Evaluation of Three Different Models
at a Level I Pediatric Trauma Center

Allan C. Beebe, MD; Leisel M. Willis, BSc; Jan E. Klamar, MD; Kevin E. Klingele, MD;
Walter P. Samora III, MD; John R. Kean, MD

Nationwide Children’s Hospital, Columbus, Ohio
1 LOE-Economic and Decision Analysis Level IV

Introduction: In the past decade, surgeons responsible for call duties within the
Department of Orthopedics at our institution have implemented three different staffing
models, including a traditional call schedule (cases placed on an ‘add-on’ list), a scheduled
half-day of operating time reserved for trauma cases following call, and a full day dedicated
to trauma following the day of call. We reviewed these models, determining which is most
efficient at caring for patients with regards to delay to procedure start and Orthopaedic
support staffing at time of surgery.

Methods: We performed a retrospective query of all patients undergoing emergent surgical
procedures admitted to the Orthopedics service at our institution June 2002-August 2009.
The query returned a total of 951 cases over three distinct, comparable time intervals. These
intervals are consistent with staffing patterns relevant to our review: traditional call model
queried October 2001-September 2002, half-day of blocked operating time queried August
2003-July 2004, and full-day of blocked operating time queried October 2008 -September
2009. Variables surveyed included Admission type, date of injury, Hospital arrival date/time,
time from Admission to OR, and OR procedure start time.

Results: Of 260 patients admitted under the traditional call model, 68% of cases were
operated on within the conventional work week. Of these cases, 41% had a procedure start
time during hours of maximal staffing (07:00-17:00) with an average wait time of 17:40 from
presentation. Of 282 half-day and 401 full-day OR block cases, those seen during the work
week accounted for 76% and 68% of their respective patient populations with 95% and 98%
of procedures beginning during hours of maximal staffing (average wait times 15:10 and
15:09, respectively).

Conclusion: Surgical interventions performed after hours are associated with greater
complication rates adversely affecting length of stay, overall cost of treatment, and mortality
rates. Dedicating blocked time for trauma cases resulted in a significant increase in the
number of cases operated on during hours of maximal staffing while reducing the average
wait time from presentation to procedure start.

Significance: We propose evidence-based recommendations for design of the call model
best suited to addressing the needs of our pediatric patient population.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Children with Knee Monoarthritis in Lyme Disease Endemic Areas:
Who Needs Arthrocentesis?

Julia K. Deanehan, MD; Amir A. Kimia, MD; Sharman P. Tan Tanny MedSc;
Matthew D. Milewski, MD; Paul G. Talusan, MD; Brian G. Smith, MD;
Lise E. Nigrovic, MD, MPH

Division of Emergency Medicine, Boston Children’s Hospital and Harvard Medical School,
Boston, Massachusetts

1 LOE-Diagnostic Level II

Purpose: As Lyme and septic arthritis may present similarly, we sought to identify children
with knee monoarthritis at low risk for septic arthritis who may not require arthrocentesis.

Methods: We performed a retrospective study of children with knee monoarthritis
presenting to one of two pediatric centers, both located in Lyme disease endemic areas.
Septic arthritis was defined by a positive synovial fluid culture or synovial fluid pleocytosis
with a positive blood culture. We defined Lyme arthritis as positive Lyme serology or
physician-documented erythema migrans rash. All other children were considered to
have other inflammatory arthritis. We derived a clinical prediction model using recursive
partitioning to identify children at low risk for septic arthritis and externally validated this
model.

Results: We identified 673 patients with knee monoarthritis of which 19 (3%) had septic,
343 (51%) had Lyme and 311 (46%) had other inflammatory arthritis. We identified the
following predictors of knee septic arthritis: absolute neutrophil count (ANC) > 10 x 10°
cells/mm?® and an erythrocyte sedimentation rate (ESR) > 40 mm/hour. In the validation
population, no child with a peripheral blood ANC < 10 x 10° cells/mm3 and an ESR <
40 mm/hour had septic arthritis [sensitivity 6/6 (100%), 95% confidence interval (CI) 54-
100%; specificity 87/160 (54%), 95% CI 46-62%]. Overall, none of the 19 children with
septic arthritis were classified as low risk (0%, 95% CI 0-17%).

Conclusions: Laboratory criteria identify children with knee monoarthritis at low risk for
septic arthritis who may not require diagnostic arthrocentesis.

Significance: A clinical prediction model that identifies children with knee monoarthritis
in a Lyme disease endemic area that are low risk for septic arthritis may help some children
avoid unnecessary arthrocentesis in the appropriate clinical context.

1 LOE - Level of Evidence —Please see page 14 for details.
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Clinical and Economic Implications of Early Discharge following Posterior
Spinal Fusion for Adolescent Idiopathic Scoliosis

Nicholas D. Fletcher, MD; Nader Shourbaji, MD; Philip M. Mitchell, BA;
Timothy S. Oswald, MD; Dennis P. Devito, MD; Robert W. Bruce, MD

Emory University Department of Orthopaedics, Atlanta, Georgia
1 LOE-Therapeutic Level I1I

Purpose: Postoperative stay following posterior spinal fusion (PSF) for adolescent idiopathic
scoliosis (AIS) averages 5.2 - 6.5 days nationally despite a healthy patient population with
little evidence of untoward events following earlier discharge. The purpose of this study
was to evaluate the clinical and economic impact of an accelerated postoperative protocol
following posterior spinal fusion.

Methods: A retrospective review of patients treated at two institutions within the same
hospital system between 2006-2008 with PSF for AIS was performed. One institution
implemented a protocol to expedite discharge (ED) following PSF while the other maintained
a traditional discharge (TD) protocol. The ED protocol included widespread nursing
education and emphasized admittance to the floor with early mobilization, early transition
to oral narcotics, and discharge prior to complete return of bowel function. Patient charts
were reviewed for demographic data and to determine length of surgery, number of fusion
levels, estimated blood loss (EBL) ASA score, length of hospital stay, and any subsequent
complications. Hospital charges were divided by charge code to determine hospital charges
for room, pharmacy, physical therapy, and blood products.

Results: 279 of 365 patients (76.4%) treated with PSF carried a diagnosis of AIS and had
completed one year clinical and radiologic follow up, a period of time deemed adequate
to assess early complications. There was no significant difference between groups in age
at surgery, sex, number of levels fused, or length of follow up. Patients managed under the
ED protocol averaged 1.36 (31.8%) fewer days of inpatient stay. Operative time was also
associated with a shorter length of stay, with each additional hour of surgery adding 0.23
days to the hospital stay. Multiple regression analysis did not find a correlation between
length of stay and EBL or ASA score. Fewer patients required ICU admission under the
ED protocol (3 vs 8 patients, p=0.01) There was no difference in medical readmissions or
wound related complications between groups at one year follow up. Hospital charges for
room and board were significantly less in the ED group ($1885 vs $2779, p<0.001).

Conclusions: A protocol aimed to expedite discharge following PSF for AIS decreased
hospital stay by nearly a third without any increase in complication rate, a rate as much as
55% faster than the national average. A small but significant decrease in hospital charges
was seen following early discharge.

Significance: Early discharge following PSF for AIS may be achieved without increased risk
and while providing a small cost savings.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.

215




Sat., 5/4/13 Miscellaneous, Paper #112, 11:12 AM POSNA-2013
¢ The Use of rhBMP-2 in Congenital Pseudarthrosis of the Tibia

Terrence D. Anderson, MD; B. Stephens Richards I1I, MD
Texas Scottish Rite Hospital for Children, Dallas, Texas

t LOE-Therapeutic Level IV

Purpose: This IRB-approved retrospective study was performed to determine the efficacy
of rhBMP-2 use in the treatment of congenital pseudarthrosis of the tibia (CPT), and its
safety in this patient population.

Methods: We retrospectively reviewed 23 patients with CPT whose treatment over a 12-
year span (1999-2010) included BMP-2. Twenty-two patients had intramedullary fixation
(Williams rod or TEN) and one had external fixation. In addition to tibial stabilization, all
patients underwent autogenous bone graft and BMP administered on a collagen sponge.
Average age at the time of surgery was 6.6 yrs (range 1.2-14.4). Average follow-up was 5.2
years. Neurofibromatosis (NF1) was the primary diagnosis in 16/23 patients. Five of the 23
patients had prior unsuccessful tibial surgery.

Results: Radiographic healing was achieved in 16 of the 23 patients at an average of 9
months postop (7/7 idiopathic and 9/16 NF). Of these 16 patients, those with fixation
across the ankle had no refractures, whereas three of six patients whose fixation did not
cross the ankle subsequently refractured. The overall refracture rate was 25% in these 16
patients (included the one external fixation patient). Two of these four refracture patients
subsequently healed, one persisted, and one had amputation. Of the 7 patients who did
not heal after this first operation using BMP, three healed after revision, two had persistent
nonunions, and 2 had subsequent amputations. Those patients with prior unsuccessful
surgery all healed primarily. Three cases were complicated by deep infection (2 at tibia, 1 at
iliac crest). No adverse effects attributable to BMP were encountered.

Conclusion: The authors conclude that BMP-2 enables healing at an earlier time than
shown in previous reports without BMP-2. This physician-directed use of BMP-2 for the
treatment of CPT appears to be safe in this pediatric population.

Signficance: The use of BMP-2 in the surgical treatment of CPT results in shorter times to
radiographic union when compared to previous studies without the use of BMP-2.

1 LOE - Level of Evidence —Please see page 14 for details.
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Expansion Thoracoplasty: Is Earlier Better? Evaluation using a Rabbit Model of TIS

Casey Olson; Michael P. Glotzbecker, MD; Ayuko Takahashi; Brian D. Snyder, MD, PhD
Boston Children’s Hospital, Boston, Massachusetts

+ LOE-Therapeutic Level I

Purpose: Use rabbit model of Thoracic Insufficiency Syndrome (TIS) to evaluate the timing
of expansion thoracoplasty (ET) on correcting spinal deformity and pulmonary function.

Methods: Progressive constriction of the right hemi-thorax (TIS) was induced in 4 week-
old NZ rabbits (N=22) by tethering ribs 2-10. At age 7 weeks (EARLY, n=7) or 11 weeks
(LATE, n=7), rabbits underwent ET stabilized with a rib distracter (Figure 1). EARLY group
had repeat lengthening of the rib distracter at age 11 weeks. Treated rabbits were compared
to untreated (TIS, n=8) and NORMAL rabbits (n=6). All rabbits were weighed and imaged
with serial breath-hold trans-axial CT of the thorax at incremental inspiratory pressures 0-5,
5-15, 15-25 cm H,O to determine total lung capacity (TLC), right to left lung volume ratio
(R:L), respiratory compliance and scoliosis @ 6, 10, 14, & 28 weeks. All volume measures
were normalized by weight. Outcome variables were compared among the groups using
ANOVA with Bonferroni post-hoc analysis.
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Results: There were no significant differences in growth among groups. TIS rabbits did
not show failure to thrive. Tethering the right ribcage induced a convex left scoliosis of 40°.
ET corrected the scoliosis (p<0.001): there was 15° overcorrection for EARLY group and 6°
residual scoliosis for LATE group. At completion of growth, the TLC for the TIS group was
reduced 17% relative to NORMAL while the TLC of the EARLY group was reduced by only
6%. However TLC of LATE group was decreased 25% relative to NORMAL, worse than TIS
group (Figure 2). Right lung volume was 40% greater than left for NORMAL group, such
that R:L lung volume ~1.4 (Figure 3). In contrast, for TIS, EARLY and LATE groups, the
R:L lung volume <1 (p<0.0001). This metric reflects constricted growth of the right lung
and compensatory hypertrophy of the left. Respiratory compliance (AV/AP) was calculated
from the slope of the inspiratory pressure-volume curves for each group (Figure 4). The
compliance during tidal breathing (5-15 cmH,O) was compared: EARLY was equivalent to
NORMAL and significantly greater than TIS (p<0.01). Compliance of LATE group was not
different from TIS.
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Conclusion: When ET is performed earlier, there is greater improvement in pulmonary
function. However, ET performed either early or late corrected the kyphoscoliosis.

Significance: The benefit of ET depends on the timing of the procedure relative to the
growth remaining of the lungs and thorax.

1 LOE - Level of Evidence —Please see page 14 for details.
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Polysomnographic Screening in Children with Achondroplasia: There is No
Correlation between Sleep Disordered Breathing and Foramen Magnum Stenosis

Klane K. White, MD, MSc; Shawn E. Parnell, MD; Yemiserach Kifle, MD;
Marcella Blackledge, BA; Viviana Bompadre, PhD

Seattle Children’s Hospital, Seattle, Washington
1 LOE-Diagnostic Level ITI

Purpose: The relationship between disordered sleep and foramen magnum stenosis in
patients with achondroplasia is poorly understood. Central sleep apnea is thought to be
caused by cervicomedullary junction compression of spinal cord, leading to death. Magnetic
resonance imaging (MRI) of the cervical spine and craniocervical junction has become a
standard screening procedure in infants born with achondroplasia in many institutions.
Our institutional standard is to perform a screening polysomnogram to evaluate for central
sleep apnea as a proxy of foramen magnum stenosis. We have reviewed our patients with
achondroplasia that have undergone polysomnography and magnetic resonance imaging to
better delineate this relationship.

Methods: This study is a retrospective analysis of patients identified through an IRB
approved skeletal dysplasia registry. All patients identified with a diagnosis of achondroplasia,
having had a both MRI and polysomnography were enrolled in the study. A chart review of
correlating clinic visits for each patient was performed. Polysomnography results and MRI
results were evaluated for correlates of foramen magnum stenosis.

Results: We identified 25 patients with polysomnography and an MRI of the brain and spine.
19 patients were ultimately evaluated. The average age was 5.5 years, including 10 patients
under 1 year of age. An abnormal apnea —hypopnea index was found in 18/19 patients, with
central sleep apnea found in 4/19 (all four were under 18 months of age). One of these four
had mild cord compression, and none required surgical decompression. Four other patients
required foramen magnum decompression, all demonstrating significant cord compression
on MRI, two demonstrating cord signal change on T2 sequences, and one demonstrating
the presence of a syrinx. None of these four demonstrated central sleep apnea. Overall, we
found the counterintuitive finding that obstructive sleep apnea was associated with greater
foramen magnum diameter (r= 0.81) and anterior CSF space (r=0.62). The overall apnea-
hypopnea index was negatively correlated with the presence of abnormal T2 cord signal
change on MRI. We found no statistically significant correlation between central sleep apnea
and abnormal MRI findings suggestive of foramen magnum stenosis.

Conclusion: Sleep disordered breathing is common in pediatric patients with achondroplasia
and can include both obstructive and central sleep apnea. Polysomnography is a critical
component of care in these patients but does not appear to correlate with MRI findings of
foramen magnum stenosis.

Significance: Polysomnography is important for children with achondroplasia, but an MRI
is also required to evaluate for foramen magnum stenosis.
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At What Age do Cam and Pincer Morphology Become Apparent: An Analysis of 225
Pediatric and Adolescent CT Scans

Shafagh Monazzam, MD; James D. Bomar, MPH; Jerry Dwek, MD;
Harish S. Hosalkar, MD; Andrew T. Pennock, MD

Rady Children’s Hospital, San Diego, California
1 LOE-Prognostic Level III

Purpose: We use standardized pelvic CT’s to determine: 1) the variation of acetabular
and femoral measurements between infancy and skeletal maturity 2) the prevalence of
cam morphology during growing years and the age at which children start developing this
morphology 3) the prevalence of pincer morphology during growing years and the age at
which children start developing this morphology.

Methods: We retrospectively reviewed 236 consecutive abdominal CT scans in patients
age 2-19 obtained for non-orthopedic complaints. Patients with previous hip or major
global developmental diseases were excluded. A total of 225 CT scans (244 female and
206 male hips) met the inclusion criteria. All CT images were reconstructed in 3D and re-
oriented to create standardized 2D images with neutral pelvic tilt and inclination. Tonnis
angle, acetabular depth ratio, and center-edge angle were measured on the coronal slice
corresponding to the center of the acetabulum. Acetabular version was measured both at
the center of the femoral head and at the superior one fourth of the acetabulum. Alpha angle
was measured on the axial oblique image. Linear regression analysis was performed and
odds ratios were calculated.

Results: Tonnis angle and alpha angle showed a progressive decrease as a function of
age (p<0.001). Acetabular version, center-edge angle and acetabular depth ratio showed a
progressive increase as a function of age (p<0.001). The odds of having cam morphology
defined as, o angle >55°, are 3.9 (CI: 1.76 to 8.57, p = 0.001) times greater for males over the
age of 10 than the rest of the population. Pincer morphology defined as Tonnis angle <0°,
center edge>40°, and/or acetabular retroversion with at least center edge>30°, was 11.52
(CI: 4.45 t0 29.8, p < 0.001) times greater for patients over the age of 12 compared to those
under 12. The earliest age at which cam morphology occurred in this study cohort was 10
years, and the earliest pincer morphology occurred at the age of 12.

Conclusions: Acetabular measurements demonstrated increased acetabular coverage with
age and/or progressive ossification of the acetabulum. By adolescence, the incidence of FAI
morphology is similar to that reported in the adult literature.

Significance: FAI morphology as detected by CT occurs in early adolescence (age 10-14)
around the time of the proximal femoral growth plate closure. Future studies looking at the
etiology of FAI will need to target this “at risk” age group.

1 LOE - Level of Evidence —Please see page 14 for details.
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Can Sub-clinical Rickets Cause SCFE? A Prospective, Pilot Study

Alexandre Arkader, MD; Regina P. Woon, MPH; Vicente Gilsanz, MD
Childrens Orthopaedic Center, Children’s Hospital Los Angeles, Los Angeles, California

+ LOE-Prognostic Level I

Purpose: Slipped capital femoral epiphysis (SCFE) etiology remains unknown, however,
most patients are obese and have increased BMI. Vitamin D is a major regulator of bone
homeostasis and calcium metabolism. Vitamin D deficiency is one of the major causes of
rickets, and rickets has been associated with SCFE. Children with high BMI are known to
have lower vitamin D levels. Therefore, we hypothesize that children who develop SCFE
may have a sub-clinical rickets predisposing physeal disease.

Methods: This was a pilot, prospective study designed to determine the relationship between
vitamin D, bone, muscle and fat in patients with SCFE. We aimed to enroll 20 patients with
unilateral SCFE between the ages of 8 and 16 years. Upon diagnosis, vitamin D, PTH, T4,
and TSH levels were obtained. A single CT scan of the midshaft femur was performed to
obtain cortical bone density (CBD). Subjects were excluded if they had endocrynopathies or
did not complete the CT scan. Demographics, BMI and the results obtained were compared
to generate a relationship between vitamin D levels and SCFE.

Results: 20 patients were enrolled, 13 males and 7 females, at an average age of 12 years
(range, 9-14), and mean BMI was 26.3 (range, 20.9-34.1). There were 17 stable and 3 unstable
SCEFE. 18 of the 20 patients met all criteria. Overall, mean and SD values for Vitamin D
were within the normal range (46.5 + 21.7). We found no difference in values in Vitamin D
between 6 subjects who were non-obese (BMI < 95%) and the 9 subjects who were obese
(BMI > 95%); (34.8 + 16.8 vs. 51.6 + 22.4, P = .144). Moreover, we found no difference in
CBD between these two groups (1126 + 33.1 vs. 1147 + 41.2; P = .333). There were also no
differences in vitamin D and CBD between 17 stable and 3 unstable SCFE.

Conclusion: Although obese children are known to have a decrease in their vitamin D level
and although SCFE has been associated with high BMI in the past, we did not show a clear
correlation between low vitamin D and development of SCFE in this subset of patients.

Significance: The etiology of SCFE is still unknown. In this prospective pilot study, we
failed to show a relationship between sub-clinical rickets and development of SCFE.
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Treatment of Snapping Scapula Syndrome in Pediatric and Adolescent Patients

Brian M. Haus, MD; Adam Y. Nasreddine, MA; Omar Badri, BA;
Catherine A. Suppan, BA; Mininder S. Kocher, MD, MPH

Boston Children’s Hospital, Boston, Massachusetts
+ LOE-Therapeutic Level II1

Purpose: The purpose of this study was to review two separate cohorts of young patients
treated for snapping scapula: those treated surgically and those managed non-operatively.

Methods: A retrospective IRB-approved review was conducted on 18 pediatric aged patients.
(19 shoulders); 12 patients (average age 13.3) were treated non-operatively, 6 patients
(average age 15.4) (7 shoulders) were treated operatively. Demographic and clinical data
was collected from medical records and two questionnaires for; level of activity, return to
sport, subjective satisfaction from treatment and preoperative/postoperative levels of pain.
The American Shoulder and Elbow Society (ASES) score was measured for both groups.

Results: Mean follow-up for non-operative patients was 49.6 months. Pre-treatment
subjective pain levels were 5.2 (scale 1-10), post-treatment were 1.5. There was a 67% return
to play rate, and an overall 75 % satisfaction rate. Post-treatment ASES scores were 90.0.
Mean follow-up for surgical patients was 112.0 months. Pre-treatment subjective pain level
was 8.6, post-treatment was 0.75. There was a 67% return to play rate and an overall 100%
satisfaction rate. There were no complications. Post-treatment ASES scores were 92.6.

Conclusion: Outcomes for non-operative treatment of snapping scapula are good for young
patients. Surgical management of snapping scapula is a safe and viable treatment option for
patients who fail non-operative treatment.

Significance: There is sparse literature regarding the outcomes of treatment for snapping
scapula in pediatric and adolescent patients. The present study show that patients treated
non-operatively and those treated operatively both had successful outcomes with level of
activity, return to play and subjective pain.

1 LOE - Level of Evidence —Please see page 14 for details.
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SYMPOSIA « THURS., MAY 2,2013

DISASTER RESPONSE SYMPOSIUM

Thurs., May 2, 2013 « 1:30 PM - 3:00 PM « Room: Dominion North
Chair: William L. Hennrikus Jr, MD

Faculty: Scott C. Nelson, MD; Scott M. Needle, MD, FAAP; J. Eric Gordon, MD;
Richard M. Schwend, MD; Richard W. Kruse, DO; Michael R. Morris, MD;
Kathleen A. McHale, MD; Craig P. Eberson, MD; Sanjeev Sabharwal, MD; Eric W. Edmonds, MD

This 90 minute break out symposium is designed to update pediatric orthopaedic
surgeons about unique patient care requirements presented by the austere environments
of disaster. Valuable information will be presented for personal and team preparation to
effectively handle the physical, emotional, and care management skills needed to treat
injured children in areas affected by catastrophic events.

At the conclusion of this symposium the leaner should be able to:

o Identify the challenges of caring for pediatric victims of disaster in an austere
environment.

« Describe injuries commonly encountered in the disaster environment.

 Discuss personal and team preparation for serving as a member of a disaster
response team.

1:30 PM—1:32 PM Introductions
William L. Hennrikus Jr, MD, Hershey, Pennsylvania

1:32 PM-1:52 PM Pediatric Orthopaedics in Disaster - Improvise Don’t Compromise
Scott C. Nelson, MD, Loma Linda, California

1:52 PM-2:12 PM Update on the American Academy of Pediatric efforts in
Disaster Preparation

Scott M. Needle, MD, FAAP, Naples, Florida

2:12 PM-2:30 PM Panel Discussion Q/A
Moderator: J. Eric Gordon, MD, St. Louis, Missouri
Panelists: Scott C. Nelson, MD, Loma Linda, California;
Richard M. Schwend, MD, Kansas City, Missouri;
Richard W. Kruse, DO, Wilmington, Delaware
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POSN

DISASTER RESPONSE SYMPOSIUM (cont.)

The Pediatric Orthopaedic Society

of North America

DISASTER RESPONSE/TRAUMA PAPERS
Moderator: Eric W. Edmonds, MD, POSNA Trauma Committee, Chair, San Diego, California

2:30 PM-2:34 PM

2:34 PM-2:38 PM

2:38 PM-2:42 PM

2:42 PM-2:46 PM

2:46 PM-2:50 PM

2:50 PM
3:00 PM

Ankle-Brachial Index is Reliably Measured by Physician and
Non-Physician Pediatric Healthcare Professionals

Konstantinos Triantafillou, MD; Michael C. Aynardi, MD;
James A. Costanzo, MD; Richard W. Kruse, DO

Nemours/Alfred I. duPont Hospital for Children, Wilmington, Delaware

The Effect of Education on Orthopedic Surgery Residents’ Ability
to Evaluate Compartment Syndrome

Michael R. Morris, MD; Benjamin L. Harper, MD; Michael B. Shaheen, MD;
Alan T. Davis, PhD; Blaise A. Nemeth, MD, MS; Matthew A. Halanski, MD

Helen DeVos Children’s Hosiptal / Spectrum Health, Grand Rapids, Michigan

“Quiet” Compartment Syndrome: Silent Compartment Syndrome in
Kids—Four lllustrative Cases and Review of the Literature

Kathleen A. McHale, MD; Christopher P. Mcllvaine, BS

Uniformed Services University for the Health Sciences Bethesda, Maryland

and Inova Health System Falls Church, Virginia

Temporizing Management of Pediatric Femur Fractures Utilizing

J-Splints

Scott A. Ritterman, MD; Alan H. Daniels, MD; Patrick M. Kane, MD;

Craig P, Eberson, MD; Christopher T. Born, MD

Alpert Medical School of Brown University, Providence, Rhode Island

External Fixation in Pediatric Femur Fractures: Where Are We Now?
Heather Kong, MD; Sanjeev Sabharwal, MD, MPH
UMDNJ-New Jersey Medical School, Newark, New Jersey

PANEL: QUESTIONS & DISCUSSION

Adjourn

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #1, 2:30 PM

Ankle-Brachial Index is Reliably Measured by Physician and Non-Physician Pediatric
Healthcare Professionals

Konstantinos Triantafillou, MD; Michael C. Aynardi, MD; James A. Costanzo, MD;
Richard W. Kruse, DO

Nemours/ Alfred I. duPont Hospital for Children, Wilmington, Delaware

+ LOE-Diagnostic Level 11

Purpose: The ankle-brachial index (ABI) has been validated as a noninvasive means to
diagnose arterial injury associated with extremity trauma. The literature lacks consensus
regarding which health care professionals perform the most reliable measurements in the
acute pediatric trauma setting. This study seeks to determine intra- and inter-observer
variability of ABI measurements among different categories of healthcare professionals.
The authors propose that there will be no significant difference when comparing physician
measurements to the measurements of the other healthcare providers.

Methods: 20 pediatric healthcare employees trained in proper technique for recording
an ankle- brachial index (7 physicians, 4 physician’s assistants, 5 registered nurses, and
4 medical assistants) were enrolled for participation in this prospective investigation.
After obtaining IRB approval, ABIs were obtained from one control subject during this
investigation. Measurements were taken using a cuff 40% larger than the limb, inflated
to suprasystolic pressure and assessed with Doppler ultrasound using an 8-Mhz Doppler
transducer using the radial and posterior tibial arteries. Each measurement was recorded
on the left side for convention, at the level of the heart, and in a quiet room after resting for
5 minutes. Measurements were repeated for each clinician at three separate intervals and
recorded. ABIs were then calculated and analyzed.

Results: The mean ABI recorded by the 20 healthcare providers was 1.20 + 0.087 with a 95%
Confidence Interval of 1.16 to 1.24. The inter-observer variability was 7.21%. A comparison
of physician’s ABI recordings to the remaining healthcare providers, 1.22 + 0.12 vs. 1.18
+ 0.06 confidence interval (-0.05 to 0.13), failed to reveal a statistical difference between
the two groups (p=0.342). Lastly, there was no statistical difference detected between each
observers individual measurements (p=0.844).

Conclusion and Significance: The use of the ABI for assessment of vascular dysfunction
in the adult population has been investigated in greater detail; few studies exist evaluating
traumatic vascular injury in the pediatric literature. The inter- and intra- observer reliability
of ABI measurement between healthcare providers of various levels of training is high.
Future studies can confidently use the measurements provided by physician and auxiliary
staff in conducting research regarding the assessment of the dysvascular limb in pediatric
extremity trauma.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #2, 2:34 PM

The Effect of Education on Orthopedic Surgery Residents’ Ability to Evaluate
Compartment Syndrome

Michael R. Morris, MD; Benjamin L. Harper, MD; Michael B. Shaheen, MD;
Alan T. Davis, PhD; Blaise A. Nemeth, MD, MS; Matthew A. Halanski, MD

Helen DeVos Children’s Hosiptal, Grand Rapids, Michigan

+ LOE-Diagnostic Level 11

Purpose: Acute compartment syndrome is a serious and often devastating condition. As
a clinical diagnosis, evaluation proves difficult in pediatric and obtunded patients. Use of
pressure-monitoring devices aids in diagnosis, but requires appropriate use and acceptable
accuracy of measurements. This study aims to demonstrate the effect of an educational
program on resident-performed intra-compartmental pressure measurement.

Methods: Twenty-four orthopedic surgery residents, PGY1-5, were observed on the use
of an intra-compartmental pressure monitor before and after an educational session on
five steps (Assembly, Purging of air, Zeroing, Injection, Stabilization) and accuracy of
reading. Adequate performance of each step was based on manufacturer instructions. A
clinically significant difference in readings was considered to be > 5 mm Hg. All steps
and measurements were performed on the anterolateral compartment of a porcine limb
receiving a saline infusion at a constant pressure as measured by a blinded indwelling
pressure monitor. Statistical analysis on each subject’s successful performance of the five
steps before and after teaching was assessed using McNemar testing, and differences in
measurements between that of the learner and the indwelling catheter were assessed using
paired t-test. Error in measurement was assessed using the Wilcoxon rank sums test. IRB
approval was not required due to the educational nature of the study.

Results: The total number of technical errors decreased across all five steps assessed
from before vs. after teaching: 1. Assembly (4 vs.1), 2. Purge (13 vs. 1), 3. Zeroing (15
vs. 2), 4. Injection (14 vs. 2), 5. Stabilization (13 vs. 3) (p<0.01). The mean difference in
measurements before and after teaching was 21.9+12.7 (mean+SD) mm Hg and 0.9+8.3,
respectively (p<0.001). The median error before and after teaching was 21 and 5 mm Hg,
respectively (p<0.001).

Conclusion: Didactic teaching and use of model simulation decrease the number of
errors in intra-compartmental pressure monitor use and increase the accuracy of pressure
measurements by orthopedic residents.

Significance: Resident physicians are often the first-line evaluators of patients with
potential compartment syndrome but rarely receive formal training on the use of intra-
compartmental pressure monitors. This study demonstrates the significant errors that may
occur with inexperienced and untrained practitioners measuring compartments.

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #3, 2:38 PM

“Quiet” Compartment Syndrome: Silent Compartment Syndrome in Kids -
Four Illustrative Cases and Review of the Literature

Kathleen A. McHale, MD; Christopher P. McIlvaine, BS

Uniformed Services University for the Health Sciences Bethesda, Maryland
and Inova Health System Falls Church, Virginia

+ LOE-Therapeutic Level IV

Introduction: Compartment syndrome is infrequent in children but has been reported
with forearm and tibia fractures and less with elbows. Silent or unrecognized compartment
syndrome is particularly devastating, and certain circumstances may make children’s
symptoms less apt to point to the diagnosis. This paper reports 4 cases of pediatric silent
compartment syndrome which illustrate the various reasons for the difficulty in detection.

Materials and Methods: Four children had non-classic presentation of compartment
syndrome without pain. An 8 year old bipolar male sustained an open fracture dislocation
of the ankle and underwent irrigation, debridement, and provisional fixation; wounds
were left open. A “second look” was done at 48 hours. The need for pain medicine was
negligible. On the fourth post-operative day, the patients’ blood pressure averaged 200/100
with tachycardia. The foot was swollen despite bulky compressive dressings. Compartment
pressures of the foot (not leg) were severely elevated; fasciotomy of foot compartments
was performed. The intrinsic foot muscles are atrophied at 4 years post-op. A 13 year old
male with multiple hereditary exostoses (MHE) underwent removal of several lesions of
the proximal tibia and distal femur; local wound infiltration with marcaine was done at
the end of the case without formal nerve block. His immediate post-operative course was
unremarkable; sensation and motor function of the extremity were intact. Twelve hours
after surgery, nurses noted that the patient had no sensation in his foot. Compartment
pressure of all four leg compartments were normal. To rule out hematoma, CT scan was
done and showed changes consistent with compartment syndrome. The patient was taken
to the OR at about 20 hours post-op. Four compartment fasciotomy relieved pressures
of 40 and above. All compartments were opened. The anterior tibialis muscle was non-
contractile. After multiple debridements and negative pressure treatment, the wound was
closed; there was very little return of the anterior compartment muscles. Over time, it was
revealed that the patient was on a “summer medication break” from several behavioral
control medications. Because of the abnormal amount of wound drainage, clotting
studies were performed. Factor VII was low which has been reported in MHE. A 12 year
old underwent a flexible nailing of his both bones of the forearm fracture the day of the
fracture. The patient was admitted overnight and was noticed to have intermittently high
blood pressure for age. Approximately 22 hours post-operatively, although pain on passive
extension of the fingers was minimal, he refused to move his fingers. He had not complained
of pain, but his parent insisted that he be given pain medicine every 4 hours. He underwent
compartment release with eventual return of all muscles. A 96 hour newborn was transferred
with a cool, swollen left upper extremity; initial diagnosis was arterial insufficiency.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #3, 2:38 PM (cont.)

Compartment pressures were extremely elevated, and full release of arm, forearm, and hand
was done with repeated dressings. Intrinsic muscle loss to the hand with partial amputation
of the little finger resulted. \Results: The above cases illustrate some classic causes silent
compartment syndrome, i.e. known psychiatric disorder, bleeding diastheses, and non-
verbal patients. The forearm fracture illustrates the higher incidence of compartment
syndrome when intramedullary fixation is performed right after injury. The tibia case shows
the previously reported possibility of gradual onset but also shows that not all pediatric
compartment syndrome cases do well as the literature seems to indicate. These cases also
bring to light other situations that make diagnosis difficult: undeclared psychological
disorders that the parents are ashamed to report; “medication holidays”; parental
overmedicating the child; and unfamiliarity of the primary and nursing staff as to the signs
of compartment syndrome.

Conclusion: Particular attention to medication states both pre- and post-operatively may
speed clinical thinking and diagnosis. Changes in vital signs serve as tips to investigate.

Signifigance: Vigilance for compartment syndrome in even the most routine of pediatric
cases is mandatory.

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #4, 2:42 PM

Temporizing Management of Pediatric Femur Fractures Utilizing J-Splints

Scott A. Ritterman, MD; Alan H. Daniels, MD; Patrick M. Kane, MD;
Craig P. Eberson, MD; Christopher T. Born, MD

Alpert Medical School of Brown University, Providence, Rhode Island

+ LOE-Therapeutic Level IV

Purpose: Pediatric femur fractures are common injuries encountered by pediatric
orthopaedists. While much has been written regarding definitive management of these
fractures, little has been devoted to the acute temporizing management of these injuries. The
purpose of our study was to evaluate the utility of the J-splint in temporizing management
of pediatric femur fractures, specifically in relation to pain management and fracture
angulation.

Methods: IRB approval was obtained prior to initiation of this study. Data from 18
consecutive pediatric patients with femur fractures temporized with J-splinting was
retrospectively collected. Patient age, weight in kilograms (kg), fracture location, pre-
splinting fracture angulation as measured on anteroposterior (AP) and lateral radiographs,
post-splinting angulation on AP and lateral radiographs, and definitive treatment method
were recorded. Pre and post-splinting pain ratings were recorded using either the FLACC
or Wong Baker FACES scoring systems. Paired T-tests were performed to evaluate the
differences between pre and post-splinting fracture angulation for both AP and lateral
radiographs as well as pre and post-splinting pain ratings.

Results: The mean age of patients treated in the J-splint was 6 years of age (range: 1y10m -
11y). The mean patient weight was 21.1 kg (range: 10kg - 57kg). No complications associated
with J-splinting were recorded. Initial pre-splinting AP fracture angulation averaged 12.3°
while lateral angulation averaged 8.8°. Average post-splinting AP fracture angulation
improved to 8.2° while lateral angulation was 9.2°, although these differences were not
statistically significant (p>0.074, p>0.84 respectively). Pain ratings were significantly
reduced from a pre-splinting average of 6.0 to a post-splinting average of 1.0 (p<0.0001).
Narcotic and anxiolytic pain medication use were reduced once splinting was completed.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #4, 2:42 PM (cont.)

Discussion: The J-splint technique for temporizing management of pediatric femur fractures
appears to be a reliable, simple, and rapidly applied splint that can effectively stabilize most
pediatric femur fractures. While we did not find a significant difference in pre- to post-
splinting fracture angulation, there was a trend towards improvement. More importantly,
there was a significant reduction in pain ratings following splinting. Additionally, once
J-splinting was completed, there was decreased narcotic administration. The J-splint appears
to be a cost-effective, reliable, and safe method for temporizing pediatric femur fractures
that can rapidly be applied in the emergency department with minimal sedation which can
stabilize a patient until definitive management or transfer to a higher level of care.

Significance: The J-splint should be used for temporizing management of selected pediatric
patients with femur fractures. It can effectively and reliably provide fracture stabilization
and pain relief until patients can be transferred to a high level of care or until definitive care
can be delivered. There were no complications due to J splint application in this small series.

1 LOE - Level of Evidence —Please see page 14 for details.
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Thurs., 5/2/13 Disaster Response/Trauma Symposium POSNA-2013
Paper #5, 2:46 PM

External Fixation in Pediatric Femur Fractures: Where Are We Now?

Heather Kong, MD; Sanjeev Sabharwal, MD, MPH
UMDNJ-New Jersey Medical School, Newark, New Jersey

+ LOE-Therapeutic Level IV

Purpose: Recent advances in external fixation technique and pin design including
Hydroxyapatite coating have minimized complications such as pin site infection and
loosening. This study examines the clinical outcome of a cohort of pediatric patients with
femur fractures treated with external fixation using contemporary techniques.

Methods: Records of children who underwent external fixation for a femur fracture
from 1997-2012 by a single surgeon were retrospectively reviewed. Demographic data,
type of external fixator used, fracture pattern, location, and angulation were documented.
Follow-up radiographs were examined for fracture alignment, limb length discrepancy, and
lateral distal femoral angle (LDFA). Any complications or unplanned surgeries were noted.

Results: 20 patients met the inclusion criteria. The mean age at the time of injury was
10 (range 4-15) years. Indications for external fixation were length unstable fracture (9),
metadiaphyseal location (5), and underlying metabolic bone disease (5). The remaining
patient had a refracture after premature removal of intrameduallry elastic nails. Three
patients had an underlying diagnosis of Osteogenesis Imperfecta (OI) and two had
spastic quadriplegia with Cerebral Palsy (CP). Five patients underwent monolateral
external fixation, ten hybrid fixators, one circular frame, and four had fixator-augmented
intramedullary nailing (2 OI, 2 CP). Mean time in external fixator was 14.4 (range 4-24)
weeks.

At an average follow-up of 23 (range 1-78) months, mean fracture angulation was 1.9°
(range 0-5.2°) and LDFA was 88.3° (range 82.8-93.2°). One patient with OI treated without
supplemental intramedullary nailing developed an angular deformity requiring surgical
correction. There were no cases of non-unions. Two patients (10%) sustained refracture
through the original fracture site and none through pin sites. At final follow-up, no patients
had a clinical leg length discrepancy >1 cm. Three children had radiographic leg length
discrepancy >2 cm, although 2/3 had sustained additional lower extremity fractures. There
were no pin site infections that required readmission, IV antibiotics, or additional surgery.

Conclusion: This study cohort demonstrated no cases of non-union or clinically significant
pin related complications. Refracture and angular deformity did occur in three subjects, and
were largely preventable.

Significance: When used for selective indications, external fixation using contemporary
techniques is a viable option for treating pediatric femoral shaft fractures. With
modifications in surgical technique and post-operative protocol, there is a potential for
further improvement in clinical outcome.
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PSN NP/PA (POPS) SYMPOSIUM

The Pediatric Orthopaedic Society
of North America

NP/PA (POPS) SYMPOSIUM

Thurs., May 2, 2013 « 1:30 PM - 3:00 PM « Room: Grand East
Co-Ghairs: Coley Vitztum, RN, CCNS, RNFA and Allison Lind, RN, MN, MPH, CPNP
Faculty: John P. Dormans, MD, James G. Wright, MD, Brian D. Snyder, MD, PhD

This 90 minute symposium will delve into the latest research and trends in the assessment,
diagnosis and evidence-based treatment of bone cysts and tumors. Dr. James Wright from
Toronto Sick Kids will discuss evidence-based treatment and outcomes for unicameral
bone cysts, and Dr. Brian Snyder from Boston Children’s will present on biomechanics of
bone cysts and the prophylactic treatment of impending fractures. Dr. James Dormans
from The Children’s Hospital of Philadelphia will conclude the discussion by presenting
on the evaluation and treatment of bone tumors. The presentations will be followed by a
panel discussion.

THE ASSESSMENT, DIAGNOSIS AND EVIDENCE-BASED
TREATMENT OF BONE CYSTS AND TUMORS

I. Evidence-based treatment and outcomes for unicameral bone cysts
James G. Wright, MD (Hospital for Sick Children, Toronto, Ontario, Canada)

Il. Biomechanics of bone cysts and the prophylactic treatment of impending fractures
Brian D. Snyder, MD, PhD (Boston Children’s Hospital, Boston, MA)

lll. Evaluation and Treatment of Bone Tumors (benign vs. malignant) and Infection
John P. Dormans, MD (Children’s Hospital of Philadelphia, Philadelphia, PA)

IV. Panel Discussion

1 LOE - Level of Evidence —Please see page 14 for details.
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PSN PRACTICE MANAGEMENT SYMPOSIUM

The Pediatric Orthopaedic Society
of North America

PRACTICE MANAGEMENT SYMPOSIUM

Thurs., May 2, 2013 « 1:30 PM - 3:00 PM « Room: Grand West & Center

Co-Chairs: Jeffrey R. Sawyer, MD; Kerwyn C. Jones, MD

Faculty: Randolph B. Cohen, MD; Kerwyn C. Jones, MD; Scott J. Mubarak, MD;
Jeffrey R. Sawyer, MD

ENHANCING EFFICIENCY AND REVENUE IN
PEDIATRICS ORTHOPAEDIC PRACTICE

Due to changing practice patterns including fewer general orthopaedists taking care of
children, the emergence of large pediatric hospitals and concerns about medicolegal
liability, the volume and complexity of children needing orthopaedic care continues to
grow. At the same time, health care reform including increased regulation and declining
reimbursement is also occurring. The purpose of this symposium is to learn strategies to
deal with these challenges by improving efficiency and enhancing revenue production
while providing high quality care to children with orthopaedic conditions.

1:30 PM-1:35 PM Introduction

Kerwyn C. Jones, MD, Akron Children’s Hospital;
Jeffrey R. Sawyer, MD, Campbell Clinic-University of Tennessee,
Memphis, Tennessee

1:35 PM-1:45PM Negotiating with Hospitals/Payers and Increasing Referrals and
Revenue via Branding

Randolph B. Cohen, MD, Joe DiMaggio Children’s Hospital, Hollywood, Florida
1:45 PM-1:55 PM Discussion
1:55 PM-2:05 PM Use of Toyota LEAN Principles in Medical Practice
Kerwyn C. Jones, Akron Children’s Hospital, Akron, Ohio
2:05 PM-2:15PM Discussion
2:15 PM-2:25 PM Use of Mid-level Providers in Pediatric Orthopaedics
Scott J. Mubarak, MD, Rady Children’s Hospital, San Diego, California
2:25 PM-2:35 PM Discussion
2:35 PM-2:45 PM Revenue Generating Strategies
Jeffrey R. Sawyer, MD, Campbell Clinic-University of Tennessee,
Memphis, Tennessee
2:45 PM-2:55 PM Discussion
2:55 PM-3:00 PM Wrap Up
Kerwyn C. Jones, MD, Akron Children’s Hospital;
Jeffrey R. Sawyer, MD, Campbell Clinic-University of Tennessee,
Memphis, Tennessee
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PS NA SHAREPOINT TRAINING POSNA 2013

The Pediatric Orthopaedic Society
of North America

SHAREPOINT TRAINING POSNA 2013

Thurs., May 2, 2013 « 3:15 PM - 4:45 PM « Room: Dominion North

POSNA SHAREPOINT TUTORIAL

Chair: Bryan J. Tompkins, MD

Faculty: Bryan J. Tompkins, MD, Spokane, Washington;
Thomas G. McPartland, MD, Princeton, New Jersey; Internet Committee Members

In the coming year, POSNA will be introducing Microsoft SharePoint Foundation, a
powerful online collaboration tool for members. Committees and groups within POSNA
will be able to leverage this platform to build online communities, manage tasks, store
documents and media and other collaborative features. This workshop is designed for
members to learn the basic tools and skills necessary to use and manage SharePoint. This
interactive workshop is designed for committee leaders who wish to develop their own
SharePoint site and POSNA members who want learn how to contribute to existing sites.
NO advanced computer knowledge is required.

3:15PM-3:30 PM INTRODUCTION TO SHAREPOINT

What is SharePoint?

How to Login

Workspace Basics and Navigation
POSNA SharePoint Helpdesk

The Sandbox

Questions?

3:30 PM-4:10 PM CONTENT MANAGEMENT

¢ Understanding Lists and Libraries
¢ Document Management
0 Basics
0 Integration with Microsoft Office
0 Alerts and Versioning
¢ Collaboration Features
0 Calendars
o Contacts 0 Discussion Groups
0 Announcements
¢ Questions?

1 LOE - Level of Evidence —Please see page 14 for details.
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4:10 PM—-4:20 PM ADVANCED FEATURES

¢ Reporting Modules
Setting Security

Wikis

Blogs

Custom Modules (Maps)
e Workflows

4:20 PM—4:30 PM DESIGNING A SITE FOR YOUR COMMITTEE/PROJECT

4:30 PM—-4:45 PM QUESTIONS/DISCUSSION

Live demonstration of the POSNA SharePoint site will be used during most talks to
provide a real world working version of the site experience. We also hope to have

a “sandbox” site to allow users to play around with SharePoint to upload and edit
documents, create events, navigate workspaces, etc. without the worry of harming an
actual site during the conference.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.

235



PS NA COUR SYMPOSIUM

The Pediatric Orthopaedic Society
of North America

COUR SYMPOSIUM

Thurs., May 2, 2013 « 3:15 PM - 6:00 PM « Room: Grand East

DEVELOPING AND MAINTAINING A PEDIATRIC
ORTHOPAEDIC OUTREACH PROGRAM

3:15 PM-4:45 PM

SCHOLAR PRESENTATIONS
4:45 PM—-6:00 PM

Faculty: Michelle A. James, MD, Sacramento, California;
Robert M. Bernstein, MD, Los Angeles, California;

Coleen S. Sabatini, MD, San Francisco, California;

Andrea S. Bauer, MD, Shriners Hospital, Sacramento California

The COUR symposium will focus on Developing and Maintaining a Pediatric Orthopaedic
Outreach Program. Topics pertinent to POSNA members interested in volunteer activities
in resource challenged environments will be highlighted. Themes including developing
and maintaining an outreach program, the role of U.S. and local trainees, feasibility of
performing complex surgeries and getting informed consent in austere environments will
be discussed by a panel of speakers with a broad range of experience in overseas medical
missions. This session will be moderated by Michelle A. James. Other members of the
panel are Matt Bernstein, Coleen S. Sabatini and Andrea S. Bauer.

Immediately following this symposium, there will be a short presentation by each of the
visiting COUR scholars. All are invited to attend and meet these emerging leaders of
pediatric orthopedic in the international community.

TOPICS:

1. Developing and Maintaining an Outreach Program

2. The Roles of US and Local Trainees

3. Planning and Performing Surgery for Complex Conditions

4. Learning from Local Surgeons and Health Care Workers

5. Ethical Issues: Informed Patient Consent, Follow-up Care, Outcomes Research

POSNA extends sincere appreciation to Medtronic for an educational grant
in support of this session
1 LOE - Level of Evidence —Please see page 14 for details.
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PSN EVIDENCE BASED MEDICINE SYMPOSIUM

The Pediatric Orthopaedic Society
of North America

EVIDENCE BASED MEDICINE/CLINICAL
TRIALS SYMPOSIUM

Thurs., May 2, 2013 « 3:15 PM - 4:45 PM « Room: Grand West & Center
Co-Ghairs: Kishore Mulpuri, MD; Brian K. Brighton, MD, MPH

Faculty: James 0. Sanders, MD; Colin F. Moseley, MD; Andrew W. Howard, MD;
Michael J. Goldberg, MD; Peter 0. Newton, MD; Daniel J. Sucato, MD; Kevin G. Shea, MD;
Behrooz A. Akbarnia, MD; Harry K.W. Kim, MD; Kishore Mulpuri, MD; Michelle C. Marks, PT, MA

The Evidence Based Medicine and Clinical Trials Symposium includes an outstanding
faculty who will focus our discussion on the current state of evidence based medicine,

the application of clinical practice guidelines in practice, and provide update on clinical
trials. The second half of the program features leaders in our society who are actively
involved in and leading national / international study groups with particular focus on
pediatric spinal deformity, pediatric and adolescent hip conditions and sports medicine.
Members from each study group will be presenting an overview and structure of their
study groups, research activities, and also discuss some of key points that make their study
groups successful and what challenges and directions they face going forward. It is indeed
an exciting time for all of us as POSNA members and POSNA as a society continues to
strive and advance the field through ongoing research and provide the most relevant
information on pediatric musculoskeletal health related conditions.

SESSION I: WHERE ARE WE WITH EVIDENCE TODAY?

3:15PM-3:21 PM Evidence Based Medicine in Pediatric Orthopedics
James 0. Sanders, MD, Rochester, New York

3:21 PM-3:27 PM Decisions in the Dark
Colin F. Moseley, MD, Los Angeles, California

3:27 PM-3:35 PM Discussion

3:35 PM-3:41 PM Clinical Trials in Pediatric Orthopedics in 2012-13
Andrew W. Howard, MD, Toronto, Ontario

3:41 PM-3:47 PM Clinical Practice Guidelines in Pediatric Orthopedics
Michael J. Goldberg, MD, Seattle, Washington

3:47 PM-3:55 PM Discussion
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The Pediatric Orthopaedic Society
of North America

SESSION II: CURRENT STUDY GROUPS: WHAT ARE
WE DOING RIGHT AND WHAT CAN WE DO TO MAKE
THINGS BETTER?

3:55 PM-4:00 PM Harms Study Group
Peter 0. Newton, MD, San Diego, California

4:00 PM-4:05 PM Spinal Deformity Study Group
Daniel J. Sucato, MD, Dallas, Texas

4:05 PM-4:10 PM ROCK Study Group
Kevin G. Shea, MD, Boise, Idaho

4:10 PM-4:15PM Growing Spine Study Group
Behrooz A. Akbarnia, MD, La Jolla, California

4:10 PM—4:18 PM Discussion

4:18 PM—-4:23 PM International Perthes Study Group
Harry K.W. Kim, MD, Dallas, Texas

4:23 PM-4:28 PM International Hip Dysplasia Institute
Kishore Mulpuri, MD, Vancouver, British Columbia

4:28 PM-4:35 PM Study Coordination and Data Monitoring of Multi-Centre Study
Michelle C. Marks, PT, MA

4:35 PM—4:40 PM Discussion

4:40 PM—-4:45 PM Conclusion and Thanks
Kishore Mulpuri, MD, Vancouver, British Columbia
Brian K. Brighton, MD, MPH, Charlotte, North Carolina

1 LOE - Level of Evidence —Please see page 14 for details.
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2013 IFPOS
THURS., MAY 2, 2013

International Federation of Paediatric Orthopaedic Societies (IFP0OS)

6th Triennial Congress

Thurs., May 2, 2013 « 1:15 PM-6:15 PM « Room: Civic Ballroom
Program Chairs: Patricia M.B. Fucs, MD; George H. Thompson, MD

Note: CME Credit is not available for this session.

[. SPINE AND HIP

Moderators: David D. Aronsson, MD; John P. Dormans, MD

1 1:15PM-1:19 PM

2 1:19 PM-1:23 PM

1:23 PM-1:27 PM
3 1:27 PM-1:31 PM

4 1:31 PM-1:35 PM

+Correction and Complications in the Treatment of EOS: Is there a
Difference between Spine vs. Rib-Based Proximal Anchors?
Michael G. Vitale, MD; Howard Y. Park, BA; Hiroko Matsumoto;
Daren J. McCalla, BS; David P. Roye Jr, MD;

David L. Skaggs, MD, MMM Behrooz A. Akbarnia, MD

Columbia University Medical Center, New York, New York

Normal Sagittal Alignment of the Spine: A Patient Specific Model
Krishna R. Cidambi: Josh Doan; Peter O. Newton, MD;
Diana Andreeva Glaser, PhD

Rady Children’s Hospital, San Diego, California
DISCUSSION

Choosing the Lower Instrumented Vertebra in Scheuermann’s
Kyphosis: Revisited

Suken A. Shah, MD; Muayad Kadhim, MD; Baron S. Lonner, MD;
Harry L. Shufflebarger, MD; Paul D. Sponseller, MD;

Peter 0. Newton, MD

Nemours/Alfred I. duPont Hospital for Children,
Wilimington, Delaware

Ponte Osteotomies with Pedicle Screw Instrumentation in the
Treatment of Adolescent Idiopathic Scoliosis

Suken A. Shah, MD; Arjun Dhawale; Jon Edward Oda, MD;
Petya Yorgova; Geraldine Neiss, PhD; Laurens Holmes Jr, PhD;
Peter G. Gabos, MD

Nemours/Alfred I. duPont Hospital for Children,

Wilimington, Delaware
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1:35 PM-1:40 PM  DISCUSSION

Moderators: Rui Maciel, MD; Dennis R. Wenger, MD

5 1:40 PM-1:44 PM  Radiographic, Pain and Functional Quality of Life Outcomes after
Hip Reconstruction in Cerebral Palsy: A 20 Year Follow-up Study
Freeman Miller Jr, MD; Ali F. Karatas, MD; Arjun Dhawale;
Laurens Holmes, PhD; Kenneth Rogers; Kirk W. Dabney, MD
Nemours/Alfred I. duPont Hospital for Children,
Wilimington, Delaware

6 1:44 PM-1:48 PM  Subcapital Re-alignment Procedure for Severe Scfe with Intra-
operative Monitoring of Femoral Head Perfusion and Post-operative
Bone Scan: 45 Consecutive Cases
Kyle James, MD; Paul Gibbons; David Graham Little, MBBS;
Oliver Birke

The Children’s Hospital at Westmead, Sydney, Australia
1:48 PM-1:52 PM  DISCUSSION

7 1:52 PM—1:56 PM  Reliability of a New Radiographic Classification of Developmental
Dysplasia of the Hip
Harish S. Hosalkar, MD; Charles T. Price, MD; Pablo Castafieda, MD;
Nicholas M. P. Clarke, ChM FRCS; Jose A. Herrera-Soto, MD;
James R. Kasser, MD; Scott J. Mubarak, MD; Kishore Mulpuri, MD;
John H. Wedge, MD; Peter Cundy, MD;
Unni G. Narayanan, MD, FRCSC

The Hospital for Sick Children, Toronto, Ontario, Canada

8 1:56 PM—2:00 PM  Our Surgical Management for Severely Involved Perthes’ Disease

Makoto Kamegaya, MD; Junshiro Hisamitsu;
Takashi Saisu, MD; Yuko Segawa; Jun Kakizaki, MD;
Yohei Yamamoto, Morita Mitsuaki

Chiba Child & Adult Orthopaedic Clinic, Chiba City, Chiba, Japan

2:00 PM-2:04 PM  DISCUSSION
Moderators: Joseph Benjamin, MD; Shlomo Weintraub, MD

9 2:04 PM-2:08 PM  Hip Pathology in Majewski Osteodysplastic Primordial Dwarfism
Type I
William G. Mackenzie, MD; Ali F. Karatas, MD; Michael B. Bober;
Kenneth J. Rogers, PhD; Angela L. Duker; Colleen P. Ditro

Nemours/Alfred I. duPont Hospital for Children,
Wilimington, Delaware

1 LOE - Level of Evidence —Please see page 14 for details.
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10  2:08 PM-2:12 PM Comparison of Outcomes and Complications of Hip Arthroscopy
for Mixed Hip Disorders Between Adolescents and Adults:
A Prospective Cohort Study
Pramod Achan; Martin Gottliebsen; Bjarne Moeller-Madsen;
Manoj Ramachandran

St. Bartholomew's and The Royal London Hospitals, London,
England, United Kingdom
2:12PM-2:17PM  DISCUSSION

11 2:17 PM-2:21 PM ¢ Can Bmp2 Combined with the Superhip Procedure Lead
to Ossification of the Unossified Femoral Neck and Lower
Recurrence of Coxa Vara in Severe Congenital Femoral
Deficiency?
Matthew Harris; Catharina Chiari, MD; Dror Paley, MD
Paley Advanced Limb Lengthening Institute, West Palm Beach,
Florida

12 2:21PM-2:25PM  Predictive Probability of Stulberg Classes after Conservative and
Surgical Containment Treatments for Perthes Disease. Conditional
Inference Tree Analysis

Hyuk J. Moon; Tae-Joon Cho, MD; Won Joon Yoo, MD;
In Ho Choi, MD

Seoul National University Children’s Hospital, Seoul, Korea
2:25 PM-2:30 PM DISCUSSION

II. SPECIAL TOPICS/LOWER EXTREMITY/
CONGENITAL SYNDROMES
Moderators: Michael J. Goldberg, MD; Toshio Fujii, MD
13 2:35PM-2:39PM  Changes after Removal of Hemiepiphysiodesis:
A Preliminary Report
Ignacio Sanpera-Trigueros, MD; Laura Corominas, MD
Hospital Universitari Son Espases, Palma de Mallorca, Spain
14  2:39PM-2:43PM  Assessment of the Relationship between Radiographic and

Clinical Measurements following Correction of Idiopathic and Non-
Idiopathic Clubfoot

Mia Dunkley; Deborah Jackson; Jen Armstrong;
Evette Parnell: Deborah M. Eastwood, MD;
Yael Gelfer, MD, PhD

Great Ormond Street Hospital, London, United Kingdom
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15  2:43PM-2:47 PM  Unicameral Bone Cyst Treatment: Meta-Analysis

Laurens Holmes, PhD; Muayad Kadhim, MD; Amjed Kadhim;
Mihir M. Thacker, MD; Larry Holmes Jr, PhD, Dr Ph
Nemours/Alfred I. duPont Hospital for Children,

Wilimington, Delaware

2:47 PM-2:52 PM  DISCUSSION
Moderators: Patricio Gonzalez, MD; Jan Poul, MD

16 2:52 PM-2:56 PM  Disease Characteristics and Clinical Outcome of 11 Cases with
Chronic Non-bacterial Osteomyelitis

Yutaka Inaba; Chie Aoki; Kikuchi Masako; Naoyuki Nakamura;
Jiro Machida; Shigeharu Okuzumi; Shumpei Yokota;
Tomoyuki Saito; Yurika Ata, MD

Yokohama City University, Yokohama City, Kanagawa, Japan
17  2:56 PM-3:00 PM  Endoscopic Surgery for Osteomyelitis Extending Across the Physis

Jun Kakizaki, MD; Yuko Segawa, Mituaki Morita, MD;
Makoto Kamegaya, MD; Takashi Saisu, MD

Chiba Children’s Hospital, Chiba, Japan
3:00 PM-3:04 PM  DISCUSSION

Moderators: In Ho Choi, MD; Darko Anticevic, MD, PhD

18  3:.04 PM-3:08 PM  Limb Lengthening by Remote Controlled Magnetical Nail
Thomas Wirth, MD, PhD; Oliver Eberhardt; Michael Langendoerfer
Olgahospital, Stuttgart, Germany

19  3:08 PM-3:12PM  Delayed Peroneal Nerve Palsy following Limb Salvage for Primary
Bone Sarcoma Around the Knee
David Ibrahim, MD; Alexandre Arkader, MD
Children’s Orthopaedic Center, Children’s Hospital Los Angeles,
Los Angeles, California

3:12PM-3:16 PM  DISCUSSION
Moderators: J. Richard Bowen, MD; Gamal A. Hosny, MD

20 3:16 PM-3:20 PM  Effects and Complications of Percutaneous Epiphysiodesis
Using Transphyseal Screws in the Management of Leg Length
Discrepancy
Mi-Hyun Song, MD; Moon Seok Park; Won Joon Yoo, MD;
Chin Youb Chung, MD; In Ho Choi, MD; Tae-Joon Cho, MD

Seoul National University Children’s Hospital, Seoul, Korea
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21 3:20 PM-3:24 PM A New Implantable Lengthening Device
Matthew Harris; Daniel E. Prince, MD,; Dror Paley, MD
Paley Advanced Limb Lengthening Institute,
West Palm Beach, Florida

3:24 PM-3:28 PM  DISCUSSION

Moderators: Nando DeSanctis, MD; Alain Dimeglio, MD

22  03:28 PM-03:32 PM Rotationplasty as a Salvage of Failed Primary Limb Reconstruction
J. lvan Krajbich, MD, FRCS(C)
Shriners Hospitals for Children Portland, Portland, Oregon

23 03:32PM-03:36 PM Comparison of Orthopaedic Manifestations of Multiple Epiphyseal
Dysplasia Caused by Matn3 vs. Comp Mutations
Sang Gyo Seo, MD; Hae Ryong Song, MD; Hyun Woo Kim;
Won Joon Yoo, MD; Jong Sup Shim, MD; Chin Youb Chung, MD;
Moon Seok Park; Chang-Wug Oh, MD; Changhoon Jeong, MD;
Kwang Soon Song, MD; Ok-Hwa Kim, MD; Sung Sup Park, MD;
In Ho Choi, MD; Tae-Joon Cho, MD

Seoul National University Children’s Hospital, Seoul, Korea
3:36 PM-3:40 PM  DISCUSSION
3:40 PM-3:55PM  BREAK

[1I. TRAUMA/BASIC SCIENCE/FOOT AND ANKLE

Moderators: Ruxie Ma, MD; William G. Mackenzie, MD

24  3:55PM-3:59PM  Twenty-Year Experience with Rigid Intramedullary Nailing of
Skeletally Immature Femur Fractures

Samuel N. Crosby, MD; Elliot J. Kim, BA; Daniel M. Koehler, MD;
Gregory A. Mencio, MD; Neil E. Green, MD; Steven A. Lovejoy, MD;
Jonathan G. Schoenecker, MD, PhD; Jeffrey E. Martus, MD

Vanderbilt University, Nashville, Tennessee
25  3:59PM-4:03PM  Minimal Invasive Reduction of Chronic Monteggia Lesions by
Hexapod Frame

Francisco F. Fernandez; Thomas Wirth, MD, PhD;
Michael Langendoerfer

Olgahospital, Stuttgart, Germany
26  4:.03PM-4:07 PM  Fractures of Children Under 18 Years of Age: Nationwide

Policy-Making Analysis for Prevalence, Seasonal Trend and
Choice of Medical Providers

Ming Tung Huang, MD; Nai Wen Guo, PhD; Ken N. Kuo, MD;
Chii Jeng Lin, MD

National Cheng Kung University (NCKU), Tainan, Taiwan
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4:.07 PM-4:12PM  DISCUSSION
Moderators: Alexandre Lourengo, MD; Franz Grill, MD
27 4:12 PM-4:16 PM  Biomechanical Effects of Tibialis Anterior Tendon Transfers
James Jastifer, MD; Matthew Dubiel, MD; Peter Gustafson, PhD;
Philip Nowicki, MD
Western Michigan University School of Medicine,
Kalamazoo, Michigan

28 416 PM—-4:20PM  Genic Variations in Hox-Genes in Patients with Congenital
Idiopathic Clubfoot
Alejandra Camacho, MD, MSc; lleana-Patricia Canto, MD, PhD;
Juan-Carlos Perez, BS; Jacobo Saleme, MD; Jorge Teneria, BS;
Nelson Cassis, MD, FACS; Ramon Coral, PhD;
Armando Torres-Gomez, MD, MSc, FACS

ABC Medical Center; Shriners Hospital for Children, Mexico City

29 4:20 PM-4:24 PM  eBiomechanical Evaluation of 4 Different Foundation Constructs
Commonly Used in Growing Spine Surgery: Are Rib Anchors
Comparable to Spine Anchors?
Behrooz A Akbarnia, MD; Burt Yaszay, MD; Muharrem Yazici, MD;
Nima Kabirian, MD; Kevin R. Strauss, ME;
Diana Andreeva Glaser, PhD; Complex Spine Study Group

Rady Children’s Hospital, San Diego, California

4:24 PM-4:29 PM  DISCUSSION
Moderators: James W. Roach, MD; Ken N. Kuo, MD
30 4:29PM-4:33PM  Plethysmographic and Arterial Waveform Analysis during Spinal
Fusion Surgery Using Frequency Analysis as a Method of Detecting
Changes in Pre-Load (Venous) Volume Status
Gourg Atteya, MD; Nishanthi Kandiah, MD;
Thomas Golembeski, MD; Kirk Shelley, MD, PhD;
Aymen A. Alian, MD; Brian G. Smith, MD
Yale University School of Medicine, New Haven, Connecticut
31 4:33 PM—-4:37 PM  Experimental Posterior Elbow Dislocation In Two Primate Models
Samer Al Kork, PhD; Farid Amirouche, PhD; Susan King, HT;
Edward Abraham, MD
University of lllinois at Chicago, Department of Orthopedics,
Chicago, lllinois
4:37 PM-4:42 PM  DISCUSSION
Moderators: Ismat Ghanem, MD; Matthew Dobbs, MD

1 LOE - Level of Evidence —Please see page 14 for details.
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32 4:42PM-4:46 PM

33  4:46 PM-4:50 PM

34 4:50 AM-4:54 PM

4:54 PM—4:59 PM

Postero-Medial Release In Patients With Clubfoot Treated with the
Ponseti Method.

Gilberto Rios, MD; Nelson Cassis, MD, FACS;
Armando Torres-Gomez, MD, MSc, FACS

ABC Medical Center, Shriners Hospital for Children, Mexico City
A Prospective Determination of Environmental Factors Associated
with Clubfoot

Petter Risoe, MD, PhD; James G. Wright, MD, MPH, FRCSC;
Emily Dodwell, MD, MPH

Hospital for Special Surgery, New York, New York

Operative Management of Osteocondritis Dissecans of The Ankle
in Children

Benjamin J. Shore, MD; Michael P. Glotzbecker, MD;
Dave Zurakowski, Mininder S. Kocher, MD; Lyle Micheli, MD;
Dennis Kramer, MD

Boston Children’s Hospital, Boston, Massachusetts
DISCUSSION

IV. NEUROMUSCULAR/UPPER EXTREMITY/SPORTS

Moderators: Freeman Miller, MD; Juan C. Guoto, MD

35  5:05PM-5:09 PM

36  5:09 PM-5:13 PM

37 513 PM-5:17 PM

The Relationship between the School Function Assessment and the
Gross Motor Function Classification System in Ambulatory Cerebral
Palsy Patients

Remy Rabinovich; Nitesh V. Patel; Norman Y. Otsuka, MD

NYU Langone Medical Center, Hospital for Joint Diseases, New
York, New York

An Urgent Need for Multidisciplinary, Transitional and Adult Care in
Cerebral Palsy: National and Single Institution Trends

Hiroko Matsumoto, MA; Dan Tobert, BS; Elizabeth Romney, BA;
Joshua E. Hyman, MD; Michael G. Vitale, MD; David P. Roye Jr, MD;
Benjamin D. Roye, MD MPH

Columbia University Medical Center, New York, New York
Long-term Outcome of Early Spine Fusion for Scoliosis in Children
with Cerebral Palsy

Kirk W. Dabney, MD; Freeman Miller, MD; Kenneth J. Rogers;
Laurens Holmes, PhD; Prakash Sitoula, MD

Nemours/Alfred I. duPont Hospital for Children,
Wilimington, Delaware
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5:17 PM-5:22 PM  DISCUSSION
Moderator: Deborah M. Eastwood, MD;
Unni G. Narayanan, MD, FRCSGC

38  5:22PM-5:26 PM  Botulinum Toxin Injections in Lower Extremities Increase Physical
Activity in Upper Extremities in Children with Cerebral Palsy
Sandra Pomo; Maria Hagstromer; Eva Pontén, MD, PhD;
Stefan Gantelius, MD
Karolinska Institutet, Stockholm, Sweden

39 5:26 PM-5:30 PM  Selective Motor Control in Diplegic Patients and its Relation with
Functional Classification Systems

Alfredo Toledo, PhD; Marcos Crespo, BME; Maria P. Gotter, MD;
Eduardo Segal, MD; Eduardo J. Samara, MD;

Juan Garlos Gouto, MD

FLENI, Fundacion para la Lucha contra las Enferemedades
Neurologicas en la Infancia - Buenos Aires, Argentina

5:30 PM-5:34 PM  DISCUSSION
Moderator: Eva Poten, MD; Andre Kaelin, MD

40  5:34 PM-5:38 PM  Volumetric Motion Analysis: A Simple and Accurate Way of
Measuring 3-Dimensional Reach in Children

Anna Lennartsson; Eva Pontén, MD, PhD; Elena Gutierrez-Farewik;
Stefan Gantelius, MD

Karolinska Institutet, Stockholm, Sweden
41 5:38 PM-5:42 PM  Predictors of Microsurgical Reconstruction in Brachial Plexus
Birth Palsy

Apurva S. Shah, MD, MBA; Donald S. Bae, MD; Leslie A. Kalish, DSc;
Peter M. Waters, MD; Treatment and Outcomes of Brachial Plexus
Injuries (TOBI) Study Group

Children’s Hospital, Boston, Massachusetts

5:42 PM-5:46 PM  DISCUSSION
Moderator: Hakan Omeroglu, MD; Patricia M.B. Fucs, MD

42 5:46 PM-05:50 PM Impact of Anterior Cruciate Ligament Reconstruction in
Adolescence on 3D Knee Kinematic Variability

Leila Ayoubian; Alex Fuentes; Jacques A. de Guise; Neila Mezghani;
Guy Grimard, MD

CHU Sainte-Justine, Montreal, Quebec, Canada

1 LOE - Level of Evidence —Please see page 14 for details.
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43

44

45

46

5:50 PM—-5:54 PM

5:54 PM-5:59 PM

5:59 PM-6:03 PM

6:03 PM-6:07 PM

6:07 PM-6:11 PM

6:11 PM- 6:15 PM

The Trend of Pediatric Sports and Recreational Injuries in the US in
the Last Decade

Marios N. Lykissas, MD, PHD; Emily A. Eismann, MS;
Shital N. Parikh, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
Current Indications and Complications of Hip Arthroscopy in
Children

Summer Watkins, ANP; Prasad Gourineni, MD

Advocate Children’s Hospital, Oak Lawn, lllinois

DISCUSSION
Moderator: Yi-Meng Yen, MD; Makoto Kamegaya, MD

Medial Patellofemoral Ligament Reconstruction for Patellar
Instability in Skeletally Immature Patients

Eric J. Wall, MD; Shital N. Parikh, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
Arthroscopic Femoral Neck Osteoplasty In Slipped Capital
Femoral Epiphysis

Austin Chen; Prasad Gourineni, MD

Advocate Children’s Hospital, Oak Lawn, Illinois

DISCUSSION
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YOUNG MEMBERS FORUM

Thursday, May 2, 2013 « 5:00 PM -6:30 PM « Room: Dominion North

5:00 PM-5:10 PM

5:10 PM-5:20 PM

5:20 PM-5:30 PM

5:30 PM-5:35 PM

5:35 PM-6:00 PM

6:00 PM-6:30 PM

I: Negotiation In Practice: How To Get Both What You Need
And What You Want
Scott J. Mubarak, MD

Il: Managing Research And Practice:
Securing And Using Protected Time Effectively
Harry K.W. Kim, MD

lil: A Professional Life In Balance: Time Management For Pedi
Orthopods
John (Jack) M. Flynn, MD

IV: How POSNA Can Help Your Career
Peter 0. Newton, MD

Questions and Answers
Moderator: Brian G. Smith, MD

Networking/Socializing

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.

249




2013 POSNA SUBSPECIALTY DAY AGENDA

HIP SUBSPECIALTY DAY
Fri., May 3, 2013 « 1:00 PM -5:15PM « Room: Dominion North

Co-Chairs: Michael B. Millis MD; Ira Zaltz MD

PERIOD 1
DDH
1:00 PM—1:04 PM

1:05 PM-1:25 PM

1:26 PM-1:35 PM

1:36 PM—1:46 PM

1:47 PM-1:57 PM

1:58 PM-2:15 PM
2:16 PM—-2:30 PM

PERIOD 2
2:30 PM-3:45 PM

PERTHES
2:30 PM-2:40 PM

2:40 PM-2:46 PM

Welcome and Introduction

Michael B. Millis, MD, Boston, Massachusetts;

Ira Zaltz, MD, Royal Oak, Michigan

Keynote Address

Avascular Necrosis and Redislocation Following Closed and
Open Reduction

John H. Wedge, MD, FRCS, Toronto, Ontario, Canada

Pavlik Harness: Pearls for Success, When to Bail Out and What Else to
Do When the Pavlik Isn’t Working?

James R. Kasser, MD, Boston, Massachusetts

Open Reduction for the Dislocated Hip Under 9 Months:
Anterior, Medial, How?

J. Anthony Herring, MD, Dallas, Texas

Acetabuloplasty in the Walking Age Child. Which One? How?
Andreas Roposch, MD, MSc, FRCS, London, United Kingdom
Questions and Cases

Break

Perthes Update: Pathogenesis and Emerging Therapies, What We
Learn from Bench Research
Harry K.W. Kim, MD, Dallas, Texas

Non-operative Treatment for Lateral Column B/C and C Hips
Perry L. Schoenecker, MD, St. Louis, Missouri

1 LOE - Level of Evidence —Please see page 14 for details.
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2:47 PM-2:55 PM

2:56 PM-3:04 PM

3:05 PM-3:13 PM

3:14 PM-3:22 PM

3:23 PM-3:33 PM

3:34 PM-3:45 PM
3:45 PM-4:00 PM

PERIOD 3
4:05 PM-5:05 PM

FREE PAPERS
4:05 PM-4:09 PM

4:10 PM—4:14 PM

4:15 PM-4:19 PM

4:20 PM-4:27 PM
4:28 PM-4:32 PM

Containment in 2013: Who Should Receive Treatment?

David A. Podeszwa, MD, Dallas, Texas

The Non-containable Hip Still in the Active Phase:

What to Do? Nothing? Shelf? Valgus Osteotomy?

Michael B. Millis, MD, Boston, Massachusetts

Impingement in Healed Perthes: Various Types and How to Treat
Ernest L. Sink, MD, New York, New York

The Symptomatic Osteochondral Fragment in healed Perthes:
Treatment Options

Ira Zaltz, MD, Royal Oak, Michigan

Chondrolysis: Pathophysiology and Treatment

Vrisha Madhuri, Prof., Vellore, India

Discussion and Cases

Break

Testing Newly Developed Standardized Diagnostic Criteria for DDH in
Consecutive Patients Referred to a Paediatric Orthopaedic Unit
Andreas Roposch, MD; Evangelia Protopapa,; Deborah Ridout;

Deborah M. Eastwood, MD; Christopher Bradish

Great Ormond Street Hospital for Children, London, United Kingdom

The Factors Related to Result in the Developmental Dislocation of
the Hip with Widened Joint Space after Primary Treatment

Hui Taek Kim, MD; Tae Hoon Lee, MD; Jong-Seo Lee, MD

Pusan National University, Pusan, Korea

Diffusion-Weighted MRI of the Femoral Head in Developmental
Dysplasia of the Hip: Initial Comparison to Gadolinium-Enhanced MRI
Perfusion Imaging

Travis H. Matheney, MD; Moti Freiman, PhD; Michele M. Walters, MD;
Susan Connolly, MD

Boston Children’s Hospital, Boston, Massachusetts

Discussion

Periacetabular Triple Innominate Osteotomy for Improved
Containment of Hips with Poor Prognosis after
Legg-Calvé-Perthes-Waldenstroem (LCPW)

G. Ulrich Exner, MD

Orthopaedie Zentrum Zuerich, Klinik Hirslanden, Ziirich, Switzerland
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4:33 PM—-4:37 PM

4:38 PM—-4:42 PM

4:43 PM-4:50 PM
4:51 PM—-4:55 PM

4:56 PM-5:00 PM

5:01 PM-5:05 PM

5:06 PM-5:13 PM

2013 POSNA SUBSPECIALTY DAY AGENDA

4 Intraoperative Monitoring of Epiphyseal Perfusion in Slipped Capital
Femoral Epiphysis

Tim Schrader, MD; Christopher R. Jones, MD; Adam Kaufman, MD

Children’s Healthcare of Atlanta at Scottish Rite, Atlanta, Georgia

Severe Slipped Upper Femoral Epiphysis; Fish Osteotomy versus
Pinning In Situ: An Eleven-Year Perspective

Sattar Alshryda, MD; Kai Tsang; Mubashshar Ahmed;

Akinwanda Adedapo,; Richard Montgomery, MD

The James Cook University Hospital, Middlesbrough, United Kingdom

Discussion

The Cross Table Lateral Radiograph Results In Significantly Increased
Effective Radiation Dose

Megan L. Young, MD; Molly Dempsey, MD; Andriana De La Rocha, MS;
David A. Podeszwa, MD

Texas Scottish Rite Hospital for Children, Dallas, Texas

Pediatric Implant Related Fracture after Proximal Femoral Osteotomy:
Blade Plates vs. Screw and Side Plate Constructs

Amit Jain, MD; John Thompson,; Michael Paloski, MD;

Paul D. Sponseller, MD

Johns Hopkins, Baltimore, Maryland

Adolescents with Hip Pain May be at Risk for Anxiety and Depression
Prior to Hip Preservation Surgery

Heather M. Richard, PsyD; Erica L. Rosentraub, PhD;

David A. Podeszwa, MD; Andriana De La Rocha, MS;

Sandy Roland, PhD; Daniel J. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, Texas

Discussion
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Fri., 5/3/13 Hip Subspecialty Day, Paper #1, 4:05 PM POSNA-2013

Testing Newly Developed Standardized Diagnostic Criteria for DDH in Consecutive
Patients Referred to a Paediatric Orthopaedic Unit

Andreas Roposch, MD; Evangelia Protopapa; Deborah Ridout; Deborah M. Eastwood, MD;
Christopher Bradish

Great Ormond Street Hospital for Children, London, United Kingdom

+ LOE-Diagnostic Level 11

Aim: To determine the validity of newly developed standardized diagnostic criteria for
DDH in infants aged 1-8 weeks.

Methods: In this retrospective cohort study, we included a series of 44 consecutive infants
(mean age, 3.3+1.9 weeks) referred to any one of three senior surgeons for a possible
diagnosis of DDH. One investigator reviewed the patient records for the presence/absence
of 5 standardized diagnostic criteria for DDH: Ortolani, Barlow, abduction limitation,
tirst-degree family history, and alpha angle. Based on only these criteria, we calculated a
probability of DDH for each patient using weights from a previously established logistic
regression model. We compared these probabilities with the “true” diagnosis that these
infants had received in the actual clinical setting by the surgeons.

Results: The three senior surgeons diagnosed 27 (61%) infants with DDH requiring
treatment. The probability of DDH predicted by the standardized criteria was moderately
correlated with the “true” diagnosis (r=0.64, p <.001). The standardized criteria predicted
the correct diagnosis in 37 (84%) of cases (p<.001), with a positive predictive value of 86%
(95% CI, 66-95) and a negative predictive value of 81% (95% CI, 54-95). Our diagnostic
model had a sensitivity of 89% (95% CI, 70-97) and a specificity of 76% (95% CI, 50-92).

Conclusion: In 44 consecutive patients, the diagnoses made with use of standardized
diagnostic criteria were predominantly consistent with those made by senior surgeons in
the actual clinical setting. We interpret this as further evidence of validity.

Significance: Newly developed standardized diagnostic criteria seem promising for use in
the clinical setting. They have the potential to improve the consistency of the diagnosis of
DDH, thereby leading to more effective treatment.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #2, 4:10 PM POSNA-2013

The Factors Related to Result in the Developmental Dislocation of the Hip with
Widened Joint Space after Primary Treatment

Hui Taek Kim, MD; Tae Hoon Lee, MD; Jong-Seo Lee, MD

Pusan National University Hospital, Pusan, Korea

+ LOE-Therapeutic Level III

Purpose: To evaluate the factors related to good or poor results in DDH patients who show
a widened joint space due to acetabular cartilage hypertrophy after primary treatment.

Methods: We retrospectively reviewed 19 cases of DDH: 1) who showed a widened joint
space on postoperative radiographs after primary treatment, 2) whose MRI showed that
the widened joint space was caused by acetabular cartilage hypertrophy, and 3) who were
followed up for more than 10 years. The mean age at the time of MRI was 26.9 months. 6
patients underwent primary treatment only (open reduction and capsulorrhaphy) and 13
patients underwent secondary surgery (pelvic and/or femoral osteotomy). Acetabular index,
CE angle, center-head distance discrepancy, head coverage, neck shaft angle, medial and
superior joint gap ratio, acetabular depth (ACM angle), tear drop shape (absent/V-shape/
widened U-shape), and tear drop width ratio were measured from radiographs. Final results
were classified using a modified Severin classification (Groups I, II: satisfactory, Groups III,
IV: unsatisfactory). Kruskall-Wallis, Fisher’s exact test, ROC analysis were used for statistical
analysis.

Results: All 6 patients who underwent primary treatment only showed satisfactory results.
Results for 13 patients who underwent secondary treatment were unsatisfactory in (69.2%)
and satisfactory in 4 (30.8%). Statistically significant factors necessitating secondary surgical
treatment were low acetabular index (p=0.0277), poor acetabular coverage (p=0.0232), and
low CE angle (p=0.0202). Factors associated with poor outcomes of secondary treatment
were abnormal tear drop shape (p=0.0070) and high tear drop width ratio (p=0.0340) before
the second surgery.

Conclusion: In DDH patients who show a widened hip joints with acetabular cartilage
hypertrophy after primary treatment, an abnormal tear drop and/or a wide tear drop are
poor prognostic factors for secondary treatment.

Significance: Acetabular cartilage hypertrophy from any cause leads to a shallow
acetabulum. Lateralization of the femoral head should be prevented at the time of the
primary treatment of DDH.

1 LOE - Level of Evidence —Please see page 14 for details.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #3, 4:15 PM POSNA-2013

Diffusion-Weighted MRI of the Femoral Head in Developmental Dysplasia of the Hip:
Initial Comparison to Gadolinium-Enhanced MRI Perfusion Imaging

Travis H. Matheney, MD; Moti Freiman, PhD; Michele M. Walters, MD;
Susan Connolly, MD,

Boston Children’s Hospital, Boston, Massachusetts
T LOE-Other Analysis Level IV

Purpose: Avascular necrosis (AVN) of the femoral head is a well-described complication
following surgical treatment of developmental hip dysplasia (DDH). Post-operative
gadolinium-enhanced MRI (GE-MRI) has been proposed as one method to assess global
deficiency in femoral head perfusion, correlated with the development of AVN. Diffusion-
weighted MRI (DW-MRI) is being utilized successfully to assess regional vascular differences
in Legg-Calve-Perthes disease. As the administration of contrast agents in the very young
patient is always a concern, the purpose of this study was to determine whether DW-MRI
could be utilized to assess regional vascular differences in the immature femoral head and
whether it would directly compare to perfusion results of GE-MRI.

Methods: In spica GE- and DW-MRI sequences were obtained following operative
reductions for infant DDH in 14 hips (7 scans of 4 patients, none bilateral). Average age of
patients was 7.4 months (range 3-12months). There were 3 girls and 1 boy. DW-MRI was
acquired with multiple b-value in the range of 0-500 s/mm2. GE-MRI and DW-MRI were
interpreted independently by two experienced radiologists who were blinded to each other’s
interpretation. Quantitative DW-MRI analysis was performed by means of Intra-Voxel
Incoherent Motion (IVIM) analysis of slow- (D) and fast-diffusion (D*) and the fractional
contribution of each to the DW-MRI signal decay (f).

Results: Review of GE-MRI found segmental abnormalities in 7 femoral heads. DW-MRI
and IVIM analysis of these segments also found they were receiving abnormal blood flow. f
values were larger in the abnormal segments (mean=8.1, std=6 vs. mean=7.1, std=5.1). Slow
diffusion (D) values were larger in the abnormal segments (mean=2.6, std=3.1 vs. mean=1.4,
std=0.8 um2/ms), and faster diffusion (D*) values were lower in the abnormal segments
(mean=8.9, std=7.1 vs. mean=14.9, std=24 pym2/ms). No segment had zero diffusion. While
these findings demonstrate a trend toward agreement with GE-MRI, none of the differences
in f, D, or D* between normal and abnormal segments reached significance in this initial
evaluation.

Conclusion: Diffusion-weighted imaging of cartilage in DDH hips with quantitative Intra-
Voxel Incoherent Motion (IVIM) analysis shows promise as a non-contrast MRI method
to demonstrate defects in vascularity. Further work and follow-up are required to confirm
whether the diffusion MRI review and quantitative analysis are capable of predicting AVN.

Significance: AVN from surgical reduction of infant hip dislocations is the most significant
complication. Improving our ability to visualize problems early, ideally without utilizing
contrast agents, and predicting outcomes can aid in counseling families.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #4, 4:28 PM POSNA-2013

Periacetabular Triple Innominate Osteotomy for Improved Containment of Hips with
Poor Prognosis after Legg-Calvé-Perthes-Waldenstroem (LCPW)

G. Ulrich Exner, MD
Orthopddie Zentrum Ziirich, Klinik Hirslanden, Ziirich, Switzerland

1 LOE-Therapeutic Level IV

Introduction: Patients with LCPW who develop hip contracture and decentration of the
femoral head usually have a poor prognosis.

In 1992 we began to use periacetabular triple osteotomies in selected patients with
lateralization of the femoral head and secondary dysplastic development of the acetabulum
to reconstitute containment of the femoral head within the acetabulum. Functional
arthrograms were performed before surgery to exclude severe hinge abduction, which is
considered a contraindication.

Patients and Methods: 14 patients (16 hips) with a f/u of at least 6 years with CLPW
and lateral extrusion of the femoral head and secondary dysplastic development of the
acetabulum have been treated by triple innominate osteotomy (TIO) for lateralization and
dysplastic acetabular development with a subinguinal adductor approach. Age at triple
osteotomy ranged from 4 to 11 years (avg. 6.8y). Besides standard radiographs the indication
was based on dynamic standard radiographic or MRI arthrograms. The more recent cases
were pre- and postoperatively studied by quantitative CT. The TIO was performed at 9 to
30 months (avg. 18 months) after the first symptoms.

Results: All hips at follow-up (6 to 18 years, avg. 10 years after surgery) have developed
concentrically and in most cases sphericity was regained or improved. All patients at present
are painfree and follow the same activities as their peers.

Conclusions: Triple innominate osteotomy is a procedure with high potential to improve
the prognosis for hips with a spontaneous poor development after LCPW, if appropriately
indicated. We want to stress, that the TIO addresses the secondary dysplastic development
of the acetabulum and not the LCPW itself, which takes its natural course.

1 LOE - Level of Evidence —Please see page 14 for details.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #5, 4:33 PM POSNA-2013

¢ Intraoperative Monitoring of Epiphyseal Perfusion in Slipped Capital Femoral
Epiphysis

Tim Schrader, MD; Christopher R. Jones, MD; Adam Kaufman, MD
Childrens Healthcare of Atlanta at Scottish Rite, Atlanta, Georgia
1 LOE-Diagnostic Level III

Purpose: The purpose of this study is to evaluate an innovative method of monitoring
femoral head (epiphyseal) perfusion in patients with slipped capital femoral epiphysis intra-
operatively and to compare those results with the subsequent development of avascular
necrosis.

Method: Standard percutaneous SCFE screw fixation technique utilizing a radiolucent
table and supine positioning is utilized. A fully threaded stainless steel 7.0-mm Richards
(Smith and Nephew, Memphis, TN) screw is inserted past the physis into the epiphysis. The
guide wire is then removed and a sterile Integra Camino ICP probe (Integra Neurosciences,
Plainsboro, NJ) is placed through the screw such that the tip is in the epiphyseal bone
past the tip of the screw. Intra-operative epiphyseal perfusion pressure and waveform are
recorded. Based on clinical and intra-operative data, a hip capsulotomy is performed. The
ICP probe is then removed and the cannulated screw is then advanced to its final seating
depth. Radiographs are monitored for the development of AVN.

Results: We have utilized the above technique in twelve patients including stable and
unstable SCFE. No complications from the use of the ICP monitor have occurred. No
avascular necrosis has developed. Waveforms recorded intra-operatively are similar to
arterial tracings. Initial pressure readings range from 0 mmHg to 50 mmHg and the average
pulse pressure is 12 mm Hg. Most stable and unstable SCFE patients had femoral head
perfusion pre- and post-capsulotomy. Our series includes unstable SCFE patients with poor
flow pre-capsulotomy and subsequent increased perfusion post-capsulotomy. All patients
left the operating room with measurable femoral head flow and no patient has subsequently
developed AVN of the femoral head.

Conclusion: Femoral head perfusion in patients with SCFE can be measured intra-
operatively using this technique. Demonstrating perfusion before leaving the operating
room has correlated with the absence of AVN post-operatively.

Significance: Our technique of intra-osseous pressure monitoring has potential application
far beyond SCFE; it is particularly applicable in the orthopaedic trauma setting for fracture
sites such as the talar neck, femoral neck, proximal humerus and proximal scaphoid. By
utilizing our technique, real time representation of blood flow could be obtained allowing
the surgeon to tailor the operative plan appropriately (i.e. hemiarthroplasty for an elderly
patient with a femoral neck fracture as opposed to cannulated screw fixation).

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #6, 4:38 PM POSNA-2013

Severe Slipped Upper Femoral Epiphysis; Fish Osteotomy versus Pinning in Situ:
An Eleven-Year Perspective

Sattar Alshryda, MD; Kai Tsang; Mubashshar Ahmed; Akinwanda Adedapo;
Richard Montgomery, MD

The James Cook University Hospital, Middlesbrough, United Kingdom
+ LOE-Therapeutic Level IV

Purpose: Slipped upper femoral epiphysis (SUFE) is not common with a reported incidence
of 10 per 100 000. The management of SUFE is controversial and evolving, with advancing
surgical skills and expertise. The infrequency of cases, the various classifications in use,
the various surgical treatments, and lack of robust evidence for outcomes, has resulted in
the lack of clear, evidence-based recommendations for treatment. Although mild slip can
be treated with pinning-in-situ (PIS) with predictably good outcome, moderate and severe
slips present a challenge for the treating surgeons. It is logical to reduce the slip to near
anatomical position; however, this desire has always been tempered by concerns about the
potentially devastating complications of AVN and Chondrolysis

Methods: This is a single centre, retrospective study comparing (PIS) and Fish femoral
neck osteotomy. Seventy four children presented with SUFE (90 hips). The mild and the
moderate groups were treated with a single pin-in-situ (PIS). The severe group had either
a surgical reduction by Fish femoral neck osteotomy or PIS. The study was approved by
the regional and local ethic committee. Demographic data, clinical findings, radiographic
features, the Oxford Hip Score (OHS) and The European Quality of Life Measures (EuroQol)
were collected.

Results: Avascular necrosis of the femoral head (AVN) was the primary outcome. There
were 11 cases of AVN (12.2%): 3/41(6.9%) in the stable group compared to 7/22 (31.8%)
in the unstable group, statistically significant [P<0.001]. In the severe slip group, the AVN
rate was 33.3% in the PIS group and 26.6% in the Fish osteotomy (P=0.539). This is not
statistically significant, but the trend favours surgical reduction. OHS, EQ-5D and EQ-VAS
favour Fish osteotomy, however, this did not reach statistical significant (P=0.55, 0.54 and
0.59) respectively.

Conclusions: Then reduction of the deformity is valuable. The majority of cases that do not
suffer AVN will benefit by reduction of the deformity; those who are destined to develop
AVN are still better off with the femoral head in a reduced position.

Significance: The unstable slip is more likely to be severe and more likely therefore to
receive surgical reduction than a stable and less severe hip. The implication here is that the
osteotomy might not be the cause of the AVN; it is the vascular damage due to the instability
of the slip that is responsible.

1 LOE - Level of Evidence —Please see page 14 for details.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #7, 4:51 PM POSNA-2013

The Cross Table Lateral Radiograph Results in Significantly Increased Effective
Radiation Dose

Megan L. Young, MD; Molly Dempsey, MD; Adriana De La Rocha, MS;
David A. Podeszwa, MD

Texas Scottish Rite Hospital for Children, Dallas, Texas
t LOE-Diagnostic Level IV

Purpose: A lateral radiograph of the proximal femur is critical in the evaluation of patients
with suspected femoroacetabular impingement (FAI). Positioning patients for a cross table
lateral (XTL) radiograph is difficult which may result in repeat exposures and increased
cumulative radiation. Alternatively, the 45° Dunn (Dunn) and single frog lateral (SFL)
views have been shown to accurately reveal proximal femoral abnormalities in FAI. The
purpose of this study was to compare the effective radiation doses (ERD) for three lateral
hip projections that provide similar diagnostic information.

Methods: Patients aged 10-24 years presenting to the adolescent hip clinic with an indicated
exam were evaluated with one of three lateral hip radiographs: XTL (n=18), Dunn (n=17),
or SFL (n=27). The technical exposure parameters for each study were used to calculate
the ERD after multiplying by age-specific tissue weighting factors derived from published
reference data for an anteroposterior (AP) pelvic radiograph. The mean ERD and standard
deviation were calculated for each lateral view. A simple Pearson-r correlation test was
completed to determine the relationships between body mass index (BMI), age, and ERD.
The rate of repeat exposures performed per study was determined from a radiology database
where the number of saved and rejected images was recorded over a nine-month period.

Results: The average BMI and age were similar between groups. BMI showed a moderate
positive correlation (r=0.34) with ERD, and age showed a negative correlation (r=-0.27)
with ERD. When the ERD was adjusted for the linear effects of BMI and age, the average
doses (mSv) were 0.83 + 0.98, 0.37 + 0.15, and 0.22 + 0.11 for the XTL, Dunn, and SFL
respectively. The ERD for a cross table lateral image was significantly greater than either
the Dunn or SFL (p<0.05). Repeat exposures were performed in 10.4% of the XTL studies
compared to 4% of the Dunn and 6% of the SFL studies.

Conclusions: The ERD for a single study is significantly higher for the XTL compared to the
Dunn and SFL radiographs. The XTL is also most likely to be repeated potentially adding to
the overall radiation exposure. Thus, the XTL should be avoided whenever possible.

Significance: The use of the Dunn or SFL for imaging the adolescent hip may minimize
lifetime cumulative radiation exposure, reaching a more optimal balance between diagnostic
benefit and risk to the patient.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #8, 4:56 PM POSNA-2013

Pediatric Implant Related Fracture after Proximal Femoral Osteotomy:
Blade Plate vs. Screw and Side Plate Constructs

Amit Jain, MD; John Thompson; Michael Paloski, MD; Paul D. Sponseller, MD
Johns Hopkins, Baltimore, Maryland
+ LOE-Therapeutic Level III

Purpose: Implant design may affect risk of fracture, especially in the proximal femur where
the highest risk of implant-related fracture (IRF) has been shown. We compared the rate of
IRF in children undergoing proximal femoral osteotomy (PFO) using blade plates vs. screw
and side plate constructs to determine whether one implant had a lower fracture rate.

Methods: We retrospectively reviewed clinical and radiographic records from a single
pediatric orthopaedic practice from 1995 through 2009. 729 children from 2 through 18
years of age were identified who received proximal femoral osteotomy with either a blade
plate (475 patients, mean age: 8.6 + 4.1 years) or a screw and side plate (254 patients, mean
age: 9.6 + 4.2 years). Manufacture and style of implants were consistent throughout this
period. The two groups were compared with respect to rate of IRF development, as well as
rate and timing of implant removal.

Results: The overall rate of IRF with proximal femoral osteotomy was 4.0%. IRF rate
in patients who received a blade plate was 4.4%, and IRF rate in patients who received a
screw and side plate was 3.2%; the difference in IRF rate between the two groups was not
statistically significant (P= 0.4).

The rate of implant removal after surgery in the entire PFO population was 58%: 57.7%
patients in the blade plate group and 58.7% patients in the screw and side plate group
had their plates removed; the difference in removal rate between the two groups was not
significant (P=0.8). Overall, the average time to plate removal was 2.3+2.2 years. In the blade
plate group, the average time to removal was 2.6+2.5 years, and in the screw and side plate
group, the average time to removal was 1.5+1.2 years; the difference in removal time was
significant (P<0.01).

Conclusion: There is a substantial risk of IRF development in children after proximal
femoral osteotomy. There is no significant difference between blade plates and screw and
side plates with respect to developing IRF. Majority of children have their implants removed
after surgery, most often within 1 to 3 years of surgery.

Significance: There is no significant difference between blade plates and screw and
side plates in development of implant related fractures after pediatric proximal femoral
osteotomies.

1 LOE - Level of Evidence —Please see page 14 for details.
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Fri., 5/3/13 Hip Subspecialty Day, Paper #9, 5:01 PM POSNA-2013

Adolescents with Hip Pain May be at Risk for Anxiety and Depression Prior to Hip
Preservation Surgery

Heather M. Richard, PsyD; Erica L. Rosentraub, PhD; David A. Podeszwa, MD;
Adriana De La Rocha, MS; Sandy Roland, PhD; Daniel J. Sucato, MD, MS

Texas Scottish Rite Hospital for Children, Dallas, Texas
t LOE-Diagnostic Level II

Purpose: Chronic pain is associated with increased anxiety and depression and may have
a negative impact on surgery outcome. We hypothesized that adolescents with chronic hip
pain selected for hip preservation surgery (HPS) would demonstrate increased anxiety
and depression compared to same-age peers. The purpose of this study is to document the
patient’s pre-operative psychological state as perceived by the patient and parent.

Methods: We prospectively evaluated 58 patients (23 males, 35 females), average age
16.5 years (range 11-19) who were scheduled for HPS for the following diagnoses:
femoroacetabular impingement (FAI) (n=25), acetabular dysplasia(16), Perthes disease(11),
SCFE(6). Psychological questionnaires included patient and parent completed Behavioral
Assessment System for Children (BASC), Beck Youth Inventory (BYI), and Resiliency
Scales. Self-reported functional questionnaires included the Harris hip score (HHS, max
100) and the UCLA activity score. Psychological scores were compared between diagnosis
and procedure performed (Ganz osteotomy, surgical hip dislocation, hip arthroscopy,
combined Ganz/SDH) with a student t-test and ANOVA.

Results: All patients reported pain, 52 (90%) reported pain >6 months with 28 >1 year. 44
patients (76%) reported moderate or severe pain. All reported decreased function: average
UCLA 7.21 (range 2-10), average HHS 66.5 (42.9-92.4). At presentation, 10 patients (17.2%)
were receiving psychological intervention and 30% had a family history of mental illness.
Average T-scores (>60= at-risk behavior) for the BYI anxiety and depression scales averaged
48.2 (range 10-70, n=8 [14%] >60) and 45.5 (7-67, n=4 [7%] >60), respectively. Similarly,
average BASC anxiety and depression T-scores were 49.8 (34-83, n=9 [16%] >60) and 45.3
(39-70, n=4 [7%] >60). Resiliency scales did not suggest overall poor coping. There were
no significant correlations between any psychological score and diagnosis or procedure.
Parents reported significantly more patient depression and internalization of problems than
the patients reported.

Conclusions: Pre-operative evaluation identified 16% (9/58) of patients were at-risk for
depression even though, on average, adolescents did not report significant anxiety or
depression at the time of HPS despite chronic pain and self-reported decreased function.
Additional studies, including all adolescent hip pain patients, will be important to document
the incidence and severity of at-risk psychological symptoms. Post-operative evaluation will
also be critical to determine if the scores are maintained and to compare to post-operative
self-reported function.

Significance: Pre-operative psychological evaluation should be considered prior to
surgery selection as mental health conditions may be undiagnosed and will likely influence
functional outcomes.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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PSN 2013 POSNA SUBSPECIALTY DAY AGENDA

The Pediatric Orthopaedic Society
of North America

SPINE SUBSPECIALITY DAY

Fri., May 3, 2013 « 1:00 PM -5:15PM « Room: Dominion North
Co-Chairs: Firoz Miyanji, MD; Lawrence G. Lenke, MD

PERIOD 1
1:00 PM-2:15 PM

Moderator: Firoz Miyanji, MD
DEBATES:
a. Neuromuscular Scoliosis (CP) — When and Whom to Operate On?
1:00 PM-1:07 PM  “Prophalactic” Approach is Best
Paul D. Sponseller, MD, Baltimore, Maryland
1:07 PM-1:14PM  “Reactive” Surgery is Better
Unni G. Narayanan, MD, FRCSC, Toronto, Ontario, Canada

b. Growth Modulation in Idiopathic Scoliosis — The Fusionless Frontier
1:14PM-1:21 PM  You Fuse, You Lose
Randal Betz, MD, Philadelphia, Pennsylvania

1:21 PM-1:28 PM  It’s Only a Matter of Time...to Fusion
Alvin H. Crawford, Cincinnati, Ohio

1:28 PM—1:37 PM  Case Presentations/Panel Discussion (incl Audience Response)
Moderator: Firoz Miyanji, MD, Vancouver, British Columbia, Canada
Panel: Paul D. Sponseller, MD, Baltimore, Maryland;
Unni G. Narayanan, MD, FRCSC, Toronto, Ontario, Canada;
Randal Betz, MD, Philadelphia, Pennsylvania;
Alvin H. Crawford, MD, Cinncinati, Ohio;
Douglas M. Hedden, MD, Edmonton, Alberta, Canada;
Burt Yaszay, MD, San Diego, California

¢. The Thoracolumbar (Lenke 5) Curve:
1:37 PM—1:44 PM | Still Do Anterior Approach

B. Stephens Richards Ill, MD, Dallas, Texas
1:44 PM-1:51 PM | Only Do Posterior Approach

Lawrence G. Lenke, MD, St. Louis, Missouri

d. High Grade Spondylolisthesis:

1:51 PM-1:58 PM  The Case for Postural Reduction and In Situ Fusion
Hubert H.L. Labelle, MD, Montreal, Quebec, Canada

1:58 PM-2:05PM  The Case for Reduction and Interbody Fusion
Robert W. Gaines Jr, MD, Columbia, Missouri

1 LOE - Level of Evidence —Please see page 14 for details.
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2:05 PM-2:14 PM

2:15 PM-2:30 PM
PERIOD 2

Case Presentations/Panel Discussion (incl Audience Response)
Moderator: Firoz Miyanji, MD, Vancouver, British Columbia, Canada
Panel: Hubert H. L. Labelle, Montreal, Quebec, Canada;

Robert W. Gaines Jr, MD, Columbia, Missouri;

Lawrence G. Lenke, MD, St. Louis, Missouri;

B. Stephens Richards Ill, MD, Dallas, Texas;

Stephen J. Lewis, MD, Toronto, Ontario, Canada

Break

Moderators:  Lawrence G. Lenke, MD; Firoz Miyanji, MD

2:35 PM-2:39 PM

2:40 PM-2:44 PM

2:45 PM-2:49 PM

2:50 PM-2:54 PM

2:55 PM-3:02 PM

Wound Closure in Non-idiopathic Scoliosis: Does Closure Matter?
David S. Feldman, MD; James P. Ward, MD; Justin Paul, MD, PhD;
Debra A. Sala, MS, PT; Thomas J. Errico, MD; Michael S. Margiotta, MD

NYU Hospital for Joint Diseases, New York, New York

Assessment for Deep Wound Infections Following Pediatric

Scoliosis Surgery

Sina Pourtaheri, MD; Freeman Miller, MD; Kirk W. Dabney, MD;

Suken A. Shah, MD; Susan Dubowsky, PA-C; Laurens Holmes Jr, PhD, DrPH

Nemours/Alfred I. duPont Hospital for Children,
Wilimington, Delaware

Building Gonsensus: “Best Practice Guideline” for High Risk Pediatric
Spine Surgical Site Infection

Michael G. Vitale, MD, MPH; Matthew D. Riedel, BA;

Lisa Saiman, MD, MPH; Hiroko Matsumoto, MA;

Michael P. Glotzbecker, MD; John B. Emans, MD; Mark A. Erickson, MD;
John (Jack) M. Flynn, MD; Behrooz A. Akbarnia, MD;

Richard C.E. Anderson, MD; Douglas L. Brockmeyer, MD;

Lawrence G. Lenke, MD; Scott J. Luhmann, MD; Stephen J. Lewis, MD;
Peter 0. Newton, MD; B. Stephens Richards lll, MD; Daniel J. Sucato, MD;
Suken A. Shah, MD; David L. Skaggs, MD, MMM; John T. Smith, MD;

Paul D. Sponseller, MD; Reinhard D. Zeller, MD;

Ann-Christine Nyquist, MD, MSPH; Lisa M. McLeod, MD, MSCE;

David P. Roye Jr, MD

Columbia University, New York, New York

A Pre-operative Surgical Site Infection Prevention Bundle with
Patient Adherence Components for Spinal Fusion Patients

Joshua Schaffzin, MD, PhD; Jennifer M. Anadio, MA; Mary Anne Lenk, BS;
Maureen Grady, RN II; The Pre-Operative Surgical Site Infection Team;
Peter F. Sturm, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio

Discussion

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.

263



POSN

The Pediatric Orthopaedic Society
of North America

3:03 PM-3:07 PM

3:08 PM-3:12 PM

3:13 PM-3:17 PM

3:18 PM-3:25 PM
3:26 PM-3:30 PM

3:31 PM-3:35 PM

3:36 PM-3:40 PM

3:40 PM-3:44 PM
3:45 PM-4:00 PM

2013 POSNA SUBSPECIALTY DAY AGENDA

Antifibrinolytic Use in Pediatric Scoliosis Surgery: Does Recent

Practice Reflect Evolution of the Evidence?

Lisa M. McLeod, MD; John (Jack) M. Flynn, MD; John P. Dormans, MD

Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania

4 Amicar versus Tranexamic Acid in Pediatric Spinal Deformity
Surgery: A Prospective Randomized Double Blinded Study

Matthew A. Halanski, MD; Jeffrey A. Cassidy, MD; Scott Hetzel, MS;
Diann Reischman, PhD; Nabil Hassan, MD
Spectrum Health/Helen DeVos Children’s Hospital, Grand Rapids, Michigan

Tranexamic Acid and Intrathecal Morphine are Synergistic in
Reducing Transfusion Requirements in Non-idiopathic Scoliosis
Patients Undergoing Posterior Spinal Fusion

Gideon Blumstein, MS; Derek A. Seehausen, BA; Patrick Ross, MD;
David L. Skaggs, MD, MMM

Children’s Orthopaedic Center, Children’s Hospital Los Angeles,

Los Angeles, California

Discussion

Leveling the LIV in Selective Fusions for Lenke “C” Modifiers is
Associated with a Smaller Uninstrumented Lumbar Cobb Angle but
Does Not Affect Decompensation

Derek A. Seehausen, BA; Kent T. Yamaguchi Jr, BA; Raymond J. Hah, MD;
Brenda A. Sides, MA; Margaret L. Wright, BS; Michael G. Vitale, MD, MPH;
Lawrence G. Lenke, MD; David L. Skaggs, MD, MMM

Children’s Orthopaedic Center, Children’s Hospital Los Angeles,

Los Angeles, California

Intraoperative and Postoperative LIV-tilt and Disc Angle in Patients
with Idiopathic Scoliosis

James Barsi, MD; Sumeet Garg, MD; Bavid Baulesh, BA;

Mark A. Erickson, MD

Stony Brook University Medical Center, Stony Brook, New York
Determining Optimal Post-operative Coronal Parameters for Selective
Thoracic Fusion

Burt Yaszay, MD; Jahangir Asghar, MD; Tracey P. Bastrom, MA;

Amer F. Samdani, MD; Peter F. Sturm, MD; Randal R. Betz, MD;

Harry L. Shufflebarger, MD; Peter 0. Newton, MD; Harms Study Group
Rady Children’s Hospital, San Diego, California

Discussion
Break

1 LOE - Level of Evidence —Please see page 14 for details.
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PERIOD 3

4:00 PM-5:15 PM

SURGICAL TECHNIQUES:
Moderator: Lawrence G. Lenke, MD
a. Derotation: My Preference is...

4:00 PM—4:05 PM

4:05 PM-4:10 PM

4:10 PM-4:15 PM

4:15 PM-4:20 PM

En Bloc

Scott J. Luhmann, MD, St. Louis, Missouri

Segmenta

Suken A. Shah, MD, Wilmington, Delaware

Differential Rod Contouring

Peter 0. Newton, MD, San Diego, California

Simultaneous Rod Insertion

Laurel C. Blakemore, MD, Washington, District of Columbia

b. Pelvic Obliquity Correction...

4:20 PM-4:25 PM

4:25 PM-4:30 PM

4:30 PM-4:35 PM

4:35 PM-4:40 PM

Luque/Unit Rods

James 0. Sanders, MD, Rochester, New York

lliac Wing Screws

Paul D. Sponseller, MD, Baltimore, Maryland
Intra-op Halo-femoral Traction

Stephen J. Lewis, MD, Toronto, Ontario, Canada
Intra-op Direct Rib/Spine to Pelvis Distraction
David L. Skaggs, MD, MMM, Los Angeles, California

PEDIATRIC CERVICAL SPINE:
Moderator: Firoz Miyanji, MD

4:40 PM-4:50 PM

4:50 PM-5:00 PM

5:00 PM-5:15 PM

a. My Approach to the Down Syndrome Patient
William G. Mackenzie, MD, Wilmington, Delaware

b. My Approach to 0S Odontoideum
John B. Emans, MD, Boston, Massachusetts

Case Presentations/Panel Discussion

Moderator: Firoz Miyanji, MD

Panel: William G. Mackenzie, MD, Wilmington, Delaware;
John B. Emans, MD, Boston, Massachusetts;

John P. Dormans, MD, Philadelphia, Pennsylvania;
Suken A. Shah, MD, Wilmington, Delaware

POSNA extends sincere appreciation to Medtronic for an educational grant
in support of this session

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Fri., 5/3/13 Spine Subspecialty Day, Paper #1, 2:35PM  POSNA-2013
Wound Closure in Non-idiopathic Scoliosis: Does Closure Matter?

Debra A. Sala, MS, PT; David S. Feldman, MD; James P. Ward, MD;
Justin Paul, MD, PhD; Thomas ]. Errico, MD; Michael S. Margiotta, MD

NYU Hospital for Joint Diseases, New York, New York
+ LOE-Therapeutic Level ITT

Purpose: Post-operative wound complications after posterior spinal fusion is a difficult
complication to manage. The incidence in the non-idiopathic patient population is
significantly higher than the adolescent idiopathic population. The effect of complex
flap closure at the time of the index procedure on the overall infection rate has not been
previously evaluated.

Methods: We performed a retrospective chart review of 76 patients with a primary diagnosis
of scoliosis associated either with a syndrome or neuromuscular disease who underwent
a posterior spinal fusion for scoliosis. We compared a standard closure performed by an
orthopedic surgeon with that of a plastic surgeon which included muscle mobilization and
flap elevation as a means of wound closure.

Results: The wound complication rate in the standard closure patients was 19% (8/42)
compared with 0% (0/34) for the flap closure arm (p = 0.007). The unanticipated return to
the operating room rate in standard closure patients was 11.9% (5/42) compared with 0%
(0/34) for the flap closure arm (p = 0.061).

Conclusion: The use of primary complex flap closure in this patient population should be
considered in an effort to decrease post-operative wound complications.

Significance: We believe this association may be causative and that this manner of wound
closure should be considered in this patient population in an effort to lower the substantial
complication rate associated with this diagnosis and procedure. Future prospective studies
would better define this association and potentially identify other operative techniques to
reduce the complication rate in patients with neuromuscular scoliosis.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #2, 2:40 PM  POSNA-2013
Assessment for Deep Wound Infections following Pediatric Scoliosis Surgery

Sina Pourtaheri, MD; Freeman Miller, MD; Kirk W. Dabney, MD; Suken A. Shah, MD;
Susan Dubowsky, PA-C; Laurens Holmes Jr, PhD, DrPH

Nemours/ Alfred 1. duPont Children Hospital, Wilmington, Delaware
1 LOE-Prognostic Level IV

Purpose: Prevention of surgical site infection (SSI) in pediatric spine deformities surgery
is a crucial task. Recent data have shown antibiotic-loaded allograft and proper timing of
pre-operative antibiotics decrease SSI's. However, there are controversies about appropriate
pre-operative antibiotic selection. The purpose of this study was to characterize deep wound
infection and the potential factors related to SSI in pediatric spinal deformity surgery.
Particular attention was focused on the cultures of the SSIs and the antibiotics chosen to
treat the infections, as well as timing of antibiotics administration.

Methods: A retrospective review of 851 pediatric spinal fusion surgeries for deformity
from 2006-2010 by 5 surgeons at a single institution was performed. In this sample all cases
that required an operative irrigation and debridement (I&D) within 6 months of the index
surgery were investigated. Chi-squared statistic, Fisher’s exact, and single sample t tests were
used to analyze the data.

Results: Twenty four patients had an SSI (prevalence rate = 2.8%: 3 adolescent idiopathic
scoliosis, 14 cerebral palsy, 3 non-cerebral palsy neuromuscular scoliosis and 3 syndromic
scoliosis). For the SSI group, the mean age at surgery was 13.8 years (SD+ 4.5), mean
length of surgery was 7.5 hours (SD+ 3.1), median EBL was 2482 cc (IQR 3289.5), and
mean units transfused was 4.1(SD+ 3.9). The following were prognostic for SSI events:
67% bladder incontinence, 25% baclofen pump, 21% use of oral baclofen, 12% history of
seizures, and 10% had a g-tube. The wound status within 3 days of surgery was: 37.5%
intact wound, 29.2% significant wound drainage, and 33.3% wound dehiscence. MRSA and
S. Epidermis (oxacillin resistant) were associated with intact wounds, while gram negative
and polymicrobial pathogens were seen in dehisced or draining wounds, c2(df) = 40.9
(18), Fisher’s exact <0.001. In the SSI group, the median time for pre-operative antibiotic to
incision was 64 minutes (IQR 21 minutes). Only eight percent of patients had pre-operative
antibiotics within the protocol (< 30 minutes) (t= 2.7, p=0.0001) and 20.8% within one hour
(t=0.06, p =0.08). All 3 AIS cases had stainless steel instrumentation.

Conclusion: Prolonged pre-operative antibiotics to incision time were observed in this
sample, while gram negative pathogens were related to compromised wounds.

Significance: Proper timing of pre-operative antibiotics, meticulous wound closures, strict
mechanical barrier isolation of wounds and early surgical management for comprised
wounds are recommended.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #3, 2:45PM  POSNA-2013

Building Consensus: “Best Practice Guideline” for High Risk Pediatric Spine Surgical
Site Infection

Michael G. Vitale MD, MPH; Matthew D. Riedel, BA; Lisa Saiman, MD, MPH,;

Hiroko Matsumoto, MA; Michael P. Glotzbecker, MD; John B. Emans, MD;

Mark A. Erickson, MD; John (Jack) M. Flynn, MD; Behrooz A. Akbarnia, MD;

Richard C.E. Anderson, MD; Douglas L. Brockmeyer, MD; Lawrence G. Lenke, MD;

Scott J. Luhmann, MD; Stephen ]. Lewis, MD; Peter O. Newton, MD;

B. Stephens Richards III, MD; Daniel ]. Sucato, MD; Suken A. Shah, MD;

David L. Skaggs, MD, MMM, John T. Smith, MD; Paul D. Sponseller, MD;

Reinhard D. Zeller MD; Ann-Christine Nyquist, MD, MSPH; Lisa M. McLeod, MD, MSCE;
David P. Roye Jr, MD

Columbia University, New York, New York
+ LOE-Therapeutic Level V

Purpose: Surgical site infection (SSI) following pediatric scoliosis instrumentation is a
complication that imposes a tremendous burden on patient health and carries a significant
cost to the healthcare system. The development of a “Best Practice Guideline” (BPG) is
part of a larger effort to reduce SSI in our population and improve patient outcomes. The
purpose of this study is to develop a BPG for infection prevention in high-risk patients
undergoing spine surgery.

Methods: After thorough literature review, a survey was administered to 20 pediatric
spine surgeons and 3 infectious disease experts assessing use of infection prevention
techniques and willingness to adopt these techniques in high-risk patients. We defined high-
risk patients as any patient with non-idiopathic scoliosis or any patient with significant
medical comobidities, regardless of scoliosis etiology. The results were presented to all
participants, and the nominal group technique was used to assess agreement with the use
of each prevention strategy. Agreement over 80% was considered consensus and items near
consensus were re-discussed and followed by repeated ARS.

Results: Consensus was reached to support the following 14 prevention strategies; 1.
Chlorhexidine skin wash the night before surgery, 2. Pre-operative urine cultures, 3. Pre-
operative Patient Education Sheet, 4. Pre-operative nutritional assessment, 5. Clipping hair
is preferred to shaving, 6. Peri-operative IV Cefazolin given within 60 minutes prior to
incision, 7. Peri-operative IV prophylaxis for gram negative bacilli, 8. Monitor adherence
to peri-operative antimicrobial regimens, 9. Limit OR access, 10. UV lights need NOT be
used in the OR, 11. Intra-operative wound irrigation, 12. Vancomycin powder in the bone
graft and/or surgical site, 13. Impervious dressings are preferred post-operatively, and 14.
Minimize dressing changes. All participants agreed to implement the BPG.

Conclusions: Drawing from the literature and experience of 20 surgeons and 3 infectious
disease specialists, a Best Practice Guideline for SSI prevention in high risk patients was
developed. 14 infection prevention measures were included in the final guideline; 4 pre-
operative measures, 8 peri-operative measures, and 2 post-operative measures.
Significance: This is an initial tool to reduce variability in practice and reduce SSI in a
vulnerable population. Future efforts will study the effect of its implementation on SSI rates
and patient outcomes.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #4, 2:50 PM  POSNA-2013

A Pre-operative Surgical Site Infection Prevention Bundle with Patient Adherence
Components for Spinal Fusion Patients

Joshua Schaffzin, MDD, PhD; Jennifer M. Anadio, MA; Mary Anne Lenk, BS;
Maureen Grady, RN II; The Pre-Operative Surgical Site Infection Team; Peter F. Sturm, MD

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio
+ LOE-Therapeutic Level IV

Purpose: Surgical site infections (SSIs) increase patient morbidity and mortality and facility
costs significantly. Current SSI prevention bundles focus on perioperative care only, and
have reduced but not eliminated SSIs. The purpose of this study is to test the effect of a pre-
operative SSI prevention bundle (including patient adherence, as well as staff adherence
components) on SSI rates for spinal procedures.

Methods: Based on literature review and expert consensus, we developed a discrete set of
actions to take place prior to a patient’s surgery, beginning in the outpatient setting, after
surgery is scheduled, and ending at the time of operating room transfer. A single tracking
document was designed to document all activities, allowing easy communication of pre-
operative and day-of-surgery findings to pertinent clinic staff. Patient and staff adherence
were documented as all-or-nothing measures. Individual component failures were tabulated
to identify areas in need of attention. Data was analyzed using statistical process control
methods.

Results: The bundle was initiated in July 2012 with 11 staff components and expanded to 12
components in September 2012. Components included screening for bleeding risk, MRSA
colonization, nutritional status, metal allergy, and other skin healing issues; bowel regimen;
skin antisepsis; patient warming on the pre-operative unit; and storing of patient belongings
prior to transfer. Additionally, there are 6 patient components, including adherence to skin
and ORSA treatment if required, dynahex bathing with a bathing sponge the night before
and morning of surgery, bowel regimen adherence, and a chlorhexidine wipe the morning
of surgery. July 2012 staff adherence was 65.4% and increased to approximately 95% through
September 2012. Patient adherence was 88.5% and decreased to approximately 68.4%.

Conclusion: Staff and patient components are both necessary for a complete pre-operative
surgical site infection bundle. Patient adherence requires dedicated tracking, follow-up,
and intensive pre-operative education. There have not been any SSIs since the bundle was
implemented, however; as there are only three months of data thus far, the effect on SSI rates
is yet to be determined.

Significance: To date, there are no studies centered on a robust pre-operative surgical site
infection patient adherence bundle. The study of further SSI reduction is currently a vital
topic with the anticipation that in the next 2-3 years, Medicaid will no longer reimburse
for hospital-acquired conditions, including SSI treatment, presenting a potentially large
expense that will be absorbed by medical centers.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #5, 3:03 PM  POSNA-2013

Antifibrinolytic Use in Pediatric Scoliosis Surgery: Does Recent Practice Reflect
Evolution of the Evidence?

Lisa M. McLeod, MD, MSCE; John (Jack) M. Flynn, MD; John P. Dormans, MD
Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania

T LOE-Therapeutic Level IV

Purpose: To describe contemporary practice for the use of lysine-analogue antifibrinolytics
for blood conservation in pediatric spinal surgeries at 37 US Children’s Hospitals.

Methods: A retrospective cohort study using the Pediatric Health Information Systems
(PHIS) database involving children 6 months-18 years of age with ICD9 codes indicating a
clean spinal fusion procedure and diagnosis of scoliosis discharged from 37 US children’s
hospitals between 7/1/2006-6/30/2009. We used validated ICD9 codes to categorize
children as adolescent idiopathic scoliosis (AIS), neuromuscular scoliosis (NMS), and
other congenital. Patients with diagnoses indicating trauma, malignancy, or coagulation
disorders were excluded. Itemized billing records were used to identify antifibrinolytic
agents administered on the day of the procedure and blood products given during the
hospitalization.

Hospital Antifibrinolytic and Blood Product Use
at 37 Children's Hospitals (2006-2009)

o | T | .

40+

20+
o T l L
AIS NMS Other Congenital
B Antifibrinolytics — Transfusions ‘

Results: A total of 5,858 AIS, 3,058 NMS, and 2,651 other index surgeries were included.
Twenty-six percent of AIS, 41% of NMS and 27% of other children received blood
transfusions. Overall, tranexemic acid was used in 1,106 (10%) and e-aminocaproic acid was
used in 1,428 (13%) of operations. Children with AIS were less likely to receive one of these
two drugs (figure). Use of lysine- analogues doubled between 2006 and 2009 (15-30%), likely
due to 2007 FDA restrictions on aprotinin. However, while 13 (35%) hospitals used a lysine-
analogue for >40% of all procedures, nearly half used no antifibrinolytics for the majority of
procedures, including those performed on high risk children with neuromuscular disease.

1 LOE - Level of Evidence —Please see page 14 for details.

See pages 15-57 for financial disclosure information.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #5, 3:03 PM  POSNA-2013

Conclusion: The incidence of blood transfusions in pediatric scoliosis operations is high;
yet there is currently no standard practice for the use of antifibrinolytic drugs for blood
conservation.

Significance: Significant blood loss in scoliosis surgeries is common, and is associated
with greater risk of allogenic blood transfusions, surgical site infection, and death. Current
evidence suggests that antifibrinolytic therapy with lysine-analogues such as tranexemic acid,
and e-aminocaproic acid is safe, and significantly reduces blood loss in children undergoing
spinal procedures. The lower cost of these drugs, particularly for e-aminocaproic, make
them a high value alternative to other methods of blood conservation in children who
are at greatest risk of major hemorrhage complications. Multi-center prospective studies
comparing the impact of lysine-analogue use on cost and clinically important outcomes
such as blood loss volume need to be performed.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
medical device is being discussed for an “off label” use). For full information, refer to page 4.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #6, 3:08 PM  POSNA-2013

¢ Amicar versus Tranexamic Acid in Pediatric Spinal Deformity Surgery: A
Prospective Randomized Double Blinded Study

Matthew A. Halanski, MD; Jeffrey A. Cassidy, MD; Scott Hetzel, MS;
Diann Reischman, PhD; Nabil Hassan, MD

Spectrum Health/Helen DeVos Children’s Hospital, Grand Rapids, Michigan
+ LOE-Therapeutic Level I

Purpose: Amicar and transexamic acid (TXA) have been shown to decrease blood loss in
pediatric spinal deformity cases when compared with controls. We prospectively compared
the use of Amicar to TXA in pediatric patients undergoing posterior spinal fusion.

Methods: A prospective randomized, double-blinded trial was initiated in which patients
were randomized to receive either Amicar or TXA during their scoliosis surgery. Baseline
demographic and deformity comparisons were collected. Intraoperative comparisons
included: estimated and calculated blood loss, number of levels instrumented, number
of osteotomies, and operative time, and allogenic transfusion. Pre and postoperative
hemoglobin, platelets, PT, PTT, INR, and fibrinogen were followed.

Results: Forty-seven patients were enrolled with data available for review (N=25 Amicar,
N=22 TXA). No difference in cohorts was found in demographics, preoperative hemoglobin,
platelets, PT, PTT and INR, initial cobb angle, average number of levels fused, number of
patients with osteotomies, average number of osteotomies, operative time, and final cobb
angles. Estimated blood loss was significantly less (~200 ml) than the calculated blood
loss in both groups (p<0.001). Estimated blood loss 1094 ml vs. 726 ml was higher in the
Amicar group (p=0.05), while a similar trend was noticed in the calculated blood loss 1385
ml and 903 ml (p=0.11). While no difference in allogenic transfusion rates (20% vs 14%)
was observed, average volumes transfused were significantly higher in the Amicar cohort
(1014 ml vs 461 ml) p=0.03. The TXA cohort demonstrated a statistically significant smaller
change in INR, a lower PTT and greater fibrinogen levels post-operatively.

Conclusion: Estimating blood loss consistently under-estimates actual blood loss.
Compared with Amicar, TXA use was associated with lower allogenic transfusion volumes
and less alteration of post-operative clotting cascade.

Significance: In the pediatric spinal deformity population, TXA may offer a slight advantage
over Amicar in minimizing blood loss.

1 LOE - Level of Evidence —Please see page 14 for details.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #7, 3:13 PM  POSNA-2013

Tranexamic Acid and Intrathecal Morphine are Synergistic in Reducing Transfusion
Requirements in Non-idiopathic Scoliosis Patients Undergoing Posterior
Spinal Fusion

Gideon Blumstein, MS; Derek A. Sechausen, BA; Patrick Ross, MD;
David L Skaggs, MD, MMM

Children’s Orthopaedic Center, Children’s Hospital Los Angeles, Los Angeles, California
+ LOE-Therapeutic Level 111

Purpose: To determine whether tranexamic acid (TXA) or intrathecal morphine (ITM)
reduce blood transfusion requirements in the peri-operative period in patients with non-
idiopathic scoliosis undergoing posterior spinal fusion (PSF).

Methods: A retrospective review of consecutive cases of non-idiopathic (neuromuscular,
syndromic) scoliosis patients treated with PSF at a single institution was performed. Inclusion
criteria included diagnosis of neuromuscular or syndromic scoliosis, a minimum of 10
levels of fusion, and posterior spinal fusion with segmental instrumentation. Multivariate
regression analysis and paired t-tests were utilized to determine significance.

Results: 342 patients with an average age 14 years (7-24) and 15 levels fused (10-19) met
inclusion criteria. ITM reduced the transfusion rate 13% (p = 0.6) and TXA reduced the
transfusion rate 22% (p = 0.08), neither of which reached statistical significance. However,
those patients who received a combination of ITM and TXA were 78% less likely (OR: 0.22
95% CI: 0.094 - 0.497) to require transfusion of any kind (p = 0.001).

Conclusion: While neither ITM nor TXA reached statistical significance in reducing the
transfusion rate, the use of TXA and ITM together is associated with a 78% reduction in
transfusion requirements in non-idiopathic scoliosis patients undergoing PSF.

Significance: This is the first study demonstrating that the combined use of TXA and ITM
appears to act synergistically and significantly reduces transfusion rates by 78% (p = 0.001)
in non-idiopathic posterior spine fusions.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Fri., 5/3/13 Spine Subspecialty Day, Paper #8, 3:26 PM  POSNA-2013

Leveling the LIV in Selective Fusions for Lenke “C” Modifiers is Associated with a
Smaller Uninstrumented Lumbar Cobb Angle but Does Not Affect Decompensation

Derek A. Seehausen, BA; Kent T. Yamaguchi Jr, BA; Raymond ]. Hah, MD;
Brenda A. Sides, MA; Margaret L. Wright, BS; Michael G. Vitale, MD, MPH;
Lawrence G. Lenke, MD; David L. Skaggs, MD, MMM

Children’s Orthopaedic Center, Children’s Hospital Los Angeles, Los Angeles, California
1 LOE-Therapeutic Level IV

Purpose: When correcting adolescent idiopathic scoliosis (AIS) with selective thoracic
fusion, the surgeon can attempt to level the lowest instrumented vertebra (LIV) relative to
the horizontal or leave the LIV tilted into the lumbar curve. The purpose of this study is to
determine the effect of LIV tilt on radiographic outcome.

Methods: This was a multicenter retrospective chart review of 48 AIS patients between
1992 and 2009 who underwent selective thoracic fusion. Patients with Lenke types 1-4 with
a type C lumbar modifier and a minimum of 2 years follow-up were included.

Results: At final follow-up, larger LIV tilt significantly correlated with larger lumbar cobb
angle (r=0.400, p=0.009), but did not significantly correlate with coronal balance (r=0.196,
p=0.231). Larger LIV tilt also significantly correlated with increased horizontal translation
of the thoracic apical vertebra from the C7 plumb line (C7PL) (r=0.505, p=0.001), as well
as higher Nash-Moe grade of rotation of the thoracic apical vertebra (r=0.445, p=0.003).
LIV tilt did not significantly correlate with translation of the LIV, translation of the lumbar
apical vertebra from the center sacral vertebral line (CSVL), rotation of the lumbar curve
apical vertebra, sagittal balance (C7PL from sacral promontory), distal junctional kyphosis,
or number of revision surgeries (p>0.05).

Conclusion: Larger LIV tilt significantly correlates with larger lumbar cobb angle, increased
horizontal deviation of the thoracic curve, and higher grade of rotation of the thoracic curve
at final follow up. LIV tilt did not significantly correlate with coronal balance or any other
radiographic parameters measured in this study.

Significance: Leveling of the LIV in selective thoracic fusions in AIS with Lenke Type C
modifiers is associated with improvement of the uninstrumented lumbar Cobb angle, no
effect on coronal decompensation, and no recognized negative sequelae.

1 LOE - Level of Evidence —Please see page 14 for details.
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Fri., 5/3/13 Spine Subspecialty Day, Paper #9, 3:31 PM  POSNA-2013

Intraoperative and Postoperative LIV-tilt and Disc Angle in Patients with Idiopathic
Scoliosis

James Barsi, MD; Sumeet Garg, MD; David Baulesh, BA; Mark A. Erickson, MD
Stony Brook University Medical Center, Stony Brook, New York
1 LOE-Diagnostic Level II

Purpose: Selection of an appropriate lowest instrumented vertebra (LIV) in patients
with adolescent idiopathic scoliosis (AIS) who have structural lumbar curves undergoing
posterior spinal fusion (PSF) is important. Spinal balance, progression of deformity, and
the number of remaining motion segments in the lumbar spine are impacted by the LIV.
The purpose of this study was to determine if LIV-tilt and disc wedging measured intra-
operatively are correlated to their respective values on standing radiographs at intermediate
follow-up.

Methods: After IRB approval, a consecutive series of patients with AIS and structural
lumbar curves treated with PSF at a single institution between 2007 and 2010 was identified.
166 patients with AIS underwent PSF during this time period, of which 17 had fusion
of structural lumbar curves with adequate imaging and minimum two-year follow-up.
The LIV-tilt and disc angle below the LIV was measured on the pre-operative standing,
intra-operative supine fluoroscopy, and postoperative standing radiographs, and coronal
balance was measured on the preoperative and post-operative standing radiographs using
a standardized method separately by two authors.

Results: The curve distribution was as follows: Lenke 3 (29%), Lenke 5 (47%) and Lenke
6 (23%). L3 was chosen as LIV in 68% of patients while L4 was chosen in 32%. There
was agreement on radiographic measurements between the two authors with a correlation
coefficient of 0.99 for coronal balance, 0.91 for LIV-tilt and 0.75 for disc angle. LIV-tilt
improved from 21° preoperatively to 4° intra-operatively. At minimum two year follow-up
LIV had on average progressed to 9°. The disc angle improved from 6° preoperatively to 3°
intra-operatively. This improvement was maintained at two years (3°). Coronal balance also
improved during the post-operative period from 18 mm immediately following surgery to
11 mm at the last follow-up.

Conclusion: Disc wedging below LIV remains stable at two years post-surgery in patients
with AIS undergoing PSF including structural lumbar curves, while LIV-tilt improvement
is not maintained.

Significance: Intraoperative fluoroscopy provides a reliable measure of disc wedging below
LIV two years after surgery on standing radiographs.

4 Indicates those faculty presentations in which the FDA has not cleared the drug and/or medical device for the use described (i.e., the drug or
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Fri., 5/3/13 Spine Subspecialty Day, Paper #10, 3:36 PM  POSNA-2013

Determining Optimal Post-operative Coronal Parameters for Selective Thoracic
Fusion

Burt Yaszay, MD; Jahangir Asghar, MD; Tracey P. Bastrom, MA; Amer E. Samdani, MD;
Peter E Sturm, MD; Randal R. Betz, MD; Harry L. Shufflebarger, MD;
Peter O. Newton, MD; Harms Study Group

Rady Children’s Hospital San Diego, California
+ LOE-Therapeutic Level 111

Purpose: The purpose of this study was to define optimal post-op coronal parameters with
which rules for selective thoracic fusions (STF) can be developed/te