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ORTHOPAEDIC Rosemont, IL 60018-4226

Phone: (847) 698-1631
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ASSOCIATION E-mail: ota@aaos.org

Welcome to the 30th Annual Meeting of the OTA!

WOW, where does the time go? This is a special anniversary

for the OTA, and we have planned an exceptional meeting
experience for all attendees. We have continued to improve the
educational programs of the meeting and we feel there is really
something for everyone, no matter what part of orthopaedic
trauma you feel most aligned (lower extremity, upper extremity,
spine, pelvis, or foot and ankle). Evidence-based practice is
emphasized, as well as consensus-based practice in those areas
where large studies just do not exist to date. This year we had a record number of
abstracts and the program committee has selected only the best for your education.

Ross K. Leighton, MD

Our symposia have become ever more popular, and our speakers come from all over the
world, bringing the most up-to-date techniques and protocols for your indulgence. We
are extremely happy to welcome Brazil as our Guest Nation and they promise to bring
excitement and style to the meeting. It should be fun!

Socially, we hope you will join your colleagues Thursday evening for a night of fun at the
Tampa Aquarium. We know the environment will be conducive to meeting new friends
and reacquainting with old colleagues and friends from the past. We hope you will par-
ticipate and enjoy the planned events along with the educational activities.

I always find these meetings bring back energy and enthusiasm to my practice and I hope
you will take some of this back to yours.

We have one of the best jobs in the world.

Thirty years is a great time to celebrate!

Best wishes for a fabulous meeting,

Ross K. Leighton, MD
OTA President




Find a Surgeon l

OTA Membership Directory available at www.ota.org.
Search by name or location. Directory updated weekly.
Email addresses available via the ‘Members Only’ page.

Attendance at the OTA Annual Meeting authorizes the OTA to capture your image
or likeness in photographic, digital video, or other electronic format, and
authorizes the OTA to use said image or likeness in marketing materials to
promote OTA, including print, electronic and on the internet. OTA warrants that
its use of the image or likeness will not be in a negative manner.

OTA has no control over the use of the image or likeness by third parties and
therefore makes no express or implied warranties on any use by third parties.

Orthopaedic Trauma Association
6300 N. River Road, Suite 727
Rosemont, IL 60018-4226, USA
Phone: (847)698-1631
Fax: (847)823-0536
e-mail: ota@aaos.org
Home Page: www.ota.org

We’re Moving!
Effective December 4, 2014, our new address is:
9400 W. Higgins Road, Rosemont, IL 60018-4976

OTA Staff
Kathleen A. Caswell, Executive Director
Diane Vetrovec Dobberstein, Manager, Education and Research
Paul M. Hiller, Society Coordinator
Melanie L. Hopkins, Fellowship Coordinator

Darlene A. Meyer, Society Coordinator

Sharon M. Moore, Society Manager
Alivia Payton, Education/Research Program Administrator
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ORTHOPAEDIC TRAUMA ASSOCIATION HISTORY
PAST PRESIDENTS

Ramon B. Gustilo, MD, Founding President

Michael W. Chapman, MD
Charles C. Edwards, MD
John A. Cardea, MD
Bruce D. Browner, MD
Joseph Schatzker, MD
Richard F. Kyle, MD
Robert A. Winquist, MD
Peter G. Trafton, MD
Kenneth D. Johnson, MD
Alan M. Levine, MD
Lawrence B. Bone, MD
James F. Kellam, MD
David L. Helfet, MD
Andrew R. Burgess, MD

September 14 - 15, 1985
November 20 - 22, 1986
November 19 - 21, 1987
October 27 - 29, 1988
October 19 - 21, 1989
November 7 - 10, 1990
October 31 - November 2, 1991
October 1 - 3, 1992
September 23 - 25, 1993
September 22 - 24, 1994
September 29 - October 1, 1995
September 27 - 29, 1996
October 17 - 19, 1997
October 8 - 10, 1998
October 22 - 24, 1999
October 12 - 14, 2000
October 18 - 20, 2001
October 11 - 13, 2002
October 9 - 11, 2003
October 8 - 10, 2004
October 20 - 22, 2005
October 5 - 7, 2006
October 18 - 20, 2007
October 15 - 18, 2008
October 7 - 10, 2009
October 13 - 16, 2010
October 12 - 15, 2011
October 3 - 6, 2012
October 9 - 12, 2013

M. Bradford Henley, MD, MBA  2000-01

1985-87 Donald A. Wiss, MD 2001-02
1987-88 Thomas A. Russell, MD 2002-03
1988-89 Marc F. Swiontkowski, MD 2003-04
1989-90 Roy Sanders, MD 2004-05
1990-91 Paul Tornetta, III, MD 2005-06
1991-92 Michael J. Bosse, MD 2006-07
1992-93 Jeffrey O. Anglen, MD 2007-08
1993-94 J. Tracy Watson, MD 2008-09
1994-95 David C. Templeman, MD 2009-10
1995-96 Timothy J. Bray, MD 2010-11
1996-97 Andrew N. Pollak, MD 2011-12
1997-98 Robert A. Probe, MD 2012-13
1998-99 Andrew H. Schmidt, MD 2013-14
1999-00
ANNUAL MEETINGS

iv

New York, New York, USA

San Francisco, California, USA
Baltimore, Maryland, USA
Dallas, Texas, USA
Philadelphia, Pennsylvania, USA
Toronto, Ontario, Canada
Seattle, Washington, USA
Minneapolis, Minnesota, USA
New Orleans, Louisiana, USA
Los Angeles, California, USA
Tampa, Florida, USA

Boston, Massachusetts, USA
Louisville, Kentucky, USA
Vancouver, British Columbia, Canada
Charlotte, North Carolina, USA
San Antonio, Texas, USA

San Diego, California, USA
Toronto, Ontario, Canada

Salt Lake City, Utah, USA
Hollywood, Florida, USA
Ottawa, Ontario, Canada
Phoenix, Arizona, USA

Boston, Massachusetts, USA
Denver, Colorado, USA

San Diego, California, USA
Baltimore, Maryland, USA

San Antonio, Texas, USA
Minneapolis, Minnesota, USA
Phoenix, Arizona, USA



ORTHOPAEDIC TRAUMA ASSOCIATION ORGANIZATION

2014 BOARD OF DIRECTORS

Ross K. Leighton, MD
President

Theodore Miclau, III, MD

President Elect

Steven A. Olson, MD
2nd President Elect

Brendan M. Patterson, MD

CFO

Heather A. Vallier, MD
Secretary

Andrew H. Schmidt, MD
Immediate Past President




ORTHOPAEDIC TRAUMA ASSOCIATION ORGANIZATION

2014 BOARD OF DIRECTORS, continued

Robert A. Probe, MD
2nd Past President

Michael T. Archdeacon, MD
Member-at-Large

Kenneth A. Egol, MD
Member-at-Large

Douglas W. Lundy, MD
Member-at-Large

Thomas F. Higgins, MD
Annual Program




ORTHOPAEDIC TRAUMA ASSOCIATION ORGANIZATION

NOMINATING

(Elected Committee)

Andrew Schmidt, (Chair 2015 Slate)
Cory Collinge

Clifford Jones

Robert Ostrum

David Templeman

MEMBERSHIP
(Elected Committee)
Clifford Jones (Chair)
Richard Buckley
Hans-Christoph Pape
David Sanders

Peter Cole

ANNUAL MEETING
ARRANGEMENTS

Roy Sanders & H. Claude Sagi
(Tampa, FL 2014 Local Hosts)
Jeffrey Smith

(San Diego, CA 2015 Local Host)

ANNUAL PROGRAM

Thomas Higgins (Chair)

Robert O’ Toole (Co-Chair)

Michael Gardner

Pierre Guy

David Hak

Stephen Kottmeier

Michael McKee

Gilbert Ortega

David Sanders

Basic Science Sub-Committee
Chair (ex officio): Edward Harvey

Coding Course
Chair (ex officio): Scott Broderick

Basic Science Sub-Committee
Edward Harvey (Chair)

Mohit Bhandari

Joseph Borrelli

Aaron Nauth

Emil Schemitsch

Gerard Slobogean

Research Committee Chair (ex officio):

Brett Crist

BY-LAWS & HEARINGS
James Stannard (Chair)
Chad Coles

Alexandra Schwartz

CLASSIFICATION & OUTCOMES
Craig Roberts (Chair)

Andrew Evans

Roman Hayda

Matthew Karam

Daniel Stinner

Nirmal Tejwani

Gregory Zych

Julie Agel (Presidential Consultant)
James Kellam (Presidential Consultant)
J. Lawrence Marsh (Presidential Consultant)

DISASTER MANAGEMENT
PREPAREDNESS
Christopher Born (Chair)
Mark McAndrew

Christian Mamczak

Eric Pagenkopf

Mark Richardson

David Teague

Philip Wolinsky

EDUCATION

William Ricci (Chair)

Martin Boyer

Samir Mehta

Marrku Nousiainen

Robert Ostrum

Marcus Sciadini

Paul Tornetta, 111

OKO Ex-Officio Member:
Thomas DeCoster

Ex-officio Resident Member:
Jennifer Leighton, MD



Education Sub-Committee

Kyle Jeray — RCFC, Chair

Toni McLaurin — RCFC, Co-Chair

Gregory Della Rocca — Spring RCFC Chair

Brian Mullis — Spring RCFC Co-Chair

Kenneth Koval — Resident Syllabus
Update, Chair

Brett Crist - RATTC, Chair

Matthew Mormino — RATTC, Co-Chair

Frank Liporace - AAOS/OTA Course,
Chair (2013 - 2014)

Kenneth Koval - AAOS/OTA Course,
Chair (2015)

Roy Sanders — JOT Editor

Erik Kubiak — Video Library
Subcommittee

EVIDENCE BASED QUALITY,
VALUE, SAFETY

William Obremskey (Chair)
Jaimo Ahn

Bruce Browner

Chad Coles

Cory Collinge

Arvind Nana

Paul Tornetta, III

Michael Zlowodzki

FELLOWSHIP & CAREER CHOICES

Mark Lee (Chair)

Madhav Karunakar

Dirk Leu

Frank Liporace

Jason Nascone

Michael Prayson

Roy Sanders

Lisa Taitsman

David Zamorano

Presidential Consultant:
J. Tracy Watson

Ex-Officio Fellow Members:
Jason Sansone, Jennifer Wood

Fellowship Match Compliance
Sub-Committee

Gregory Schmeling (Chair)
Animesh Agarwal

Clifford Jones

Steven Kottmeier

Robert Probe

FINANCE AND AUDIT

Brendan Patterson, CFO, Chairman
David Hak (past CFO)

Douglas Dirschl

FUND DEVELOPMENT

Steven Morgan (chair)

Peter Althausen

John France

Ed Perez

Michael Sirkin

Rena Stewart

J. Tracy Watson

Ex-officio: Brendan Patterson, OTA CFO
Ex-officio: Brett Crist, Research Chair

HEALTH POLICY & PLANNING
Michael Suk (Chair)

Sam Agnew

Alex Jahangir

Clifford Jones

Gerald Lang

Samir Mehta

Manish Sethi

Todd Swenning

Bruce Ziran

Ex-Officio: Bruce Browner, EBQVS Liaison
Ex-Officio: Philip Wolinsky, COT Chair

INTERNATIONAL RELATIONS
William DeLong (Oversight)

International

Peter Giannoudis (Chair)
Ney Amaral

Amir Matityahu

Cyril Mauffrey

Max Morandi
Hans-Christoph Pape
Toney Russell

Humanitarian

Saqib Rehman (Chair)

Jeffrey Anglen

Amir Matityahu

Steven Morgan

Edward Rodriguez

Pat Yoon

Lewis Zirkle

Ex-Officio Liaison: Christopher Born



MILITARY

CDR Mark Fleming Chair (Walter Reed)
Lt. COL Wade Gordon (USAF)

COL(R) Roman Hayda

CDR Kevin M. Kuhn (USN)

Lt. COL Christopher LeBrun (USAF)
LCDR Christopher Smith (USN)

MA]J Daniel Stinner (USA)

CAPT William Todd (USN, Hospital Ships)
MA]J Eric Verweibe (USA)

PAST PRESIDENT LIAISON
Andrew Schmidyt,

Immediate Past President (Chair)
All Past OTA Presidents

PRACTICE MANAGEMENT
Scott Broderick (Chair)
Paul Appleton
Lisa Cannada
Anthony Infante
James Krieg
Frank Liporace
Brent Norris
Presidential Consultants:
Brad Henley; William Creevy

PUBLIC RELATIONS
Jeffrey Smith (Chair)
Josh Gary

Jake Heiney

Alex Jahangir

Josh Langford

Hassan Mir

Jason Sansone

Ad Hoc
Ortho Info Project Team:
Co-Chairs: Robert Dunbar and Jason Lowe

Newsletter
Hassan Mir, Editor
Joshua Gary, Co-editor

Social Media
Lisa Taitsman

RESEARCH

Brett Crist (Chair)
Romney Andersen
Donald Anderson
Timothy Bhattacharyya
Victor De Ridder
Kelly LeFaivre
Saam Morshed
Brian Mullis
David Ring
George Russell
Andrew Trenholm
Walter Virkus

ORTHOPAEDIC ORGANIZATIONAL

LIAISONS

AAOS Board of Specialty Societies

Steven Olson — Presidential Line
Representative

Lisa Cannada — Communications

Michael Suk — Health Policy

William Ricci — Education

Brett Crist — Research

David Templeman — BOS Chair

Lisa Cannada — BOS Match Oversight
Committee Chair

Mark Lee — BOS Match Oversight
Committee OTA Rep

Kathleen Caswell — ED Representative

ACS COT (American College of Surgeons
Committee on Trauma)
COT Orthopaedic Members
Philip Wolinsky (Chair)
Gregory Della Rocca

James Ficke

Gregory Georgiadis
Langdon Hartsock

M. Bradford Henley

Mark McAndrew

Bruce Ziran

Other Orthopaedic Liaison Positions
Peter Trafton — USBJDI Treasurer
Marc Swiontkowski — EWI

Civilian Rep Co-Chair (2014 —2015)
Andrew Schmidt — EWI

Civilian Rep Co-Chair (2016 —2017)



PROJECT TEAMS

OTA Online Education Project Team
Co-Chairs: Bill Ricci and Lisa Taitsman

Anniversary Project Team

Co-Chairs: Ross Leighton and Roy Sanders

AO / OTA Collaboration
Chair: Ted Miclau

Database Project Team
Chair: Doug Lundy

OMeGA / OTA Fellowship Funding
Chair: Ted Miclau

Research Think Tank

Chair: Greg Della Rocca

Co-Chair: Todd Mckinley

DISTINGUISHED VISITING SCHOLAR PROGRAM

OTA expresses tremendous gratitude to the following OTA / AAOS Members who have served as
Distinguished Visiting Scholars for at least two weeks assisting the
Military Orthopaedic Surgeons in Landstuhl who treat the soldiers injured
in Afghanistan and Iraq prior to their return to the United States:

Dennis J. Beck, MD
Lawrence B. Bone, MD
Christopher T. Born, MD
Joseph Borrelli, Jr., MD
Michael J. Bosse, MD
Andrew R. Burgess, MD
Jens R. Chapman, MD
Cory A. Collinge, MD
Thomas A. DeCoster, MD
Gregory J. Della Rocca, MD, PhD
James Dunwoody, MD
Mitchel B. Harris, MD
Langdon A. Hartsock, MD
Dolfi Herscovici, Jr.,, MD
Thomas F. Higgins, MD
Daniel S. Horwitz, MD
James J. Hutson, Jr., MD

Kyle]. Jeray, MD

Clifford B. Jones, MD
Jonathan P. Keeve, MD
James C. Krieg, MD
Jackson Lee, MD

L. Scott Levin, MD

David W. Lhowe, MD
Dean G. Lorich, MD
David W. Lowenberg, MD
Mark P. McAndrew, MD
Michael D. McKee, MD
Toni M. McLaurin, MD
Michael A. Miranda, MD
Steven ]. Morgan, MD
Brett C. Norris, MD
Steven A. Olson, MD
William T. Obremskey, MD

Gregory M. Osgood, MD
Brendan M. Patterson, MD
Laura J. Prokuski, MD
Edward K. Rodriguez, MD, PhD
Melvin P. Rosenwasser, MD
John T. Ruth, MD

H. Claude Sagi, MD

Bruce J. Sangeorzan, MD
Andrew H. Schmidt, MD

R. Bruce Simpson, Jr., MD
Carla S. Smith, MD

CDR Joseph E. Strauss, DO
Marc F. Swiontkowski, MD
David C. Teague, MD

Peter G. Trafton, MD

Bruce H. Ziran, MD

Robert D. Zura, MD
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IN MEMORIAM

OTA remembers the following members who have made contributions to
OTA's organizational missions, to education, to the practice of orthopaedics,
and to the science of musculoskeletal trauma research.

E. Frederick Barrick, MD (2004)
Mc Lean, Virginia

Fred F. Behrens, MD (2005)
Newark, New Jersey

John Border, MD (1997)
Buffalo, New York

Spencer L. Butterfield, MD (2007)
Cincinnati, Ohio

James Bradley Carr, MD (2011)
Roanoke, Virginia

Thomas H. Comfort, MD (1990)
Minneapolis, Minnesota

John E. Connolly, MD (2007)
Orlando, Florida

Kathryn E. Cramer, MD (2005)
Detroit, Michigan

Bertram Goldberg, MD (1995)
Englewood, Colorado

Edward T. Habermann, MD (2009)

Chappaqua, New York

J. Paul Harvey, Jr., MD (2010)
Pasadena, California

Kenneth D. Johnson, MD* (2003)
Placitas, New Mexico

Emile Letournel, MD (1994)
Paris, France

Alan Marc Levine, MD* (2009)
Baltimore, Maryland

CDR Michael T. Mazurek, MD (2009)

San Diego, California

Spencer Roy McLean, MD (2013)
Calgary, Alberta, Canada

William J. Mills, III, MD (2011)
Anchorage, Alaska

Maurice Miieller, MD (2009)
Bern, Switzerland

John A. Ogden, MD (2011)
Atlanta, Georgia

Howard Rosen, MD (2000)
New York, New York

Joseph E. Slade, 111, MD (2010)
Guilford, Connecticut

Phillip G. Spiegel, MD (2008)
Englewood, Florida

Clifford H. Turen, MD (2013)
Dover, Delaware

A memorial page honoring the lives and work of OTA members
has been established on the OTA website membership link.

*OTA Past President




MEMORIAL AWARDS

OTA honors the memory of the orthopaedic traumatologists listed on page 7 in memory of their
commitment to education, research and patient care.

2013 — Yelena Bogdan, MD, Resident Award Winner
Healing Time and Complications in Surgically Treated Atypical Femur Fractures
Associated With Bisphosphonate Use: A Multicenter Series
Yelena Bogdan, MD'; Paul Tornetta, I1I, MDY, Thomas A. Einhorn, MDY; Pierre Guy, MD?%;
Lise Leveille, MD?; Juan Robinson, MD?; Nikkole Haines, MD* Daniel S. Horwitz, MD>
Clifford B. Jones, MD®; Emil H. Schemitsch, MD’; H. Claude Sagi, MD? Daniel Stahl, MD®;
Megan Brady, MD"; David W. Sanders, MD*; Thomas G. Higgins, MD"; Michael Kain, MD*;
Cory A. Collinge, MD"; Stephen A. Kottmeier, MD"; Darin Freiss, MD™;
'Boston University Medical Center, Boston, Massachusetts, USA;
*University of British Columbia, Vancouver, British Columbia, Canada
*Dalhousie University, Halifax, Nova Scotia, Canada;
“Carolinas Medical Center, Charlotte, North Carolina, USA;
SGeisinger, Danville, Pennsylvania, USA;
*Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA;
7St. Michael’s Hospital, Toronto, Ontario, Canada;
¥Tampa General Hospital, Tampa, Florida, USA;
Scott & White Hospital, Temple, Texas, USA;
OMetroHealth Medical Center, Cleveland, Ohio, USA;
"London Health Sciences Centre, London, Ontario, Canada;
2University of Utah, Salt Lake City, Utah, USA;
BLahey Clinic, Burlington, Massachusetts, USA;
“Fort Worth, Texas, USA;
5Stony Brook University, Stony Brook, New York, USA;
Oregon Health & Science University, Portland, Oregon, USA

2012 — Charles ]. Jordan, MD, Resident Award Winner
eIncidence of Posterior Wall Nonunion and Efficacy of Indomethacin Prophylaxis for
Heterotopic Ossification After Operative Fixation of Acetabular Fractures:
A Randomized Controlled Trial
Charles ]. Jordan, MD; Rafael Serrano-Riera, MD; H. Claude Sagi, MD;
Orthopaedic Trauma Service, Florida Orthopaedic Institute, Tampa, Florida, USA

2011 — Rachel Y. Goldstein, MD, MPH, Resident Award Winner
AEfficacy of Popliteal Block in Postoperative Pain Control After Ankle Fracture Fixation:
A Prospective Randomized Study
Rachel Y. Goldstein, M\D, MPH; Nicole Montero, BA; Toni M. McLaurin, MD;
Kenneth A. Egol, MD; Nirmal C. Tejwani, MD;
NYU Hospital for Joint Diseases, New York, New York, USA

2010 — Dirk Leu, MD, Resident Award Winner
Spica Casting in Pediatric Femur Fractures: A Prospective Randomized Controlled
Study of 1-Leg versus 1.5-Leg Spica Casts
Dirk Leu, MD; Erkula Gurkan, MD; M. Catherine Sargent, MD; Michael C. Ain, MD;
Arabella 1. Leet, MD; John E. Tis, MD; Gregory M. Osgood, MD; Paul D. Sponseller, MD;
Johns Hopkins Hospital, Baltimore, Maryland, USA

CPT Daniel J. Stinner, MD; MAJ(P), Resident Award Winner

*Negative Pressure Wound Therapy (NPWT) Reduces Effectiveness of Antibiotic Beads
CPT Daniel |. Stinner, MD, MAJ(P); LTC Joseph R. Hsu, MD; Joseph C. Wenke, MD;

United States Army Institute of Surgical Research, Fort Sam Houston, Texas, USA

A OTA Grant



2009 -

2008 -

2007 -

Scott Ryan, MD (n) Resident Award Winner

Knee Pain After Tibial Nailing Correlates with Union
Paul Tornetta, I1I, MD (3,5A, 7-Smith &Nephew; 8-Exploramed);
Cassandra Dielwart, MD (n); Elizabeth Krall Kaye, PhD (n);
Boston University Medical Center, Boston, Massachusetts, USA

Priyesh Patel, MD Resident Award Winner

Transsacral Fixation: What Defines the Safe Zone?

Paul Tornetta, I1I, MD; Priyesh Patel, MD; Jorge Soto, MD;
Boston University Medical Center, Boston, Massachusetts, LISA

Michael Zlowodzki, MD Resident Award Winner

Patient Function following Femoral Neck Shortening and Varus Collapse after
Cancellous Screw Fixation of Isolated Femoral Neck Fractures: A Multicenter

Cohort Study

Michael Zlowodzki, MD (a-Osteosynthesis and Trauma Care Foundation; AO North America);
Ole Brink, MD, PhD (n); Julie Switzer, MD (n); Scott Wingerter, MD (n);

James Woodall Jr., MD (n); David R. Bruinsma (n); Brad A. Petrisor, MID (n);

Philip ]. Kregor MD (n); Mohit Bhandari, MD, MSc (n);

University of Minnesota, Minneapolis, Minnesota, USA

For two years, the OTA instituted a Kenneth D. Johnson Fellowship Award to honor the memory of
the contributions to the field of Orthopaedic Traumatology by founding member and
past-president, Kenneth D. Johnson, MD. Dr. Johnson is remembered as an academic instructor
skilled in teaching and passionate about the work of the OTA and improving the treatment for
trauma patients.

2006 -

2005 -

Marc A. Tressler, DO, Kenneth D. Johnson Fellowship Award
Vanderbilt University Fellowship Program, Nashville, Tennessee, USA;
Hosted by Harborview Medical Center, Seattle, Washington, USA

Max Talbot, MD, Kenneth D. Johnson Fellowship Award
University of Minnesota, Fellowship Program, Minneapolis, Minnesota, USA;
Hosted by Emil H. Schemitsch, MD, University of Toronto, Toronto, Ontario, Canada



OTA/SIGN SCHOLARSHIP

The Orthopaedic Trauma Association funds two scholarships annually for SIGN members
to attend the OTA Annual Meeting. Information regarding SIGN can be found on

http: [/ signfracturecare.org.

Congratulations to the following OTA/SIGN Scholarship Winners:

2014 - Hilario M. Diaz, MD, FPOA, Davao City, Philippines
Henry Ndasi, MD, Mutengene, Cameroon

2013 — Billy Thomson Haonga, MD, Dar -Se Salaam, Tanzania
Innocent Chiedu Ikem, MD, Ile-Ife, Osun State, Nigeria

2012 — Dr. Shahab ud Din, Hayatabad, Peshawar, KPK, Pakistan
Dr. Luigi Andrew Sabal, Bajada, Davao City, Philippines

2011 - Dr. Tobias Otieno Ondiek, Kijabe, Kenya
COL. Mohammad Ismail Wardak, MD, MS, Kabul, Afghanistan

2010 — Edmund Ndalama Eliezer, MD, Dar es Salaam, Tanzania

2009 — Rizwan Akram, MD, Lahore, Punjab, Pakistan
Patrick Sekimpi, MD, Kampala, Uganda

2008 — Duong Bunn, MD, Phnom Penh, Cambodia
Oleg Gendin, MD, Krasnoyarsk, Russia

2007 — Thwit Lwin, MD, Yangon, Myanmar
Kibor Leilei, MD, Eldoret, Kenya

FOUNDERS’ LECTURE

2001 - Honoring the Career of Michael W. Chapman, MD
Recent Advances in the Cellular and Molecular Biology of Post Traumatic Arthritis
A. Hari Reddi, PhD
(Supported by Howmedica)

2000 — A Tribute to Howard Rosen, MD — Standing on the Shoulders of Giants
Joseph Schatzker, MD

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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JOHN BORDER, MD, MEMORIAL LECTURE

Supported in part by AO/North America and OTA

This lectureship was established to honor the memory of Dr. John Border. John Border was instru-
mental in the development of modern trauma care and in particular, modern orthopaedic trauma
care. He was the pioneer in the concept of total care and the implications of the orthopaedic inju-
ries on the total management of the trauma patient. He was also a surgeon scientist, using both his
clinical observations and basic science research to further his patient care in Orthopaedic Trauma.

2013 -

2012 -

2011 -

2010 -

2009 -

2008 -

2007 -

2006 -

2005 -

2004 -

2003 -

2002 -

2001 -
2000 -

1999 -

1998 -

1997 -

Skeletal Trauma: Global Conundrum
Bruce D. Browner, MD

Orthopaedic Trauma — My Perspective
James F. Kellam, MD, FRCS(C), FACS

Femoral Neck Fracture Management - WWJD (John)?
Marc E. Swiontkowski, MD

Travels with John 2.0
Sigvard T. Hansen, Jr., MD

Trauma Surgery Is Not Supposed To Be Easy
Lawrence B Bone, MD

Orthopaedic Trauma Education: Industrial Strength?
Peter G. Trafton, MD

Once and Future Trauma Systems: Role of the Orthopaedic Surgeon
A. Brent Eastman, MDD, FACS

Forty Years of Pelvic Trauma — Looking Back, Looking Forward
Marvin Tile, MD
Delaying Emergency Fracture Care — Fact or Fad

Robert N. Meek, MD

The Future of Education in Orthopaedic Surgery
Michael W. Chapman, MD

Tracking Patient Outcomes: Lessons Learned and Future Directions in
Trauma Orthopaedics
Ellen J. MacKenzie, PhD

Thoughts on Our Future Progress in Acetabular and Pelvic Fracture Surgery
Joel M. Matta, MD

Cancelled

The Metamorphosis of the Trauma Surgeon to the Reconstructionist
Jeffrey W. Mast, MD

The Changing Role of Internal Fixation — A Lifetime Perspective
Professor Martin Allgowet, MD

Travels with John: Blunt Multiple Trauma
Sigvard T. Hansen, Jr., MD

Trauma Care in Europe before and after John Border: The Evolution of Trauma
Management at the University of Hannover
Professor Harald Tscherne, MD
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EDWIN G. BOVILL, Jr, MD AWARDS

Dedicated to Edwin G. Bovill, Jr., MD, (1918 - 1986)
Surgeon, traumatologist, educator, academician, and gentleman;
co-founder of the Orthopaedic Trauma Association.

(The outstanding scientific paper from the Annual Meeting date as listed.)

2013 — A Early Weight Bearing and Mobilization Versus Non-Weight
Bearing and Immobilization After Open Reduction and Internal
Fixation of Unstable Ankle Fractures: A Randomized Controlled Trial
Niloofar Dehghan, MD'; Richard Jenkinson, MD? Michael McKee, MDY;
Emil H. Schemitsch, MD"; Aaron Nauth, MD?; Jeremy Hall, FRCSC?; David Stephen, MD?;
Hans ]. Kreder, MD?
ISt. Michael’s Hospital - University of Toronto, Toronto, Ontario, Canada
2Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada

2012 — A Operative Versus Nonoperative Treatment of Acute Dislocations
of the Acromioclavicular Joint: Results of a Multicenter
Randomized, Prospective Clinical Trial
Michael D. McKee, MD; Stéphane Pelet, MD, PhD, FRCSC;

Milena R. Vicente, RN, CCRP;
The Canadian Orthopaedic Trauma Society (COTS) Group;
St. Michael’s Hospital, Toronto, Ontario, Canada

2011 - Posterolateral Antiglide Versus Lateral Plating for SE Pattern
Ankle Fractures: A Multicenter Randomized Control Trial
Paul Tornetta, III, MD"; Laura S. Phieffer, MD?; Clifford B. Jones, MD?; Janos P. Ertl, MD%
Brian H. Mullis, MD*; Kenneth A. Egol, MD?*; Michael ]. Gardner, MD®; William M. Ricci, MD*;
David C. Teague, MD’; William Ertl, MD’; Cory A. Collinge, MD?®; Ross K. Leighton, MD?;
Ojas Joshi, MS'
'Boston University Medical Center, Boston, Massachusetts, USA;
?Ohio State University Medical Center, Columbus, Ohio, USA;
*Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA;
*Indiana University, Indianapolis, Indiana, USA;
’NYU Hospital for Joint Disease, New York, New York, USA;
SWashington University, St. Louis, Missouri, USA
"University of Oklahoma, Oklahoma City, Oklahoma, USA;
8Orthopaedic Associates — Fort Worth, Fort Worth, Texas, USA;
Halifax Infirmary, Halifax, Nova Scotia, Canada

A Efficacy of Popliteal Block in Postoperative Pain Control After Ankle Fracture Fixation:
A Prospective Randomized Study

Rachel Y. Goldstein, MD, MPH; Nicole Montero, BA; Toni M. McLaurin, MD;

Kenneth A. Egol, MD; Nirmal C. Tejwani, MD

NYU Hospital for Joint Diseases, New York, New York, USA

2010 — Operative versus Nonoperative Treatment of Unstable Lateral
Malleolar Fractures: A Randomized Multicenter Trial
David W. Sanders, MD (3B, 5-Smith & Nephew Richards Canada; 5-Synthes Canada);
Christina A. Tieszer (n); Canadian Orthopedic Trauma Society (n);
University of Western Ontario, London, Ontario, Canada

A OTA Grant
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2009 -

2008 -

2007 -

2006 —

2005 -

2004 -

EDWIN G. BOVILL, Jr., MD AWARDS, continued

Nonoperative Immediate Weightbearing of Minimally Displaced
Lateral Compression Sacral Fractures Does Not Result in Displacement
Gillian Sembler, MD (n); John Lien, MD (n);

Paul Tornetta, III, MD (3, 5A, 7-Smith & Nephew; 8-Exploramed);

Boston University Medical Center, Boston, Massachusetts, USA

Piriformis versus Trochanteric Antegrade Nailing of Femoral

Fractures: A Prospective Randomized Study

James P. Stannard, MD (a-Smith + Nephew, Synthes);

David A. Volgas, MD (a-Biomet (Interport-Cross), Smith + Nephew, Synthes, Pfizer);
Larry S. Bankston, MD (n),; Jonathan K. Jennings (n);

Rena L. Stewart, MD (a-Synthes, Wyeth, OTA); Jorge E. Alonso, MD (e-Synthes);
The University of Alabama at Birmingham, Birmingham, Alabama, USA

A Randomized Trial of Reamed versus Non-Reamed Intramedullary Nail Insertion on
Rates of Reoperation in Patients with Fractures of the Tibia

Mohit Bhandari, MD (n);

McMaster University, Hamilton, Ontario, Canada

A A Multicenter Prospective Randomized Controlled Trial of Open Reduction and
Internal Fixation versus Total Elbow Arthroplasty for Displaced Intra-articular Distal
Humeral Fractures in Elderly Patients

Michael D. McKee, MD; Christian JH. Veillette, MD; and the Canadian Orthopaedic Trauma
Society: Emil H. Schemitsch, MD; Jeremy A. Hall, MD; Lisa M. Wild, BScN;

Robert McCormack, MD; Thomas Goetz, MD; Bertrand Perey, MD; Mauri Zomar, RN;

Karyn Moon, RN; Scott Mandel, MD; Shirley Petit, RN; Pierre Guy, MD; Irene Leung, BScPT;
(all authors - a-OTA/Zimmer Grant)

St. Michael’s Hospital, University of Toronto, Toronto, Ontario, Canada

(A-OTA/Aventis Pharmaceuticals)

A A Multicenter Randomized Control Trial of Non-Operative and Operative Treatment of
Displaced Clavicle Shaft Fractures

Michael D. McKee, MD, FRCS(C); Jeremy A. Hall, MD, FRCS(C); and the Canadian Orthopaedic
Trauma Society: Hans S. Kreder, MD; Robert McCormack, MD; David M.W. Pugh, MD;

David W. Sanders, MD; Richard Buckley, MD; Emil H. Schemitsch, MD; Lisa M. Wild, RN;

Scott Mandel, MD; Rudolph Reindl, MD; Edward |. Harvey, MD; Milena V. Santos, RN;

Christian |. Veilette, MD; Daniel B. Whelan, MD; James P. Waddell, MD; David ].G. Stephen, MD;
Terrence Axelrod, MD; Gregory Berry, MD; Bertrand Perey, MD; Kostas Panagiotopolus, MD;
Beverly Bulmer, Mauri Zomar; Karyn Moon, Elizabeth Kimmel, Carla Erho, Elena Lakoub;

Patricia Leclair; Bonnie Sobachak; Trevor Stone, MD; Lynn A. Crosby, MD; Carl ]. Basamania, MD;
(all authors a-OTA/DePuy Grant; Zimmer, Inc. Grant)

St. Michael’s Hospital, University of Toronto, Toronto, Ontario, Canada

(A-OTA/DePuy, a Johnson and Johnson Company)

The Gold Standard in Tibial Plateau Fractures? A Prospective Multicenter Randomized
Study of AIBG vs. Alpha-BSM

Thomas A. Russell, MD; Sam Agnew, MD; B. Hudson Berrey, MD; Robert W. Bucholz, MD;
Charles N. Cornell, MD; Brian Davison, MD; James A. Goulet, MD; Thomas Gruen, MS;

Alan L. Jones, MD; Ross K. Leighton, MD (a-DePuy, USA; a,b,e-ETEX); Peter O’Brien, MD;
Robert F. Ostrum, MD; Andrew Pollak, MD; Paul Tornetta, 111, MD; Thomas F. Varecka, MD;
Mark S. Vrahas, MD

A OTA Grant
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EDWIN G. BOVILL, Jr.,, MD AWARDS, continued

2003 — Previously Unrecognized Deficits after Nonoperative Treatment of Displaced, Mid-Shaft
Fracture of the Clavicle Detected by Patient-Based Outcome Measures and Objective
Muscle Strength Testing
Michael D. McKee, MD, FRCS(C); Elizabeth M. Pedersen, MD; Lisa M. Wild, BScN;

Emil H. Schemitsch, MD, FRCS(C); Hans ]. Kreder, MD; David ].G. Stephen, MD, FRCS(C)
(a-University of Toronto Scholarship Fund)

Syndesmotic Instability in Weber B Ankle Fractures: A Clinical Evaluation
Paul Tornetta, II1, MD; Erik Stark, MD; William R. Creevy, MD
(a-Stryker Howmedica Osteonics)

2002 — A Randomized Controlled Trial of Indirect Reduction and Percutaneous Fixation versus
Open Reduction and Internal Fixation for Displaced Intraarticular Distal Radius
Fractures
Hans J. Kreder, MD, FRCS(C); Douglas P. Hanel, MD; Julie Agel, MA, ATC;

Michael D. McKee

2001 — Pertrochanteric Fractures: Is There an Advantage to an Intramedullary Nail?
Richard E. Stern, MD; Christophe Sadowski, MD; Anne Liibbeke, MD; Marc Saudan, MD;
Nicolas Riand, MD; Pierre Hoffmeyer, MD

*Stress Examination of SE-Type Fibular Fractures
Paul Tornetta, I11, MD; Timothy McConnell, MD; William R. Creevy, MD
(all authors — a-Aircast Foundation)

2000 — A Prospective Randomized Clinical Multi-Center Trial: Operative versus Nonoperative
Treatment of Displaced Intra-Articular Calcaneal Fractures
Richard E. Buckley, MD; Robert G. McCormack, MD; Ross K. Leighton, MD;
Graham C. Pate, MD; David P. Petrie, MD; Robert D. Galpin, MD
(A-OTA Administered Research Grant)

1999 — A The Effect of Sacral Malreduction on the Safe Placement of Iliosacral Screws
Mark Cameron Reilly, MD; Christopher M. Bono, MD; Behrang Litkoihi, BS;
Michael S. Sirkin, MD; Fred Behrens, MD
(A-OTA Administered Research Grant)

1998 — AProspective Comparison of Antegrade and Retrograde Femoral Intramedullary Nailing
Robert F. Ostrum, MD; Animesh Agarwal, MD; Ronald Lakatos, MD; Attila Poka, MD

1997 — Accelerated Bone Mineral Loss following a Hip Fracture: A Prospective
Longitudinal Study
Douglas R. Dirschl, MD; Richard C. Henderson, MD, PhD; Ward C. Oakley, MD

1996 — None Awarded

1995 — Safe Placement of Proximal Tibial Transfixation Wires with Respect to
Intracapsular Penetration
J. Spence Reid, MD; Mark Vanslyke; Mark ].R. Moulton; Thomas Mann, MD

1994 — Compartment Pressure Monitoring in Tibial Fractures
Margaret M. McQueen, FRCS; James Christie, FRCS; Charles M. Court-Brown, MD, FRCS

1993 — The Intraoperative Detection of Intraarticular Screws Placed during Acetabular
Fracture Fixation
Thomas DiPasquale, DO; Kurt Whiteman;
C. McKirgan; Dolfi Herscovici

* Something of value received.
A OTA Grant
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EDWIN G. BOVILL, Jr., MD AWARDS, continued

1992 — Operative Results in 120 Displaced Intra-Articular Calcaneal Fractures: Results Using a
Prognostic CAT Scan Classification
Roy Sanders, MD; Paul Fortin, MD; Thomas DiPasquale, DO

1991 — Severe Open Tibial Shaft Fractures with Soft Tissue Loss Treated by Limb Salvage with
Free Tissue Transfer or Early Below Knee Amputation
Gregory Georgiadis, MD; Fred Behrens, MD; M. Joyce; A. Earle

1990 — Timing of Operative Intervention in the Management of Acute Spinal Injuries
J. Schlegel; H. Yuan; B. Frederickson; ]. Bailey
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ACKNOWLEDGMENTS

The Orthopaedic Trauma Association gratefully acknowledges the following
foundations, companies, and individuals for their generous financial support
received through OTA and through OREF to fund OTA reviewed
research grants and educational programs.

2014 OTA RESEARCH DONORS
(as of July, 2014)

Platinum Award ($150,000 - $249,999)

Gold Award ($100,000 - $149,999)

Silver Award ($75,000 - $99,999)

Copper Award ($25,000 - $49,999)

Sponsor Award ($5,000 - $24,999)
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ACKNOWLEDGMENTS (as of August, 2014)

OTA Legacy Society

The OTA is pleased to honor the following individuals and organizations
who have reached a lifetime giving level of $10,000 or greater.

James C. Binski, MD
Christopher T. Born, MD
William R. Creevy, MD
Florida Orthopaedic Institute, Tampa, FL
Roman B. Gustilo, MD
Ross K. Leighton, MD
Theodore Miclau, III, MD
Orthopaedic Specialists of North America, Phoenix, AZ
Thomas (Toney) A. Russell, MD
Andrew H. Schmidt, MD
Jeffrey M. Smith, MD
Marc F. Swiontkowski, MD
David C. Templeman, MD
Paul Tornetta, III, MD
UCSF/SFGH Orthopaedic Trauma Institute

2014 Members Award ($1,000 - $4,999)

Jeffrey Anglen, Michael Archdeacon, Lawrence Bone, Michael Bosse, Timothy Bray,
Bruce Browner, Bruce Buhr, Andrew Burgess, John Cardea, Michael Chapman,
Curt Comstock, William Creevy, William De Long, Kenneth Egol, Stuart Gold,

Bradford Henley, Alan Jones, David Helfet, James Kellam, Hans Kreder, Richard Kyle,
Ross Leighton, Douglas Lundy, J. Lawrence Marsh, Theodore Miclau, III, Brian Mullis,
Timothy O’Mara, Todd Oliver, Mark Olson, Steven Olson, Brendan Patterson,
Andrew Pollak, Michael Prayson, Robert Probe, *Reno Orthopaedic Clinic Physicians!,
William Ricci, Toney Russell, Roy Sanders, Andrew Schmidt, Jeffrey Smith,

Marc Swiontkowski, David Templeman, Paul Tornetta, Peter Trafton, Heather Vallier,
J. Tracy Watson, John Weinlein, Sharese White, Ryan Will, Donald Wiss

2014 Friends Award ($250 - $999)

Mark Adams, Daniel Altman, Emil Azer, Karl Bergmann, Yelena Bogdan,
Lisa Cannada, Kathleen Caswell, Nicholas DiNicola, John Durham, Darin Friess,
Michael Gardner, Clifford Jones, William Kurtz, Michael McKee, Toni McLaurin,

Matthew Mellon, Rafael Neiman, William Obremskey, Mark Reilly,
Craig Roberts, Robert Schultz, John Schwappach, Robert Simpson, Michael Sirkin,
Craig Smith, Michael Swords, John Vander Schilden, Darius Viskontas,
Gregory Vrabec, Ryan Will, John Wixted, Patrick Yoon, Lewis Zirkle

2014 Associates Award (up to $249)
Hua Chen, Diane Vetrovec Dobberstein, Mark Kelly, Sharon Moore, Jonathan Scher!?

2014 OTA Memorial Fund Donation Received
In memory of Dosch Macleod; In memory of Dr. Jim Carr
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ACKNOWLEDGMENTS

2013 OTA RESEARCH DONORS |
Diamond Award ($250,000 and above)

Gold Award ($100,000 - $149,999)

Silver Award ($75,000 - $99,999)

Bronze Award ($50,000 - $74,999)

Copper Award ($25,000 - $49,999)

Sponsor Award ($5,000 - $24,999)

2013 ENDOWMENT DONATIONS

Joseph Cass, Clifford Jones, Fred Kolb, James Nepola,
Orthopaedic Trauma Association, David Weisman, Bruce Ziran
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ACKNOWLEDGMENTS

2013 Sponsor Award ($5,000 - $24,999)
Ramon B. Gustilo

2013 Members Award ($1,000 - $4,999)

Daniel Altman', Michael Bosse, Timothy Bray, Bruce Buhr, Lisa Cannada, Curt Comstock,
William Creevy, Gregory Della Rocca, Douglas Dirschl, Stuart Gold, James Goulet,
David Hak, Steven Haman, Thomas Higgins, Kyle Jeray, Hans Kreder, Ross Leighton,
Paul Levin, Douglas Lundy, R. Bruce Lutz, Simon Mears, Theodore Miclau, 111,
Steven Morgan, Timothy O’Mara, William Obremskey, Mark Olson, Andrew Pollak,
Michael Prayson, Robert Probe, William Ricci, Matthew Rudloff, Thomas Russell,
Andrew Schmidt, Daniel Sheerin, Jeffrey Smith, Scott Smith, David Teague,

David Templeman, Paul Tornetta, III, Heather Vallier, John Weinlein,

David Weisman, Sharese White

2013 Friends Award ($250 - $999)

Mark Adams, A. Herbert Alexander, Paul Appleton, Emil Azer, James Binski,
Timothy Bonatus, Christopher Born, Christina Boulton, Kathleen Caswell, Brett Crist,
Carl DePaula, Nicholas DiNicola, Christopher Doro, W. Andrew Eglseder Jr.,
Darin Friess, Michael Gardner, David Goodspeed, John Gorczyca, Gerald Greenfield Jr.,
Sigvard Hansen, Mary Haus, Roman Hayda, David Helfet, William Hennrikus,
Catherine Humphrey, Kyros Ipaktchi, Utku Kandemir, Steven Kates, John Ketz,
James Krieg, William Kurtz, Paul Lafferty, Joseph Lane, Gerald Lang, Richard Lange,
Dean Lorich, Steven Louis, Thuan Ly, John Lyden, Theodore Manson, Meir Marmor,
J. Lawrence Marsh, Robert McClellan, Matthew Mormino, Saam Morshed,

Jason Nascone, Robert O’'Toole, James Pape, Murat Pekmezci, Laura Phieffer,
Matthew Putnam, Thomas Raih, Mark Reilly, Regis Renard, Craig Roberts,
Edward Rodriguez, Melvin Rosenwasser, David Sanders, Bruce Sangeorzan,
Andrew Saterbak, Susan Scherl, Gregory Schmeling, John Schwappach, Marcus Sciadini,
Milan Sen, Robert Simpson, Michael Sirkin, R. Malcolm Smith, James Stannard,
Marc and Beth Swiontkowski, Lisa Taitsman, David Volgas, Gregory Vrabec,

J. Tracy Watson, Lawrence Webb, David Wellman, Matthew Weresh,

Edward Yang, Patrick Yoon, Lewis Zirkle

2013 Associates Award (up to $249)

Yelena Bogdan, Glenn Diekmann, Harold Frisch, Jake Heiney,
Shepard Hurwitz, Peter Krause, John Lee, Kevin Luttrell, Bryan Ming,
Neil Richman, Dominique Rouleau, Steven Steinlauf, Kyle Swanson,
Michael Swords, Laura Tosi, Aleksander Tosic, Jason Wild, Ryan Will, Marc Zussman

2013 OTA Memorial Fund Donation Received
'In memory of Dr. Theodore Altman
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CENTER FOR ORTHOPAEDIC TRAUMA ADVANCEMENT
ACKNOWLEDGMENTS

COTA is grateful for the 2014-2015 financial support from
Smith & Nephew, Inc., Stryker Orthopaedics, and DePuy Synthes Trauma.

$875,000

$500,000

$150,000

e 20 Fellowship Grants Awarded 2014-2015 = $1,275,000
e COTA/Smith Nephew Education Awards 2014-2015 = $55,000

TOTAL COTA AWARDS 2010 - 2014
¢ 87 COTA Fellowship Grants Awarded since 2010 = $4,281,712
* COTA Smith Nephew Research Awards since 2010 = $379,089

2014 COTA Board of Directors:

Mark W. Richardson, MD, Chair
David C. Teague, MD, President
Maureen Finnegan, MD, Secretary
Alan L. Jones, MD, Treasurer
Heather A. Vallier, MD, Vice-Chair
Brendan M. Patterson, MD, Member-at-Large
Marc FE. Swiontkowski, MD, Member-at-Large

Nancy E. Franzon, COTA Executive Director
Melanie Hopkins, COTA Office Coordinator

website: www.cotagrants.org
Contact: office@cotagrants.org or hopkins@aaos.org
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CENTER FOR ORTHOPAEDIC TRAUMA ADVANCEMENT
ACKNOWLEDGMENTS

COTA 2014-2015 Academic Year Fellowship Programs Awarded:

Allegheny General Hospital, Drexel University School of Medicine, Pittsburgh, PA
— Daniel Altman, MD, Director

Carolinas Medical Center, Charlotte, NC
— Madhav Karunaker, MD, Director

Hospital for Special Surgery, New York, NY
— David Helfet, MD, Director

Massachusetts General Hospital & Brigham and Women'’s Hospitals Combined
— Mark S. Vrahas, MD, Director

Orlando Health Fellowship, Orlando, FL
— George J. Haidukewych, MD, Director

Reno Orthopaedic Trauma Fellowship, Reno, NV
— Timothy |. Bray, MD, Director

Saint Louis University, St. Louis, MO
—J. Tracy Watson, MD, Director

San Diego Trauma Fellowship, San Diego, CA
— Jeffrey M. Smith, MD, Director

Tampa General Hospital, Tampa, FL
— H. Claude Sagi, MD, Director

University of California, Davis Medical Center, Sacramento, CA
— Mark A. Lee, MD, Director

University of California, SFGH Orthopaedic Trauma Institute, San Francisco, CA
— Theodore Miclau, MD, Director

University of Maryland, R. Adams Cowley Shock Trauma Center, Baltimore, MD
— Robert O’Toole, MD, Director

University of Minnesota, Regions Hospital Orthopaedic Trauma, Minneapolis, MN
— Peter A. Cole, MD, Director

University of Missouri, Orthopaedic Trauma Fellowships, Columbia, MO
— Brett D. Crist, MD, Director

University of Tennessee, Erlanger Health Systems, Chattanooga, TB
— Peter |. Nowotarski, MD, Director

University of Texas Health Science Center, Houston, TX
— Timothy Achor, MD, Director

University of Washington, Harborview Medical Center, Seattle, WA
— David Barei, MD, Director

Vanderbilt University Orthopaedic Trauma Fellowship, Nashville, TN
— Jason Evans, M D, Director

Wake Forest University Health Sciences, Winston-Salem, NC
— Eben Carroll, MDD, Director

Washington University, Barnes-Jewish Hospital, St. Louis, MO
— William M. Ricci, M D, Director
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CONGRATULATIONS
2013-2014 OTA Fellowship Graduating Class:

Ereny Bishara, MD and Corbett Winegar, MD
Allegheny General Hospital, Drexel University College of Medicine, Pittsburgh, PA
— Daniel T. Altman, MDD, Director

Colin Crickard, MD, Steven Gross, MD and Luke Harmer, MD
Carolinas Medical Center, Charlotte, NC
— Madhav Karunakar, MD, Director

Michael Robertson, MD
Case Western Reserve Medical School, MetroHealth Medical Center, Cleveland, OH
— John H. Wilber, MDD, Director

Carol Lin, MD
Cedars Sinai Medical Center, Los Angeles, CA
— Donald A. Wiss, MDD, Director

Zachary Love, MD
Duke University Medical Center, Durham, NC
— Robert D. Zura, MD, Director

Lauren Crocco, MD and Colin Heinle, MD
Harvard Orthopaedic Trauma, Massachusetts General Hospital &
Brigham and Women'’s Hospital, Boston, MA
— Mark Vrahas, MDD, Director

David Dewar, MD, Z. Deniz Olgun, MD and Wesley Tran, MD
Hospital for Special Surgery, New York, NY
— David L. Helfet, MID, Director

Damayea Hargett, MD
Mercer Medical Center, Central Georgia, Macon, GA
— Lawrence X. Webb, M D, Director

Raymond Chan, MD, John Gentile, MD and Ryan Zitzke, MD
Ohio University, Grant Medical Center, Columbus, OH
— Attila Poka, MD, Director

Emily Squyer, MD
Ortho Indy, St. Vincent Hospital, Indianapolis, IN
— Timothy Weber, MD, Director

Jennifer Bruggers, MD
Orthopaedic Trauma Surgeons of Northern California, Carmichael, CA
— Paul Gregory, Jr. MD, Director
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2013-2014 OTA Fellowship Graduating Class, continued

Rachel Sotsky, MD
Penn State University, College of Medicine, Hershey, PA
— J. Spence Reid MD, Director

Blake Miller, MD
Rutgers, New Jersey Medical School, Newark, NJ
— Mark Reilly, MD, Director

Kartheek Reddy, MD
San Diego Trauma Fellowship, San Diego, CA
— Jeffrey M. Smith, MD, Director

Holly Pilson, MD
Sonoran Orthopaedic Trauma Surgeons, Scottsdale, AZ
— Anthony S. Rhorer, MDD, Director

Daemeon Nicolaou, MD
St. Louis University, Saint Louis, MO
—J. Tracy Watson, MD, Director

Micah Berry, MD
Stanford University, Redwood City, CA
— Michael |. Bellino, MID, Director

James Bair, MD, Greg Herzog, MD and Brian Kistler, MD
Tampa General Hospital, Tampa, FL
— H. Claude Sagi, MDD, Director

Michael Anderson, MD
Twin Cities Orthopaedic Adult Reconstruction and Trauma Fellowship, Minneapolis, MN
— Richard Kyle, MD, Director

Jayson Bell, MD and Ethan Lea, MD
University of California, Davis Medical Center, Sacramento, CA
— Mark A. Lee, MD, Director

Aaron Dickens, MD
University of California, San Diego, San Diego, CA
— Alexandra K. Schwartz, MDD, Director

Mary Herzog, MD and Michael Kuhne, MD
University of California, San Francisco General Hospital, San Francisco, CA
— Theodore Miclau, MDD, Director

Richard Thomas, MD
University of Central Florida, Orlando Health, Orlando, FL
— George Haidukewych, MD, Director
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2013-2014 OTA Fellowship Graduating Class, continued

Natalie Casemyr, MD
University of Colorado, Denver Health, Denver, CO
— David Hak, MD, Director

Alaa Kalloub, MD, Jason McKean, MD and Dan Severance, MD
University of Louisville, Louisville, KY
— David Seligson, MD, Director

Justin Fowler, MD, Jennifer Hagen, MD, C. Max Hoshino, MD,
Justin Krajca, MD, Brendan O’Daly, MD and Brian Weatherford, MD
University of Maryland, R. Adams Cowley Shock Trauma Center, Baltimore, MD
— Robert V. O’Toole, MD, Director

John Kurylo, MD
University of Minnesota, Hennepin County Medical Center, Minneapolis, MN
— David C. Templeman, MDD, Director

Alistair Demcoe, MD and Timothy O’Connor, MD
University of Minnesota, Regions Hospital, St. Paul, MN
— Peter A. Cole, MD, Director

Holly Eltrevoog, MD and Vivien Fongue, MD
University of Missouri, Columbia, MO
— Brett D. Crist, MD, Director

Annie Knierim, MD
University of Nevada School of Medicine,
Reno Orthopaedic Trauma Fellowship, Reno, NV
— Timothy Bray, MDD, Director

Stephen Becher, MD
University of New Mexico Hospital, Albuquerque, NM
— Thomas A. DeCoster, M D, Director

Azad Dadgar, MD
University of Oklahoma, Tulsa, Tulsa, OK
— Brent Norris, M D, Director

Jessica Chiang, MD
University of Pittsburgh, Pittsburgh, PA
—Ivan S. Tarkin, MD & Gary Gruen, MD, Directors

Michael Loewen, MD
University of Rochester Orthopaedic Trauma Fellowship, Rochester, NY
— Catherine Humphrey, MD, Director
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2013-2014 OTA Fellowship Graduating Class, continued

Robert Kinzinger, MD
University of Tennessee - Campbell Clinic, Memphis, TN
— Edward A. Perez, M D, Director

Ryan Ficco, MD
University of Tennessee/ Erlanger Health Systems, Chattanooga, TN
— Peter ]. Nowotarski, M D, Director

Michael Holzman, MD, Prism Schneider, MD and Jason Tank, MD
University of Texas Health Science Center, Houston, TX
— Timothy S. Achor, MD, Director

Kerellos Nasr, MD
University of Texas, Parkland Hospital & Health System, Dallas, TX
— Charles M. Reinert, MD & Adam |. Star, MID, Directors

Thomas Fishler, MD, Jonah Hebert-Davies, MD, James Learned, MD,
Milton Little, MD and Clay Spitler, MD
University of Washington, Harborview Medical Center, Seattle, WA
— David P. Barei, MD, Director

Mark Trump, MD
USC Keck School of Medicine, Los Angeles County, Los Angeles, CA
— Jackson Lee, MD, Director

Chad Corrigan, MD and David Joyce, MD
Vanderbilt University Medical Center, Nashville, TN
— Jason Evans, MD, Director

Gregory Daut, MD
Wake Forest University, Winston Salem, NC
— Eben A. Carroll, MD, Director

Michael Linn, MD
Washington University School of Medicine /Barnes-Jewish Hospital, Saint Louis, MO
— William M. Ricci, MD, Director

Nick Quercetti, MD
Wright State University, Dayton, OH
— Michael |. Prayson, MD, Director

Brent Dressler, MD
York Hospital, York, PA
— Thomas DiPasquale, DO, Director

A special thank you to Industry Partners:
Smith & Nephew, Stryker and DePuy Synthes.
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OTA 2014 RESEARCH GRANT AWARD RECIPIENTS
(January 1, 2014 - December 31, 2014 Grant Cycle)

CLINICAL GRANT APPLICATIONS (up to $40,000/year, 2 year grant cycle)

Title: Hemostasis In Open Acetabulum and Pelvic Ring Surgery Using Tranexamic Acid:
A Prospective, Randomized, Controlled Study

Principal Investigator: Brett Crist, MD

Co-Principal Investigator: William Harvin, MD

Awarded Funds: $41,524

Title: Muscle Atrophy Regulation in Older Adults with Hip Fracture and Potential
Anabolic Approaches

Principal Investigator: Micah Drummond, MD

Co-Principal Investigator: Thomas Higgins, MD

Awarded Funds: $72,910

BASIC RESEARCH GRANTS (up to $50,000 with $25,000/ year max up to 2-year grant cycle)

Title: Targeting Intracellular Staphylococcus Aureus to Lower Recurrence of
Orthopaedic Infection

Principal Investigator: Laura Phieffer, MD

Co-Principal Investigators: Paul Stoodly, MD & Jeffrey Granger, MD

Research Consultant: Jason Calhoun, MD

Awarded Funds: $29,529

Title: Integrin Signaling and Hyaline Cartilage Response to Blunt Trauma
Principal Investigator: Gregory Della Rocca, MD, PhD

Co-Principal Investigator: Aaron Stoker, MD

Awarded Funds: $49,330

Title: Mediators of Acute Kidney Injury Following Orthopedic Trauma in Obese Rats
Principal Investigator: Robert Hester, MD

Co-Principal Investigator: George Russell, MD

Awarded Funds: $50,000

Title: Therapeutic Application of Carbon Monoxide (CO), Liberated From A Novel
CO- Releasing Molecule (CORM-3), in a Large Animal Model of Limb
Compartment Syndrome

Principal Investigator: Abdel-Rahman Lawendy, MD

Awarded Funds: $50,000

Title: Promoting Ischemic Fracture Healing by Blocking Inhibitors of Vascularization
Principal Investigator: Jaimo Ahn, MD

Co-Principal Investigator: Kurt Hankenson, MD

Awarded Funds: $50,000

Title: The Use of Autologous Endothelial Progenitor Cells (Epcs) for the Healing of a Bone
Defect in a Large Animal Model

Principal Investigator: Aaron Nauth, MD

Co-Principal Investigator: Emil Schemitsch, MD

Awarded Funds: $50,000

TOTAL AWARDED: $393,293
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OTA 2014 RESIDENT RESEARCH GRANT AWARD RECIPIENTS

2014 RESIDENT GRANT RECIPIENTS (January 1, 2014 - December 31, 2014 Grant Funding Cycle)

Title: Effects of Upper Extremity Immobilization and Use of a Spinner Knob on Vehicle
Steering: A Prospective Study In Patients with Distal Radius Fractures

Principal Investigator: Lyle Jackson, MD

Co-Principal Investigator: Kyle Jeray, MD

Awarded Amount: $17,129

Title: Hypoxia Mimicking Agents for the Induction of Guided Angiogenesis in Calcium
Phosphate Scaffolds for Bone Tissue Engineering of Posttraumatic Bone Defects

Principal Investigator: Justin Drager, MDCM, HBSc

Co-Principal Investigator: Edward Harvey, MD

Awarded Amount: $19,621

Title: Effects of Selective Serotonin Reuptake Inhibitors Upon Fracture Healing
Principal Investigator: Siddhant Kumar Mehta, MD

Co-Principal Investigator: George Russell, MD

Awarded Amount: $19,911

Title: The Effect of Timing of Amino-bisphosphonate Therapy on Fracture Healing in
Osteoporosis: A Mammal Model

Principal Investigator: Jesse Otero, MD, PhD

Co-Principal Investigator: Nepola James, MD

Awarded Amount: $20,000

Title: Development and Deployment of a Statewide Hip Fracture Morbidity and
Mortality Risk Calculator

Principal Investigator: Andrew Pugely, MD

Co-Principal Investigator: J Lawrence Marsh, MD

Awarded Amount: $20,000

TOTAL RESIDENT GRANTS AWARDED: $96,661

2014 RESIDENT GRANT RECIPIENTS (June 1, 2014 - May 31, 2015 Grant Cycle)

Principal Investigator: Stephen Warner, MD, PhD  Co-Investigator: Joseph Lane, MD
Title: Efficacy of NSAIDs for Pain Control Following Intertrochanteric Hip Fracture Fixation:
A Randomized, Controlled Trial

Principal Investigator: Michael Olsen, MD, PhD Co-Investigator: Emil Schemitsch, MD, FRCSC
Title: Biomechanical Determination of the Optimal Overlap Between a Sliding Hip Screw

Plate and a Retrograde Intramedullary Nail for Repairing an Ipsilateral Intertrochanteric
and Femur Shaft Fracture

Principal Investigator: Adam Wegner, MD, PhD  Co-Investigator: Mark Lee, MD
Title: Nox 4 as a Mediator of Post-Traumatic Osteoarthritis and a Potential Target for Treatment

Principal Investigator: David Tennent, MD  Co-Investigator: Daniel Stinner, MD
Title: Locally Applied Vancomycin Powder: Effective or Gone Before We Know It?

Principal Investigator: Anthony Bratton, MD  Co-Investigator: John Callaci, PhD
Title: The Effect of Chronic Binge Alcohol Consumption on BMP-2 Antagonist Expression
in a Rat Model
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Affiliate Meetings

Meeting Name

METRC Research Coordinator Training Meeting

Missouri Orthopaedic Institute

Pelvic & Acetabular Masters Meeting

METRC Annual Meeting

New York Metro Trauma Club

METRC Research Coordinators Reception

Ortho Trauma Research Consortium

COTS Investigator Meeting

Faith Investigators Meeting

Faith 2 Investigators Meeting

North America Scapula Consortium Meeting

HEALTH/FLOW Study Meeting

JOT Editorial Board Lunch

Foundation for Orthopedic Trauma Meeting

29

Meeting Room

Marriott (2nd Floor)
Florida Salon V

Marriott (2nd Floor)
Florida Salons I-1V

Marriott (2nd Floor)
Meeting Rooms 5-6

Convention Center
Room 17 (1st Floor)

Marriott (1st Floor)
1l Terrazzo

Marriott (2nd Floor)
Meeting Room 5

Marriott (2nd Floor)
Florida Salons I-IV

Marriott (2nd Floor)
Meeting Room 5

Marriott (2nd Floor)
Meeting Room 5

Marriott (2nd Floor)
Florida Salons I-11

Marriott (3rd Floor)
Meeting Room 12

Marriott (2nd Floor)
Meeting Room 7

Marriott (2nd Floor)
Meeting Room 5

Day/Time

Wednesday, 10/15
8:00 am - 3:00 pm

Wednesday, 10/15
10:00 am - 6:00 pm

Wednesday, 10/15
4:00 pm - 7:00 pm

Wednesday, 10/15
5:30 pm - 6:30 pm

Wednesday, 10/15
7:00 pm — 8:00 pm

Thursday, 10/16
7:00 am — 8:00 am

Thursday, 10/16
7:00 am — 12:00 pm

Thursday, 10/16
12:00 pm - 1:00 pm

Friday, 10/17
7:00 am — 8:00 am

Friday, 10/17
11:30 am - 1:00 pm

Friday, 10/17
11:30 am - 1:30 pm

Friday, 10/17
11:50 am — 12:40 pm

Friday, 10/17
5:30 pm - 7:30 pm



OTA GRATEFULLY ACKNOWLEDGES
THE FOLLOWING EXHIBITORS
FOR THEIR SUPPORT OF THE 30™ ANNUAL MEETING:

Booth # Company Names City, State
732 ACell Inc. Columbia, MD
614 Acumed Hillsboro, OR
715 Advanced Biologics Carlsbad, CA
327 Advanced Orthopaedic Solutions Torrance, CA
202 AQO Trauma North America Paoli, PA
737 Acelity (KCI, Lifecell, Systagenix) San Antonio, TX
734 Applied Biologics, LLC Scottsdale, AZ
627 Arthrex Inc. Naples, FL
714 Bacterin International Holdings Inc. Belgrade, MT
817 BayCare Medical Group Clearwater, FL
212 BioAccess Inc Baltimore, MD
736 Biocomposites Inc. Wilmington, NC
322 Biomet Trauma Warsaw, IN
413 Bioventus LLC Durham, NC
542 Bone Foam Inc. Plymouth, MN
728 Carbofix Orthopedics Inc. Collierville, TN
536 Cardinal Health Waukegan, IL
631 CFI Medical Solutions Fenton, MI
637 Citieffe Inc. Eads, TN
606 Conventus Orthopaedics Maple Grove, MN
502 Depuy Synthes West Chester, PA
622 DJO Inc. Vista, CA
222 ECA Medical Thousand Oaks, CA
725 Ellipse Technologies Inc. Irvine, CA
TT02 Elsevier (Saunders/Mosby) Gaithersburg, MD
218 Emcare Acute Care Surgery Dallas, TX
717 Enova Illumination Saint Paul, MN
312 ETEX Corporation Cambridge, MA
208 Fastform Medical Inc. Scottsdale, AZ
704 FORE Temple Terrace, FL
608 Gauthier Biomedical Grafton, WI
701 Harvest Technologies Corp Plymouth, MA
214 Hospital Corporation of America (HCA) Brentwood, TN
314 Hunter Medical Columbia, TN
616 Inion Inc. Delray Beach, FL
738 Innomed Inc. Savannah, GA
311 Innovision Inc. Memphis, TN
321 Intelligent Implant Systems LLC Charlotte, NC



EXHIBITORS LISTING, continued

Booth # Company Names
731 Invibio
628 Invuity Inc.
226 L.T.S. USA
737 KCI (An Acelity Company)
206 Lifelink Tissue Bank
702 Lilly USA LLC.
708 Medartis
727 Medmix Systems AG
524 Medtronic
706 Memorial Healthcare System
712 Microware Precision Co. Ltd.
602 Mizuho OSI
636 New Clip Technics
718 Orthofix
724 Orthopedic Sciences Inc.
325 Orthoview
318 Pacific Instruments
707 Pacira Pharmaceuticals
415 Paradigm Biodevices Inc.
811 Pelvic Binder Inc.
522 PFS Med Inc.
417 Quintus Composites
721 Sawbones/Pacific Research Labs
232 Sectra
705 SI-BONE Inc.
703 Skeletal Dynamics
316 Skeletal Kinetics
302 Smith & Nephew Inc.
723 Starr Frame LLC
726 Sonoma Orthopedic Products Inc.
512 Stryker
632 Synergy Surgicalists
722 The Orthopaedic Implant Company
833 Toby Orthopaedics
635 TriMed Inc.
317 Vivorte Inc.
TT01 Wolters Kluwer Health | Lippincott Williams & Wilkins
624 Wound Care Technologies, Inc.
332 Zimmer
638 Zyga Technology Inc.
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City, State
Mahwah, NJ

San Francisco, CA
Winter Springs, FL
San Antonio, TX
Tampa, FL
Indianapolis, IN
Exton, PA
Rotkreuz
Memphis, TN
Hollywood, FL
Logan, UT
Union City, CA
Haute-Goulaine
Lewisville, TX
Seal Beach, CA
Jacksonville, FL
Honolulu, HI
Parsippany, NJ
Rockland, MA
Dallas, TX
Springfield, OR
Camp Verde, AZ
Vashon, WA
Linkoping, Sweden
San Jose, CA
Miami, FL.
Cupertino, CA
Memphis, TN
Richardson, TX
Santa Rosa, CA
Mahwah, NJ
Bozeman, MT
Reno, NV
Miami, FL
Valencia, CA
Louisville, KY
Philadelphia, PA
Chanhassen, MN
Warsaw, IN
Minnetonka, MN



2014 Guest Nation — Brazil

It is a great honor to welcome Jodo Antonio Matheus Guimaraes, MD,
Daniel Balbachevsky, MD, Paulo Barbosa, MD and Tito Rocha, MD

of the Brazilian Society of Orthopaedic Trauma to the

30th OTA Annual Meeting. We look forward to an enlightening session
from our Brazilian colleagues.

The Guest Nation program was initiated in 2011 in recognition of the importance and
benefits of sharing knowledge and experience with international colleagues.

International Trauma Care Forum
(Room 15-16)
Wednesday, October 15 —7:30 am - 5:30 pm

Guest Nation Symposium:

Fractures Around the Knee Joint

2:02 pm - 3:20 pm

Brazil — Distal Femoral Fractures:

What to Do with the Difficult Multifragmented Fracture Patterns
Daniel Balbachevsky, MD

USA — Comminuted Patella Fractures:
Is There an Ideal Method of Treatment?
Andrew H. Schmidt, MD

Brazil — Posterior Shearing Tibial Plateau Fractures:
My Preferred Method of Treatment
Paulo Barbosa, MD

Brazil — Floating Knee Injuries:
How Can We Optimize the Outcome?
Jodo Antonio Matheus Guimardes, MD

OTA International Reception

(The Landing)

Wednesday, October 15 —5:30 - 6:30 pm
All International Attendees Invited

Annual Meeting Guest Nation Presentation
(Ballroom B/C)
Friday, October 17 —10:59 am

“Evolution of Trauma Care System in Brazil: Current Status’
Tito Rocha, MD

National Institute of Traumatology and Orthopaedics

Ministry of Health, Rio de Janeiro, Brazil

7
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ORTHOPAEDIC

O ASSOCIATION

2014 Bagice Science Focus Forum
Wednesday, October 15, 2014

6:00 am Speaker Ready Room
(Room 13-14)

6:30 am Registration
(2nd Floor)

Continental Breakfast
(Outside Meeting Room)

7:25 am Introduction
Edward ]. Harvey, MD, Program Chair

SYMPOSIUM 1:
7:30 — BIOMECHANICAL CONCEPTS
8:35 am FOR FRACTURE FIXATION
(Notes p. 149) Moderators:  Emil H. Schemitsch, MD
Michael Bottlang, PhD
7:30 am Radial Head and Coronoid Fractures: Biomechanical Evidence for
Modern Approaches
Aaron Nauth, MD
7:40 am Unstable Sacral Fractures: Is Standard Iliosacral Screw Fixation Adequate?
M.L. “Chip” Routt, MD
7:50 am Periprosthetic Femur Fractures: 90/90 Fixation Versus a Single Locking Plate?
Emil H. Schemitsch, MD
8:00 am Distal Femur Fractures: Far Cortical Versus Conventional Locking Screws:
Is There a New Gold Standard?
Michael Bottlang, PhD
8:10 am Syndesmosis Injuries: What Is the Ideal Fixation Construct?

Kenneth A. Egol, MD

8:20 am Discussion

Key: A = presentation was funded by an OTA administered grant
Names in bold = Presenter

See pages 99 - 147 for financial disclosure information.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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8:35 —
9:15 am

8:35 am

8:42 am
(p. 150)
PAPER #1

8:48 am
(p. 152)
PAPER #2

8:54 am
(p. 154)
PAPER #3

9:00 am
(p. 155)
PAPER #4
9:06 am

9:15 am - 9:35 am

PAPER SESSION 1:
BIOMECHANICALLY-DIRECTED FIXATION

Moderators:  Emil H. Schemitsch, MD
Michael Bottlang, PhD

Overview
Michael Bottlang, PhD

How to Use Fluoroscopic Imaging to Prevent Intra-Articular Screw
Perforation During Locked Plating of Proximal Humerus Fractures:
A Cadaveric Study

Jason Allen Lowe, MD"; Shafagh Monazzam, MD? Blaine T. Walton, MD';
Elisha M. Nelson, ARRT? Philip R. Wolinsky, MD?*

"University of Alabama, Birmingham, Alabama, USA;

*University of California Davis, Sacramento, California, USA

Cortical Bone Drilling Induced Heat Production with Common

Drill Devices

Andrew Palmisano, MD; Bruce Li-Jung Tai, PhD; Barry Belmont, MS;
James R. Holmes, MD; Albert Shih, PhD;

University of Michigan, Departments of Orthopaedic Surgery and Mechanical
Engineering, Ann Arbor, Michigan, USA

Can Views of the Proximal Femur Be Reliably Used to Predict Malrotation
After Femoral Nailing? A Cadaveric Validation Study

Andrew G. Dubina; Michael R. Rozak, BA, BS; Robert V. O Toole, MID;

R Adams Cowley Shock Trauma Center, Department of Orthopaedics,

University of Maryland School of Medicine, Baltimore, Maryland, USA

Polyether Ether Ketone (PEEK) Carbon Fiber Composites May Improve
Healing of Fractures Stabilized with Intramedullary Nails

Jo Wilson, PhD; Matthew Cantwell;

Invibio Ltd, Thornton-Cleveleys, United Kingdom

Discussion

Break

See pages 99 - 147 for financial disclosure information.
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9:35 —
10:30 am
(Notes p. 156)
9:35 am
9:45 am

9:55 am

10:05 am

10:15 am

10:30 —
11:35 am

10:30 am

10:36 am
(p. 157)
PAPER #5

10:42 am
(p. 158)
PAPER #6

A OTA Grant

Basic Science Focus Forum - WEDNESDAY, OCTOBER 15, 2014

SYMPOSIUM 2:
BONE GRAFT SUBSTITUTION
AND AUGMENTATION

Moderators: Aaron Nauth, MD
Peter V. Giannoudis, MD

Selecting the Right Bone Graft Substitute for Your Patient
Aaron Nauth, MD

BMPs: Is There Still a Role in 2014?
Peter V. Giannoudis, MD

Bone Marrow Aspirate and Autologous Stem Cells: Are They Effective?
Joseph M. Lane, MD

Injectable Calcium Phosphates and Sulfates:
When I Use Them and Which One I Use
. Tracy Watson, MD

Discussion

PAPER SESSION 2:
INFLAMMATION AND BONE HEALING

Moderators:  Aaron Nauth, MD
J. Tracy Watson, MD

Overview
Aaron Nauth, MD

*Montelukast Sodium Enhances Fracture Repair: Is There a Dose Response?
Daniel Mandell, MD; John J. Wixted, MD; Christopher Raskett, BS;

Vivek Venugopal, BS; Jane B. Lian, PhD; Paul |. Fanning, PhD;

University of Massachusetts Medical School, Worcester, Massachusetts, USA

APossible Inhibitory Effect of Bone Marrow—Derived Mesenchymal Stem
Cell Application on BMP-2-Mediated Bone Healing in a Critical Size
Defect Model

Motasem I. Refaat, MD; Joel C. Williams, MD; Dominik R. Haudenschild, PhD;
Mark A. Lee, MD;

University of California Davis, Sacramento, California, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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10:48 am Effects of Reamer-Irrigator-Aspirator Wastewater on Bone Regeneration
(p- 160) Derek J. Klaus, MD"; Douglas Crowder’; Ethan Scott, BS®, Steve Fening, PhD*
PAPER #7 Fayez Safadi, PhD> Eric T. Miller, MDY,

"Department of Orthopaedic Surgery, Summa Health System, Akron, Ohio, USA;
*Department of Biomedical Engineering, University of Akron, Akron, Ohio, USA;
*Department of Anatomy and Neurobiology, Northeast Ohio Medical University,
Rootstown, Ohio, USA;

*Austen Biolnnovation Institute, Akron, Ohio, USA

10:54 am Is Impaired Fracture Healing in Cigarette Smokers Related to Carbon
(p- 162) Monoxide Exposure?
PAPER #8 John J. Wixted, MD; Vivek Venugopal, BS; Christopher Raskett, BS;

Jane B. Lian, PhD; Paul |. Fanning, PhD;
University of Massachusetts Medical School, Worcester, Massachusetts, LUISA

11:00 am Discussion

11:10 am AThe Temporal and Spatial Development of Vascularity in a Healing
(p. 163) Displaced Fracture

PAPER #9 Nicholas A. Mignemi, BS'; Masato Yuasa, MD?; Joey V. Barnett, PhD';

Justin M.M. Cates, MD, PhDY; Jeffry S. Nyman, PhDY;

William T. Obremskey, MD, MPH'; Atsushi Okawa, MD, PhD*
Herbert S. Schwartz, MD"; Christopher M. Stutz, MD’;
Jonathan G. Schoenecker, MD, PhDY;

Wanderbilt University, Nashville, Tennessee, USA;

?Tokyo Medical and Dental University, Tokyo, Japan

11:16 am AModulating the Vasculature at a Fracture Through the Therapeutic
(p- 165) Application of Placental Stem Cells
PAPER #10 Chelsea S. Bahney, PhD"; Aaron |. Taylor, BS'; Ali Sadat, DDS';

Kathryn Tormos, PhD? Theodore Miclau 111, MD'; Emin Maltepe, MD, MPH?;
Ralph S. Marcucio, PhD';

"Department of Orthopaedic Surgery, University of California, San Francisco,
San Francisco, California, USA;

*Department of Pediatrics, University of California, San Francisco,

San Francisco, California, USA

11:22 am Osteogenic, Stem Cell, and Molecular Characterization of the Human
(p- 167) Biomembrane (“Induced Membrane”) from Trauma Patients
PAPER #11 Gabriella Ode, MD; Gretchen Hoelscher, MS; Jane Ingram, BS; Synthia Bethea, BS;

James Kellam, MD; Madhav Karunakar, MD; Michael ]. Bosse, MD;
Helen E. Gruber, PhD;

Department of Orthopaedic Surgery, Carolinas HealthCare System,
Charlotte, North Carolina, USA

11:28 am Discussion
11:35 am - Lunch
12:35 pm

A OTA Grant

See pages 99 - 147 for financial disclosure information.
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12:35 —
1:35 pm
(Notes p. 169)
12:35 pm
12:45 pm
12:55 pm

1:05 pm

1:15 pm

1:35 -
3:25 pm

1:35 pm

1:45 pm
(p. 170)
PAPER #12

1:51 pm
(p. 172)
PAPER #13

A OTA Grant

Basic Science Focus Forum - WEDNESDAY, OCTOBER 15, 2014

SYMPOSIUM 3:
THE MANGLED EXTREMITY - FUNCTIONALITY
THROUGH MECHANICS OR BIOLOGICS?

Moderators: Edward |. Harvey, MD
Lisa K. Cannada, MD

Current Concepts for Infection Management in High MESS Legs
Philip Wolinsky, MD

Heterotopic Ossification in Trauma and Amputations
Roman Hayda, MD

New Concepts in Residual Limb Management and Rehabilitation
Lisa K. Cannada, MD

The Peg Leg or the Six Million Dollar Man- Where Are We?
Danielle Melton, MD

Discussion

PAPER SESSION 3:
MESS

Moderators:  Edward ]. Harvey, MD
Philip Wolinsky, MD

Overview
Edward ]. Harvey, MD

Pharmacological Treatment of Compartment Syndrome with Phenylephrine
and Dobutamine Was Similar to Fasciotomy

Xuhui Liu, MD; James M. Mok, MD; Heejae Kang, BS; Julie Jin, BS;

Alexandar Boehme, BS; Erik N. Hansen, MD; Mark Rollins, MD;

Hubert T. Kim, MD; Utku Kandemir, MD;

Department of Orthopaedic Surgery, University of California San Francisco,

San Francisco, California, USA

ACarbon Monoxide Releasing Molecule-3 (CORM-3) Diminishes the
Oxidative Stress and Leukocyte Migration Across Human Endothelium
in an In Vitro Model of Compartment Syndrome

Aurelia Bihari, MS; Gediminis Cepinskas, DVM, PhD; David Sanders, MD;
Abdel-Rahman Lawendy, FRCS;

London Health Sciences Centre, London, Ontario, Canada

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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1:57 pm
(p-173)
PAPER #14

2:03 pm

2:10 pm
(p.174)
PAPER #15

2:18 pm
(p- 176)
PAPER #16

2:26 pm
(p-177)
PAPER #17

2:34 pm
(p-179)
PAPER #18

2:42 pm
2:52 pm

(p. 181)
PAPER #19

A OTA Grant

Use of the Reamer/Irrigator/Aspirator During Intramedullary Nailing
Decreases Carotid and Cranial Embolic Events

Amnna N. Miller, MD'; Dwight D. Deal, BS'; James Green, BS?;

Tim T. Houle, PhD'; William R. Brown, PhD"; Clara R. Thore, PhD";

David Stump, PhD'; Lawrence X. Webb, MD?;

"Wake Forest School of Medicine, Winston-Salem, North Carolina, USA;
?DePuy Synthes, West Chester, Pennsylvania, USA;

3Mercer University School of Medicine, Macon, Georgia, USA

Discussion

*Superoxide Dismutase Mimetic Disrupts Bacterial Biofilms in an
Infected Fracture Model

Sarah E. Lindsay'* James D. Crapo, MD"; Elizabeth A. Regan, MD, PhD?;
National Jewish Health, Denver, Colorado, USA;

Stanford University, Palo Alto, California, USA

*Rifampin and Minocycline-Containing Coating for Orthopaedic
Implants with Potent In Vivo Activity

Mark Schallenberger, MS; Todd R. Meyer, PhD;

Bacterin International, Belgrade, Montana, USA

Aln Vivo Chemistry and Implantable Biomaterial for Targeting
Therapeutics

José M. Mejia Oneto, MD, PhD'; Munish C. Gupta, MD'; Kent Leach, PhD";
Mark A. Lee, MD"; Maksim Royzen, PhD?

"University of California, Davis Medical Center, Sacramento, California, USA;
*University at Albany, State University of New York, Albany, New York, USA

Sonication Has the Potential to Improve Culture Yield in Patients

with Clinical Infection

Hemil Hasmukh Maniar, MD; Kristin McPhillips, MD, MPH; Jove Graham, PhD;
Michael Foltzer, MD; Thomas R. Bowen, MD; Daniel S. Horwitz, MD;

Geisinger Medical Center, Danville, Pennsylvania, USA

Discussion

Pulsatile Lavage of Open Musculoskeletal Wounds Causes Muscle
Necrosis and Dystrophic Calcification

Astor Devon Robertson, MBBS"; Stephen Zhao, BS'; Thao Nguyen, MD";
David E. Jaffe, MD"; Carla Hebert, BS'; William Lawrence Fourney, PhD?;
Joseph Stains, PhD'; Vincent D. Pellegrini Jr, MD?%;

"University of Maryland School of Medicine, Baltimore, Maryland, USA;
?University of Maryland, College Park, Maryland, USA;

*Medical University of South Carolina, Charleston, South Carolina

See pages 99 - 147 for financial disclosure information.
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2:58 pm
(p. 183)
PAPER #20

3:04 pm
(p. 185)
PAPER #21

3:10 pm

3:25 pm - 3:45 pm

3:45 -
4:50 pm
(Notes p. 186)
3:45 pm
4:00 pm
4:10 pm
4:20 pm

4:30 pm

4:40 pm

Basic Science Focus Forum - WEDNESDAY, OCTOBER 15, 2014

Failure of Indomethacin and Radiation to Prevent Blast-Induced
Heterotopic Ossification in an Animal Model

Astor Devon Robertson, MBBS"; Stephen Zhao, BS'; Thao Nguyen, MD';

Robert E. Holmes, MD? David E. Jaffe, MD'; Juong G. Rhee, PhD';

William Lawrence Fourney, PhD? Joseph Stains, PhD'; Vincent D. Pellegrini Jv, MD?
"University of Maryland School of Medicine, Baltimore, Maryland, USA;

“Medical University of South Carolina, Charleston, South Carolina, USA;

*University of Maryland, College Park, Maryland, USA

The Surgeon’s Catch-22: A Prospective Study on Inflammation,
Wound Failure, and Heterotopic Ossification in Combat Wounds
Donald N. Hope, MD; Jonathan A. Forsberg, MD; Benjamin K. Potter, MD;
Elizabeth M. Polfer, MD; Eric A. Elster, MD, FACS;

Walter Reed National Military Medical Center, Bethesda, Maryland, USA;
Naval Medical Research Center, Silver Spring, Maryland, USA

Discussion

Break

SYMPOSIUM 4:
BIGGER DATA - BIGGER PROBLEMS?

Moderators:  Mohit Bhandari, MD, PhD, FRCSC
Gerard P. Slobogean, MD, MPH, FRCSC

What is Big Data?
Gerard P. Slobogean, MD, MPH, FRCSC

NHS Database- What It Can and Cannot Do
Peter V. Giannoudis, MD

Scandinavian Data-Ongoing Challenges and Successes
Frede Frihagen, MD, PhD

Designing Studies That Utilize Large Databases: The Basics
Mary L. Forte, PhD

The Future of Large Scale Databases: Will They Replace the Clinical Trial?
Saam Morshed, MD, PhD

Discussion

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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4:50 -
5:30 pm

4:50 pm
(Notes p. 187)

4:56 pm
(p. 188)
PAPER #22

5:02 pm
(p. 189)
PAPER #23

5:08 pm
(p. 190)
PAPER #24

5:14 pm

5:30 pm

PAPER SESSION 4:
INTERNATIONAL RESEARCH STUDIES

Moderators:  Mohit Bhandari, MD, PhD, FRCSC
Gerard P. Slobogean, MD, MPH, FRCSC

INORMUS Invited Paper -
Trauma Worldwide Data Set
Mohit Bhandari, MD, PhD, FRCSC

Changing the System: Improving Outcome From Major Trauma by
Developing a National System of Regional Major Trauma Networks
Christopher G. Moran, MD, FRCS(Ed)"; Maralyn Woodford*;

Fiona Lecky, FRCS, MSc, PhD? Antoinette Edwards, BA?%;

Timothy Coats, MBBS, FRCS, MD?; Keith Willett, MD, FRCS?;

INHS England, Nottingham University Hospital, Nottingham, United Kingdom;
*Trauma Audit and Research Network, University of Manchester,

Manchester, United Kingdom;

*NHS England, Oxford, United Kingdom

Increased Systemic Complications in Open Femoral Shaft Fractures Are
Associated with the Degree of Soft-Tissue Injury Rather Than New Injury
Severity Score (NISS) Values: A Nationwide Database Analysis

Christian D. Weber, MD; Rolf Lefering, PhD%* Thomas Dienstknecht, MD";
Philipp Kobbe, MD, PhD'; Richard M. Sellei, MD?"; Frank Hildebrand, MD, PhD?;
Hans-Christoph Pape, MD, PhD, FACS';

Trauma Registry of the German Trauma Society;

'RWTH Aachen University Medical Center, Department of Orthopedic Trauma,
Aachen, Germany;

Unstitute for Research in Operative Medicine (IFOM), University of Witten/Herdecke,
Cologne-Merheim Medical Center, Cologne, Germany

Anatomic Region and the Risk of Adverse Events in Orthopaedic Trauma:
An Analysis of 19,000 Patients

Cesar S. Molina, MD; Rachel V. Thakore, BS; Eduardo ]. Burgos, MD;

William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;

Vanderbilt University, Nashville, Tennessee, USA

Discussion

Adjourn to International Reception

See pages 99 - 147 for financial disclosure information.

40



ORTHOPAEDIC

O i —TRAUMA —
ASSOCIATION

2014 Bagice Science Focus Forum
Thursday, October 16, 2014

6:00 am Speaker Ready Room
(Room 13-14)

6:30 am Registration
(2nd Floor)

7:00 am Continental Breakfast
(Outside Meeting Room)

7:25 am Introduction

Edward ]. Harvey, MD, Program Chair

SYMPOSIUM 5:
7.30 — ADVANCES IN ARTICULAR CARTILAGE INJURY AND
8:40am  TREATMENT - WHERE WE ARE AND WHERE WE'RE GOING

(Notes p. 192) Moderators:  Joseph Borrelli Jr, MD
Susanna Chubinskaya, PhD

7:30 am Cartilage’s Response to Injury
Dominik Haudenschild, PhD

7:40 am Current/Futures Chondroprotective Products
Susanna Chubinskaya, PhD

7:50 am Chondroplasty/Microfracture/Cells for Treatment of Cartilage Injuries
Seth Gasser, MD
8:00 am OsteoChondral Allografts in 2014

James Stannard, MD

8:10 am Joint Preservation: Treatment of Intra-articular Malunions
Christian Krettek, MD, FRACS

8:20 am Discussion

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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8:40 — PAPER SESSION 5:
9:09 am ARTICULAR PATHOLOGY

Moderators:  Joseph Borrelli Jr, MD
Susanna Chubinskaya, PhD

8:40 am Overview
Joseph Borrelli Jr, MD

8:45 am AThe Dose-Response Effect of the Mast Cell Stabilizer, Ketotifen Fumarate,
(p. 193) on Post-Traumatic Joint Contractures
PAPER #25 Prism Schneider, MD, PhD, FRCSC; Herman Johal, MD, MPH;

Andrew R. Buckley; Kevin A. Hildebrand, MD, FRCSC;
University of Calgary, Calgary, Alberta, Canada

8:51 am APresence and Degree of Matrix Metalloproteinases and Aggrecan
(p. 195) Breakdown Products in the Setting of Acute Intra-Articular Fracture
PAPER #26 Justin Haller, MD; Molly McFadden, PhD; David L. Rothberg, MD;

Erik Kubiak, MD; Thomas F. Higgins, MD;
University of Utah Department of Orthopaedics, Salt Lake City, Utah, USA

8:57 am Pre-Injury Depletion of Macrophages Results in Increased Acute Joint
(p. 197) Inflammation Following Articular Fracture
PAPER #27 Karsyn N. Bailey; Bridgette D. Furman, BS; Kelly A. Kimmerling, MS;

Chia-Lung Wu, PhD; Janet L. Huebner; Virginia B. Kraus, PhD;
Farshid Guilak, PhD; Steven A. Olson, MD;
Duke University Medical Center, Durham, North Carolina, USA

9:03 am Discussion

9:09 am - 9:25am  Break

A OTA Grant

See pages 99 - 147 for financial disclosure information.
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9:25 — SYMPOSIUM 6:
10:30am  OSTEOPOROSIS- ARE WE CLOSER TO GOLD STANDARDS?
(Notes p. 199) Moderator:  Theodore Miclau III, MD
9:25 am Fracture Models: Diaphyseal and Metaphyseal Healing
Volker Alt, MD
9:35 am Mechanical Testing: Selection of a Model

Loren L. Latta, PE, PhD

9:45 am Medical Management
Joseph M. Lane, MD

9:55 am Atypical Femur Fractures — New Information
Kenneth A. Egol, MD

10:05 am Augmentation of Fixation: Selection of an Optimal Material
Meri Tibi Marmor, MD

10:15 am Discussion
10302 PAPER SESSION 6:
11:04 am BONE DENSITY AND MODELING

Moderator:  Theodore Miclau 111, MD

10:30 am Overview
Theodore Miclau 111, MD
10:40 am Is There a Future for Femoroplasty in Hip Fracture Prevention?
(p- 200) Introducing Anisotropy Restoring Femoroplasty
PAPER #28 Edward K. Rodriguez, MD, PhD; Leandro Grimaldi, MD; Aidin Masoudi, MD;

Ara Nazarian, PhD;
Beth Israel Deaconess Medical Center, Boston, Massachusetts, USA

10:46 am Comparison of Femoral Head Rotation and Varus Collapse Between a
(p. 201) Single and Integrated Dual Screw Intertrochanteric Hip Fracture Fixation
PAPER #29 Device Using a Chair Rise Biomechanical Model

Aniruddh Nayak, MS'; lan Smithson, MD?; Seth Cooper, MD? Jacob Cox, MD';
Scott Marberry, MD?; Brandon G. Santoni, PhD"?; Roy Sanders, MD?
"Foundation for Orthopaedic Research & Education, Tampa, Florida, USA;
?Department of Orthopaedics & Sports Medicine, University of South Florida,
Tampa, Florida, USA;

3Orthopaedic Trauma Service, Florida Orthopaedic Institute, Tampa, Florida, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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10:52 am Traumatic Fracture Healing in Geriatric Mice Shows Decreased Callus
(p. 203) Formation with Associated Deficiencies in Cell Cycle and Immune
PAPER #30 Cell Function

Luke A. Lopas, BS; Nicole S. Belkin, MD; Patricia L. Mutyaba, BS;
Lee McDaniel, MS; Kurt D. Hankenson, DVM, MS, PhD; Jaimo Ahn, MD, PhD;
University of Pennsylvania, Philadelphia, Pennsylvania, USA

10:58 am Discussion
11:04 am - ADJOURN TO INDUSTRY SYMPOSIA
12:45 pm (First Floor)

44



ORTHOPAEDIC
—TRAUMA —
ASSOCIATION

2014 Annual Meeting

Thursday, October 16, 2014

=
o=
=
a
=
an
9}
92]

6:00 am Speaker Ready Room
(2nd Floor)
6:30 am Registration
(2nd Floor)
11:04 am - INDUSTRY SYMPOSIA (on-site registration available)
12:45 pm Lunch Included (First Floor)
1:00 pm Welcome and Industry Donor Awards (Ballroom B/C)

Ross K. Leighton, MD — OTA President
Thomas F. Higgins, MD — Program Chair
Roy Sanders, MID — Local Host

SYMPOSIUM I:
CONTEMPORARY DEBATES IN ORTHOPAEDIC TRAUMA
(Notes p.207) Moderator: Michael Suk, MD, JD (Ballroom B/C)
Faculty: Bruce D. Browner, MD Gerald ]. Lang, MD
Lisa K. Cannada, MD Douglas W. Lundy, MD
A. Alex Jahangir, MD Samir Mehta, MD
Clifford B. Jones, MD Philip R. Wolinsky, MD

1:20 pm  OTA Health Policy Chairman Update
Michael Suk, MD

Proposition 1: “The US Should Adopt a Standardize Approach to Hip Fracture Care”

1:30 pm  Faculty
2:00 pm  Open Microphone

Proposition 2: “Implementation of the Accountable Care Act is Good for Orthopedic Trauma”

2:10 pm  Faculty
2:40 pm  Open Microphone

Key: A = presentation was funded by an OTA administered grant
Names in bold = Presenter

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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2:50 pm - 3:20 pm  Refreshment Break

(Ballroom B/C)

3:20 -
5:10 pm

3:20 pm
(p. 208)
PAPER #31

3:26 pm
(p- 209)
PAPER #32

3:32 pm

3:37 pm
(p. 211)
PAPER #33

3:43 pm
(p. 213)
PAPER #34

3:49 pm
(p. 215)
PAPER #35

3:55 pm

4:00 pm
(p. 216)
PAPER #36

Visit Scientific Posters & Technical Exhibits
(All in West Hall)

SCIENTIFIC PAPER SESSION I
FOOT / ANKLE / PILON

Moderators - David W. Sanders, MD & Steven R. Papp, MD

Does Ankle Aspiration for Acute Ankle Fractures Result in Pain Relief?
A Prospective Randomized Double-Blinded Placebo-Controlled Trial
Timothy ]. Ewald, MD, BS, MSc; Pamela K. Holte, CNP; Joseph R. Cass, MD;
William W. Cross 111, MD; S. Andrew Sems, MD;

Mayo Clinic, Rochester, Minnesota, USA

Continuous Popliteal Sciatic Nerve Block for Ankle Fractures Reduces
Postoperative Opioid Requirements and Rebound Pain:

A Prospective Randomized Comparative Trial

David Ding, MD; Arthur Manoli III, BS; David Galos, MD; Sudheer Jain, MD;
Nirmal C. Tejwani, MD, FRCS;

NYU Langone Medical Center Hospital for Joint Diseases, New York, New York, USA

Discussion

Intraoperative O-Arm Evaluation on the Effect of Ankle Position on
Accuracy of Syndesmotic Reduction

Paul M. Lafferty, MD; Timothy Hiesterman, MD; Amir R. Rizkala, MD;
Ryan D. Horazdovsky, MD, Peter A. Cole, MD;

University of Minnesota, St. Paul, Minnesota, USA

A Prospective Study to Compare Open Reduction and Ligament Repair
Versus Percutaneous Screw Fixation of the Tibia Fibular Syndesmosis
David Sanders, MD; A. Walid Hamam, MD; Christina Tieszer, CCRP;
Abdel-Rahman Lawendy, MD;

Western University/London Health Sciences Centre, London, Ontario, Canada

Syndesmotic Fixation in Supination-External Rotation Ankle Fractures:
A Prospective Randomized Study at a Minimum of 4 Years of Follow-up
Tero Kortekangas, MD; Harri Pakarinen, MD, PhD; Olli Savola, MD, PhD;
Jaakko Niinimdki, MD, PhD; Sannamari Lepojirvi, MD; Pasi Ohtonen, MSc;
Tapio Flinkkild, MD, PhD; Jukka Ristiniemi, MD, PhD;

Oulu University Hospital, Oulu, Finland

Discussion

Syndesmotic Malreduction Results in Poorer Clinical Outcomes in
Supination and Pronation External Rotation IV Ankle Fractures
Richard M. Hinds, MD; Patrick C. Schottel, MD; Matthew R. Garner, MD;
David L. Helfet, MD; Dean G. Lorich, MD;

Hospital for Special Surgery; New York, New York, USA

See pages 99 - 147 for financial disclosure information.
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4:06 pm
(p.217)
PAPER #37

4:12 pm
(p. 219)
PAPER #38

4:18 pm
(p. 220)
PAPER #39

4:24 pm

4:29 pm
(p. 221)
PAPER #40

4:35 pm
(p. 223)
PAPER #41

4:41 pm
(p. 225)
PAPER #42

4:47 pm
(p. 227)
PAPER #43

A OTA Grant

THURSDAY, OCTOBER 16, 2014

AOutcomes a Decade After Surgery for Unstable Ankle Fracture:
Functional Recovery Does Not Decay with Time

Stephen Gould, MD, MPH?; Deirdre Regan, BA'; Arthur Manoli 111, BSY;
Kenneth . Koval, MD* Nirmal C. Tejwani, MD'; Kenneth A. Egol, MD"3;
INYU Hospital for Joint Diseases, New York, New York, USA;

?Orlando Regional Medical Center, Orlando, Florida, USA;

3Jamaica Medical Center, Jamaica, New York, USA
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Functional Outcome After Ankle Fractures and Ankle Fracture-Dislocations:
A Prospective Study

Chad Ferguson, MD"; Michael Ruffolo, MD?; |. Kent Ellington, MD?*;

Rachel Seymour, PhD"; CAPT (ret) Michael ]. Bosse, MD?;

CMC-OC Anckle Fracture Research Group'?;

ICarolinas Medical Center, Charlotte, North Carolina, USA;

2OrthoCarolina, Charlotte, North Carolina, USA

Correlation Between the Lauge-Hansen Classification and Ligament Injury
in Ankle Fractures

Stephen Warner, MD, PhD; Matthew R. Garner, MD; Richard M. Hinds, MD;
Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

Discussion

The Early and Medium-Term Results of Early Primary Open Reduction and
Internal Fixation of AO43-B/C Tibial Pilon Fractures:

A Prospective Cohort Study

Daniel Deakin, FRCS; Pierre Guy, MD; Peter ]. O'Brien, MD;

Henry M. Broekhuyse, MD; Jeremie Larouche, MD; Piotr A. Blachut, MD;

Kelly A. Lefaivre, MID;

University of British Columbia, Vancouver, British Columbia, Canada

Type C Tibial Pilon Fractures: Rate and Risk Factors for Complications
Following Early Operative Intervention

Andrew D. Duckworth; Nicholas D. Clement, MRCSEd; Stuart A. Aitken, MD;
Timothy O. White, MD, FRCS;

Edinburgh Orthopaedic Trauma Unit, Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom

Percutaneous Reduction and Screw Fixation in Displaced Intra-Articular
Fractures of the Calcaneus

Saran Tantavisut, MD; |. Lawrence Marsh, MD; Phinit Phisitkul, MD;
Matthew D. Karam, MD; Brian O. Westerlind, BA; Yubo Gao, PhD;

University of lowa Hospitals and Clinics, Iowa City, lowa, USA

Evaluation of Vitamin D Levels and Outcomes After Ankle

Fracture Fixation

Stephen Warner, MD, PhD; Matthew R. Garner, MD; Joseph Nguyen, MPH;
Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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4:53 pm Discussion

5:10 pm - 5:40 pm
(Notes p. 228) p reSidenf’s Mesgage

(General Session Room - Ballroom B/C)
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Ross K. Leighton, MD

“The Orthopaedic Trauma Association —
Enhancing the Care of the Patient —
Past, Present, and Future”

Introduction: Thomas A. (Toney) Russell, MD

5:40 pm - 6:40 pm OTA BUSINESS MEETING
(OTA Members Only) (General Session Room - Ballroom B/C)

7:00 pm - 9:00 pm WELCOME RECEPTION

Join the OTA for
cocktails and a
generous assortment
of hors d’oeuvres at
The Florida Aquarium.

The Florida Aquarium is a 15-minute walk (.7 miles away) from the
Convention Center. Trolley rides are available for $2.50 one way.

See pages 99 - 147 for financial disclosure information.
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6:00 am Speaker Ready Room
(2nd Floor)

6:15 am Registration
(2nd Floor)

6:30 am Scientific Posters (Technical Exhibits Open at 9:00 am)
(West Hall)

Continental Breakfast
(Outside Breakout Session Rooms)

6:30 am - 7:45 am  Concurrent Breakout Sessions
(Notes p. 229) Case Presentations
Skills Labs

CASE PRESENTATIONS No Tickets Required

Treatment of Pelvic Fractures (Ballroom B/C)
Moderator:  Paul Tornetta I1I, MD
Faculty: Robert V. O'Toole, MD; Robert Ostrum, MD; H. Claude Sagi, MD and Jodi Siegel, MD

Distal Humerus Fractures: Tips and Tricks (Room 3-4)
Moderator: Utku Kandemir, MD
Faculty: Michael ]. Gardner, MD; Michael D. McKee, MD and Milan K. Sen, MD

2 Minutes - 2 Slides: Tips and Tricks for Nailing (Room 1-2)
and Plating Long Bone Fractures
Moderator: Pierre Guy, MD
Faculty: Matt L. Graves, MD; Thomas F. Higgins, MD; Christian Krettek, MD, FRACS
and David C. Templeman, MD

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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SKILLS LABS Tickets Required

(SL1) SIGN Fracture Care International (Room 13)
Lab Leader: Lewis G. Zirkle Jr, MD
Faculty: Larry (Hilario) Diaz, MD; Justin C. Haller, MD; Henry Ndasi, MD;

John Staeheli, MD; Paul S. Whiting, MD; Frederic Wilson, MD and Patrick Yoon, MD
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(SL2) IM Fixation of Proximal Tibial Fractures (Room 14)
Lab Leader: Roy Sanders, MD
Faculty: Daniel R. Dziadosz, MD; Steven P. Haman, MD; Joshua Langford, MD;

William M. Ricci, MD and Anjan R. Shah, MD

(Ballroom B/C) SCIENTIFIC PAPER SESSION II
HIP/FEMUR

8:00 -

9:03 am Moderators - Gilbert R. Ortega, MD, MPH & Hrayr G. Basmajian, MD
8:00 am Prospective, Randomized Evaluation of Optimal Implant Position of
(p. 231) Gamma3 and PFNA for the Treatment of AO/OTA 31-A2 Fractures:
PAPER #44 Is Central Positioning Always the Best?

James N. Irvine Jr, MD"; Jennifer L. D’Auria, BS'; Constantin Dlaska, MD?;
Julia Kottstorfer, MD* Harald Wolf, MD?; Stefan Hajdu, MD?;

Harald K. Widhalm, MD?;

University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA;
*Medical University of Vienna, Vienna, Austria

8:06 am Incidence, Magnitude, and Predictors of Shortening in Young
(p. 233) Femoral Neck Fractures
PAPER #45 Gerard P. Slobogean, MD, MPH, FRCSC; David ]. Stockton, MD;

Andrew Yamada, BSc; Henry M. Broekhuyse, MD; PiotrA. Blachut, MD;
Peter ]. O’Brien, MD, FRCSC; Pierre Guy, MD; Kelly A. Lefaivre, MD;
University of British Columbia, Vancouver, British Columbia, Canada

8:12 am Cephalomedullary Nail Fixation of Intertrochanteric Fractures:

(p. 235) Are Two Proximal Screws Better than One?

PAPER #46 Rafael Serrano-Riera, MD; James A. Blair, MD; Katherine Downes, PhD;
Roy Sanders, MD;

Orthopaedic Trauma Service, Florida Orthopaedic Institute,
Tampa, Florida, USA

8:18 am Discussion

See pages 99 - 147 for financial disclosure information.
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8:23 am
(p-237)
PAPER #47

8:29 am
(p-239)
PAPER #48

8:35 am
(p. 240)
PAPER #49

8:41 am
8:46 am

(p. 241)
PAPER #50

8:52 am
(p. 242)
PAPER #51

8:58 am

9:03 am - 9:33 am

FRIDAY, OCTOBER 17, 2014

Management and Outcomes of Femoral Head Fractures
John A. Scolaro, MA, MD"; Geoff Marecek, MD? Reza Firoozabadi, MD?>;
James C. Krieg, MD*; Milton Lee (Chip) Routt, MD>;

University of California, Irvine, Orange, California, USA;
2University of Southern California—Los Angeles, California, USA;
SHarborview Medical Center, University of Washington,

Seattle, Washington, USA;

“Rothman Institute, Thomas Jefferson University,

Philadelphia, Pennsylvania, USA;

SThe University of Texas—Health Sciences Center at Houston,
Houston, Texas, USA
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The Clinical Study of the Treatment of Femoral Shaft Nonunions

After Nailing with Augmentation Plating Versus Exchange Nailing

Bosong Zhang, MD; Yunbang Liang, MD; Xiaofeng Gong, MD; Manyi Wang, MD;
Jishuitan Hospital, Beijing, China

The Results of a Systematic Approach to Exchange Nailing for the
Treatment of Aseptic Femoral Nonunions

Eli A. Swanson, MD; Eli C. Garrard, MD; Derek T. Bernstein, MD;

Daniel P. O’Connor, PhD; Mark R. Brinker, MD;

Fondren Orthopedic Group, Texas Orthopedic Hospital, Houston, Texas, USA

Discussion

Working Length and Proximal Screw Constructs in Plate
Osteosynthesis of Distal Femur Fractures

William H. Harvin, MD; Gregory |. Della Rocca, MD, PhD;

Yvonne M. Murtha, MD; David A. Volgas, MD; James P. Stannard, MD;
Brett D. Crist, MD;

University of Missouri, Columbia, Missouri, USA

Construct Characteristics Predisposing to Nonunion After Locked
Lateral Plating of Distal Femur Fractures

Edward K. Rodriguez, MD, PhD"?; Lindsay M. Herder"?;

Jordan Morgan, BS**; David Zurakowski, PhD**; Michael ]. Weaver, MD**;
Paul T. Appleton, MD*?; Mark S. Vrahas, MD?**;

IBeth Israel Deaconess Medical Center, Boston, Massachusetts, USA;
?Harvard Orthopedic Trauma Service, Boston, Massachusetts, USA;
*Brigham and Women's Hospital, Boston, Massachusetts, USA;

‘Children’s Hospital,, Boston, Massachusetts, USA;

*Massachusetts General Hospital, Boston, Massachusetts, USA

Discussion

Refreshment Break
Visit Scientific Posters & Technical Exhibits
(All in West Hall)

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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9:33 am - 10:48 am Concurrent Breakout Sessions

(Notes p. 244) (Mini Symposia, Skills Labs and General Session run concurrently.)
Mini-Symposia
Skills Labs
Scientific Paper Session III: Geriatric
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9:33 —

10:48 am MINI SYMPOSIA No Tickets Required

OTA Trauma Registry Database (Room 1-2)
Moderators: Julie Agel, ATC and Douglas W. Lundy, MD

Circular Fixation: Applications for the Trauma Surgeon (Room 3-4)
Moderator: Kevin . Pugh, MD
Faculty: Animesh Agarwal, MD; Joseph R. Hsu, MD and ]. Tracy Watson, MD

Rib Fracture Fixation and the Surgical Management of (Room 5-6)
Flail Chest Injuries: State of the Art
Moderator: Michael D. McKee, MD
Faculty: Peter Althausen, MD; Niloofar Dehghan, MD; John C. Mayberry, MD;
Aaron Nauth, MD; Emil H. Schemitsch, MD and Gerard P. Slobogean, MD

SKILLS LABS Tickets Required

(SL3) ORIF Distal Tibia and Fibula Fractures (Room 15)

Leader: Matt L. Graves, MD
Faculty: David P. Barei, MD, FRCSC; Patrick F. Bergin, MD; Christopher Finkemeier, MD;
Jason W. Nascone, MD and Timothy G. Weber, MD

(SL4) ORIF Distal Radius Fractures (Room 16)
Leader: David C. Ring, MD
Faculty: Cory A. Collinge, MD; Brett D. Crist, MD; Andrew D. Duckworth, MD;

Saqib Rehman, MD; Melvin P. Rosenwasser, MD; Andrew H. Schmidt, MD

and Thomas F. Varecka, MD

See pages 99 - 147 for financial disclosure information.
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(Ballroom B/C)

9:33 —
10:48 am

9:33 am
(p. 246)
PAPER #52

9:39 am
(p. 248)
PAPER #53

9:45 am
(p. 250)
PAPER #54

9:51 am

9:56 am
(p. 252)
PAPER #55

10:02 am
(p. 254)
PAPER #56

10:08 am
(p. 255)
PAPER #57

FRIDAY, OCTOBER 17, 2014

SCIENTIFIC PAPER SESSION III
GERIATRIC

=
o
=)
Moderators - Pierre Guy, MD & Stephen L. Kates, MD @
)
®

Hip Fractures Are Risky Business: An Analysis of the NSQIP Data
Rachel V. Thakore, BS; Cesar S. Molina, MD; Eduardo ]. Burgos, MD;
William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;
Vanderbilt University, Nashville, Tennessee, USA

Trauma Triage Scores Inadequately Assess Geriatric Patients
Matthew Wilson, MD'; Sanjit R. Konda, MD? Rachel Seymour, PhD";
Madhav A. Karunakar, MD'; Carolinas Trauma Network Research Group’;
!Carolinas Medical Center, Charlotte, North Carolina, USA;

’NYU Hospital for Joint Diseases, New York, New York, USA

Development and Validation of a Geriatric Trauma Triage Score
Sanjit R. Konda, MD'; Rachel Seymour, PhD?; Arthur Manoli III, BS";
Madhav A. Karunakar, MD? Carolinas Trauma Network Research Group?;
INYU Hospital for Joint Diseases, New York, New York, USA;

“Carolinas Medical Center, Charlotte, North Carolina, USA

Discussion

Does Anesthesia Type Influence Risk of Perioperative Complications in
Hip Fracture Surgery?

Rachel V. Thakore, BS; Cesar S. Molina, MD; Paul S. Whiting, MD;

William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;

Vanderbilt University, Nashville Tennessee, USA

Efficacy of Scheduled Intravenous Acetaminophen Pain Management
Protocol in Hip Fractures

Alexander J. Bollinger, MD'? Paul D. Butler, MD"?; Matthew S. Nies, MD?;
Debra L. Sietsema, PhD*?; Clifford B. Jones, MD??; Terrence J. Endres, MD**;
'Grand Rapids Medical Education Partners, Grand Rapids, Michigan, USA;
*Michigan State University College of Human Medicine,

Grand Rapids, Michigan, USA;

3Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA

The Effect of Preoperative Transthoracic Echocardiogram on Mortality
and Surgical Timing in Elderly Hip Fracture Patients

Kevin Luttrell, MD'; Arvind D. Nana, MD"?%;

John Peter Smith Hospital Orthopaedic Surgery Residency Program,

Fort Worth, Texas, USA;

?Harris Methodist Hospital, Fort Worth, Texas, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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10:14 am
(p. 257)
PAPER #58

10:20 am

10:25 am
(p- 258)
PAPER #59

10:31 am
(p- 259)
PAPER #60

10:37 am
(p. 261)
PAPER #61

10:43 am

Improving Care for Older Patients with Hip Fracture

Christopher G. Moran, MD, FRCS(Ed)"; Chris Boulton, BA% Antony Johansen®;
Robert Wakeman?; Keith Willett, MD, FRCS?;

INHS England, Nottingham University Hospital, Nottingham, United Kingdom;
’National Hip Fracture Database, Royal College of Physicians,

London, United Kingdom;

*NHS England, Oxford, United Kingdom

Discussion

Surgery Versus Cast Immobilization for Displaced Intra-Articular Distal
Radius Fractures in Elderly Patients: A Randomized Controlled
Multicenter Trial

Christoph Bartl'; Dirk Stengel, MD, PhD, MSc?* Thomas Bruckner, Dipl Math?;
Florian Gebhard, MD, PhD"; the ORCHID Study Group;

'Department of Orthopaedic Trauma Surgery, Ulm University, Ulm, Germany;
*Department of Orthopaedic Trauma Surgery and Clinical Research,
Unfallkrankenhaus Berlin, Berlin, Germany;

*Department of Biostatistics, Heidelberg University, Heidelberg, Germany

Determinants of Functional Outcome in Distal Radius Fractures in High
Functioning Elderly Patients

Jeremie Larouche, MD, FRCSC; Jeffrey Pike, MD;

Gerard P. Slobogean, MD, MPH, FRCSC; Pierre Guy, MD;

Henry M. Broekhuyse, MD; Peter |. O’Brien, MD, FRCSC; Kelly A. Lefaivre, MD;
Division of Orthopaedic Trauma, Department of Orthopaedic Surgery,

University of British Columbia, Vancouver, British Columbia, Canada

A Comparison of Primary Total Elbow Arthroplasty Versus Secondary Total
Elbow Arthroplasty (Following Failed Internal Fixation) for Distal Humeral
Fractures of the Elderly

James M. Dunwoody MD, FRCSC; Justin L. Hodgins, MD;

Milena R. Vicente, RN, CCRP; Laura Schemitsch, BA; Patrick Henry, MD, FRCSC;
Jeremy Hall, MD, FRCSC; Michael D. McKee, MD, FRCSC;

St. Michael’s Hospital and the University of Toronto, Toronto, Ontario, Canada

Discussion

See pages 99 - 147 for financial disclosure information.
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10:48 am - Guest Nation — Brazil

11:11 am
(Notes p. 263) The OTA is honored to welcome Brazil as the 2014
Guest Nation. We are pleased to have the opportunity
for collaboration with our Brazilian colleagues, and
a chance to recognize their contributions and achievements.

=
o=
=
a
=
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10:48 am Best International Forum Paper:
What Is the Cell Composition and Characteristics of Fibrous Tissue
Harvested from the Nonunion Site of Long Bone Atrophic Nonunions?
Richard Cuthbert, BSc; Ahmed Lotfy; Hiang Boon Tan, MBBS; Elena Jones, PhD;
Peter Giannoudis, MD

10:56 am Guest Nation Introduction
Ross K. Leighton, MD

10:59 am Guest Nation Presentation
Tito Rocha, MD
National Institute of Traumatology and Orthopaedics
Ministry of Health, Rio de Janeiro, Brazil

“Evolution of Trauma Care System in Brazil:
Current Status”

11:07 am Discussion
11:11 am —
11:41 am John Border, MD

(Notes p. 264) .
Memorial Lecturer

(General Session Room - (Ballroom B/C)

Andrew R. Burgess, MD
Professor, Vice Chair UT Health Medical School,
Houston, Texas

“Long Term Careers in Orthopaedic Trauma:
System Design and Career Development”

Introduction: Stephen H. Sims, MD

11:41 am - Lunch
12:40 pm Visit Scientific Posters & Technical Exhibits
(All in West Hall)

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.

55



FRIDAY, OCTOBER 17, 2014

11:41 am - New Member Luncheon
12:40 pm O ] O anel!C  (tickets required)
= association (Room 10-11)
D
% 11:41 am - Kathy Cramer, MD Memorial
] 12:40pm Women in Orthopaedic Trauma
Luncheon (tickets required)
(The Landing)

Chairs: Laura S. Phieffer, MD and Lisa M. Truchan, MD

11:55 am —

12:40 pm GUIDED POSTER TOURS Tickets Required

(PT1) International (West Hall)
Guide:  Peter V. Giannoudis, MD

(PT2) Hip, Femur, Geriatric (West Hall)
Guide:  Michael R. Baumgaertner, MD

SYMPOSIUM II:
12:41 — DAMAGE CONTROL ORTHOPAEDICS —- WHERE ARE WE
219pm AFTER A DECADE (CENTURY) OF DEBATE AND RESEARCH?
(Notes p. 265) Moderators: Todd O. McKinley, MD (Ballroom B/C)
Steven A. Olson, MD
Faculty: Carl J. Hauser, MD Hans Christoph Pape, MD

Robert V. O Toole, MD

12:41 pm Historical Perspective - Early Total Care and Ortho Damage Control
Steven A. Olson, MD

12:52 pm Mitchondrial DAMPs and Inflammation After Trauma
Carl |. Hauser, MID

1:03 pm  Basic & Clinical Science - Systemic Response to Injury and the
Polytrauma Patient
Hans Christoph Pape, MD

1:14 pm  Translating Basic Science to Clinical Science
Todd O. McKinley, MD

1:25pm  Future Directions and Opportunities in Damage Control
Robert V. O"Toole, MD

1:36 pm  Discussion

See pages 99 - 147 for financial disclosure information.
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1:56 pm Evaluation of the Relationship Between Fractures and Hyponatremia

(p. 266) Kalyani Murthy, MD, MS'; Navneet Pala, MD"; Olexandra Koshkina, MD, MS';

PAPER #62 Janis Breeze, MPH?; Jessica Paulus, ScD?* Andrew Marcantonio, DO, MBAY;
Mary Beth Hodge, MD';

"Lahey Health and Medical Center, Burlington, Massachusetts, USA;

*Tufts Clinical and Translational Science Institute, Tufts University, and Institute for
Clinical Research and Health Policy Studies, Tufts Medical Center,

Boston, Massachusetts, USA

=
=
=
a
=
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Q
)

2:02 pm Can Thrombelastography Predict Venous Thromboembolic Events in
(p. 267) Patients with Severe Extremity Trauma?
PAPER #63 Prism S. Schneider, MD, PhD"; Bryan A. Cotton, MD?* Matthew Galpin, RC';

Zayde Radwan, MD?; John W. Munz, MDY; Timothy S. Achor, MDY;

Mark L. Prasarn, MDY; Joshua L. Gary, MD";

"Department of Orthopaedic Surgery, University of Texas Health Science Center,
Houston, Texas, USA;

*Department of Surgery and the Center for Translational Injury Research (CeTIR),
University of Texas Health Science Center, Houston, Texas, USA

2:08 pm Prediction of Pulmonary Embolism in Trauma Patients:
(p- 269) A Risk Assessment Model Based Upon 38,000 Patients
PAPER #64 Sheena R. Black, MD'; Jeffrey T. Howard, MA? Paul C. Chin, MD, PhD';

Adam ]. Starr, MDY;

"Department of Orthopaedic Surgery, University of Texas Southwestern Medical
Center, Dallas, Texas, USA;

*Department of Demography, University of Texas at San Antonio,

San Antonio, Texas, USA

2:14 pm Discussion

(Ballroom B/C) SCIENTIFIC PAPER SESSION IV
PELVIS AND ACETABULUM
2:19 -
3:30 pm Moderators - Stephen Kottmeier, MD & M.L. Chip Routt, MD
2:19 pm Role of Acute Negative-Pressure Wound Therapy Over Primarily Closed
(p. 270) Surgical Incisions in Hip, Pelvis, and Acetabular Fracture Surgery:
PAPER #65 A Prospective Randomized Trial

Brett D. Crist, MD, FACS; Michael S. Khazzam, MDD,
Gregory J. Della Rocca, MD, PhD; Yvonne M. Murtha, MD; James P. Stannard, MD;
University of Missouri, Columbia, Missouri, USA

2:25 pm Early Treatment of Associated Pattern Acetabular Fractures Via an Anterior
(p.271) Approach Does Not Increase Blood Loss or Need for Transfusion
PAPER #66 Cesar S. Molina, MD; Priya G. Sivasubramaniam, BA; Andrew R. Fras, MD;

Chad M. Corrigan, MD; Hassan D. Mir, MD, MBA; Jason M. Evans, MD;
Vanderbilt University, Nashville, Tennessee, USA

¢ The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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2:31 pm
(p. 272)
PAPER #67

2:37 pm

2:42 pm
(p. 274)
PAPER #68

2:48 pm
(p. 276)
PAPER #69

2:54 pm

2:59 pm
(p. 278)
PAPER #70

3:05 pm
(p- 279)
PAPER #71

3:11 pm

3:16 pm
(p. 281)
PAPER #72

The Value of Thromboelastography in Orthopaedic Trauma Pelvic
Fracture Resuscitation

Christiaan N. Mamczak, DO Bryan A. Boyer, MD'% Scott Thomas, MD?*’;
Braxton Fritz, BS*; Edward Evans, BA, CCP% Benjamin Speicher, BA*

Mark Walsh, MD**;

"Beacon Orthopaedic Trauma Surgery, South Bend, Indiana, USA;

*Memorial Hospital of South Bend, South Bend, Indiana, USA;

3General & Vascular Surgery PC, South Bend, Indiana, USA;

*Indiana University School of Medicine, South Bend, Indiana, USA

Discussion

Posterior Wall Acetabular Fractures and Stability

Reza Firoozabadi, MD, MA’; Clay A. Spitler, MD'; Calvin L. Schlepp, MDY;
Benjamin Hamilton, MS?; Julie Agel, MAY; Paul Tornetta I1I, MD?

"Harborview Medical Center/University of Washington, Seattle, Washington, USA;
?Case Western Reserve University, Cleveland, Ohio, USA;

*Boston University School of Medicine, Boston, Massachusetts, USA

Nonoperative Treatment of Posterior Wall Fractures of the Acetabulum
After Dynamic Stress Examination Under Anesthesia: Revisited
Andrew McNamara, MD; John Boudreau, MD; Berton R. Moed, MD;

Saint Louis University, Saint Louis, Missouri, USA

Discussion

CT Scan After Acetabulum Fracture ORIF: Is There Value?
Michael T. Archdeacon, MD, MSE; Steven K. Dailey, MD; Kaylan N. McClary, BS;
Department of Orthopaedic Surgery, University of Cincinnati, Cincinnati, Ohio, USA

Neurologic Injury in Operatively Treated Acetabular Fractures
Yelena Bogdan, MD"; Paul Tornetta 111, MD?"; Clifford B. Jones, MD, FACS?;
Emil H. Schemitsch, MD?; Daniel S. Horwitz, MD?*; David Sanders, MD?>;
Reza Firoozabadi, MD?; Juan de Dios Robinson, MD’; Andrew Marcantonio, MD?;
'Boston University Medical Center, Boston, Massachusetts, USA;
*Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA;

3St Michael’s Hospital, Toronto, Ontario, Canada

‘Geisinger Health System, Danville, Pennsylvania, USA;

SLondon Health Sciences Center, London, Ontario, Canada;

*Harborview Medical Center, Seattle, Washington, USA;

"Dalhousie University, Halifax, Nova Scotia, Canada;

8Lahey Clinic, Burlington, Massachusetts, USA

Discussion

Does Removal of the Symphyseal Cartilage in Symphyseal Dislocations
Have Any Effect on Final Alignment and Hardware Failure?

Paul Tornetta 111, MD; Kyle Lybrand, MD"; John Kurylo, MD?;

Jordan Gross, BS"; David C. Templeman, MD?;

'Boston University Medical Center, Boston, Massachusetts, USA;

*Hennepin County Medical Center, Minneapolis, Minnesota, USA

See pages 99 - 147 for financial disclosure information.
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3:22 pm Biomechanical Analysis of Lumbopelvic Fixation Versus Posterior
(p. 283) Sacroiliac and Anterior Pubic Symphysis Fixation in an Unstable Vertical
PAPER #73 Sacral Fracture Cadaveric Model

Ehsan Jazini, MD?; Oliver O. Tannous, MD?; Eric Belin, MD*;

Christopher M. Hoshino, MD"; Robert V. O"Toole, MD'; Noelle Klocke, MS*

Mir Hussain, MS* Brandon Bucklen, PhD? Steven C. Ludwig, MD?;

University of Maryland Orthopaedics Associates/R Adams Cowley Shock Trauma,
Baltimore, Maryland, USA;

?Globus Medical, Audubon, Pennsylvania, USA

=
-
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3:28 pm Discussion

3:33 pm - 4:00 pm  Refreshment Break
Visit Scientific Posters & Technical Exhibits
(All in West Hall)

4:00 - 5:35 pm Concurrent Sessions
(Notes p. 285) (Mini Symposia and General Session run concurrently.)
Mini Symposia

Scientific Paper Sessions V and VI

4:00 —
5:35 pm MINI SYMPOSIA
From the Operating Room to the Boardroom - (Room 1-2)

Applying an MBA to Benefit Orthopaedic Traumatology

Moderator: Hassan R. Mir, MD, MBA

Faculty: Peter L. Althausen, MD, MBA; M. Bradford Henley, MD, MBA;
Douglas W. Lundy, MD, MBA; Craig S. Roberts, MD, MBA
and George V. Russell, MD, MBA

Biologic Solutions in the Management of Nonunions (Room 3-4)
and Patients at Risk for Delayed Healing
Moderator: Samir Mehta, MD
Faculty: Jaimo Ahn, MD, PhD; Robert P. Dunbar Jr, MD;
James C. Krieg, MD and Robert D. Zura, MD

History of Nailing (Room 5-6)
Moderator: Philip Procter, PhD
Faculty: Thomas A. (Toney) Russell, MD

¢ The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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(Ballroom B/C)

4:00 -
4:32 pm

4:00 pm
(p- 286)
PAPER #74

4:06 pm
(p- 288)
PAPER #75

4:12 pm
(p-290)
PAPER #76

4:18 pm
(p. 291)
PAPER #77

4:25 pm

SCIENTIFIC PAPER SESSION V
POLYTRAUMA

Moderators - Michael J. Gardner, MD & Robert P. Dunbar Jr, MD

Clinical Indications for CT Angiography in Lower Extremity Trauma
Joseph T. Patterson, MD"; Thomas Fishler, MD?* Daniel D. Bohl, MPH?;

Michael P. Leslie, DO

"University of California, San Francisco, Department of Orthopaedic Surgery,

San Francisco, California, USA;

?Harborview Medical Center, Seattle, Washington, USA;

*Yale University School of Medicine, Department of Orthopaedics and Rehabilitation,
New Haven, Connecticut, USA

Immediate Weight Bearing as Tolerated Has Improved Outcomes
Compared to Non-Weight Bearing After Surgical Stabilization of
Midshaft Clavicle Fractures in Polytrauma Patients

Brian P. Cunningham, MD" ; Gilbert R. Ortega, MD?; Anthony S. Rhorer, MDY;
Brian Miller, MD'; Hrayr Basmajian, MD’; Ryan McLemore, PhD';

Kelly A. Jackson, NP-C*

'Banner Good Samaritan, Phoenix, Arizona, USA;

?Sonoran Orthopedic Trauma Surgeons, Scottsdale, Arizona, USA;

3Loma Linda University Medical Center, Loma Linda, California, USA;
“Scottsdale Healthcare, Scottsdale, Arizona, USA

Management of Clavicle Fractures in Patients with Thoracic Trauma
Geoffrey S. Marecek, MD"; David P. Barei, MD?; Julie Agel, MA, ATC?;
Thomas K. Varghese, MD, MA, FACS?; Daphne M. Beingessner, MD?;
"University of Southern California, Los Angeles, California, USA;
?Harborview Medical Center, Seattle, Washington, USA

The Association of Ipsilateral Rib Fracture(s) with Displacement of
Midshaft Clavicle Fractures

Matthew Ellington, MD; Daniel Jupiter, PhD; Kindyle L. Brennan, PhD;
Michael L. Brennan, MD; Daniel L. Stahl, MD;

Scott and White Memorial Hospital, Temple, Texas, USA

Discussion

See pages 99 - 147 for financial disclosure information.
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(Ballroom B/C) SCIENTIFIC PAPER SESSION VI
PEDIATRICS/RECONSTRUCTION =
4:32 - )
5:35 pm Moderators - David J. Hak, MD & Cyril Mauffrey, FRCS (ORTHO), MD a
jasi
O
4:32 pm Is There a Higher Risk of Infection with Delayed Treatment of €
(p- 292) Pediatric Seymour Fractures?
PAPER #78 Bryan A. Reyes, MD; Christine A. Ho, MD;

Children’s Medical Center-Texas Scottish Rite Hospital for Children,
Dallas, Texas, USA

4:38 pm All Lateral Versus Medial and Lateral Flexible Intramedullary Nails
(p- 293) for the Treatment of Pediatric Femoral Shaft Fractures
PAPER #79 J. Matthew Cage, DO; Sheena R. Black, MD; Robert L. Wimberly, MD;

Jay B. Cook, MD; W. Taylor Gheen, BA; Anthony I. Riccio, MD;
Childrens Medical Center/Texas Scottish Rite Hospital for Children,
Dallas, Texas, USA

4:44 pm WITHDRAWN

PAPER #80

4:50 pm Discussion

4:55 pm Pediatric Pelvic Ring Injuries: How Benign Are They?
(p. 295) Christiane G. Kruppa, MD'?; Justin D. Khoriaty, BS’;
PAPER #81 Debra L. Sietsema, PhD**; Marcel Dudda, MD";

Clifford B. Jones, MD, FACS**;

"Department of Surgery, BG-University Hospital Bergmannsheil,

Bochum, Germany;

*Grand Rapids Medical Education Partners, Grand Rapids, Michigan, USA;
SMichigan State University, Grand Rapids, Michigan, USA;

*Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA

5:01 pm Iliosacral Screw Pathways in the Pediatric Population:
(p-297) Are There Safe Bony Corridors?
PAPER #82 Joshua L. Gary, MD'; Matthew B. Burn, MD?* Michael Holzman, MD?;

John W. Munz, MDY, John Heydemann, MD'; Matthew Galpin, RCY;
Timothy S. Achor, MDY; Manickam Kumaravel, MD, FRCS?;

"University of Texas Health Science Center—Houston,

Department of Orthopaedic Surgery, Houston, Texas, USA;

*Houston Methodist Hospital-Texas Medical Center, Houston, Texas, USA;
SUniversity of Texas Health Science Center—Houston,

Department of Radiology, Houston, Texas, USA

5:07 pm Discussion

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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5:12 pm Risk of Hip Arthroplasty After Open Reduction Internal Fixation of
(p- 299) a Fracture of the Acetabulum: A Matched Cohort Study
= PAPER #83 Sam Si-Hyeong Park, MD; Patrick Henry, MD; David Wasserstein, MD;
5 Michael Paterson, MSc; Hans ]. Kreder, MD; Richard |. Jenkinson, MD;
= Sunnybrook Health Sciences Center, University of Toronto,
5 Toronto, Ontario, Canada
5]
5:18 pm Clinical Outcome and Survival of Total Hip Arthroplasty After
(p. 301) Acetabular Fracture: A Case-Control Study
PAPER #84 Zachary Morison, MSc; Dirk Jan Moojen, MD; Aaron Nauth, MD;

Jeremy Hall, MD; Michael D. McKee, MD; James P. Waddell, MD;
Emil H. Schemitsch, MD;
St. Michael’s Hospital, University of Toronto, Toronto, Ontario, Canada

5:24 pm A Predictive Model for Complications After Flap Coverage of
(p. 303) Open Tibia Fractures
PAPER #85 Brian M. Weatherford, MD'; Andrew G. Dubina, BS";

Renan C. Castillo, PhD? Jean-Claude D’ Alleyrand, MD'?;

Raymond Pensy, MDY; W. Andrew Eglseder, MD'; Robert V. O"Toole, MD';
'R Adams Cowley Shock Trauma Center, Department of Orthopaedics,
University of Maryland School of Medicine, Baltimore, Maryland, USA;
“Center for Injury Research & Policy, Johns Hopkins Bloomberg School of
Public Health, Baltimore, Maryland, USA;

*Walter Reed National Military Medical Center, Bethesda, Maryland, USA

5:30 pm Discussion

5:35 pm Adjourn to Poster Tours
5:35 - OTA Military Reception
6:30 pm (Landing)

Hosted by the OTA Board of Directors

and the OTA Military Committee

(All Active Duty Military, Retired Military

and all Landstuhl Distinguished Visiting Scholar
participants invited.)

'SUDS AND SCIENCE’

GUIDED POSTER TOURS Tickets Required

(PT3) Foot and Ankle (West Hall)
Guide:  Paul Tornetta II1I, MD

(PT4) Upper Extremity (West Hall)
Guide:  Michael D. McKee, MD

See pages 99 - 147 for financial disclosure information.
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—TRAUMA —
ASSOCIATION

2014 Annual Meeting

Saturday, October 18, 2014

6:00 am Speaker Ready Room
(2nd Floor)

6:15 am Registration
(2nd Floor)

6:30 am Scientific Posters (Technical Exhibits Open at 9:00 am)
(West Hall)

Continental Breakfast
(Outside Breakout Session Rooms)

6:30 am - 7:45 am  Concurrent Breakout Sessions

(Notes p. 305) (Case Presentations and Skills Labs run concurrently.)
Case Presentations
Skills Labs

CASE PRESENTATIONS No Tickets Required

Humeral Shaft Fractures: When and How to Fix Surgically (Room 1-2)
(Was Sarmiento Wrong?)

Moderator: Lisa K. Cannada, MD

Faculty: Clifford B. Jones, MD and William T. Obremskey, MD

Periprosthetic Fractures (Ballroom B-C)
Moderator: Erik Kubiak, MD
Faculty: George |. Haidukewych, MD; Mark C. Reilly, MD

and Mark S. Vrahas, MD

Distal Femur Cases (Room 3-4)
Moderator: Jason W. Nascone, MD
Faculty: Christopher Doro, MD; Michael ]. Gardner, MD;

Conor P. Kleweno, MD and Hobie Summers, MD

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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SKILLS LABS Tickets Required

(SL5) Knee or Ankle Spanning Ex-Fix (Room 13)
Leader: Edward A. Perez, MD
Faculty: Hassan R. Mir, MD; Amer |. Mirza, MD; Matthew I Rudloff, MD;

John C. Weinlein, MD and William Wood Cross, MD

=]
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(SL6) ORIF of Anterior Acetabular Fractures (Room 14)
Leader: Michael T. Archdeacon, MD
Faculty: Cory A. Collinge, MD; Hassan Riaz Mir, MD; Milton L. “Chip” Routt, MD;

Nirmal C. Tejwani, MD and Rahul Vaidya, MD

SYMPOSIUM III:

TIBIAL PLATEAU FRACTURES: OPTIMIZING
SURGICAL MANAGEMENT AND TECHNIQUE IN 2014

(Notes p. 307) Moderator: Michael D. McKee, MD (Ballroom B/C)
Faculty: Ross K. Leighton, MD Paul Tornetta 111, MD
Aaron Nauth, MD Mark S. Vrahas, MD

Emil H. Schemitsch, MD

8:00 am  Lateral Plateau Fractures: Evidence Based Management
Ross K. Leighton, MD

8:10am  Bicondylar Plateau Fractures: Single Plate Versus Dual Plate Fixation
Paul Tornetta, 111, MD

8:20am  Complex Fractures of the Plateau: When to Use a Posterior Approach
Mark S. Vrahas, MD

8:30am  Combined Fracture and Ligamentous Injuries: When to Fix Both
Aaron Nauth, MD

8:40 am  Managing Complications in Tibial Plateau Surgery
Emil H. Schemitsch, MD

8:50 am  Cases and Discussion
All Faculty

9:30 am - 10:00 am Refreshment Break
Visit Scientific Posters & Technical Exhibits
(All in West Hall)

10:00 am - 11:30 am Concurrent Breakout Sessions

(Notes p. 308) (Mini Symposia and General Session run concurrently.)
Mini Symposia
Scientific Paper Session VII: Upper Extremity

See pages 99 - 147 for financial disclosure information.
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10:00 —
11:30 am MINI SYMPOSIA
From Good to Great: Improving your Treatment (Room 1-2)

of Acetabular Fractures

Moderators: Jaimo Ahn, MDD, PhD and Samir Mehta, MD

Faculty: David L. Helfet, MD; Steven A. Olson, MD; Mark C. Reilly, MD;
Milton L. “Chip” Routt, MD and Mark S. Vrahas, MD

Managing Nonunion: Theory and Practice (Room 3-4)
Moderator: Christopher G. Moran, FRCS
Faculty: Pierre Guy, MD; R. Malcolm Smith, MD and John ]. Wixted, MD

How to Establish and Run a Fragility Fracture Program (Room 5-6)
Moderator: James A. Goulet, MD
Faculty: Peter Althausen, MD; Joseph M. Lane, MD;

Debra Sietsema, PhD, RN and Marc F. Swiontkowski, MD

(Ballroom B/C) SCIENTIFIC PAPER SESSION VII
UPPER EXTREMITY
10:00 am —
12:24 pm Moderators - Robert V. O’Toole, MD & Stephen M. Quinnan, MD
10:00 am Operative Treatment of Dislocated Midshaft Clavicle Fractures:
(p- 309) Plate or Intramedullary Pin Fixation? A Randomized Controlled Trial
PAPER #86 Olivier A. van der Meijden, MD"; R. Marijn Houwert, MD, PhD";

Martijn Hulsmans'; Frans-Jasper G. Wijdicks, PhD";

Marcel G.W. Dijkgraaf, PhD? Sven A.G. Meylaerts, MD, PhD?

Eric R. Hammacher, MD, PhD*; Michiel H.]. Verhofstad, MD, PhD>*;

Egbert ]. M.M. Verleisdonk, MD, PhD";

Department of Surgery, Diakonessenhuis, Utrecht, The Netherlands;

2Clinical Research Unit, Academic Medical Center, Amsterdam, The Netherlands;
*Department of Surgery, Medical Center Haaglanden, The Hague, The Netherlands;
*Department of Surgery, St. Antonius Hospital, Nieuwegein, The Netherlands;
*Department of Surgery, St. Elisabeth Hospital, Tilburg, The Netherlands;
*Department of Surgery, Erasmus Medical Center, Rotterdam, The Netherlands

10:06 am Reconstruction Plate Compared with Flexible Intramedullary Nailing for
(p. 310) Midshaft Clavicular Fractures: A Prospective, Randomized Clinical Trial
PAPER #87 Fernando Brandao, MD; Kodi E. Kojima, MD; Jorge dos Santos Silva, MD;

Rames Mattar Jr, MD;
Department of Orthopedics and Traumatology, University of Sao Paulo,
Sao Paulo, Brazil

* The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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10:12 am
(p. 311)
PAPER #88

10:18 am

10:23 am
(p. 312)
PAPER #89

10:29 am
(p. 313)
PAPER #90

10:35 am

10:40 am
(p. 314)
PAPER #91

10:46 am
(p. 315)
PAPER #92

10:52 am
(p. 316)
PAPER #93

Does Insurance Status Affect the Management of Acute Clavicle Fractures?
Ryan Bliss, MD; Arthur M. Mora, MHA; Peter C. Krause, MD;
Louisiana State University Health Science Center, New Orleans, Louisiana, USA

Discussion

Long-Term Outcome of Isolated Stable Radial Head Fractures
Andrew D. Duckworth; Neil R. Wickramasinghe, MBBS;

Nicholas D. Clement, MRCS Ed; Charles M. Court-Brown, MD;
Margaret M. McQueen, MD;

Edinburgh Orthopaedic Trauma Unit, Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom

Radial Head Replacement for Complex Unstable Fractures of the
Radial Head

Andrew D. Duckworth; Neil R. Wickramasinghe, MBBS;

Nicholas D. Clement, MRCS Ed; Charles M. Court-Brown, MD;
Margaret M. McQueen, MD;

Edinburgh Orthopaedic Trauma Unit, Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom

Discussion

Early Mobilization Versus Plaster Immobilization of Simple Elbow
Dislocations: Results of the FuncSiE Multicenter Randomized Clinical Trial
Gijs L.T. Iordens, MD'; Esther M.M. Van Lieshout, PhD"; Niels W.L. Schep?;

Jeroen De Haan’; Wim E. Tuinebreijer, MD, PhD, MSc, MAY; Ed F. Van Beeck*;
Peter Patka, MD, Dmed, PhD?; Michael H.]. Verhofstad’;

Dennis Den Hartog, PhD"; (on behalf of FuncSiE trial investigators)

"Trauma Research Unit, Department of Surgery, Erasmus MC,

University Medical Center Rotterdam, Rotterdam, The Netherlands;

*Trauma Unit, Department of Surgery, Academic Medical Center,

Amsterdam, The Netherlands;

SDepartment of Surgery, Westfriesgasthuis, Hoorn, The Netherlands;

*Department of Public Health, Erasmus MC, University Medical Center Rotterdam,
Rotterdam, The Netherlands;

*Department of Emergency Medicine, Erasmus MC, University Medical Center
Rotterdam, Rotterdam, The Netherlands

Manipulation Under Anesthesia as a Treatment of Posttraumatic
Elbow Stiffness

Daniel H. Doty, MD; Clay A. Spitler, MID; Peter ]. Nowotarski, MD;
D. Marshall Jemison, M D,

University of Tennessee College of Medicine Chattanooga,

Chattanooga, Tennessee, USA

Galeazzi Fractures: Are Distal Radioulnar Joint (DRUJ) Injuries
Predicted by Current Guidelines?

Paul Tornetta, I1I, MD; Tony Tsismenakis, MD;

Boston University Medical Center, Boston, Massachusetts, USA

See pages 99 - 147 for financial disclosure information.
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10:58 am

11:03 am

(p. 318)
PAPER #94

11:09 am

(p. 319)
PAPER #95

11:15 am

11:21 am
(p- 320)
PAPER #96

11:27 am
(p.321)
PAPER #97

11:33 am
(p. 323)
PAPER #98

11:39 am

11:44 am
(p-324)
PAPER #99

SATURDAY, OCTOBER 18, 2014

Discussion

Modern Treatment of 3 and 4-Part Proximal Humerus Fractures
ORIF Demonstrates Better Range of Shoulder Motion Than
Reverse Total Shoulder Arthroplasty

Kenneth A. Egol, MD; Christina Capriccioso, BSE; Thomas Wright, MD;
Pierre Henri Flurin, MD; Joseph D. Zuckerman, MD;

NYU Hospital for Joint Diseases, New York, New York, USA

=
=
2
a
=
asi
9]
)

Operative Versus Nonoperative Management of Humerus Fractures

Reza Firoozabadi, MD, MA'; Edward Westrick, MD?; Benjamin Hamilton, MS*;
Bradford Henley, MD, MBAY;

'Harborview Medical Center/University of Washington, Seattle, Washington, USA;
2Allegheny General Hospital, Pittsburgh, Pennsylvania, USA;

3Case Western Reserve University, Cleveland, Ohio, USA

Discussion

A Randomized Controlled Trial of Percutaneous Fixation with Kirschner
Wires Versus Volar Locking-Plate Fixation in the Treatment of Adult
Patients with a Dorsally Displaced Fracture of the Distal Radius
Matthew L. Costa, MD, FRCS; Amar Rangan, MD, FRCS;

Andrew C. Gray, MD, FRCS;

Warwick Clinical Trials Unit, University of Warwick, Coventry, United Kingdom

Clinical Trial in the Treatment of A2-OTA Type Fractures of the Distal
Radius by Casting

Amir R. Kachooei, MD; Ali Moradi, MD; Taghi Peivandi, MD;

Mohammad H. Ebrahimzadeh, MD;

Orthopedic Research Center, Mashhad University of Medical Sciences, Mashhad, Iran

Volar Locking Plate Versus External Fixator/Cast Fixation for the Treatment
of Distal Radius Fractures: A Randomized, Controlled Prospective Trial
Lidia Koval, MBBS"; Herwig Drobetz, MD*

'The Prince Charles Hospital, Brisbane, Queensland, Australia;

“Mackay Base Hospital, Mackay, Queensland, Australia

Discussion

Open Reduction and Internal Fixation of the Distal Radius:
Catastrophic Thinking Leads to Stiff Fingers

Teun Teunis, MD; Arjan G. Bot, MD; Emily R. Thornton, BSc;
David Ring, MD, PhD;

Massachusetts General Hospital - Harvard Medical School,
Boston, Massachusetts, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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11:50 am
(p. 325)
PAPER #100

11:56 am

12:01 pm
(p. 327)
PAPER #101

12:07 pm
(p- 329)
PAPER #102

12:13 pm
(p. 330)
PAPER #103

12:19 pm

12:24 pm -
1:24 pm

(PT5) Knee/Tibia
J. Tracy Watson, MD

Guide:

(PT6) Reconstruction/General Interest
Michael ]. Gardner, MD

Guide:

The Role of Depression in Outcomes of Low-Energy Distal Radius
Fractures in Patients Over 55 Years Old

Jane Yeoh, BSc, MD; Jeffrey Pike, MD, MPH, FRCSC;

Henry Broekhuyse, MD, FRCSC; Peter O’Brien, MD, FRCSC;

Kelly A Lefaivre, BScH, MD, MSc, FRCSC;

Division of Orthopaedic Trauma, Department of Orthopaedic Surgery,
University of British Columbia, Vancouver, British Columbia, Canada

Discussion

Efficacy of Postoperative Pain Control After Distal Radius Fracture Fixation:

A Prospective Randomized Study

David Galos, MD; David P. Taormina, MS; Alexander Crespo, BS; David Ding, MD;

Anthony Sapienza, MD; Sudheer Jain, MD; Nirmal C. Tejwani, MD, FRCS;

NYU Langone Medical Center Hospital for Joint Diseases, New York, New York, USA

Radiation Exposure to the Surgeon’s Hands: A Practical Comparison of
Large and Mini C-Arm Fluoroscopy

Michael M. Vosbikian, MD"; Charles F. Leinberry, MD? Derek Watson, RT?;
Asif M. Ilyas, MD?;

"Thomas Jefferson University Hospital — Department of Orthopaedic Surgery,
Philadelphia, Pennsylvania, USA;

“The Rothman Institute at Thomas Jefferson University Hospital,

Philadelphia, Pennsylvania, USA;

*Nazareth Hospital — Department of Radiology, Philadelphia, Pennsylvania, USA

Dorsal Screw Penetration With the Use of Volar Plating of Distal Radius
Fractures: How Can You Best Detect?

Brian W. Hill, MD; Irshad A. Shakir, MD; Lisa K. Cannada, MD;

Saint Louis University, St. Louis, Missouri, USA

Discussion
Lunch

Visit Scientific Posters & LAST OPPORTUNITY TO VISIT Technical Exhibits
(All in West Hall)

GUIDED POSTER TOURS

Tickets Required

(West Hall)

(West Hall)

See pages 99 - 147 for financial disclosure information.
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1:24 pm - 2:54 pm  Concurrent Breakout Sessions

(Notes p. 332) (Mini Symposia and General Session run concurrently.)
Mini Symposia
Scientific Paper Session VIII: Knee/Tibial Plateau
1:24 —
2:54 pm MINI SYMPOSIA
Coding Update and Challenging Case Review (Room 1-2)

Moderator: ]. Scott Broderick, MD
Faculty: William R. Creevy, MD and Austin Hill, MD

Management Strategies for Physeal Fractures Around the Knee (Room 3-4)
and Ankle (Co-branded by the Pediatric Orthopaedic Society of North America)
Moderator: David A. Podeszwa, MD
Faculty: Christine A. Ho, MD; Anthony I. Riccio, MD and Robert L. Wimberly, MD

How Do You Decide Who Should be a “Co-Author”? (Room 5-6)
The Expert Panel Perspective (Sponsored by the Journal of Orthopaedic Trauma)
Moderator: Craig S. Roberts, MD
Faculty: Thomas A. DeCoster, MD; Ellen . Mackenzie, PhD and Marc F. Swiontkowski, MD

Developing a Successful Clinical Research Program (Room 12)
Moderator: Heather A. Vallier, MD
Faculty: Mary A. Breslin, BA and William T. Obremskey, MD, MPH

(Ballroom B/C) SCIENTIFIC PAPER SESSION VIII
KNEE/TIBIAL PLATEAU
1:24 -
2:44 pm Moderators - Thomas F. Higgins, MD & James P. Stannard, MD
1:24 pm Removal of Implants After Open Reduction and Internal Fixation of Tibial
(p. 333) Plateau Fractures Improves Clinical Outcomes
PAPER #104 Matthew R. Garner, MD; Marschall B. Berkes, MD; Amelia Ni, BA;

Jackie Birnbaum, BA; Dean G. Lorich, MDD,
Hospital for Special Surgery, New York, New York, USA

1:30 pm Comparing Outcomes Between Hinged Knee Bracing and No Bracing After
(p. 334) Open Reduction and Internal Fixation of Tibial Plateau Fractures
PAPER #105 Aakash Chauhan, MD, MBA; Alan Slipak, BS; Kathryn Peticca, BS;

Gregory T. Altman, MD; Daniel T. Altman, MD;
Allegheny General Hospital, Pittsburgh, Pennsylvania, USA

* The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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1:36 pm
(p. 336)
PAPER #106

1:42 pm

1:47 pm
(p. 338)
PAPER #107

1:53 pm
(p- 339)
PAPER #108

1:59 pm
(p. 340)
PAPER #109

2:05 pm
2:10 pm

(p. 342)
PAPER #110

A OTA Grant

ARandomized Clinical Trial of Supra- Versus Infrapatellar Tibial Nailing:
A Pilot Study

Daniel S. Chan, MD; Barbara Steverson, RN; Rafael Serrano-Riera, MD;
Anthony F. Infante, DO; David T. Watson, MD; H. Claude Sagi, MD;

Roy Sanders, MD;

Orthopaedic Trauma Service, Tampa General Hospital, Tampa, Florida, USA;
Florida Orthopaedic Institute, Tampa, Florida, USA

Discussion

Type III Open Tibia Fractures: Immediate Antibiotics and Earliest Possible
Wound Coverage Minimize Infections

William D. Lack, MD'; Madhav A. Karunakar, MD? Marc Angerame, MD*
Rachel Seymour, PhD? Stephen H. Sims, MD? James F. Kellam, MD?

Michael J. Bosse, MD?*

"Loyola University Medical Center, Maywood, Illinois, USA;

2Carolinas Medical Center, Charlotte, North Carolina, USA

Damage Control Plating in Open Tibial Shaft Fractures:

A Cheaper and Equally Effective Alternative to Spanning External Fixation
Aaron M. Perdue, MID; Arnold ]. Silverberg, BS; Rachel V. Thakore, BS;

Vasanth Sathiyakumar, BA; Daniel ]. Stinner, MD; Hassan R. Mir, MD;

David ]. Polga, MD; William T. Obremskey, MD, MPH, MMHC;

Manish K. Sethi, MDD,

Vanderbilt University, Nashville, Tennessee, USA

The Gustilo-Anderson Classification System as Predictor of Nonunion
and Infection in Open Tibia Fractures

Rachel V. Thakore, BS; Elvis L. Francois, BA; Michael A. Siuta, PhD;

Michael A. Benvenuti, BS; Anne K. Smith, BS; Samuel K. Nwosu, MS;

Kristin Archer, PhD, DPT; Jesse M. Ehrenfeld, MD, MPH;

William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;
Vanderbilt University, Nashville, Tennessee, USA

Discussion

Prediction of Tibial Nonunions at 3 Months After Intramedullary Nailing
Justin Fowler, MD'; Andrew G. Dubina, BS'; Renan C. Castillo, PhD?

Christina L. Boulton, MD?; Jason W. Nascone, MD'; Marcus F. Sciadini, MD?;
Christopher T. LeBrun, MD; Robert V. O"Toole, MD;

'R Adams Cowley Shock Trauma Center, Department of Orthopaedics,

University of Maryland School of Medicine, Baltimore, Maryland, USA;

*Center for Injury Research & Policy, Johns Hopkins Bloomberg School of

Public Health, Baltimore, Maryland, USA

See pages 99 - 147 for financial disclosure information.
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2:16 pm
(p. 344)
PAPER #111

2:22 pm
2:27 pm

(p. 346)
PAPER #112

2:33 pm
(p. 348)
PAPER #113

2:39 pm

2:44 pm - 3:14 pm

(Ballroom B/C)

3:14 -
5:05 pm

3:14 pm
(p. 349)
PAPER #114

SATURDAY, OCTOBER 18, 2014

Does Progressive Radiographic Healing Result in Better Function?
A Prospective Evaluation of PCS and RUST Scoring in Tibial Shaft
Fractures Treated with IM Nailing

Paul Tornetta, III, MD"; David Sanders, MD?; Emil Schemitsch, MD?
Yves LaFlamme, MD* Diane Heels-Ansdell, MSc®; Jason Busse, PhD>;
Mohit Bhandari, MD, MSc, PhD?;

'Boston University Medical Center, Boston, Massachusetts, USA;
*Victoria Hospital, London, Ontario, Canada;

3St. Michael’s Hospital, Toronto, Ontario, Canada;

*University of Montreal, Montreal, Quebec, Canada;

*McMaster University, Hamilton, Ontario, Canada
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Discussion

The Incidence of Deep Vein Thrombosis and Pulmonary Embolism in
Fractures of the Tibia: An Analysis of the National Trauma Data Bank
Ronald T. Auer, MD; John T. Riehl, MD;

University of Louisville, Louisville, Kentucky, USA

Ankle Injuries in Spiral Distal Tibial Shaft Fractures: Results From an
Institutional Change in Imaging Protocol

Stephen Warner, MD, PhD; Patrick C. Schottel, MD; Matthew R. Garner, MD;
David L. Helfet, MD; Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

Discussion

Refreshment Break (Foyer Ballroom B/C)

SCIENTIFIC PAPER SESSION IX
TOPICS OF GENERAL INTEREST

Moderators - Michael D. McKee, MD & Kyle J. Jeray, MD

ADo Postoperative Prophylactic Antibiotics Decrease the Risk of
Postoperative Infection After ORIF?--A Prospective Double-Blinded
Randomized Placebo-Controlled Trial

Brett D. Crist, MD; David D. Greenberg, MD; Gregory |. Della Rocca, MD, PhD;
Yvonne M. Murtha, MD; David A. Volgas, MD; James P. Stannard, MD;
University of Missouri, Columbia, Missouri, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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3:20 pm
(p. 350)
PAPER #115

3:26 pm
(p- 352)
PAPER #116

3:32 pm

3:37 pm
(p. 354)
PAPER #117

3:43 pm
(p- 356)
PAPER #118

3:49 pm
(p. 358)
PAPER #119

3:55 pm

4:00 pm
(p- 360)
PAPER #120

Regional and Seasonal Variations in Posttraumatic Infections After

Open Fracture

H. Claude Sagi, MD?"; Seth Cooper, MD'; David Donohue, MDY;

David P. Barei, MD, FRCS(C)?; Justin C. Siebler, MD3; Michael T. Archdeacon, MD%
Marcus F. Sciadini, MD?; Michelle Romeo, MD*; Patrick F. Bergin, MD*;

Thomas F. Higgins, MD’;

!Orthopaedic Trauma Service, Florida Orthopaedic Institute, Tampa, Florida, USA;
?Harborview Medical Center, University of Washington, Seattle, Washington, USA;
3Creighton University, Omaha, Nebraska, USA;

*University of Cincinnati, Cincinnati, Ohio, USA;

°R Adams Cowley Shock Trauma Center, Department of Orthopaedics,

University of Maryland School of Medicine, Baltimore, Maryland, USA;
SUniversity of Mississippi, Jackson, Mississippi, USA;

"University of Utah, Salt Lake City, Utah, USA

The Effect of Acute High-Dose Vitamin D Supplementation on Fracture
Union in Patients With Hypovitaminosis D: A Pilot Study

Nikkole Marie Haines, MD; Laurence Kempton, MD; Rachel Seymour, PhD;
Madhav A. Karunakar, MD; TRACC (Trauma Research Collaborative of the
Carolinas: Michael |. Bosse, MD; Joseph R. Hsu, MD; Stephen H. Sims, MD;
James F. Kellam, MD) Carolinas Medical Center, Charlotte, North Carolina, USA

Discussion

Statistical Significance in Trauma Research: Too Unstable to Trust?
Paul Tornetta 111, MD'; Mohit Bhandari, MD, MSc, PhD?;

Robert L. Parisien, MD'; Jesse Dashe, MDY; Patrick Cronin’;

'Boston University Medical Center, Boston, Massachusetts, USA;
“McMaster University, Hamilton, Ontario, Canada

Are We Evidence-Based? The Effect of Level I Evidence on Surgical
Decision-Making

Paul Tornetta 111, MDY, Andrew Jawa, MD?; Mohit Bhandari, MD, MSc, PhD?
Jason L. Pittman, MD, PhD?"; Scott Koenig, MD";

'Boston University Medical Center, Boston, Massachusetts, USA;

“McMaster University, Hamilton, Ontario, Canada

Determining Preinjury Physical Function Scores in Orthopaedic

Trauma Patients

Ami R. Stuart, PhD; Erik Kubiak, MD; Man Hung, PhD; David Rothberg, MD;
Thomas F. Higgins, MID; Charles L. Saltzman, MD;

University of Utah, Salt Lake City, Utah, USA

Discussion

Reduction of Radiation Exposure From C-Arm Fluoroscopy During
Orthopaedic Trauma Operations With Introduction of Real-Time Dosimetry
Rita Baumgartner, MD"; Kiley Libuit, BS*; Dennis Ren, BA%, Omar Bakr, BS?;
Nathan Singh, MD? Utku Kandemir, MD? Meir Tibi Marmor, MD?;

Saam Morshed, MD PhD?

'Duke University, Durham, North Carolina, USA;

*University of California, San Francisco, San Francisco, California, USA

See pages 99 - 147 for financial disclosure information.
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4:06 pm
(p. 362)
PAPER #121

4:12 pm

4:17 pm
(p. 364)
PAPER #122

4:23 pm
(p. 366)
PAPER #123

4:29 pm
(p. 368)
PAPER #124

4:35 pm
4:40 pm

(p. 370)
PAPER #125

4:46 pm
(p. 372)
PAPER #126

4:52 pm
(p. 374)
PAPER #127
4:58 pm

5:03 pm

SATURDAY, OCTOBER 18, 2014

AAssessing the Oncogenic Risk to Patients From Fluoroscopy During
Trauma Surgery

Michael |J. Beebe, MD; Peter A. Jenkins, PhD, CHP; Erik N. Kubiak, MD;
David L. Rothberg MD, Thomas F. Higgins, MD;

University of Utah Department of Orthopaedics, Salt Lake City, Utah, USA

=
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)

Discussion

Adverse Events in Orthopaedic Surgery: Is Trauma More Risky?
An Analysis of the NSQIP Data

Cesar S. Molina, MD; Rachel V. Thakore, BS; Eduardo ]. Burgos, MD;
William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;
Vanderbilt University, Nashville, Tennessee, USA

Diagnosis of Fracture Is Associated with Lower Satisfaction with Physician
Performance Among Orthopaedic Surgery Patients

John S. Vorhies, MD; Julius A. Bishop, MD;

Stanford Hospital and Clinics Department of Orthopaedic Surgery,

Redwood City, California, USA

Does Physician Reimbursement Correlate to Risk in Orthopaedic Trauma?
Rachel V. Thakore, BS; Cesar S. Molina, MD;

William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD

Vanderbilt University, Nashville, Tennessee, USA

Discussion

Cerebral Fat Emboli and Cognitive Impairment Following Reamed
Intramedullary Nailing

Kristin R. Archer, PhD; Christine M. Abraham, MA; Justin E. Richards, MD;
John A. Barwise, MB, ChB; William T. Obremskey, MD, MPH;

Vanderbilt University Medical Center, Nashville, Tennessee, USA

Sexual Function Is Impaired Following Common Orthopaedic Trauma
Brandon S. Shulman, BA'; David P. Taormina, MS'; Bianka Patsalos-Fox’;
Roy I. Davidovitch, MD"; Kenneth A. Egol, MD'*;

INYU Hospital for Joint Diseases, New York, New York, USA;

2Jamaica Medical Center, Jamaica, New York, USA

Familiar Faces: The Prevalence of Recidivism in Trauma Patients
Juliann C. Koleszar, BS; Heather A. Vallier, MD;

MetroHealth Medical Center, Cleveland, Ohio, USA

Discussion

Closing Remarks and ADJOURN

See you next year in San Diego, California, October 7 - 10, 2015

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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2014 Annual Meeting
Scientific Posters

West Hall will be open:
Thursday 2:30 pm through

Saturday

ORTHOPAEDIC
—TRAUMA —
ASSOCIATION

1:30 pm

Key: A = presentation was funded by an OTA administered grant
Names in bold = Presenter

FOOT and ANKLE
Poster #1 Risk Factors for Thromboembolic Events After Ankle Fracture
(p- 375) Bryce A. Basques, BS; Christopher P. Miller, MD; Nicholas S. Golinvaux, BA;
Daniel D. Bohl, MPH; Jonathan N. Grauer, MD;
Yale School of Medicine, New Haven, Connecticut, USA
Poster #2 Comparison of Syndesmotic Malreduction Assessment Methods in a
(p. 376) Supination-External Rotation IV Ankle Fracture Cohort
Richard M. Hinds, MD; Matthew R. Garner, MD; Patrick C. Schottel, MD;
David L. Helfet, MD; Dean G. Lorich, MD;
Hospital for Special Surgery; New York, New York, USA
Poster #3 A Comparison of Anatomic Plating Versus Tubular Plating in the
(p-377) Treatment of Fibula Fractures
Justin Kane, MD"; Andrew Kay, BA'; Joseph Daniel, DO? David Pedowitz, MD?;
Steven Raikin, MD?; James Krieg, MD?
"Thomas Jefferson University Hospital, Philadelphia, Pennsylvania, USA;
?Rothman Institute, Philadelphia, Pennsylvania, USA
Poster #4 Open Ankle Fractures and Early Fixation: Are They Safe to Fix?
(p- 378) A 10-Year Review of Isolated Open Ankle Injuries

David Joyce, MD; Rachel V. Thakore, BS; Vasanth Sathiyakumar, BA;
William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;
Vanderbilt University, Nashville, Tennessee, USA

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Poster #5
(p- 380)

Poster #6
(p. 381)

Poster #7
(p. 382)

Poster #8
(p. 384)

Poster #9
(p. 385)

Poster #10
(p. 387)

Poster #11
(p. 388)

The Impact of Diabetes on Hospital Length of Stay, Cost, and Inpatient
Mortality Following Open Reduction and Internal Fixation of Ankle
Fractures: An Argument for Increased Hospital Reimbursement

Deirdre Regan, BA'; Arthur Manoli, BS'; Sanjit Konda, MD';

Kenneth A. Egol, MD"?

INYU Hospital for Joint Diseases, New York, New York, USA;

’Jamaica Medical Center, Jamaica, New York, USA

Comparison of Closed AO/OTA Type 43-C Distal Tibial Pilon Fractures
Treated with Open Reduction and Internal Fixation Versus Ilizarov
External Fixation

Prism S. Schneider, MD, PhD, FRCSC"; Krishna C. Vemulapalli’;

Stephen Davis, MD"; Milan Sen, MDY; Timothy S. Achor, MD'; Mark Brinker, MD*
"University of Texas Health Science Center, Houston, Texas, USA;

*Texas Orthopaedic Hospital, Houston, Texas, USA

Ankle Fracture Complexity Does Not Predict Functional Outcome:
A New Validated Scoring System Contradicts Established Belief
Michael Maceroli, MD; Michael Stanton, MD; Russell LaFrance, MD;
John Gorczyca, MD; Adolph Flemister, MD;

University of Rochester, Rochester, New York, USA

Syndesmotic Overcompression After Fixation of Acute Syndesmotic Injuries
Steven M. Cherney, MD; Jacob A. Haynes, MD; Amanda Spraggs-Hughes, MA;
Christopher M. McAndrew, MD; William M. Ricci, MD; Michael ]. Gardner, MD;
Washington University School of Medicine, St. Louis, Missouri, USA

Initial Management of Unstable Complex Ankle Injuries: The Use of
Emergency Department Versus Operating Room External Fixation
Philip K. McClure, MD; Stephen Klinge, MD; Dale Cassidy, MD;

Roman Hayda, MD; Christopher T. Born, MD;

Rhode Island Hospital Department of Orthopedics, Brown University,
Providence, Rhode Island, UISA

A New Technique for Identification and Stabilization of Dislocating
Peroneal Tendons Following Open Treatment of Intra-Articular
Calcaneus Fractures

Michael A. Maceroli, MD"; Edward Shields, MD'; Roy W. Sanders, MD?;
John Ketz, MDY;

"University of Rochester Medical Center, Rochester, New York, USA;
?Florida Orthopaedic Institute, Tampa, Florida, USA

Reliability and Sensitivity of Fluoroscopic and Radiographic Assessment
of Articular Congruency in Operatively Treated Ankle Fractures Is Poor
Matthew R. Garner, MD; Peter D. Fabricant, MD, MPH; Patrick C. Schottel, MD;
Marschall B. Berkes, MD; Andre D. Shaffer, MD; Amelia Ni, BA;

Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

See pages 99 - 147 for financial disclosure information.

76



Poster #12
(p- 389)

Poster #13
(p- 391)

Poster #14
(p- 393)

TIBIA

Poster #15
(p- 394)

Poster #16
(p. 395)

Poster #17
(p- 397)

2014 ANNUAL MEETING SCIENTIFIC POSTERS

Analysis of PITFL Injuries in Unstable Ankle Fractures

Stephen J. Warner, MD, PhD; Matthew R. Garner, MD; Patrick C. Schottel, MD;
Richard M. Hinds, MD; Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

Measurement of 91 Normal Distal Tibiofibular Syndesmoses by
Computed Tomography

Samuel L. Rosenbaum, MD; John |. Lee, MD; Mark Hake, MD;

Sven A. Holcombe, MS; Stewart C. Wang, MD, PhD; James A. Goulet, MD;
Department of Orthopaedic Surgery, University of Michigan,

Ann Arbor, Michigan, USA

75]
&
=
=
»n
@]
&

Nonunions of Fifth Metatarsal Fractures: Our Institutional Experience
Michalis Panteli, MD; Ippokrates Pountos, MD; Peter Giannoudis, MD, FRCS;
Academic Unit of Trauma and Orthopaedics, University of Leeds,

Leeds, United Kingdom

The Efficacy of a Single-Incision Versus Two-Incision Four-Compartment
Fasciotomy of the Leg: A Cadaveric Model

Meredith Neal, LCDR MC USN; Andrew Henebry, LT MC USN;

Christiaan N. Mamczak, LCDR MC USN; Robert Ruland, CAPT MC USN;
Department of Orthopaedic Surgery, Naval Medical Center,

Portsmouth, Virginia, USA

Determination of Radiographic Healing: An Assessment of Consistency
Using RUST and Modified RUST in Metadiaphyseal Fractures

Jody Litrenta, MD'; Paul Tornetta III, MD'; Mohit Bhandari, MD, MSc, PhD?
Clifford B. Jones, MD?; Samir Mehta, MD* Robert O Toole, MD?;

Robert Ostrum, MD?®; Stephen Kottmeier, MD’; Kenneth Egol, MD?;

William Ricci, MD?; Emil Schemitsch, MD'; Daniel Horwitz, MD";

"Boston University Medical Center, Boston, Massachusetts, USA;

*McMaster University, Hamilton, Ontario, Canada;

3Orthopaedic Associates of Grand Rapids, Grand Rapids, Michigan, USA;
*University of Pennsylvania, Philadelphia, Pennsylvania, USA;

*University of Maryland Medical Center, Baltimore, Maryland, USA;

¢Carolinas Medical Center, Charlotte, North Carolina, USA;

’Stony Brook Medical Center, East Setauket, New York, USA;

SNYU Langone Medical Center, New York, New York, USA;

YWashington University, St. Louis, Missouri, USA;

10St. Michael’s Hospital, Toronto, Ontario, Canada;

1 Geisinger Health System, Danville, Pennsylvania, USA

Single-Stage Orthoplastic Reconstruction of Gustilo-Anderson Grade III
Open Tibial Fractures Greatly Reduces Infection Rates

John A. Mathews; Jayne Ward; Michael B. Kelly;

Frenchay Hospital, North Bristol Trust, Bristol, United Kingdom

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Poster #18
(p- 398)

Poster #19
(p- 399)

Poster #20
(p. 401)

Poster #21
(p. 402)

Poster #22
(p. 404)

Poster #23
(p. 405)

Does Obesity Impact the Perioperative Course of Patients with Isolated
Diaphyseal Tibia Fractures?

Matthew ]. Schessler, MD; Alan Slipak, BS; Michael Palmer, MD;

Mark C. Miller, PhD; Edward R. Westrick, MD; Gregory T. Altman, MD;
Daniel T. Altman, MD;

Allegheny General Hospital, Pittsburgh, Pennsylvania, USA

Open Distal Tibial Shaft Fractures: A Retrospective Comparison of Medial
Plate Versus Nail Fixation

Rachel V. Thakore, BS; Vasanth Sathiyakumar, BA; Elvis L. Francois, BA;

Michael A. Siuta, PhD; Michael A. Benvenuti, BS; Anne K. Smith, BS;
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Wed., 10/15/14 7:30 am OTA 2014

BSFF SYMPOSIUM 1:

BIOMECHANICAL CONCEPTS FOR FRACTURE FIXATION

Moderators: Emil H. Schemitsch, MD

Michael Bottlang, PhD
7:30 am Radial Head and Coronoid Fractures: Biomechanical Evidence for
Modern Approaches
Aaron Nauth, MD
7:40 am Unstable Sacral Fractures: Is Standard Iliosacral Screw

Fixation Adequate?
M.L. “Chip” Routt, MD

7:50 am Periprosthetic Femur Fractures: 90/90 Fixation Versus a Single
Locking Plate?
Emil H. Schemitsch, MD

8:00 am Distal Femur Fractures: Far Cortical Versus Conventional
Locking Screws: Is There a New Gold Standard?
Michael Bottlang, PhD

8:10 am Syndesmosis Injuries: What Is the Ideal Fixation Construct?
Kenneth A. Egol, MD
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8:20 am Discussion

NOTES

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Biomech.-Directed Fixation, PAPER #1, 8:42 am OTA 2014

How to Use Fluoroscopic Imaging to Prevent Intra-Articular Screw Perforation
During Locked Plating of Proximal Humerus Fractures: A Cadaveric Study
Jason Allen Lowe, MD"; Shafagh Monazzam, MD?; Blaine T. Walton, MD;

Elisha M. Nelson, ARRT? Philip R. Wolinsky, MD?;

"University of Alabama, Birmingham, Alabama, USA;

2University of California Davis, Sacramento, California, USA

Purpose: Intra-articular screw perforation is a common complication after open reduction
and internal fixation (ORIF) of proximal humerus fractures. The purpose of this study was
to determine the sensitivity and specificity of intraoperative fluoroscopic images used to
evaluate if the tip of a screw is completely located within the bone of the proximal humerus
or if it is intra-articular. The authors hypothesized that: (1) a screw that is completely
contained within bone would always image as if it is within bone, (2) intra-articular screws
can falsely appear on imaging as if they are completely located within bone, and (3) specific
fluoroscopic views can be used to reliably evaluate specific locations of the humeral head.

Methods: 22 proximal humeri in fresh-frozen cadavers were instrumented. The articular
surface was divided into equal-sized three rows (superior, central, inferior) and three
columns (anterior, middle, posterior) so screws could be placed in reproducible locations
at the intersections of the rows and columns. The screws in the first 10 specimens were
inserted so their tips were located 2mm beneath the articular surface. The next 12
specimens had screws placed so their tips protruded 2 mm past the articular surface into
the glenohumeral joint. 27 different C-arm views were obtained of each specimen/screw
configuration for a total of 1242 images.

Results: A screw that is located completely within bone always imaged as if it was
completely within bone. There were 0 false positives and therefore specificity was 100%.
The average sensitivity of the images of the intra-articular screws was 55%, and varied
greatly depending on the specific image and the screw tip exit location (range, 0%-100%)
(Table 1). The sensitivity for the inferior row of screws was the lowest (39.1%) and was
particularly low for the posterior inferior screw exit location (20.7%).

Conclusion: Screws that are completely contained within bone will never image as if they
are intra-articular. Unfortunately, screws that are intra-articular, particularly the posterior
inferior screw, can image incorrectly and appear as if they are completely located within
bone. We recommend the use of seven specific C-arm images (black highlighted boxes in
Table 1) since these views had a sensitivity of 100% for 8 of the 9 screws positions and 97%
for the posterior inferior screw and required the least C-arm manipulation. This specific
fluoroscopic imaging technique could be used to decrease the chances of placing intra-
articular screws during ORIF of proximal humerus fractures.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Biomech.-Directed Fixation, PAPER #2, 8:48 am OTA 2014

Cortical Bone Drilling Induced Heat Production with Common Drill Devices
Andrew Palmisano, MD; Bruce Li-Jung Tai, PhD; Barry Belmont, MS;

James R. Holmes, MD; Albert Shih, PhD;

University of Michigan, Departments of Orthopaedic Surgery and Mechanical Engineering,
Ann Arbor, Michigan, USA

Purpose: This study was designed to compare the heat produced during cortical bone
drilling for various sizes of three common drill devices—standard twist drills, Kirschner-
wires (K-wires), and a comparable cannulated drill. Previous studies have shown a threshold
for thermal osteonecrosis to be 47°C. Significant data exist regarding heat production of
standard twist drills; however, there is a paucity of data regarding cannulated drills and
K-wires, both of which are used in many different sizes for many different situations. It
was hypothesized that peak temperature would increase with bit size, with standard drills
producing the least amount of heat followed by cannulated drills and lastly K-wires.

Methods: Three standard drill bits (2.0, 2.5, and 3.5 mm), three K-wires (1.25, 1.6, and 2.0
mm), and one cannulated drill bit (2.7 mm) were employed for comparison. Drill bits were
driven by a Stryker hand drill secured on a servo-controlled linear actuator to provide a
constant advancing speed of 1 mm/sec. The advancing speed was chosen after motion-
testing a senior and resident surgeon. Bone samples were prepared from non-embalmed
human tibia and moisturized at 37+1°C prior to drilling. To measure temperature, two
thermocouples were embedded 2 mm into the cortical bone at distances of 0.5 mm and 1.5
mm from the drill hole margin. At least eight tests were performed for each drilling tool
based on an initial power analysis.

Results: The peak temperature was extracted from each trial for comparison (Figures 1a
and 1b). Standard twist drill data exhibited a positive trend between bit size and heat
production. The bit size effect was shown to be less significant in K-wire drilling with no
statistical difference between the sizes tested (P > 0.05). Comparing across different tools
(Figure 1c), it can be seen that K-wires result in significantly (P = 0.008 at 0.5 mm) higher
peak temperatures than standard twist drills of the same size (AT = 48.7 + 4.5°C vs. AT =
35.1 £ 9.3°C). Figure 1d shows that a 2.7-mm cannulated drill produced more than double
the temperature rise of a 2.5-mm twist drill (AT = 66.8 + 10.8°C vs. AT = 33.1 + 8.4°C).

Conclusion: Standard twist drills were found to be the most effective drilling devices,
producing the smallest temperature rise among all bit types. For K-wires, all sizes reached
substantial temperatures to cause instant thermal osteonecrosis. With an insignificant
change in heat produced as K-wire size was increased, it was concluded that thermal
effects should not be a reason for choosing K-wire size and that the largest size needed can
be used. The cannulated drill showed significantly higher temperatures when compared
with similar sized standard drills, reaching maximal temperatures comparable to those of
a K-wire. This should be considered when choosing to use a standard versus cannulated
drill.

See pages 99 - 147 for financial disclosure information.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Biomech.-Directed Fixation, PAPER #3, 8:54 am OTA 2014

Can Views of the Proximal Femur Be Reliably Used to Predict Malrotation

After Femoral Nailing? A Cadaveric Validation Study

Andrew G. Dubina; Michael R. Rozak, BA, BS; Robert V. O"Toole, MD,

R Adams Cowley Shock Trauma Center, Department of Orthopaedics, University of Maryland
School of Medicine, Baltimore, Maryland, USA

Purpose: Malrotation after intramedullary nailing of femoral shaft fractures is a clinical
problem that has been reported to occur in 15% to 40% of cases. One technique to evaluate
rotation is to compare the amount of lesser trochanter that is visualized on standard AP
hip film versus the amount visualized on the contralateral, uninjured side. Although this
technique is commonly used, to our knowledge there are no data investigating its validity.
The purpose of this study is to determine whether the amount of visualized lesser trochan-
ter can be used as a surrogate for the degree of femoral rotation after fracture fixation. Our
hypothesis is that this technique will be able to reliably detect clinically important differ-
ences in malrotation.

Methods: Twenty matched cadaveric femur pairs (n = 40) were obtained and mounted on a
custom jig that allowed rotation along the axis of potential malrotation about a femoral nail.
Sequential C-arm fluoroscopic images were taken of the proximal femur at 10° increments
of internal and external rotation compared to a true AP of the hip as determined by knee
position. The angle of rotation of the femur was measured with a computerized angular
sensor affixed to the femoral shaft. The width of lesser trochanter visualized on each im-
age was measured using standard PACS (picture archiving and communication system)
clinical software and normalized to the maximum size observed to provide a percentage of
trochanter observed for each image. The relationship between percentage of the lesser tro-
chanter observed and angle of femoral rotation was analyzed using a trend line of the data.

Results: Rotation of the proximal femur demonstrates a consistent, linear relationship to
the lesser trochanter (> = 0.87). This linear relationship indicates that each 10% deviation
in lesser trochanteric size corresponds to 7.7° of femoral rotation. The maximal size of the
lesser trochanter was seen when the femur was externally rotated to an average of 34°, cor-
responding to the point when the intertrochanteric ridge begins to be visualized superior to
the lesser trochanter. There was little variation in values between the left and right of each
pair (paired t-test, P > 0.1) with the exception of one pair (P = 0.02), demonstrating that the
contralateral hip is an excellent indicator of rotation.

Conclusion: To our knowledge, this is the first study to attempt to validate the common
clinical practice of comparing the amount of lesser trochanter visualized on AP hip films
to evaluate femoral rotation after intramedullary nailing. Our data demonstrate that the
relationship between angular rotation of the femur and the size of the lesser trochanter is
not only highly linear (r* = 0.87), but that the amount of change is quite sensitive to rota-
tion. Previous authors have argued that clinically significant malrotation is thought to be
somewhere in the 15° to 30° range, which corresponds to an easily measured change of
20% to 40% in size of the lesser trochanter. Clinicians can estimate the amount of malrota-
tion using the relationship that roughly 8° of malrotation exists for every 10% difference in
normalized size of the lesser trochanter.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Biomech.-Directed Fixation, PAPER #4, 9:00 am OTA 2014

Polyether Ether Ketone (PEEK) Carbon Fiber Composites May Improve Healing of
Fractures Stabilized with Intramedullary Nails

Jo Wilson, PhD; Matthew Cantwell;

Invibio Ltd, Thornton-Cleveleys, United Kingdom

Background/Purpose: Long bone diaphyseal fractures can be treated by using a number of
methods. Intramedullary (IM) nailing represents a well-established approach for internal
stabilization of bone fractures. Typical IM nail constructs consist of a metallic rod and
placement of metallic screws at either end of the nail for stabilization. This study details
the outcome of using a new material in the production of IM nail—PEEK-OPTIMA Ultra
Reinforced, a carbon fiber-reinforced PEEK (polyetheretherketone) composite. The objective
of this study is to compare bone healing of tibial osteotomy repaired with a PEEK carbon
fiber composite IM nail to a traditional metallic construct in an established ovine fracture
model. The study tested what effect lower modulus PEEK carbon fiber composite implants
have on fracture healing in comparison with standard metallic constructs.

Methods: A 3-mm unilateral osteotomy defect was created in the left tibia of 10 sheep. Each
animal was either assigned a PEEK or stainless steel (SS) nail for fracture stabilization. All
animals were permitted immediate unrestricted weight bearing after surgery. Evaluation
of bone remodeling was performed using CT, micro-CT (uCT), and portable radiography.
The PEEK composite and SS IM nails were geometrically identical (10 mm in diameter and
187 mm in length). The material construction of the PEEK composite IM nail provided 59%
lower stiffness in 4-point bending when compared to the SS nail. The healing process was
monitored via radiography and CT at regular intervals. The animals were sacrificed at week
12; healed tibiae were analyzed by puCT.

Results: Bridging was observed on radiographs of all animals (5 of 5) implanted with the
PEEK construct in contrast to the SS group (3 of 5). Callus formation of weekly radiographs
was greater within the PEEK group, especially in the earlier time points: 158% (P = 0.09),
67% (P = 0.08), and 33% (P = 0.10) in weeks 2, 4, and 9, respectively. The callus formation
in week 12 was 24% greater for the PEEK group when compared to the SS group (P = 0.20).

Conclusion: Improved healing in
the form of complete bridging at
an earlier time point and greater
callus formation was seen in the
PEEK nail group compared to the
SS group. Potential reasons for the
increased healing rate (bridging
and callus) within the PEEK group
are postulated to be enhanced
dynamic loading and reduced
stress shielding afforded by the
lower modulus of the PEEK nail.

¢ The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 9:35 am OTA 2014

BSFF SYMPOSIUM 2:

BONE GRAFT SUBSTITUTION AND AUGMENTATION

Moderators: Aaron Nauth, MD
Peter V. Giannoudis, MD

9:35 am Selecting the Right Bone Graft Substitute for Your Patient
Aaron Nauth, MD

9:45 am BMPs: Is There Still a Role in 2014?
Peter V. Giannoudis, MD

9:55 am Bone Marrow Aspirate and Autologous Stem Cells:
Are They Effective?

Joseph M. Lane, MD

10:05 am Injectable Calcium Phosphates and Sulfates:
When I Use Them and Which One I Use
J. Tracy Watson, MD

10:15 am Discussion
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #5, 10:36 am OTA 2014

* Montelukast Sodium Enhances Fracture Repair: Is There a Dose Response?
Daniel Mandell, MD; John J. Wixted, MD; Christopher Raskett, BS; Vivek Venugopal, BS;
Jane B. Lian, PhD; Paul |. Fanning, PhD;

University of Massachusetts Medical School, Worcester, Massachusetts, USA

Purpose: Previous studies have demonstrated that leukotrienes can act as negative regu-
lators of chondrocyte activity, and that selective blockade through the use of leukotriene
inhibitors can enhance chondrocyte activity and fracture repair. In this study, we sought to
confirm these findings and determine if this effect was dose responsive. We hypothesized
that the effect of cysteinyl leukotriene receptor blockade with montelukast sodium would
demonstrate dose responsiveness and that increasing doses of the drug would demonstrate
improved efficacy.

Methods: 451 animals were enrolled in an IACUC (Institutional Animal Care and Use
Committee)-approved study. Animals underwent open retrograde nailing of the right femur
followed by midshaft femoral guillotine fracture by standardized weight drop. Animals were
divided into four treatment arms and received daily gavage with montelukast sodium at
the following doses: control (carrier alone), 0.15 mg/kg once daily, 0.15 mg/kg twice daily,
1.5 mg/kg daily, and 1.5 mg/kg twice daily. Animals were sacrificed at day 7, 10, 14, and
21 post-fracture and underwent analysis by qtPCR (quantitative polymerase chain reaction)
for gene expression, micro-CT, histology /immunohistochemistry, and mechanical testing.

Results: Histomorphometry: We performed histomorphometry on fracture callus sections
from a total of 10 histological sections from each dose and time. We are able to demonstrate
a clear, albeit small, effect of dose response from low to intermediate group, and a dramatic
decline at the highest doses, suggesting potential inhibitory dose effect at the 1.5 mg/kg
twice daily levels. Mechanical Testing (day 21): These data are largely consistent with our
histomorphometry data showing larger callus size in the 1.5 mg/kg daily dosing, and this
larger callus translated in this study to a more mechanically robust response by day 21.
Micro-CT: For the overall bone volume and density, a tight contour around the entire ROI
(region of interest) was utilized with no delineation between cortical or trabecular bone.
Micro-CT data demonstrate an increased effect at 1.5 mg/kg daily dosing at specific time
points, but no difference to control and a decline from 1.5 mg/kg daily was seen with 1.5
mg/kg twice daily dosing. Gene Expression: Aggrecan core protein expression levels and
others are consistent with data demonstrating an increase to 1.5 mg/kg daily dosing and
potential inhibitory dose effect at the highest levels.

Conclusion: Treatment of murine femoral fractures with oral montelukast sodium demon-
strated increased callus size and gene expression profiles consistent with enhanced chondro-
genesis at early time points, and this effect showed modest increases with escalating drug
dosing. However, the highest dose appeared to exhibit potential inhibitory dose effect, with
a drop off of nearly every parameter including mechanical testing, micro-CT parameters,
and histomorphometry. This has important implications when considering the potential
translation of leukotriene blockade for fracture treatments in humans.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #6, 10:42 am OTA 2014

APossible Inhibitory Effect of Bone Marrow-Derived Mesenchymal Stem Cell
Application on BMP-2-Mediated Bone Healing in a Critical Size Defect Model
Motasem I. Refaat, MD; Joel C. Williams, MD; Dominik R. Haudenschild, PhD;

Mark A. Lee, MID;

University of California Davis, Sacramento, California, USA

Purpose: Healing of critical size defects (CSDs) remains a critical clinical challenge in
fracture care. Bone morphogenetic proteins (BMPs) are commonly utilized in the setting of
defect repair; however, large doses are required with associated costs and complications.
Mesenchymal stem cells (MSCs) have been studied as an alternative to BMPs for bone defect
repair. Composite constructs utilizing both BMPs plus osteogenic materials are commonly
utilized. The purpose of this study was to investigate the relationship of MSCs and BMP
response in a reproducible rodent CSD model. Our aim was to determine the efficacy of
BMPs, MSCs, and combined application of BMPs plus MSCs deployed via an inert carrier
in healing a validated critical size femoral defect model.

Methods: 6-mm diaphyseal CSDs were created in femora of skeletally mature male Fischer
344 rats and stabilized with a radiolucent PEEK (polyetheretherketone) plate and 6 angular
stable bicortical titanium screws. MSCs were harvested from the intramedullary canal of
a sacrificed Fischer 344 rat and expanded in MSC growth until confluent to 1 x 10° cells (4
passages). Rats were randomly assigned to four treatment groups: carrier alone (ICBM [in-
soluble collagenous bone matrix]), 2 ug BMP-2 with carrier (positive control), 1 x 10° MSCs
with carrier, and 2 yg BMP-2 and 1 x 10° MSCs on carrier. Surveillance radiographs were
obtained at 2-week intervals until the end of treatment and scored 0 (no bone formation), 1
(possible union), or 2 (union) by two blinded investigators. All animals were sacrificed at
8 weeks to examine bone formation using radiographs and micro-CT.

Results: All of the 2-ug group demonstrated 100% radiographic union by week 4 (D). None
of the rats in the carrier (A) or the MSC group (B) fully united at the time of sacrifice. Rats
in the MSC/BMP-2 group also failed to heal (C). Compared to BMP-2 or MSC alone, bone
volume (BV) and bone mineral density were both decreased in the MSC/BMP-2 treatments
(E). A qualitative analysis was preformed for all groups. Differences in mean values for all
groups were tested using the analysis of variance (ANOVA). The analysis was significant
for both BV (P <0.01) and bone mineral density (P < 0.01) for all groups. Difference in mean
values between the BMP-2 group and BMP/ cells group were significant using a two-sided
t-test, BV (P = 0.014) and for bone mineral density (P < 0.01).

Conclusion: BMP-2 delivered with an inert carrier in our mechanically stable rodent CSD
model results in consistent, high-quality bone regenerate. The unmodified MSCs do not
reliably heal the critical size defect. The addition of MSCs to the BMP-2 carrier construct
demonstrated significantly reduced bone formation and failed to heal. The interplay between
BMP-2 and unmodified MSCs merits further study.

A OTA Grant

See pages 99 - 147 for financial disclosure information.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #7, 10:48 am OTA 2014

Effects of Reamer-Irrigator-Aspirator Wastewater on Bone Regeneration

Derek ]J. Klaus, MD"; Douglas Crowder?; Ethan Scott, BS®, Steve Fening, PhD*

Fayez Safadi, PhD?; Eric T. Miller, MD';

'Department of Orthopaedic Surgery, Summa Health System, Akron, Ohio, USA;
*Department of Biomedical Engineering, University of Akron, Akron, Ohio, USA;
*Department of Anatomy and Neurobiology, Northeast Ohio Medical University,

Rootstown, Ohio, USA;

*Austen Biolnnovation Institute, Akron, Ohio, USA

Background/Purpose: The reamer-irrigator-aspirator (RIA) device is capable of obtaining
large quantities of autologous bone graft with significantly less donor site morbidity
compared to iliac crest bone graft. The reamed femoral contents are aspirated and passed
through a filter to separate the desired bone graft from the remaining wastewater (WW).
The first aim of this study was to describe a method to concentrate osteogenic growth
factors and viable mesenchymal stem cells (MSCs) from RIA WW. The second aim was to
examine the effects of WW-derived growth factors on human MSCs in vitro as well as in a
critical size defect (CSD) mouse calvarium model in vivo.

Methods: Twelve male patients scheduled for femoral RIA bone grafting procedures were
enrolled. RIA WW and 50 cc of peripheral blood were collected. Peripheral blood was
centrifuged to obtain platelet rich plasma (PRP). MSCs were extracted from the WW and
the remaining aspirate was concentrated. MSCs were incubated in the presence of PRP or
concentrated WW to assess cell proliferation, survival, and mineralization in vitro. 5-mm
CSDs were made in the calvaria of immunodefficient mice and packed with a collagen
sponge alone or a collagen sponge soak-loaded with PRP or WW. Four weeks post-surgery,
the calvaria were harvested and examined using micro-CT to determine percent bone
ingrowth.

Results: MSCs extracted from RIA WW remain viable after processing and retain
multipotency. Concentrated WW yields comparable concentrations of osteogenic
growth factors when compared to PRP. Concentrated WW significantly improved MSC
proliferation by 4 times and survival by 3 times when compared to MSCs treated with PRP
in vitro (Figure 1). MSCs treated with WW showed a 500-fold increase in mineralization
after 2 weeks when compared to PRP. Significantly higher rates of bone ingrowth were
observed in CSDs treated with WW (26%) compared to PRP (20%), P < 0.01.

Conclusion: When compared to PRP, concentrated WW was shown to (1) accelerate MSC

proliferation, survival, and mineralization in vitro by 4, 3, and 500-fold, respectively, and
(2) accelerate osteogenesis in a mouse calvarium CSD model in vivo.

See pages 99 - 147 for financial disclosure information.
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Figure 1. MSCs were incubated 1 to 3 days with normal growth media (Proliferation, A) or nutrient
deplete media (Survival, B). For both assays, the media was either left untreated (control) or
supplemented with WW or PRP. Significance was calculated between WW and PRP-treated groups.
*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #8, 10:54 am OTA 2014

Is Impaired Fracture Healing in Cigarette Smokers Related to Carbon
Monoxide Exposure?

John J. Wixted, MD; Vivek Venugopal, BS; Christopher Raskett, BS; Jane B. Lian, PhD;
Paul |. Fanning, PhD;

University of Massachusetts Medical School, Worcester, Massachusetts, USA

Purpose: Smoking cigarettes delays fracture healing. Recent evidence has demonstrated
that fracture repair can be enhanced by modifying hypoxia signaling during early stages
of fracture repair. Additionally, carbon monoxide (CO) exposure in vitro has been shown
to block hypoxic signaling through the hypoxic inducible factor (HIF) pathway. This led
us to hypothesize that the deleterious effect of cigarettes on fracture healing could be due
to CO exposure causing inhibition of physiologic hypoxia signaling via the HIF pathway.

Methods: A sealed environmental chamber was fitted with a CO delivery system so that
low dose CO could be delivered cyclically, consistent with exposure seen in heavy smokers.
Mice were initially treated with 200 ppm CO for 6 hours, alternating with 6 hours of room
air, resulting in peak carboxyhemoglobin levels in the 14% to 20% range. After 2 weeks of
accommodation, 240 animals underwent closed femoral fracture in an IACUC (Institutional
Animal Care and Use Committee)-approved study. Animals were sacrificed at 7, 10, 14, and
21 days after treatment with cyclic CO or room air and fractures explanted for analysis with
micro-CT, histology /immunohistochemistry, and qtPCR (quantitative polymerase chain
reaction) for analysis of chondrogenesis, osteogenesis, and angiogenesis.

Results: Significant changes in fracture repair after cyclic CO exposure were readily appar-
ent and occurred primarily at day 10 post-fracture. Micro-CT data demonstrated significant
decreases in BV/TV (bone volume/trabecular volume) parameters (P = 0.0012) at day 10
after CO exposure, suggesting significant delaysin healing. Furthermore, by day 14 the callus
size in CO exposed animals was significantly larger than controls (P = 0.0017), suggesting
delay in transition from chondrogenesis to osteogenesis. qtPCR data were consistent with
findings of overall delay in healing by day 10. Expression profiles of angiogenesis genes
(Hmox1, Jmjd6, Mmp9, Vegfa, Adora2b) and metabolism genes (Erol, Gys1, Hk2, Ldha,
Pfkfb3, Pfkl) all showed more than twofold change from control with CO exposure. Mark-
ers of chondrogenesis (Sox9, Col2al, Acan, Col10) were consistently below controls at all
time points. Interestingly, osteogenic markers showed variable effects in Runx2, Coll, and
Alk phos mRNA expression throughout the time course.

Conclusion: These data have particular relevance when considering pharmacologic treat-
ments that may help overcome the inhibitory effect of cigarette smoke on healing fractures.
Clear and consistent decreases in chondrogenesis and delays in fracture repair were seen
with cyclic CO exposure at 200 ppm delivered at 6-hour intervals. This implicates CO as
a negative regulator of fracture repair at concentrations consistent with that seen in hu-
man cigarette smokers. Altered mRNA expression of genes involved in angiogenesis, and
decreases in HIF2a expression at early time points, further implicates HIF signaling in this
delayed healing.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #9, 11:10 am OTA 2014

AThe Temporal and Spatial Development of Vascularity in a Healing

Displaced Fracture

Nicholas A. Mignemi, BS'; Masato Yuasa, MD? Joey V. Barnett, PhD";

Justin M.M. Cates, MD, PhD?"; Jeffry S. Nyman, PhD'; William T. Obremskey, MD, MPH";
Atsushi Okawa, MD, PhD?; Herbert S. Schwartz, MD'; Christopher M. Stutz, MD';
Jonathan G. Schoenecker, MD, PhD?;

Wanderbilt University, Nashville, Tennessee, USA;

?Tokyo Medical and Dental University, Tokyo, Japan

Background/Purpose: Underlying vascular disease is an important pathophysiology
shared among many comorbid conditions associated with poor fracture healing, such as
diabetes, obesity, and age. Determining the temporal and spatial patterns of revascular-
ization following fracture is essential for devising therapeutic strategies to augment this
critical reparative process. Seminal studies conducted in the last century have investigated
the pattern of vascularity in bone following fracture. The consensus model developed from
these studies is of angiogenesis emanating from both the intact intramedullary and peri-
osteal vasculature. Since the plethora of experimental fracture angiography in the early
to mid-20th century there has been a paucity of reports describing the pattern of revas-
cularization of a healing fracture. Consequently the classic model of revascularization
of a displaced fracture has remained largely unchanged. Overcoming the limitations of
animal fracture models performed in the above-described classical studies, we demon-
strate for the first time the complete temporal and spatial pattern of revascularization in a
displaced/stabilized fracture. These studies were designed specifically to (1) validate the
classic model of fracture revascularization of a displaced/stabilized fracture, (2) assess
the association between intramedullary and periosteal angiogenesis, and (3) elucidate the
expression of vascular endothelial growth factor (VEGF) / VEGF-R (VEGF receptor) in rela-
tion to the classic model.

Methods: Midshaft femoral osteotomies (n = 52) were fixed with an intramedullary nail.
Fracture healing was followed with radiographs, micro-CT, angiography, and histology at
7-42 days post fracture

Results: Representative data of vascularity during fracture repair are presented in Figure
1. Fractures with significant injury to the intramedullary vasculature revascularize initially
through the development of a transperiosteal vascular network as a result of increased flow
diverted centrifugally resulting from interruption of downstream medullary vascularity.
In support of this observation, many enhanced vascular anastomoses developed between
the medullary vasculature and the areas of periosteal vascular engorgement. Following the
initial phases of fracture revascularization, there exists centrally an avascular cartilaginous
matrix predominated by VEGF-A / VEGFR-1 negative cells surrounded by a richly vascular
new bone matrix predominated by endothelial cells and osteoblasts expressing high levels
of VEGF-A /VEGFR-1 peripherally. Histological data revealed hypertrophic VEGF-A pro-
ducing chondrocytes in all areas of transition from avascular/soft tissue to vascular hard
tissue callus. The chondrocytes continued to hypertrophy and release VEGF-A in a man-
ner that directs the polarized bone formation together; the periosteal vasculature and bone

A OTA Grant

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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eventually unite. Following vascular union
our results reveal that bone remodeling fol-
lows vascular remodeling in which intra-
medullary vascularity is re-established.

Conclusion: From these data, in conjunc-
tion with classic studies of fracture angio-
genesis, we propose a novel model defining
the process of bone revascularization. It is
our hope that this new model of fracture
revascularization of displaced/ stabilized
fractures will provide insight into the cause
of impaired fracture healing, and potential
means to restore bone healing.
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Figure 1.
Angiograph of femur facture from 0 to 42 days
post fracture (DPF). Color denotes vessel size

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #10, 11:16 am OTA 2014

AModulating the Vasculature at a Fracture Through the Therapeutic Application of
Placental Stem Cells

Chelsea S. Bahney, PhD'; Aaron ]. Taylor, BS"; Ali Sadat, DDS'; Kathryn Tormos, PhD?;
Theodore Miclau 111, MD'; Emin Maltepe, MD, MPH? Ralph S. Marcucio, PhD';
"Department of Orthopaedic Surgery, University of California, San Francisco,

San Francisco, California, USA;

?Department of Pediatrics, University of California, San Francisco,

San Francisco, California, USA

Purpose: Blood supply to a fracture is a critical determinant of the rate and extent of heal-
ing. Therapies designed promote bone healing by stimulating angiogenesis have been
proposed for a long time, yet to date no effective treatments are available. In this work,
we capitalize on a transient process that modifies the vasculature during pregnancy to
support the developing fetus. Placental progenitors, trophoblast stem cells (TSCs), pro-
mote vasculogenesis in response to fetal hypoxia by physically remodeling the maternal
arterioles and secreting angiogenic factors to generate a high-volume, low-pressure fluid
exchange. We hypothesize that the therapeutic application of TSCs will promote vascular
remodeling and enhance fracture healing.
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Methods: All murine studies were
approved by the Institutional Animal
Care and Use Committee. TSCs were
isolated from the day E3.5 mouse
blastocyst, transfected with eGFP (en-
hanced green fluorescent protein) and
b-gal (beta-galactosidase) reporter
constructs, expanded, and maintained
in an undifferentiated state in vitro us-
ing published methodology. Nonsta-

ble fractures were created in the mid- Figure 1. TSC Engraftment and endovascular invasion.
diaphysis of immunocompromised (A) Bolus of p-gal labeled TSC located adjacent to
mice (10-14 weeks, male, SCID Beige fracture. (B-C) Insets of f-gal TSCs intercalated within
mice). Fractures were given and injec- vascular endothelium.

tion of 1 x 10° TSCs in 10 mL of PBS

(phosphate-buffered saline), or PBS alone as a control. Fracture healing was evaluated by
histology and quantitative stereology 5-28 days post injury. Immunohistochemistry was
used to localize the cells following injections, and gene expression arrays were used to
determine highly expressed genes from TSC that could benefit fracture repair.

Results: Our data show that TSCs injected to nonstabilized murine fractures engraft into
the vasculature (Fig. 1) and enhance the local blood supply (Fig. 2). Furthermore, injection
of TSCs increased the volume of the cartilage callus 7 days post fracture, leading to more
bone after 14 days of healing (Fig. 3)

A OTA Grant

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusion: To our knowledge, this is the first study evaluating the therapeutic potential
of TSCs. Our results have the potential to enhance clinical outcomes in skeletal trauma,
where there is often poor vascular perfusion. Importantly, this work may also have a sig-
nificant impact on the broader function that is often intimately tied to compromised vas-
cularity.

Figure 2. Comparison of average blood vessel
diameter near fracture in control versus TSC
injected animals shows vasodilation following

TSC injection.

Figure 3. TSC treatment accelerates
fracture repair. (A) Cartilage and (B)
volume in fracture callus. Safranin-
O staining of day 14 fracture (C)
control, or (D) TSC treated fractures

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Inflam. & Bone Healing, PAPER #11, 11:22 am OTA 2014

Osteogenic, Stem Cell, and Molecular Characterization of the Human Biomembrane
(“Induced Membrane”) from Trauma Patients

Gabriella Ode, MD; Gretchen Hoelscher, MS; Jane Ingram, BS; Synthia Bethea, BS;

James Kellam, MD; Madhav Karunakar, MD; Michael ]. Bosse, MD; Helen E. Gruber, PhD;
Department of Orthopaedic Surgery, Carolinas HealthCare System,

Charlotte, North Carolina, USA

Purpose: The biomembrane (induced membrane) formed around polymethylmethacrylate
(PMMA) spacers has great value as reflected in its clinical application in the Masquelet
technique. Few studies, however, have evaluated cellular, molecular, or stem-cell features
of the human biomembrane. The objective of this study is to evaluate and characterize the
human biomembrane in terms of its osteogenic, stem cell, morphologic, and molecular char-
acteristics. We hypothesize that a better understanding of its biologic properties will lead
to development of methods that can optimize long-term functional outcomes for traumatic
limb salvage/military amputee patients.

Methods: Following IRB
approval, biomembrane
specimens were obtained
from 12 surgeries (11
patients) with complex
fractures (mean age 42.7
+13.2 years; 3 females, 8
males). Biomembranes
from 8 tibias and 2 fe-
murs were processed for
routine morphology and
molecular analysis or
minced and utilized for monolayer cell culture to determination of the presence of stem cell
populations. Cells were tested for their ability to differentiate into osteoblasts, chondroblasts
and adipose cells using accepted differentiation criteria employing differentiation media
(Lonza) and alizarin-red staining of calcified nodules formed by osteoblasts, micromass
formation by chondroblasts, and adipocyte formation. The GCOS Affymetrix GeneChip
Operating System was used to determine gene expression. Data were normalized and Gen-
eSifterTM web-based software used to analyze microarray data. Statistical significance was
determined using the Student t-test (two-tailed, unpaired, P < 0.05 as the significance level).

Results: Average duration of the PMMA spacer in vivo was 13.5 weeks (range, 6-21). Tra-
becular bone was present in 33.3% of the biomembrane specimens (Fig. 1, arrow). Biomem-
brane morphology showed high vascularity and collagen content; all specimens showed
positive immunologic presence of bone morphogenetic protein 2 (BMP2) and RUNX2 in
the biomembrane stroma. Differentiation of stem cells is shown in Table 1 and osteogenesis
(alizarin-red staining of calcified nodules) in Figure 2A. Positive osteogenesis was found in
cells from patients with PMMA present for 6-17 weeks (mean, 13.4 weeks). Molecular analyses
compared 3 older (mean age, 56.7 years) versus 3 younger patients (mean age, 33.6 years).
Biomembranes from older patients showed significant upregulation of aldehyde oxidase

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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1 (a producer of hydrogen peroxide/superoxide, P = 0.03) and type I collagen (P = 0.008),
and significant downregulation of matrix metalloproteinase 13 (P = 0.03) and tenascin XB
(an extracellular matrix protein, P = 0.01).

Conclusion: Stem cell differentiation data showed greater variability in pluripotency for
osteogenic potential (70%) versus chondrogenic or adipogenic potentials (90.9 and 90%,
respectively). Due to the importance and increased use of the Masquelet technique in com-
plicated large bone defects, analysis of data such as these is valuable because it leads to
improved understanding of the human biomembrane’s osteogenic potential.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 12:35 pm OTA 2014

BSFF SYMPOSIUM 3:

THE MANGLED EXTREMITY -
FUNCTIONALITY THROUGH MECHANICS OR BIOLOGICS?

Moderators: Edward |. Harvey, MD
Lisa K. Cannada, M D

12:35 pm Current Concepts for Infection Management in High MESS Legs
Philip Wolinsky, MD

12:45 pm Heterotopic Ossification in Trauma and Amputations
Roman Hayda, MD

12:55 pm New Concepts in Residual Limb Management and Rehabilitation
Lisa K. Cannada, MD

1:05 pm The Peg Leg or the Six Million Dollar Man- Where Are We?
Danielle Melton, MD
1:15 pm Discussion
NOTES

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: MESS, PAPER #12, 1:45 pm OTA 2014

Pharmacological Treatment of Compartment Syndrome with Phenylephrine and
Dobutamine Was Similar to Fasciotomy

Xuhui Liu, MD; James M. Mok, MD; Heejae Kang, BS; Julie Jin, BS; Alexandar Boehme, BS;
Erik N. Hansen, MD; Mark Rollins, MD; Hubert T. Kim, MD; Utku Kandemir, MD;
Department of Orthopaedic Surgery, University of California San Francisco,

San Francisco, California, USA

Purpose: Current treatment for acute extremity symptomatic acute compartment syndrome
(CS) is fasciotomy. However, surgical treatment has associated morbidity and may delay
the recovery of the patients. The goal of this study is to investigate the feasibility of a novel
nonsurgical treatment strategy for acute CS that increases oxygen delivery to the affected
extremity by increasing blood pressure in a dog CS model. We hypothesize that pharmaco-
logical treatment will raise the blood pressure, improve limb perfusion, and increase tissue
oxygenation, thus rescuing muscle from CS.

Methods: CS was induced in the anterolateral compartment on bilateral legs in the animals.
Intramuscular tissue oxygenation, compartment pressure, and blood pressure were recorded
every 30 seconds. Pharmacological treatment was initiated 1 hour after CS was induced.
Infusion of intravenous phenylephrine was titrated as needed to increase the diastolic blood
pressure 30 mm Hg above the baseline (creating DP = 0 mm Hg). Intravenous dobutamine
was initiated 2 hours later to maintain blood pressure. Six to seven hours after treatment,
fasciotomy was performed on one leg of the animals and the skin was closed 1 hour later.
In a separate nontreatment control group, CS of equivalent magnitude was induced in 6
animalsin whichnointervention (pharmacological nor fasciotomy) was performed. Animals
were euthanized 2 weeks postoperatively at which point muscle biopsies were performed.
Tissue viability was assessed by MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide) assay as previously described. This is a validated technique in which the normal-
ized tissue viability index is expressed as a percentage of control (quadriceps muscle).

Results: After induction of CS, pharmacological treatment significantly increased PmO2 in
the anterior compartment muscle. The average PmO2 in the treatment group was 18.8 +4.3
mm Hg (mean + standard error [SE]). In contrast, PmO2 in the non-treated group dropped
to 0 mm Hg soon after the CS was induced. Fasciotomy increased the PmO2 from 18.8 + 6.7
mm Hg to 35.7 £ 15 mm Hg. Two weeks after surgery, the muscle viability index in phar-
macological treated, pharmacological treated plus fasciotomy, and non-treated groups was
128 +15%, 94.3 + 8.3%, and 41.8 + 17% (mean + SE), respectively. There was no significant
difference in viability index between the pharmacological treated and pharmacological
-treated plus fasciotomy groups (P = 0.09). However, both groups had significantly higher
tissue viability compared to the non-treated group (P < 0.01).

Conclusion: Our results showed that nonsurgical pharmacological treatment can signifi-
cantly increase muscle oxygen and viability and may represent an alternative, less morbid
treatment for acute CS than fasciotomy. Phenylephrine is often used for for trauma patients
in the perioperative setting to maintain blood pressure and could serve as initial therapy
in patients with possible CS. However, in our study, the effect of phenylephrine decreased
over time, and a second line drug (dobutamine) was needed after the first few hours. Keep-

See pages 99 - 147 for financial disclosure information.
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ing the blood pressure at a high level using solely pharmacological agents (phenylephrine /
dobutamine combination) yielded similar results as fasciotomy for the treatment of acute CS.
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Wed., 10/15/14 BSFF: MESS, PAPER #13, 1:51 pm OTA 2014

ACarbon Monoxide Releasing Molecule-3 (CORM-3) Diminishes the Oxidative Stress
and Leukocyte Migration Across Human Endothelium in an In Vitro Model of
Compartment Syndrome

Aurelia Bihari, MS; Gediminis Cepinskas, DVM, PhD; David Sanders, MD;

Abdel-Rahman Lawendy, FRCS;

London Health Sciences Centre, London, Ontario, Canada

Purpose: Acute limb compartment syndrome (CS), a potentially devastating complication
of musculoskeletal trauma, results in muscle necrosis and cell death. Oxidative stress due
to ischemia and inflammation both appear to contribute to the microvascular dysfunction
and parenchymal injury. Recently, carbon monoxide (CO), liberated from the carbon mon-
oxide releasing molecule-3 (CORM-3), has been shown to protect microvascular perfusion
and reduce inflammation in a rat model of CS. The purpose of this study was to replicate
the CS conditions in vitro, allowing the study of the mechanism(s) of CO protection on the
human microvasculature. The ultimate goal is the development of a rational pharmacologic
adjunctive treatment for CS, which would reduce the morbidity and disability in patients.

Methods: Human vascular endothelial cells(HUVEC), grown to confluency, were stimulated
for 3 hours with either a cytokine /chemokine cocktail representing the serum levels of in-
flammatory mediators detected in our experimental model of CS (“CS cocktail”), containing
tumor necrosis factor alpha (TNF-a), interleukin (IL)-1b, and GRO (1 ng/mL, 100 pg/mL,
and 1 ng/mL, respectively), or human serum (40%) isolated from CS patients. Levels of
intracellular oxidative stress, measured by the production of reactive oxygen species (ROS)
were assessed by oxidation of dihydrorhodamine 123 (DHR-123). Leukocyte migration
(transwell inserts) was assessed by quantifying the number of >'Cr-labeled polymorpho-
nuclear cells (PMNs) moving across the HUVEC monolayer in response to the CS cocktail
or CS serum stimulation. All experiments were performed in the presence of CORM-3 (100
mM), or its inactive form iCORM-3.

Results: Stimulation of HUVEC with CS cocktail induced a significant increase in the pro-
duction of ROS, expressed as fluorescence intensity (FI) per mg protein (1118.6 + 255.6 in
CS cocktail versus 600.8 + 29.2 in control, P < 0.01), and increased PMN migration across
HUVEC (35.1 £ 4.9% in CS cocktail vs. 10.0 + 2.0% in control, P < 0.05). CORM-3 treatment
completely prevented CS cocktail-induced ROS production (468.3 + 37.8 vs. 1169.1+155.8 in
iCORM-3 group, P<0.01), and PMN migration (12.0 £ 1.5% vs. 35.0 £ .9% in iCORM-3 group,
P <0.05). In parallel, experiments employing human CS serum stimulation demonstrated
that CORM-3 was also very effective in blocking the CS serum-induced ROS production
(644.8 £ 114.5 vs. 1059.6 + 56.3 in iCORM-3 group, P < 0.01).

Conclusion: Treatment of human vascular endothelial cells with CORM-3 was able to in-
terfere with the intracellular ROS production, and suppressed leukocyte migration across
the endothelial barrier. The data indicate that CORM-3 offers potent antioxidant and anti-
inflammatory effects, and thus may have a potential therapeutic application to patients at
risk of developing CS.

A OTA Grant
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Wed., 10/15/14 BSFF: MESS, PAPER #14, 1:57 pm OTA 2014

Use of the Reamer/Irrigator/Aspirator During Intramedullary Nailing Decreases
Carotid and Cranial Embolic Events

Amnna N. Miller, MD'; Dwight D. Deal, BS'; James Green, BS*; Tim T. Houle, PhD";
William R. Brown, PhD"; Clara R. Thore, PhD'; David Stump, PhD'; Lawrence X. Webb, MD?;
"Wake Forest School of Medicine, Winston-Salem, North Carolina, USA;

?DePuy Synthes, West Chester, Pennsylvania, USA;

*Mercer University School of Medicine, Macon, Georgia, USA

Purpose: Reaming for and placement of intramedullary nails results in bone marrow and fat
extravasating into the circulatory system. This may lead to fat emboli syndrome, multiple
organ failure, and adult respiratory distress syndrome. Studies show varying results of
increased intramedullary pressure and embolic phenomenon with reamed or unreamed
nailing. The Reamer/Irrigator/ Aspirator (RIA; DePuy Synthes, West Chester, PA) device
has been shown to decrease intramedullary pressure during reaming. We hypothesized RIA
would reduce the number of micro emboli (ME) detected in the carotid artery and brain
compared with both reamed and unreamed nailing.

Methods: A large canine model was used. Each animal underwent either unreamed
nailing (UR), reamed nailing (R), or RIA-reamed nailing (RIA) of bilateral femora. During
reaming and nailing, the number and size of ME transiting the carotid were recorded by an
ultrasonicembolus detector (EDAC; LunaInnovations, Roanoke, VA). The animals remained
anesthetized 4 hours, then the brain was harvested for immunostaining (HSP70; hypoxia-
inducible factor [HIF]-1a)) and measurement of micro-infarction volumes.

Results: Carotid ME were only detected during the reaming and nailing portions of each
procedure. The total ME load passing through the carotid was 0.05 cc (UR), 0.04 cc (R),
and 0.01 cc (RTA) (not statistically significant). The number and size of ME of the UR and
R group were similar. However, the RIA group had significantly smaller numbers of larger
emboli, >200 microns; P = 0.03. Pathologic examination of the brain confirmed the presence
of particulate emboli (photo center), as well as upregulation of stress-related-proteins, HSP70
and HIF-1a, detected in all groups.

Conclusion: Further study is required to determine the mechanisms by which ME pass into
the arterial system during reaming. RIA decreased ME compared with traditional reamed
and unreamed nailing, suggesting intramedullary pressure and heat are importantvariables.
These results may help explain subtle neurobehavioral symptoms commonly seen in patients
undergoing intramedullary nailing procedures.

Funding: Provided by NIH R01NS020618-28.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: MESS, PAPER #15, 2:10 pm OTA 2014

*Superoxide Dismutase Mimetic Disrupts Bacterial Biofilms in an Infected
Fracture Model

Sarah E. Lindsay'?; James D. Crapo, MD'; Elizabeth A. Regan, MD, PhD";
National Jewish Health, Denver, Colorado, USA;

Stanford University, Palo Alto, California, USA

Background/Purpose: Implant-associated infections affect more than 50,000 orthopaedic
cases a year. Staphylococcus aureus is one of the most common pathogens and its ability to
persist locally and resist antibiotics is related to its ability to form and maintain biofilm
structures. Fixation devices and total joint components provide a surface for bacterial
adherence and foster bacterial growth within a 3-dimensional extracellular structure that
is phenotypically different from its planktonic (single cell) counterpart. Biofilm associated
infections become chronic and difficult to diagnose, leading to fracture nonunions and
premature failures of total joints. Reports that bacteria actively modulate their redox
environment in a biofilm by downregulating superoxide dismutase (SOD) suggested a
novel treatment for biofilms. We postulated that a potent SOD mimetic would interfere
with either the establishment or maintenance of the biofilm structure and might improve
clinical outcomes. We tested the compound (MnTE-2-PyP) in an in vitro model and a
murine infected fracture model with and without antibiotics.

Methods: In Vitro: A biofilm-forming subtype of S. aureus (ATCC 29213) was used. Biofilm
assessment was done using crystal violet assay for extracellular polymeric structure (EPS);
S. aureus was diluted and plated on sterile 96-well PVC plates. Cultures were grown over 24
hours, treated with drug (30 uM) or PBS (phosphate-buffered saline) at baseline or after 12
hours of growth. Absorbance was read at OD595 using a microplate reader. Animal Model:
Procedures were approved by the Institutional Animal Care and Use Committee at National
Jewish Health. Male C57BL6 mice (20-25 grams) were used. A midshaft femur fracture was
created through a lateral incision and then treated with intramedullary fixation using an
8-mm section of 23-gauge needle. 10/3 bacteria in 5 ul volume were placed at the fracture
site and the soft-tissue envelope was restored with 6-0 Vicryl and skin glue. There were
four treatment groups and five mice per group: (1) no drug treatment, (2) SOD mimetic
alone (MnTE-2-PyP), (3) cephalexin 250 mg/mL administered in drinking water, and (4)
MnTE-2-PyP and cephalexin. The animals were allowed unrestricted activity for 2 weeks.
Femurs were harvested at the end of 2 weeks. Bone was dissected free of surrounding
muscle, weighed, homogenized, sonicated, then plated for quantitative cultures.

Results: Mn TE-2-PyP disrupted established biofilms (after 12 hours of growth) in vitro
at both 15 and 30 uM concentrations. Neither dose prevented the formation of the initial
biofilm structure. In the infected fracture model, mice regained full weight bearing within
24 hours when fixation was adequate. Treatment with cephalexin alone reduced the
bacterial counts at 2 weeks by 75% compared to no drug treatment, but there were residual
bacteria cultured in all of the animals. In the MnTE-2-PyP with cephalexin group, bacterial
cultures were zero in all animals at 2 weeks (P < 0.0001)

Conclusions: An SOD mimetic drug in combination with standard antibiotic treatment
is more effective than antibiotics alone for treating a biofilm associated bone and implant

See pages 99 - 147 for financial disclosure information.
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infection. In vitro work suggests that the drug interferes with maintenance of the biofilm
EPS structure, which may allow improved antibiotic penetrance as well as improved
immune cell activity.
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Wed., 10/15/14 BSFF: MESS, PAPER #16, 2:18 pm OTA 2014

*Rifampin and Minocycline-Containing Coating for Orthopaedic Implants with
Potent In Vivo Activity

Mark Schallenberger, MS; Todd R. Meyer, PhD;

Bacterin International, Belgrade, Montana, USA

Purpose: Microbial contamination of implanted devices remains a significant complica-
tion in orthopedic medicine. While antimicrobial surface technologies have revolutionized
a variety of medical devices, an efficacious antimicrobial coating for orthopaedic devices
has remained elusive. To address this challenge we have developed a strongly adherent,
biocompatible rifampin- and minocycline-containing coating for orthopaedic implants.
Herein, we evaluate the efficacy of coated external fixation pins through several in vitro
assays and in an animal model of pin-track infection.

Methods: The in vitro performance of coated Kirschner wires (K-wires) was evaluated
by performing repeat zone of inhibition (ZOI) studies and measuring antimicrobial elu-
tion kinetics. For the in vivo evaluation of the technology, K-wires with and without the
antimicrobial-containing coating were implanted bilaterally into the tibial metaphysis of
New Zealand White rabbits. The surrounding soft tissue was surgically closed and the K-
wire skin interface was inoculated with a suspension of 1 x 10 colony forming units (cfu)
of Staphylococcus aureus. After 7 days, the animals (n = 8) were euthanized and the severity
of infection was evaluated through the enumeration of adherent cfu on the surface of the K-
wires. Additionally, pinloosening and local inflammation was evaluated semi-quantitatively.
The size of the K-wires and location of placement were chosen to mimic the human clinical
use of 5.0-mm half pins. No systemic antibiotics were administered in order to represent a
worst-case scenario for microbial virulence.

Results: In vitro testing demonstrated that the antimicrobial-containing coating produced
sizeable plate-to-plate ZOlIs for 42 days and continuously released the antimicrobial agents
in quantities above pathogenic MICs (minimum inhibitory concentrations) for at least 70
days. The coating completely inhibited biofilm formation on the surface of the K-wires in
vivo (limit of detection = 3.7 x 10! cfu/cm?), while the non-coated K-wires were colonized
with 3.0 x 10° + 1.5 x 10° cfu/cm? a 4.9 log reduction (P < 0.0001). Clinical microbiology
confirmed that the bacteria recovered on the control implants were the strain of S. aureus
employed in the testing. The coated K-wires also maintained significantly higher anchor-
ing strength (P = 0.017) and displayed significantly reduced local tissue inflammation (P
= 0.001) compared to the controls. Furthermore, animals implanted with coated devices
lost significantly less weight during the study (4.9% vs. 12.9%, P = 0.007) and were signifi-
cantly less likely to develop a fever (6.3% vs. 43.8% of study days, P = 0.017) than animals
implanted with control devices.

Conclusion: As microbial contamination of implants continues to present serious com-
plications in orthopaedic medicine, new technologies are urgently needed to address this
challenge. The described rifampin- and minocycline-containing coating has demonstrated
excellent in vitro and in vivo activity. These results, coupled with the previously reported
biocompatibility and strong coating adhesion, makes this technology an exciting prospect
for clinical development.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: MESS, PAPER #17, 2:26 pm OTA 2014

Aln Vivo Chemistry and Implantable Biomaterial for Targeting Therapeutics
José M. Mejia Oneto, MD, PhD'; Munish C. Gupta, MD'; Kent Leach, PhD";
Mark A. Lee, MD"; Maksim Royzen, PhD?;

University of California, Davis Medical Center, Sacramento, California, USA;
*University at Albany, State University of New York, Albany, New York, USA

Purpose: This study is designed to evaluate a novel drug delivery system aimed to optimize
local drug concentrations of systemic medications. Prior studies have shown that through
in vivo chemistry a systemic molecular payload containing tetrazine (Tz) can be localized
to an area previously tagged with an antibody modified with trans-cyclooctenes molecules
(TCO). Toexplore the potential

of thismethod for the treatment

offocal orthopaedicinfections,

wesetoutto quantify the size of

themolecular payload thatcan

be delivered and to establish

that a molecular payload

could be delivered in vivo to

TCO covalently bonded to an

alginate gel.

Methods: Investigators synthesized the desired molecules through organic chemistry:
a modified alginate (TCO-Gel 1), a fluorescent probe (Tz-TAMRA 2), and a radioactive
probe ("In-Tz-3) (Figure a). To quantify the maximum amount of a molecular payload that
can be delivered to the biomaterial, TCO-Gel 1 was exposed to fluorescent Tz-TAMRA 2
(ex. [excitation] 555 nm, em. [emission] 580 nm), and then the supernatant was removed.
Fluorescence images of the supernatant were taken and fluorescence outputs were quantified
digitally. Control alginate was treated identically and compared. After Institutional Animal
Care and Use Committee approval, in vivo biodistribution studies were carried out by
injecting either control or TCO-Gel 1 subcutaneously at each flank area of BALB/c mice. 3
to 4 hours later the subject received a tail vein injection of "'In-Tz-3 in normal saline (mean
dose 1.63 MBq). Mice (n = 3) were euthanized at 1, 4, 24, and 48 hours. Organs, bodily
fluids of interest, and gels were harvested and washed. Radioactivity was measured using
a gamma counter, corrected for isotope decay and presented as percent injected dose per
gram (%ID/g). Asimilar approach was used for in vivo imaging studies, except with alarger
dose of "In-Tz-2 (38.8 MB(q). At 4 and 48 hours, the mouse was anesthetized and imaged
with a SPECT (single photon emission computed tomography)/CT imaging station.

Results: Ourinvitrostudies revealed thata molecular payload 0f29.9 nmoles can be delivered
per mL of 2.0% (w/v) alginate solution in ddH,O containing Dulbecco’s PBS (phosphate-
buffered saline) and calcium sulfate ions as cross-linkers. Our in vivo studies revealed that
we can deliver more than 4% ID/g to the subcutaneous space of a murine model at 1 hour
compared to < 0.3% ID/g delivered to musculoskeletal areas. The radioactivity level is
maintained above 1% ID/g at the TCO-Gel 1 even after 48 hours. The difference between
the groups is statistically significant at all time points (Figures b and c).

A OTA Grant

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusions: We present a simple and modular method to modify a biomaterial with small
molecules afterin vivoimplantation. This approach enables ahydrogel to enhance the spatial
location of systemic small molecules through in vivo delivery by an order of magnitude.
Further studies are required to assess this methodology with therapeutics molecules that
are relevant to orthopaedic challenges.

See pages 99 - 147 for financial disclosure information.
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Sonication Has the Potential to Improve Culture Yield in Patients with
Clinical Infection

Hemil Hasmukh Maniar, MD; Kristin McPhillips, MD, MPH; Jove Graham, PhD;
Michael Foltzer, MID; Thomas R. Bowen, MD; Daniel S. Horwitz, MD;

Geisinger Medical Center, Danville, Pennsylvania, USA

Purpose: The number of patients with orthopaedic infections is rising with increased
number of surgeries performed. Most infections involving orthopaedic implants result in
the formation of a biofilm on the implant; organisms living in the biofilm are difficult to
collect for laboratory analysis because they are adhered to the implant. Sonication dislodges
bacteria from metal surfaces using low-frequency ultrasound, allowing for better culture
yield. While arthroplasty explants are routinely sonicated, the sonication results of trauma
explants are not known.

Methods: In an IRB-accepted retrospective review, all patients who had surgical
explantation of an orthopaedic trauma device (plates, screws, nails) from August 2010 to
July 2013 were included in the study. External fixators and other implants that intentionally
extended through the skin were excluded. A detailed review of the electronic medical
record was performed to note the indication for explantation as well as preoperative
clinical and laboratory features to diagnose infection. Postoperative results of tissue culture
and sonicate fluid were studied. Infected patients without routine cultures were excluded.
Patients with intraoperative features of infection were also considered “infected.” Clinical
evidence of infection was considered the “gold standard.”

Results: A total of 146 orthopaedic trauma-related devices (plates = 60, screws = 48, nails =
29,nail screws = 6, other = 3) explanted in the study period were sonicated. 32 of 146 (22%)
were from clinically infected patients. 30 of these (94%) had a positive culture and 2 (6%)
had a negative culture. In one clinically infected patient with a negative culture, sonication
was able to detect presence of a specific organism in low yield. In another patient, with
a positive culture, sonication was able to detect an additional organism. Overall, if
explanted orthopaedic devices in patients with known clinical infection were to subjected
to sonication only and not cultured, a positive microbiological yield with sonication would
be 29/32 (91%) (including counts less than 20 colony forming units) as opposed to 30/32
(94%), a difference not statistically significant (Table 1). Sonication had a high sensitivity
29/32 (91%; 95% confidence interval [CI]: 75%-98%) but low specificity 72/114 (63%; 95%
CI: 54%-72%) for clinical infection (Table 2). Some patients without infection did not get
routine cultures; however, among those who were cultured, sensitivity and specificity of
culture to detect infection were 94% and 88%, respectively

Culture
Sonication — - Total
Positive | Negative
Positive 28 1 29
Negative 2 1 3 Table 1. Culture Versus Sonication Results
Total 30 2 32 in Clinically Infected Patients (N = 32)

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.

179

192}
=
O
<
<
=
92}
-]
<
I~
[
<
R




%]
=
9]
<
[
=
3}
=)
<
[
55
<
~

Clinical Infection

Sonication Total
Positive | Negative

Positive 29 42 71

Negative 3 72 75

Trauma 32 114 146

Table 2. Clinical Infection Versus
Sonication Results in All Patients (N = 146)

Conclusion: In clinically suspected cases with infection, combined sonication and culture
appears to increase the ability to detect biofilm forming organisms. Appropriate antibiotic
therapy specific to those organisms can then be initiated. Further studies with larger
sample size would be beneficial.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: MESS, PAPER #19, 2:52 pm OTA 2014

Pulsatile Lavage of Open Musculoskeletal Wounds Causes Muscle Necrosis and
Dystrophic Calcification

Astor Devon Robertson, MBBS"; Stephen Zhao, BS'; Thao Nguyen, MD"; David E. Jaffe, MD";
Carla Hebert, BS'; William Lawrence Fourney, PhD?; Joseph Stains, PhD';

Vincent D. Pellegrini Jr, MD?;

"University of Maryland School of Medicine, Baltimore, Maryland, USA;

?University of Maryland, College Park, Maryland, USA;

*Medical University of South Carolina, Charleston, South Carolina

Purpose: Adequate wound irrigation of open musculoskeletal injuries is unanimously
regarded as indispensable in the prevention of infection by decreasing bacterial load and
other contaminants. While the removal versus the further seeding of debris into host tissue
has been the subject of numerous studies, the detrimental effects of irrigation on muscle
tissue has hardly been reported. This study aims to assess the relative damage to host muscle
by pulsatile versus bulb syringe irrigation.

Methods: 24 Sprague-Dawley rats underwent hindlimb blast amputation via a column
of propelled water following detonation of a submerged explosive. All wounds were
irrigated with a 40:1 saline to chlorhexidine solution and had primary closure. There were
three treatment groups (each n = 12): Group 1 underwent debridement above the zone of
injury (ZOI) with through-knee amputation and 250 mL bulb syringe irrigation; Group 2
underwent both pulsatile lavage and through-knee amputation and irrigated with 1 L of
solution using pulsatile lavage (Dental Pik) at 15-20 psi. In Group 3, an additional 6 animals
were not subjected to the blast procedure but underwent a 3-cm anterolateral left thigh
incision down to muscle, and pulsatile lavage of the wound. The animals were followed
with serial AP and lateral radiographs monitoring for the appearance and evolution
of any soft-tissue radiopacities until euthanasia at 24 weeks. X-ray-guided excisional
muscle biopsies on a few representatives from each group were done at 6 weeks and
post euthanasia, and prepped for histologic analysis with hematoxylin and eosin (H&E),
Alizarin Red, and Von Kossa stains. Both of the latter are special stains for calcium deposits.

Results: All animals treated with bulb syringe irrigation had a benign radiographic course,
with no evidence of radiopaque lesions. On the contrary, all animals that were subject to
pulsatile lavage at 20 psi developed radiopacities that first appeared at around 10 days
postoperatively, increased in density up to around 16 weeks, then showed signs of gradual
decrease thereafter. H&E, Alizarin Red, and Von Kossa staining all revealed evidence of
tissue damage with an abundance of inflammatory cells, and calcium deposits.

Conclusion: Pulsatile lavage when used in trauma-related musculoskeletal injuries may
cause additional insult to viable muscle tissue resulting in muscle necrosis, which can be
complicated by dystrophic calcification as evident in our results. Bulb syringe irrigation,
while not as effective in the removal of debris, appeared to be the safer irrigation option
of the two.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: MESS, PAPER #20, 2:58 pm OTA 2014

Failure of Indomethacin and Radiation to Prevent Blast-Induced Heterotopic
Ossification in an Animal Model

Astor Devon Robertson, MBBS?'; Stephen Zhao, BS'; Thao Nguyen, MDY;

Robert E. Holmes, MD? David E. Jaffe, MD"; Juong G. Rhee, PhD";

William Lawrence Fourney, PhD?; Joseph Stains, PhD'; Vincent D. Pellegrini Jr, MD?
"University of Maryland School of Medicine, Baltimore, Maryland, USA;

*Medical University of South Carolina, Charleston, South Carolina, USA;

SUniversity of Maryland, College Park, Maryland, USA

Purpose: Heterotopic ossification (HO) in the residual limb has been a common morbidity
in soldiers who survive extremity amputation via blast mechanisms during recent war
conflicts. While several LevelI clinical studieshave demonstrated the efficacy of prophylactic
regimens using either nonsteroidal anti-inflammatory drugs (NSAIDs) or low-dose external
beam irradiation (XRT) to prevent HO formation following total hip arthroplasty and surgical
treatment of acetabular fractures, the HO prophylactic potential of any of these treatment
modalities in the setting of trauma or trauma related amputation has never been assessed.
This study was aimed at investigating the effectiveness of the NSAID indomethacin and
irradiation, in the prevention of HO formation following extremity blast amputation in a
rat model.

Methods: 36 Sprague-Dawley rats were subjected to blast amputation of a hindlimb via a
column of propelled water following detonation of a submerged explosive. There were 12
controls, 12 animals received an oral suspension of indomethacin at a dose of 3 mg / kg for
10 days starting on operative day, while another 12 received a single dose 8 Gy of irradiation
to the amputated stump on the third postoperative day. All wounds were treated with bulb
syringe irrigation, minimal debridement of skin edges, and primary closure of fascia and
skin. Serial radiographs were done until euthanasia at 24 weeks, at which time HO severity
was quantified as (0) absent, (1) mild, (2) moderate, or (3) severe, and HO type qualified as
contiguous with the residual stump or as distinct bony islands, by independent graders.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Results: One animal in the irradiation group died 2 weeks postoperatively and was not
replaced. One animalin the control and indomethacin groups, and 2 animals in the irradiation
group developed persistent granuloma-like lesions on their residual stumps. These animals
all had radiographic evidence of HO. The mean HO severity was 1.5, 1.14, and 1.97 in the
control, indomethacin, and irradiation groups, respectively. The qualitative means of HO type
were 1.5, 1.47, and 2.12 in the control, indomethacin, and irradiation groups, respectively.
Kruskal-Wallis one-way analysis of variance revealed no significant differencein HO severity
or type between both treatment groups and control.

Conclusion: While indomethacin and XRT used prophylactically have shown efficacy in the
prevention of HO in non-blast extremity injuries, these interventions when administered
in a similar fashion seem not to effect any change in the development of HO in the setting
of blast-injured extremities with resultant amputation. This revelation may be indicative
of the provocation of inciting stimuli so overwhelming that conventional interventions are
ineffective. The effect of NSAIDs administered pre-blast, earlier XRT post-blast, or both
treatment modalities combined immediately after blast injury warrants further study.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: MESS, PAPER #21, 3:04 pm OTA 2014

The Surgeon’s Catch-22: A Prospective Study on Inflammation, Wound Failure, and
Heterotopic Ossification in Combat Wounds

Donald N. Hope, MD; Jonathan A. Forsberg, MD; Benjamin K. Potter, MD;

Elizabeth M. Polfer, MD; Eric A. Elster, MD, FACS;

Walter Reed National Military Medical Center, Bethesda, Maryland, USA;

Naval Medical Research Center, Silver Spring, Maryland, USA

Background/Purpose: After a decade of war, we have observed an increase in both combat-
related injury survival, as well as a paradoxical increase in injury severity, mainly due to the
effects of blasts. These severe injuries leave a devastating impact on each patient’s immune
system, resulting in massive upregulation of the systemic inflammatory response. In this
setting, the timing of wound closure is made based mainly on subjective determinations
and the surgeon’s anecdotal experience. However, closing a wound either too early or too
late can be problematic. By examining the inflammatory mediators, preliminary data sug-
gest that it may be possible to correlate complications such wound failure and heterotopic
ossification (HO) with distinct systemic and local inflammatory profiles. We asked whether
systemic or local markers of inflammation could be used as an objective means to estimate
the likelihood of wound failure and /or HO in patients sustaining combat-related injuries.

Methods: 200 combat-wounded active duty servicemembers who sustained high-energy
extremity injuries were prospectively enrolled between 2007 and 2013. In addition to injury-
specific and demographic data, we quantified 24 cytokines and chemokines in the serum
and wound effluent during each debridement. Correlations were investigated between these
markers and wound failure or HO.

Results: The relationships between inflammatory proteins and wound-specific outcomes
varied throughout the debridement process. For patients who formed HO, serum interleukin
(IL)-3 (P = 0.002), serum IL-12p70 (P = 0.0013), effluent IL-3 (P = 0.02), and effluent IL-13 (P
= 0.006) were independently associated with HO formation. Both serum ProCT (P = 0.03)
and effluent IL-6 (P = 0.02) correlated with wound failure.

Conclusion: Weidentified correlates of wound-specific complications such as wound failure
and HO by characterizing the patient’s systemic and local inflammatory response. Models
designed to codify these interactions and estimate the likelihood of complications such as
wound failure and HO must accommodate nonlinear relationships that vary over time.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 3:45 pm OTA 2014

BSFF SYMPOSIUM 4:

BIGGER DATA - BIGGER PROBLEMS?

Moderators: Mohit Bhandari, MD, PhD, FRCSC
Gerard P. Slobogean, MD, MPH, FRCSC

3:45 pm What is Big Data?
Gerard P. Slobogean, MD, MPH, FRCSC
4:00 pm NHS Database- What It Can and Cannot Do
Peter V. Giannoudis, MD
4:10 pm Scandinavian Data-Ongoing Challenges and Successes
Frede Frihagen, MD, PhD
% 4:20 pm Designing Studies That Utilize Large Databases: The Basics
2 Mary L. Forte, PhD
E 4:30 pm The Future of Large Scale Databases:
2 Will They Replace the Clinical Trial?
é Saam Morshed, MD, PhD
£ 4:40 pm Discussion

NOTES

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Int’l Research Studies, 4:50 pm OTA 2014

INORMUS Invited Paper - Trauma Worldwide Data Set
Mohit Bhandari, MD, PhD, FRCSC
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Int’l Research Studies, PAPER #22, 4:56 pm OTA 2014

Changing the System: Improving Outcome From Major Trauma by Developing a
National System of Regional Major Trauma Networks

Christopher G. Moran, MD, FRCS(Ed)"; Maralyn Woodford?; Fiona Lecky, FRCS, MSc, PhD?
Antoinette Edwards, BA%; Timothy Coats, MBBS, FRCS, MD? Keith Willett, MD, FRCS?;
'NHS England, Nottingham University Hospital, Nottingham, United Kingdom;

*Trauma Audit and Research Network, University of Manchester, Manchester, United Kingdom;
SNHS England, Oxford, United Kingdom

Background/Purpose: International evidence suggests that trauma care improves with
organized trauma systems. In England, trauma care for the entire population (58.5 million)
was reorganized in 2012 with the development of Trauma Networks. All hospitals in the
country were designated as either Major Trauma Center (MTC; Level-1: n = 26) or Trauma
Units (TU; Level-2), or Local Emergency Hospitals (LEH; Level-3). Prehospital care was
also reorganized so that patients identified with major trauma were taken directly to the
MTC if within 45 minutes travel time from accident. Other patients are taken to the nearest
TU for resuscitation and expert triage before secondary transfer to the MTC. All Level-3
centres are bypassed. This paper reviews the early results.

Methods: From April 2008 until April 2014, data on 118,801 patients with an ISS >8 was
prospectively collected by the national Trauma Audit and Research Network (TARN). The
probability of survival was calculated using a model including ISS, age, blood pressure
on arrival at hospital, and Glasgow Coma Scale (GCS). The odds ratio of survival (+95%
confidence interval) was then calculated for each year and normalized to the year 2008-
20009.

Results: From 2008 until 2011 there was a no significant change in the odds of surviving
major trauma in England. However, following introduction of the Major Trauma Networks
there was a significant (P < 0.008) 19% increase in the odds of survival during the first year
of the new system and a further 17% increase in the odds of survival during the second
year as the system matures so that the odds of survival for the population is now 1.36
compared to 2008. Process measures within the trauma system have shown significant
increases in reception by an attending-led trauma team, more rapid intubation and CT
scan, and increased use of tranexamic acid and massive transfusion protocols (all P < 0.001).

Conclusion: We believe this is the first attempt at an organized change in the system for
major trauma care on a national level and covering a population of over 50 million. We
have observed a significant improvement in the care process together with a significant
improvement in the odds of surviving. This demonstrates that improvements seen in
smaller state or regional trauma systems can be translated into a national trauma system
with similar improvements for the whole population.

See pages 99 - 147 for financial disclosure information.
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Wed., 10/15/14 BSFF: Int’l Research Studies, PAPER #23, 5:02 pm OTA 2014

Increased Systemic Complications in Open Femoral Shaft Fractures Are Associated
with the Degree of Soft-Tissue Injury Rather Than New Injury Severity Score (NISS)
Values: A Nationwide Database Analysis

Christian D. Weber, MD'; Rolf Lefering, PhD?; Thomas Dienstknecht, MD';

Philipp Kobbe, MD, PhD'; Richard M. Sellei, MD?"; Frank Hildebrand, MD, PhD";
Hans-Christoph Pape, MD, PhD, FACS'; Trauma Registry of the German Trauma Society;
'RWTH Aachen University Medical Center, Department of Orthopedic Trauma,

Aachen, Germany;

2Institute for Research in Operative Medicine (IFOM), University of Witten/Herdecke,
Cologne-Merheim Medical Center, Cologne, Germany

Background/Purpose: In blunt high-energy trauma, the degree of soft-tissue injuries asso-
ciated with femoral shaft fractures may vary. The objective of this study was to assess the
impact of open versus closed soft-tissue injuries associated with femoral shaft fractures on
major systemic complications and mortality after trauma.

Methods: In this prospective cohort study from a population-based trauma database, patients
with femoral shaft fracture (AO/OTA-32) were divided into the following groups: closed
femoral shaft fracture (CFSF) and open femoral shaft fracture (OFSF). Open soft-tissue in-
juries were classified according to the Tscherne classification. Data of demographic, injury,
therapy, and outcome characteristics (eg, multiple organ failure [MOF], sepsis, mortality,
length of stay [LOS]) were collected and analyzed using SPSS.
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Results: Data from 32.582 trauma victims were documented in a nationwide trauma registry
between January 1, 2002 and December 31, 2013. Among 5761 trauma patients (NISS 30 +
14 points), 4423 belonged to the CFSF group (77%) and 1338 belonged to the OFSF group
(23%). Open fractures were separated into I° (334, 28.1%), II° (526, 44.3%), 11I° (309, 26%),
and IV° (19, 1.6%). OFSF are associated with an increased risk for hemorrhagic shock (HS),
higher resuscitation requirements, and increased in-hospital and intensive care LOS, but
not with increased injury severity according to NISS, sepsis, or mortality. The prevalence of
MOF, sepsis and mortality increased with the degree of open soft-tissue injury.

Conclusion: Open femur fractures were not associated with higher injury severity scores
(NISS), but with an increased risk for HS, higher resuscitation requirements, MOF, and
increased length of stay (LOS). The incidence of sepsis and mortality increased with the
degree of open soft-tissue injury. The treatment of OFSF seems to be more complex and
time-consuming, but the risk for major clinical complications (eg, sepsis, mortality) seems
to be comparable for both groups.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Wed., 10/15/14 BSFF: Int’l Research Studies, PAPER #24, 5:08 pm OTA 2014

Anatomic Region and the Risk of Adverse Events in Orthopaedic Trauma:
An Analysis of 19,000 Patients

Cesar S. Molina, MD; Rachel V. Thakore, BS; Eduardo ]. Burgos, MD;

William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;

Vanderbilt University, Nashville, Tennessee, USA

Purpose: Little data exist exploring adverse events in orthopaedic trauma surgery. As our
health-care system creates potential reimbursement implications for perioperative compli-
cations through readmission penalties, etc, it is increasingly important to turn our atten-
tion to this issue. Through the American College of Surgeons National Surgical Quality
Improvement Program (ACS-NSQIP) database, we sought to compare adverse events in
orthopaedic trauma procedures by anatomic region (upper extremity [UE], hip and pelvis
[HP], and lower extremity [LE]) and to evaluate the impact of anatomic region on the overall
rate of complications.

Methods: The ACS-NSQIP prospective database was used to identify a total of 91 CPT
codes representing 19,028 orthopaedic trauma patients from 2005-2011. These patients were
then divided into three anatomic regions: UE (n = 4925), HP (n = 5273), and LE (n = 8830).
Perioperative minor and major complications were recorded and include wound dehis-
cence, superficial surgical site infection, pneumonia, urinary tract infection, death, deep
wound infection, myocardial infarction, deep venous thrombosis, pulmonary embolism,
peripheral nerve injury, sepsis, and septic shock. A comparison in perioperative complica-
tions between the three groups was performed using ¢* analysis. We used a multivariate
analysis that controls for age, medical comorbidities, American Society of Anesthesiologists
(ASA) status, operative time, baseline functional status, and anatomic region to evaluate
risk factors for complications.

Results: Atotal of 19,028 orthopaedic trauma cases were divided into three anatomicregions:
25.9% (n = 4925) UE, 27.7% (n = 5273) HP, and 46.4% (n = 8830) LE. Table 1 shows the dif-
ference in age, ASA scores, and complication rates between the three groups. Statistically
significant differences were identified when comparing demographics between HP and
UE patients; these include the number of patients in each group over 65 years of age (85%
vs. 32.2%), ASA >2 (78.9% vs. 32.4%), and diabetes (17.9% vs. 11.1%) (P = 0.01). No other
variables were significantly different among the groups. After controlling for several im-
portant individual patient factors, hip and pelvis patients are nearly four times more likely
to develop any perioperative complication than upper extremity patients (odds ratio [OR]:
3.79, 95% confidence interval [CI]: 3.01-4.79, P = 0.01). Also, patients in the LE group are
three times more likely to develop any complication versus UE patients (OR: 2.82, 95% CI:
2.30-3.46, P = 0.01). The table shows the differences in patient age and ASA status as well
as presents the overall complication rates:

See pages 99 - 147 for financial disclosure information.
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Table 1. Patient Demographics/Characteristics and Rates of Complications*
Anatomic Region Mean Age* Mean ASA Score* Complication Rate*
Upper extremity 55.4+19.2 216 +0.77 3.0% (148)

(n =4925)
Hip/ pelvis 79.3+£14.0 2.95+0.67 19.0% (1002)
(n =5273)
Lower extremity 70.2+19.3 2.77 £0.77 14.2% (1251)
(n = 8830)
*P < 0.005

Conclusion: There is an alarming difference in complication rates among anatomic regions
in orthopaedic trauma patients. Even after controlling for several variables, patients under-
going procedures to the LE are almost three times more likely to develop a complication
than patients in the UE group. Those undergoing procedures to the HP are almost four
times more likely to develop a complication than patients in the UE group. While some of
these results are explained by age and ASA status, further studies are required to explain
the impact that anatomic region has on the overall complication rate.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14 7:30 am OTA 2014

BSFF SYMPOSIUM 5:

ADVANCES IN ARTICULAR CARTILAGE INJURY AND TREATMENT
- WHERE WE ARE AND WHERE WE'RE GOING

Moderators: Joseph Borrelli Jr, MD
Susanna Chubinskaya, PhD

7:30 am Cartilage’s Response to Injury
Dominik Haudenschild, PhD
7:40 am Current/Futures Chondroprotective Products
Susanna Chubinskaya, PhD
7:50 am Chondroplasty/Microfracture/Cells for Treatment of
” Cartilage Injuries
5 Seth Gasser, MD
<
= 8:00 am OsteoChondral Allografts in 2014
§ James Stannard, MD
E 8:10 am Joint Preservation: Treatment of Intra-articular Malunions
= Christian Krettek, MD, FRACS

8:20 am Discussion

NOTES

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  BSFF: Articular Pathology, PAPER #25, 8:45 am OTA 2014

AThe Dose-Response Effect of the Mast Cell Stabilizer, Ketotifen Fumarate,
on Post-Traumatic Joint Contractures

Prism Schneider, MD, PhD, FRCSC; Herman Johal, MD, MPH; Andrew R. Buckley;
Kevin A. Hildebrand, MD, FRCSC;

University of Calgary, Calgary, Alberta, Canada

Purpose: Posttraumatic joint contracture (PTJC) is a debilitating complication following an
acute fracture or intra-articular injury, which can lead to loss of motion at the affected joint.
Prior research has shown that, in a rabbit model, treatment with ketotifen can significantly
reduce the severity of joint contracture; however, the doses used previously were 0.5 mg/
kg or 1.0 mg/kg twice daily, and there was no dose-response relationship shown over this
narrow range. Prior to clinical testing in humans, knowledge of the dose-response rela-
tionship is required and an optimal dose range needs to be identified where contracture
reduction is maximized while side effects are avoided. We hypothesize that there will be
a linear dose-response effect of ketotifen on posttraumatic contractures and joint capsule
properties, using an in vivo rabbit model.

Methods: After obtaining IRB approval, an in vivo model of PT]C of the knee was created,
using a combination of intra-articular injury and internal immobilization in skeletally ma-
ture New Zealand White rabbits. Five groups of animals were studied (n = 10 per group):
a nonoperative control group, a group with the operatively created PTJC and no pharma-
cological treatment (operative contracture group), and three groups with the operatively
created PTJC treated with a mast cell stabilizer, ketotifen fumarate, at doses of 0.01 mg/kg,
0.1 mg/kg, and 5.0 mg/kg ketotifen twice daily (the 0.01-mg/kg, 0.1-mg/kg, and 5.0-mg/
kg ketotifen groups). After 8 weeks of immobilization, flexion contractures were measured
using a custom rabbit-knee-gripping device, attached to a hydraulic materials testing ma-
chine (MTS, Eden Prairie, MN) and the posterior aspect of the joint capsule was harvested
for immunohistochemical quantification of myofibroblast and mast cell numbers.

Results: Flexion contractures developed in the operative contracture group and the severity
of the contractures exhibited a dose-response reduction in all three of the groups treated
with 0.01 mg/kg, 0.1 mg/kg, and 5.0 mg/kg of ketotifen, respectively; however this effect
was greatest between the 0.01-mg/kg and 0.1-mg/kg doses. The joint capsule myofibro-
blast and mast cell numbers in the operative contracture group were significantly increased
compared with the values in the control group (P < 0.001), and the myofibroblast and mast
cell numbers in the 0.1-mg/kg and 5.0-mg/kg ketotifen groups were significantly reduced
compared with the values in the operative contracture group (P < 0.001). There were 2
implant failures, 1 deep infection resulting in death, and 2 pre-experimental deaths during
the acclimatization period.

Conclusion: The use of a mast cell stabilizer, ketotifen fumerate, reduces the biomechanical
and cellular manifestations of joint capsule fibrosis in a rabbit model of posttraumatic joint
contracture and a dose-response relationship wasidentified. Reductioninbiomechanical and
cellular contracture properties began at the 0.1-mg/kg dose, which is lower than previously
studied doses. This study suggests that an inflammatory pathway, mediated by mast cell

A OTA Grant

o The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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activation, is involved in the induction of joint capsule fibrosis after traumatic injury. The
range of doses used in this study includes both human-equivalent dosing and the currently
used therapeutic dose for the treatment of asthma in humans.
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Thurs., 10/16/14  BSFF: Articular Pathology, PAPER #26, 8:51 am OTA 2014

APresence and Degree of Matrix Metalloproteinases and Aggrecan Breakdown
Products in the Setting of Acute Intra-Articular Fracture

Justin Haller, MD; Molly McFadden, PhD; David L. Rothberg, MD; Erik Kubiak, MD;
Thomas F. Higgins, MD;

University of Utah Department of Orthopaedics, Salt Lake City, Utah, USA

Background/Purpose: Matrix metalloproteinases (MMPs) are a group of enzymes that play
arole in tissue remodeling and have the ability to degrade articular cartilage. Aggrecan is a
proteoglycan found in the extracellular matrix of cartilage. Proteolytic cleavage of aggrecan
leads to aggrecan fragments that may be associated with cartilage degradation. Prior stud-
ies have demonstrated an association between the degree of inflammatory osteoarthritis
and the presence of MMPs and presence of aggrecan breakdown products, suggesting a
causative role in those diseases. The presence or absence of these compounds in the acute
setting of articular fracture has not been established. Previous study of inflammatory cyto-
kines demonstrated a local response, but did not examine these compounds. This study is
designed to evaluate the presence of MMPs and aggrecan breakdown products following
intra-articular tibial plateau fracture.

Methods: After IRB approval, investigators prospectively aspirated synovial fluid from the
injured and uninjured knees of 45 patients between the ages of 18 and 60 years with tibial
plateau fractures. Patients with open fracture, history of autoimmune disease, preexisting
arthritis, or presentation greater than 24 hours from injury were excluded. The 20 patients
who required spanning external fixator followed by definitive fixation were aspirated at
both surgeries. The concentrations of MMP-1, -2, -3, -7, -9, -10, -12, and -13 were quanti-
fied using multiplex assays. Additionally, aggrecanase-cleaved aggrecan fragments were
quantified using a sandwich ELISA (enzyme-linked immunosorbent assay) with an a-ARGS
monoclonal antibody. Repeated-measures analysis of variance was used to test for differ-
ences on the log-transformed variables.

Results: We enrolled 45 patients (14 females, 31 males), with an average age of 42 years
(range, 20-60). There were 24 low-energy (OTA 41B or Schatzker 1-3, all OTA 41B) tibial pla-
teau injuries and 21 high-energy (Schatzker 4-6) tibial plateau injuries. Of the high-energy
fractures, 6 were OTA 41B3 and 15 were OTA 41C. There were significantly higher concen-
trations of MMP-1 (P < 0.001), MMP-3 (P < 0.001), MMP-9 (P < 0.001), MMP-10 (P < 0.001),
MMP-13 (P = 0.001), and aggrecan breakdown (P = 0.021) in injured knees as compared
to uninjured knees. Only MMP-9 (P = 0.05) was found to be significantly greater in high-
energy as compared to low-energy injuries. Interestingly, aggrecan breakdown (P = 0.007)
was significantly greater in low-energy as compared to high-energy injuries. MMP-1 (P <
0.001), MMP-3 (P = 0.026), MMP-12 (P < 0.001), and aggrecan breakdown (P < 0.001) were
significantly greater at the time of the second procedure at an average of 9.5 days (range, 3-21
days) from initial surgery. Conversely, the concentration of MMP-9 was significantly less at
the time of the second surgery (P = 0.005). Both MMP-10 and MMP-7 remained elevated at
the second time point, but this trend was not statistically significant. While MMP-13 was
not significantly elevated in the injured compared to uninjured knee at the time of initial
injury, MMP-13 was significantly elevated at the second procedure (P < 0.001).

A OTA Grant

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusion: There is a significant increase in aggrecan breakdown and presence of MMPs
in the acutely injured knee compared to the control knee, demonstrating the response after
joint trauma to be local. In contrast to other inflammatory mediators examined, only MMP-9
was acutely elevated in high-energy as compared to low-energy injuries, suggesting that
this proteinase may be associated with greater acute joint destruction. Perhaps most im-
portantly, most of the MMPs and amount of aggrecan breakdown continued to be elevated
a mean of 10 days after injury, demonstrating that the cartilage is subjected to continued
interaction with matrix degenerating proteases over a week after injury. Given these data,
these factors merit further investigation for a potential role in the ultimate development of
posttraumatic arthritis.

See pages 99 - 147 for financial disclosure information.

196



Thurs., 10/16/14  BSFF: Articular Pathology, PAPER #27, 8:57 am OTA 2014

Pre-Injury Depletion of Macrophages Results in Increased Acute Joint Inflammation
Following Articular Fracture

Karsyn N. Bailey; Bridgette D. Furman, BS; Kelly A. Kimmerling, MS; Chia-Lung Wu, PhD;
Janet L. Huebner; Virginia B. Kraus, PhD; Farshid Guilak, PhD; Steven A. Olson, MD;
Duke University Medical Center, Durham, North Carolina, USA

Background/Purpose: Posttraumatic arthritis (PTA) is an accelerated form of arthritis
that occurs following joint injury. Following articular fracture, C57BL /6 mice showed sig-
nificant signs of PTA, whereas MRL/Mp] mice, a superhealer mouse strain, exhibited less
severe joint degeneration. In order to elucidate the link between macrophages and PTA,
a transgenic mouse strain that allows for the specific depletion of macrophages was used
in this study. The Macrophage Fas-Induced Apoptosis (MAFIA) mouse strain expresses
the inducible Fas-suicide gene, which facilitates apoptosis of macrophages following the
administration of AP20187. We hypothesized that locally depleting synovial macrophages
in the MAFIA mice would reduce joint synovitis following articular fracture. The objective
was to characterize the role of macrophages in acute joint inflammation and synovitis fol-
lowing articular fracture.

Methods: Male MAFIA mice (Jackson Laboratories) were obtained at 6 weeks of age and
then aged to skeletal maturity at 16 weeks, at which point the left hindlimb was subjected
to a moderate articular fracture as previously reported. Macrophages were locally depleted
at 2 days prior to fracture, immediately following fracture, or 2 days post fracture. The
AP20187 (n = 6 per time point), which induces macrophage apoptosis in the MAFIA mice,
or the carrier solution (n = 3 per time point) were delivered via a single 6-uL intra-articular
injection. The mice were sacrificed 7 days post fracture, the limbs were harvested, and serum
and synovial fluid were collected and stored at —80° for future analysis. All hindlimbs were
formalin fixed and scanned with micro-CT (SkyScan 1176, Bruker BioSpin). The limbs were
then processed and paraffin embedded using standard techniques. Histological sections of
the joint were stained using hematoxylin and eosin, and synovitis was quantified using a
modified synovitis grading scheme for mouse tissue. A multifactorial analysis of variance
was used to assess synovitis by group and time, with limb as a repeated measure.

Results: Articular fractures were successfully created in all mice. For synovial inflammation,
fracture in the experimental limb led to increased total synovitis scores compared to contra-
lateral control limbs in all groups (P < 0.05) Additionally, with predepletion (Day —2), mice
that received AP20187 had significantly higher joint synovitis in fractured limbs compared
to carrier solution (P = 0.05). At the other two time points, where depletion occurred on
the day of fracture (Day 0) or 2 days post fracture (Day 2), there was no significant differ-
ence in the level of synovitis between AP20187 and the carrier solution. Mice that received
a local injection of AP20187 prior to fracture (Day —2) exhibited severe joint inflammation
characterized by synovial infiltration with increased cellular density.

Conclusion: The observed changes at all points evaluated did not support our hypothesis;
macrophage depletion did not reduce acute joint inflammation following articular fracture.
Conversely, when depleted 2 days prior to fracture, joint inflammation increased following
articular fracture. The massive influx of inflammatory cells was observed mostly in mac-

¢ The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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rophage-depleted joints, suggesting that macrophages could be a modulator for recruiting
inflammatory cells following injury. Although inflammation has degenerative effects on
cartilage, our data suggest that macrophages are important for regulating synovial inflam-
mation and bone maintenance after joint injury. This finding is significant for understanding
the role of macrophagesininflammation and jointinjury. Our data suggest that macrophages
are important to maintain a controlled inflammatory response to joint injury.

Funding Sources: Arthritis Foundation Grant 5244, National Institutes of Health, Depart-
ment of Defense.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14 9:25 am OTA 2014

BSFF SYMPOSIUM 6:

OSTEOPOROSIS- ARE WE CLOSER TO GOLD STANDARDS?

Moderator: Theodore Miclau 111, MD

9:25 am Fracture Models: Diaphyseal and Metaphyseal Healing
Volker Alt, MD
9:35 am Mechanical Testing: Selection of a Model
Loren Latta, PhD
9:45 am Medical Management
Joseph Lane, MD
9:55 am Atypical Femur Fractures — New Information
Kenneth A. Egol, MD
10:05 am Augmentation of Fixation: Selection of an Optimal Material

Meri Tibi Marmor, MD

10:15 am Discussion
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o The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14  BSFF: Bone Density & Modeling, PAPER #28, 10:40 am OTA 2014

Is There a Future for Femoroplasty in Hip Fracture Prevention?
Introducing Anisotropy Restoring Femoroplasty

Edward K. Rodriguez, MD, PhD; Leandro Grimaldi, MD; Aidin Masoudi, MD;
Ara Nazarian, PhD;

Beth Israel Deaconess Medical Center, Boston, Massachusetts, USA

Background/Purpose: There are presently no standard of care interventional procedures
aimed at preventing hip fracture occurrence in geriatric patients. Prior work on femoroplasty
has focused on attempts to increase fracture resistance of the osteoporotic proximal femur by
insertion of polymethylmethacrylate (PMMA), or other polymeric isotropic fillers. Results
thus far have been inconsistent and no method has been adopted clinically. We introduce
Anisotropy Restoring Femoroplasty (ARF), a technique that aims to mimic proximal femur
anisotropy as defined by trabecular architecture. ARF combines linear structural elements
with calcium phosphate (CP) filler to result in increased overall fracture resistance and
improved stiffness matching.

Methods: A proof of concept pilot study was performed in which a minimally invasive
intraosseous ARF device prototype was designed and tested in a cadaveric porcine
proximal femur model to test whether ARF is a viable option for hip fracture prevention.
Four groups of 6 porcine proximal femurs each—(1) normal control, (2) detrabeculated and
partially decalcified (simulated osteoporotic), (3) simulated osteoporotic with CP isotropic
femoroplasty, and (4) simulated osteoporotic with ARF device plus CP—were instrumented
and tested to failure to quantify maximum load tolerance and construct stiffness.

Results: Insertion of the ARF device plus CP restores load to failure and stiffness of the
proximal simulated osteoportic pig femur model to nearly normal values when tested
to failure. The simulated osteoporotic group and the CP femoroplasty reinforced group
(without ARF) exhibited similar failure load and stiffness, both significantly below the
control group and the simulated osteoporotic group reinforced with the ARF device plus
CP (P < 0.05 for both cases).

Conclusion: In this proof of concept
pilot study, Anisotropy Restoring
Femoroplasty results in increased
fracture prevention potential when
compared with traditional isotropic
femoroplasty. A future minimally
invasive procedure that effectively
improves fracture resistance in
osteoporotic proximal femur could
result in a significant reduction of
mortality, morbidity, and costassociated
with geriatric hip fracture care.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  BSFF: Bone Density & Modeling, PAPER #29, 10:46 am  OTA 2014

Comparison of Femoral Head Rotation and Varus Collapse Between a Single and
Integrated Dual Screw Intertrochanteric Hip Fracture Fixation Device Using a Chair
Rise Biomechanical Model

Aniruddh Nayak, MS'; lan Smithson, MD?; Seth Cooper, MD?; Jacob Cox, MD';

Scott Marberry, MD"; Brandon G. Santoni, PhD'%; Roy Sanders, MD?

'Foundation for Orthopaedic Research & Education, Tampa, Florida, USA;

?Department of Orthopaedics & Sports Medicine, University of South Florida,

Tampa, Florida, USA;

3Orthopaedic Trauma Service, Florida Orthopaedic Institute, Tampa, Florida, USA

Purpose: This study was conducted to compare the efficacy of two intertrochanteric fracture
fixation devices in preventing femoral head rotation and varus collapse using a cadaveric
biomechanical model. We hypothesized that an integrated dual screw construct would
confer greater stability than a single screw construct.

Methods: 11 matched pairs of cadaveric osteopenic female hemipelves (T-scores: —1.5 + 0.5;
age: 72.8 + 5.8 years) were used. The hip joint and capsule were retained during soft-tissue
dissection. An unstable intertrochanteric fracture without calcar support (OTA 31-A2) was
created in each specimen using a customized jig prior to reduction and fixation with either
a single screw (Gamma3, Stryker Orthopaedics, Mahwah, NJ) or integrated dual screw
fixation device (InterTAN, Smith & Nephew, Memphis, TN) under fluoroscopic guidance
(Fig. 1, inset). Specimens were secured in fiberglass resin and coupled to a custom biome-
chanical testing apparatus (Fig. 1) and subjected to 3 months of chair rise simulation using a
combination of controlled pelvis rotation (+45°) and corresponding axial loading at 2:1 body
weight (BW) ratio for 13.5 K cycles while allowing any passive internal-external femoral
shaft rotation. Optoelectronic triads quantified varus collapse and rotation about the neck
axis temporally throughout cycling. If specimens survived 3 months of simulated chair rise
loading (13.5 K cycles at 2 x BW), an additional 2 K cycles of loading was performed in 0.25
x BW/250 cycle increments to a maximum of 4 x BW or until failure.

Results: Femoral head rotation with the integrated dual-screw fixation construct was sig-
nificantly less than the single screw construct after 3 months of simulated chair rise (3.2° vs.
24.5°, P =0.016, see Fig. 2). Maximum femoral head rotation at the end of 4 x BW loading or
until failure was significantly less (7x) for the integrated dual screw than the single screw
construct (5.5° vs. 35.4°, P = 0.006). Varus collapse was significantly less with the integrated
dual screw construct when compared to the single screw construct over the entire cyclic
loading protocol (5.4° vs. 8.4° P =0.021, see Fig. 3).

Conclusion: An integrated dual screw construct confers significantly greater resistance to
multiplanar femoral head rotation and varus collapse over 3 months of simulated chair
rise. This laboratory study provides biomechanical evidence that an integrated dual screw
fixation device may be favorable and provide more predictable fixation than single screw
fixation for the treatment of unstable, extracapsular intertrochanteric fractures in the elderly
patient population with compromised bone quality.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fig. 1. Chair rise biomechanical test setup.
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Fig. 2: Rotation about the neck axis (o)
over 13.5 K loading cycles.

Fig. 3. Varus collapse (. measured over entire

varus)

duration of cyclic loading.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  BSFF: Bone Density & Modeling, PAPER #30, 10:52 am OTA 2014

Traumatic Fracture Healing in Geriatric Mice Shows Decreased Callus Formation with
Associated Deficiencies in Cell Cycle and Immune Cell Function

Luke A. Lopas, BS; Nicole S. Belkin, MID; Patricia L. Mutyaba, BS; Lee McDaniel, MS;

Kurt D. Hankenson, DVM, MS, PhD; Jaimo Ahn, MD, PhD;

University of Pennsylvania, Philadelphia, Pennsylvania, USA

Purpose: Geriatric fragility fractures often display reduced healing, which leads to sub-
stantial morbidity, mortality, and cost to the patient as well as cost to society. An improved
understanding of the fundamental biological deficiencies of geriatric fracture healing will
provide mechanistic insight into this disordered healing and provide rationally selected
therapeutic targets. The purpose of this study was to develop a truly geriatric fracture model
based on chronological age.

Methods: Traumatic, prestabilized, transverse, 3-point-bend tibia fractures were created
in 5-month-old (m/o0) mature young adults and 25-m/o geriatric C57BL/6 mice from
the National Institute of Aging (NIA) colonies. Fracture calluses were harvested at 0, 5,
10, 15, 20, 25, 30, and 40 days post fracture (dpf) for analysis with micro-CT (vivaCT 40),
histomorphometry (Safranin-O, Masson’s Trichrome), immunohistochemistry (IHC; anti-
Proliferating Cellular Nuclear Antigen [PCNA]), quantitative real-time polymerase chain
reaction (qPCR), and microarray. Microarray data was uploaded into DAVID bioinformatics
for gene set enrichment analysis (GSEA) and Cell Type Enrichment Analysis for Microarray
Data (CTen) to evaluate cell populations.

Results: Geriatric mice produce a significantly reduced healing response. As early as
10 dpf, geriatric mice produced less cartilage and total callus. This blunted response in
conjunction with delays in endochondral ossification led to diminished bone and callus
formation throughout fracture healing (Figs. 1A and B). Despite the reduced total cartilage
and bone produced by geriatric mice, the ratio of cartilage and bone relative to total callus
produced was not significantly altered (Fig. 1C). Reflective of this, the relative expression
of chondrogenic and osteogenic genes was similar. Staining for PCNA revealed decreased
proliferation in mesenchymal stem cells in 25-m /o mice. Global gene expression analysis
revealed differences in aged and young healing profiles most strikingly related to cell cycle
and immune function. Cell cycle genes are highly upregulated in young mice at 0, 5, and
10 dpf, but upregulated in geriatric mice at 20 dpf.

Conclusion: Overall, the fracture-healing template appears to be intact in geriatric mice,
much as it is in geriatric humans, but callus expansion is significantly hindered with ad-
ditional temporal delay. Gene expression based analyses of cell populations demonstrate
a reduced proliferative capacity of progenitor cells, which also highlighted differences in
genes related to the cell cycle and immune response. Further exploration of the difference
in progenitor and fracture callus cell populations and the healing environmental milieu is
warranted to identify therapeutically targetable deficiencies in geriatric fracture healing.

o The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fig 1. Micro-CT measurements of (A) total volume, (B) bone volume, and (C) bone volume fraction.
(D) Representative whole callus and midcoronal plane images.
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Thurs., 10/16/14 1:20 pm OTA 2014

SYMPOSIUM I:

CONTEMPORARY DEBATES IN ORTHOPAEDIC TRAUMA

Moderator: Michael Suk, MD, |D

Faculty: Bruce D. Browner, MD Gerald J. Lang, MD
Lisa K. Cannada, MD Douglas W. Lundy, MD
A. Alex Jahangir, MD Samir Mehta, MD
Clifford B. Jones, MD Philip R. Wolinsky, MD
1:20 pm OTA Health Policy Chairman Update
Michael Suk, M D

Proposition 1:

“The US Should Adopt a Standardize Approach to Hip Fracture Care”
1:30 pm Faculty
2:00 pm Open Microphone

Proposition 2:
“Implementation of the Accountable Care Act is Good for Orthopedic Trauma

”
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2:10 pm Faculty
2:40 pm Open Microphone

NOTES

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #31, 3:20 pm OTA 2014

Does Ankle Aspiration for Acute Ankle Fractures Result in Pain Relief?
A Prospective Randomized Double-Blinded Placebo-Controlled Trial
Timothy |. Ewald, MD, BS, MSc; Pamela K. Holte, CNP; Joseph R. Cass, MD;
William W. Cross 111, MD; S. Andrew Sems, MD;

Mayo Clinic, Rochester, Minnesota, USA

Purpose: Aspiration of fracture hemarthrosis hasbeen previously recommended as amethod
of pain control following certain intraarticular fractures. This study is designed to determine
if aspiration of the fracture hemarthrosis in the setting of an acute ankle fracture results in
pain relief and diminished need for narcotic pain medications.

Methods: After IRB approval, the investigators randomized 109 patients with an ankle
fracture (OTA classification 44) who presented within 24 hours of injury to undergo either
an ankle aspiration to remove the hemarthrosis, or to receive a sham procedure where the
needle was advanced to the level of the subcutaneous tissue above the capsule, but no fluid
was removed. Both the patient and the investigators were blinded. No differences were
seen between these study groups. Patients recorded their Numeric Rating Scale (NRS) pain
scores and narcotic usage (oral morphine equivalents [OMEs]) for the first 72 hours or until
a surgical procedure occurred, whichever was first. Secondary outcomes included limb
volumes (as measured by the technique of fluid displacement), 6-month Olerud-Molander
(OM) and SMFA (Short Musculoskeletal Function Assessment) scores, and complications.

Results: A total of 109 subjects (37 males, 72 females) were enrolled with an average age of 52
years. 56 patients were randomized to aspiration, removing an average of 5mL of hemarthrosis.
53 patients were randomized to and received the sham procedure (control). There were 9 OTA
44A, 78 OTA 44B, and 22 OTA 44C, occurring in even distribution between the aspiration
and sham procedure groups. The NRS pain score between emergency department arrival
and dismissal improved 2.9 in the aspiration group and 2.5 in the sham group (P = 0.4). The
highest pain scores in the first 24 hours after injury were 7.3 in the aspiration group and 7.4
in the sham group (P = 0.88); hours 24-48 maximum scores were 5.7 in each group (P = 0.97);
hours 48-72 maximum scores were 4.6 and 5.2 (P = 0.33). Pain medicine usage in the first 72
hours following injury showed a total of 89 mg OME:s in the aspiration group and 103 mg
OMEs in the sham group (P = 0.43). Volumetric measurements at initial follow-up showed
that the aspiration group had an average limb volume of 2296 mL on the injured side and
2032 mL on the uninjured side (13% difference), while the control group had volumes of 2248
mL on the injured side and 2012 mL on the uninjured side (12% difference, P = 0.6 between
groups). OM scores at 6 months were 71.7 in the aspiration group and 78.4 in the sham group
(P =0.67). SMFA dysfunction index at 6 months was 15 in the aspiration group and 10.8 in
the sham group (P = 0.12); bother index was 16.7 in the aspiration group and 10.7 in the
sham group (P = 0.09). Two post-ORIF (open reduction and internal fixation) infections were
seen in the aspiration group and none in the sham group (P = 0.5). There were no significant
differences in any outcome measure between the aspiration group and the sham group.

Conclusion: Aspiration of acute ankle fractures did not result in decreased NRS pain scores
or opioid usage following aspiration. No differences in secondary outcomes, including limb
volume, 6-month SMFA and OM scores, or complications were seen. Aspiration of acute
ankle fractures does not provide measurable clinical benefit.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #32, 3:26 pm OTA 2014

Continuous Popliteal Sciatic Nerve Block for Ankle Fractures Reduces
Postoperative Opioid Requirements and Rebound Pain:

A Prospective Randomized Comparative Trial

David Ding, MD; Arthur Manoli 111, BS; David Galos, MD; Sudheer Jain, MD;
Nirmal C. Tejwani, MD, FRCS;

NYU Langone Medical Center Hospital for Joint Diseases, New York, New York, USA

Purpose: Peripheral nerve blocks have been well studied in the literature with generally
good results for controlling postoperative pain following orthopaedic surgery. However,
patients often experience “rebound pain” occurring 12 to 24 hours postoperatively that is
subjectively worse than in patients treated without regional blocks. The purpose of this
study is to determine whether a continuous infusion of anesthetic will reduce rebound
pain and the need for narcotic analgesia after operatively treated ankle fractures.

Methods: After IRB approval, 50 patients undergoing operative fixation of ankle fractures
were randomized to receive either a popliteal sciatic nerve block as a single injection
(SNB) or a continuous infusion via an On-Q pump. Pain medication (fentanyl and
oxycodone/acetaminophen) and visual analog scale (1-10) pain levels were tracked in the
post-anesthesia care unit (PACU). Patients were discharged with 5/325 mg oxycodone/
acetaminophen for postoperative pain control. Additionally, pain scores, the number of
pain medications taken, and any side effects were assessed at scheduled time points by
blinded data collectors at 8, 12, 24, 48, and 72 hours postoperatively.

Results: While the On-Q group received significantly less fentanyl in the PACU than
the SNB group (21 mcg vs. 71 mcg, P = 0.006), there was no difference in the number
of oxycodone/acetaminophen pills taken in the PACU or in pain levels at discharge. For
all time points after discharge, mean postoperative pain scores and pain pills taken were
lower in the On-Q group versus the SNB group. Differences in pain scores were significant
at the 12-hour postoperative time point (P < 0.001) and differences in pain pills taken
were significant at the 12 to 24-hour (P = 0.002) and 24 to 48-hour (P = 0.03) postoperative
intervals. By 72 hours postoperatively, the On-Q group had taken an average of 14.3 pills
versus 23.8 pills in the SNB group (P = 0.01).

Figure 1. Average visual analog scale pain scores by hours postoperatively for SNB and On-Q
groups with error bars representing +1 standard deviation from the mean. Statistically significant
differences (P < 0.05) are represented by an asterisk.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusion: Use of continuously infused regional anesthetic for pain control in ankle
fracture surgery significantly reduces “rebound pain” and the need for oral opioid analgesia
compared to single-shot regional anesthetic after operatively treated ankle fractures over
a 72-hour period.
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See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #33, 3:37 pm OTA 2014

Intraoperative O-Arm Evaluation on the Effect of Ankle Position on Accuracy of
Syndesmotic Reduction

Paul M. Lafferty, MD; Timothy Hiesterman, MD; Amir R. Rizkala, MD;

Ryan D. Horazdovsky, MDD, Peter A. Cole, MD;

University of Minnesota, St. Paul, Minnesota, USA

Purpose: This is a prospective study aimed at evaluating the effects of ankle position on
the spatial relationships of the tibiofibular syndesmosis by utilizing intraoperative O-arm
imaging. The differences in spatial relationships of the tibiofibular syndesmosis during
intraoperative dorsiflexion and plantar flexion were observed by comparing each reduction
with its contralateral, uninjured side (control). We hypothesize that dorsiflexion of the ankle
will result in malreduction of the syndesmosis more frequently than plantar flexion due to
the re-creation of the deforming force of external rotation, posterior translation, and proximal
migration that occurs with dorsiflexion of the ankle.

Methods: 20 patients with obvious complete syndesmotic disruptions noted on static
radiographs underwent O-arm scans after placement of a clamp across the syndesmosis
but prior to definitive fixation. The clamp was placed at the level of the distal tibiofibular
joint and at 0° with respect to the tibiofibular axis. O-arm images were then taken with the
patient’s ankle dorsiflexed to aneutral position and then in resting plantar flexion. The same
procedure was repeated on the opposite, uninjured ankle for later comparison. All uninjured
ankles had no history of previous injury. The same syndesmotic spatial measurements
cited in Dikos et al and Nault et al were used for the measurement of all O-arm scans.
Measurements from the injured side were then subtracted by the measurements taken in
the same ankle position on the uninjured side. This difference was then compared to the
difference in measurements when the ankle was placed in the other position. The significance
of this comparison was then assessed.

Results: Out of the 14 different types of spatial measurements taken for each ankle position,
a significant difference in measurement between ankle positions was found with 7 types
of spatial measurements and ratios. These included tibiofibular overlap (TFO) (P < 0.001),
anterior tibiofibular interval (ATF) (P < 0.001), q, (P < 0.001), q, (P < 0.001), a (P = 0.04), a:b
(P < 0.001), and d:e (P < 0.001). While in dorsiflexion, ATF (mean = 2.4 mm), q, (mean =
7.3°),a (mean = 0.1 mm), a:b (mean = 0.1), and d:e (mean = 0.2) were measured to be most
similar to their contralateral uninjured measurements when compared to plantar flexion.
While in plantar flexion, TFO (mean = 0.5 mm) and ¢, (mean = 5.5°) were measured to be
most similar when compared to dorsiflexion.

Conclusion: Seven out of the 14 measurements performed showed a significant difference
in reduction depending on ankle position. Compared to the contralateral uninjured ankle,
syndesmotic reduction was shown to be closest to anatomic alignment during dorsiflexion
in 5 out of the 7 parameters measured. These finding could have implications with regards
to the position of the ankle during placement of syndesmotic fixation.

¢ The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #34, 3:43 pm OTA 2014

A Prospective Study to Compare Open Reduction and Ligament Repair Versus
Percutaneous Screw Fixation of the Tibia Fibular Syndesmosis

David Sanders, MD; A. Walid Hamam, MD; Christina Tieszer, CCRP;
Abdel-Rahman Lawendy, MD;

Western University/London Health Sciences Centre, London, Ontario, Canada

Background/Purpose: The outcome of high ankle fractures associated with syndesmotic
disruption (Weber-C [OTA 44.C]) is determined by the quality of the reduction. Using
fluoroscopic parameters (closed reduction) to gauge reduction has variable results. Open
syndesmoticreduction canreduce malreductionrates from40% to 15%. Current syndesmosis
repair techniques include either open or closed reduction, combined with fixation between
the distal tibia and fibula. In this study, we compare radiographic and functional outcomes
between conventional closed reduction and screw fixation of the syndesmosis with open
reduction of the syndesmosis, direct repair of the anterior inferior tibiofibular ligament
(AITFL) and screw fixation. The AiTFL is the first lateral ligamentous stabilizing structure
compromised in rotational syndesmotic injury and is accessible for repair during open
reduction. We hypothesize that restoration of the AiTFL combined with open reduction
is more likely to provide an anatomic repair, and therefore a better outcome, compared to
closed reduction and screw fixation.

Methods: 29 patients (19 male; average age, 37 years) with high ankle fractures and
syndesmotic disruption were enrolled in this IRB-approved cohort study. Following fibular
and/or malleolar fixation, a syndesmosis stress test was performed. Unstable ankles were
treated with either an open or closed reduction and fixation of the syndesmosis. The anatomic
repair technique (AR) involved direct reduction of the syndesmosis, repair of the AiTFL
ligament using suture anchors, and placement of syndesmosis screws. The closed reduction
technique (CR) included fluoroscopicassessment of reduction with the syndesmosis clamped,
followed by placement of syndesmosis screws. 14 patients were treated by AR, 15 by CR.
Rehabilitation was identical between the groups. Functional outcomes included the AOFAS
(American Orthopaedic Foot & Ankle Society) Ankle-Hindfoot Score, Maryland Foot Score,
and FAOS (Foot and Ankle Outcome Score). Radiographic reduction was measured from
bilateral ankle CT scans performed 3 months following surgery; fibular translation and
syndesmosis diastasis were compared between injured and noninjured ankles.

Results: Radiographic: The average difference in ankle translation and diastasis between
injured and noninjured ankles was 0.47 + 0.38 mm in the AR group (mean + standard
deviation), compared with 1.09 + 0.69 mm in the CR group (P < 0.03). 73% of the CR group
and 11% of the AR group had 1 mm or greater side-to-side difference. 11% of the CR group
and none of the AR group had 2-mm incongruity or diastasis. Functional: The Maryland
pain subscore showed a statistically significant (P < 0.05) improvement in the AR group
compared to the CR group. Improved functional outcome scores were noted using the AR
technique compared with the CR technique, but did not reach statistical significance. To
date, 5 patients required removal of hardware for irritation (4 CR; 1 AR). One in the CR
group had failed reduction requiring revision.

o The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusion: We have shown that an open anatomic repair of the syndesmosis results
in better radiographic outcomes compared with percutaneous screw fixation. Pain at 6
months was significantly reduced in the AR group. Based on these results, 20 subjects
per group would be required to demonstrate statistical significance in functional outcome
scores. Efforts to achieve and maintain an anatomic syndesmosis reduction are important to
improve patients’” outcomes. Further study of the anatomic repair technique is warranted.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #35, 3:49 pm OTA 2014

Syndesmotic Fixation in Supination—-External Rotation Ankle Fractures:
A Prospective Randomized Study at a Minimum of 4 Years of Follow-up
Tero Kortekangas, MD; Harri Pakarinen, MD, PhD; Olli Savola, MD, PhD;
Jaakko Niinimdiki, MD, PhD; Sannamari Lepojirvi, MD; Pasi Ohtonen, MSc;
Tapio Flinkkild, MD, PhD; Jukka Ristiniemi, MD, PhD;

Oulu University Hospital, Oulu, Finland

Background/Purpose: This study compared midterm functional and radiologic results of
syndesmotic transfixation versus no fixation in supination—external rotation (SER) ankle
fractures with intraoperatively confirmed syndesmosis disruption. We hypothesized that
early-stage good functional results would remain and unfixed syndesmosis disruption in
SER IV ankle fractures would not lead to an increased incidence of osteoarthritis.

Methods: This was a prospective study of 140 operatively treated patients with Lauge-
Hansen SER IV (Weber B) ankle fractures. After bony fixation, the 7.5-Nm standardized
external rotation stress test for both ankles was performed under fluoroscopy. A positive
stress examination was defined as a difference of >2 mm side-to-side in the tibiotalar or
tibiofibular clear spaces on mortise radiographs. 116 patients had a stable syndesmosis
compared to the uninjured side. The other 24 patients were randomized to either syndesmotic
screw fixation (13 patients) or no syndesmotic fixation (11 patients). After a minimum of 4
years of follow-up (mean, 58 months), ankle function and pain (Olerud-Molander, 100-mm
visual analog scale [VAS] for ankle function and pain) and quality of life (RAND-36) of all 24
patients was assessed. Ankle joint congruity and osteoarthritis were assessed using mortise
and lateral projection plain weight-bearing radiographs and 3-T MRI scans.

Results: Improvementin Olerud-Molander score, VAS, and RAND-36 showed nosignificant
difference between groups during the follow-up. In the syndesmotic transfixation group,
improvements in all functional parameters and pain measurements were not significant,
whereas in the no syndesmotic fixation group Olerud-Molander score improved from 84
to 93 (P = 0.007) and pain (VAS) score from 11 to 4 (P = 0.038) from 1 year to last follow-up.
Radiographs or MRI showed no difference between groups at the follow-up visit.

Conclusion: Syndesmosis transfixation in SER (Weber B)-type fracture patterns had no
influence on the functional results or radiological findings after a minimum of 4 years
follow-up compared to no syndesmosis fixation.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #36, 4:00 pm OTA 2014

Syndesmotic Malreduction Results in Poorer Clinical Outcomes in Supination and
Pronation External Rotation IV Ankle Fractures

Richard M. Hinds, MD; Patrick C. Schottel, MD; Matthew R. Garner, MD;

David L. Helfet, MD; Dean G. Lorich, MD;

Hospital for Special Surgery; New York, New York, USA

Purpose: The purpose of this study was to compare the functional outcomes of postoperative
supination and pronation external rotation (SER and PER) IV ankle fractures in patients with
and without syndesmotic malreduction.

Methods: A prospectively created clinical registry of ankle fractures surgically treated from
2004 to 2010 was reviewed. Inclusion criteria included unilateral SER IV or PER IV ankle
fractures (AO/OTA 44-B), patient age at time of surgery =18 years, preoperative ankle
radiographs and MRI, postoperative bilateral ankle CT scans, and follow-up of 1 year
including Foot and Ankle Outcome Score (FAOS). All patients with CT evidence of articular
malreduction were excluded. 86 patients were ultimately included for analysis. Each ankle
was assessed on axial CT scan for syndesmotic malreduction at a level approximately 1 cm
proximal to the tibial plafond using a novel syndesmotic malreduction assessment method
recently described by Davidovitch et al (Figure 1). Designation of syndesmotic malreduction
was conferred if any one of the three measurements (anterior tibial incisura distance [AI],
posterior tibial incisura distance [PI], or anterior translation distance [AT]) demonstrated a
difference greater than 2 mm between the injured ankle and the uninjured ankle.

Results: 63 of the 86 patients (73%) demonstrated syndesmotic malreduction. These patients
demonstrated a clinically significant reduction in the FAOS Sport subcategory (58 vs. 73; P =
0.064) compared to the 27% (23 /86) with a reduced syndesmosis. No clinically or statistically
significant differences were observed between patients with and without syndesmotic
malreduction in the remaining FAOS subcategories. Demographic, medical comorbidity,
injury severity, and postoperative complication comparison between the syndesmotic
malreduction and reduction cohorts showed no statistically significant differences.

Conclusion: SER IV and PER IV
ankle fractures with syndesmotic
malreduction demonstrate poorer
clinical outcomes than those
withoutsyndesmoticmalreduction.
However, the high syndesmotic
malreduction rate and lack of a
statistically significant difference
between cohorts may represent an
overestimation of malreduction
utilizing this method. Regardless,
we recommend exercising extreme
care in performing open reduction
and internal fixation of these ankle fractures to improve a surgeon-dependent variable
influencing postoperative outcomes.

Figure 1. Syndesmotic malreduction assessment on axial
CT utilizing a novel method.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #37, 4:06 pm OTA 2014

AOutcomes a Decade After Surgery for Unstable Ankle Fracture:

Functional Recovery Does Not Decay with Time

Stephen Gould, MD, MPH"; Deirdre Regan, BA'; Arthur Manoli 111, BS'; Kenneth J. Koval, MD?
Nirmal C. Tejwani, MD"; Kenneth A. Egol, MD'?;

INYU Hospital for Joint Diseases, New York, New York, USA;

?Orlando Regional Medical Center, Orlando, Florida, USA;

3Jamaica Medical Center, Jamaica, New York, USA

Purpose: Ankle fractures are among the most common injuries treated by orthopaedic
surgeons; however, there is a dearth of evidence regarding long-term outcomes following
surgery for an unstable ankle fracture. The purpose of this OTA-funded study is to examine
long-term clinical and radiographic outcomes in a well-documented patient cohort.

Methods: Between January 2001 and January 2007, 500 patients who underwent surgical
repair of an unstable ankle fracture (original cohort) were enrolled in a prospective database
and followed outto 1 year. Trained interviewers recorded baseline characteristics at the time
of injury, including patient demographics, American Society of Anesthesiologists (ASA)
classification, and medical comorbidities. Short Musculoskeletal Function Assessment
(SMFA) scores and American Orthopaedic Foot & Ankle Society (AOFAS) Ankle-Hindfoot
Scale scores were obtained at standard follow-up intervals. Patients were contacted by
mail and telephone for long-term follow-up, which included radiographs and functional
assessment with the use of the SMFA and AOFAS Ankle-Hindfoot Scale. Radiographs
were evaluated for the presence of posttraumatic arthritis of the ankle. Multiple linear
regression was used to identify predictors of functional recovery, binary logistic regression
was used to identify predictors of radiographic osteoarthritis, and paired-samples t-tests
were used to compare long-term functional outcome scores to scores at 1 year.

Results: Overall, 75 patients out of the 148 patients contacted (51%) returned for evaluation
(follow-up cohort). The average length of follow up was 10.5 years (range, 7-13 years),
and the mean age at follow up was 57 years (range, 27-85). The follow-up cohort was
significantly older at the time of injury when compared to the original cohort (P = 0.043;
mean 47.3 years vs. 43.2 years). There was no significant difference in the number of males
and females in the original cohort compared to the follow-up cohort (P = 0.547). Based
on follow-up radiographs, 23.2% of patients had no osteoarthritis, 46.4% of patients had
mild osteoarthritis, 26.1% of patients had moderate osteoarthritis, and 4.3% of patients
had severe osteoarthritis. Overall, 13% of patients had removal of ankle hardware, and 1
patient underwent a tibiotalar fusion secondary to symptomatic posttraumatic arthrosis.
86.2% of patients had none-to-mild ankle pain, and 89.2% of patients had no limitation of
daily activities. According to the AOFAS Ankle-Hindfoot Scale, 86% of patients had =80%
long-term functional recovery and 58% had =90% long-term functional recovery. Overall,
male sex was a predictor of having radiographic osteoarthritis (P < 0.05). There were no
other significant predictors for any severity of radiographic osteoarthritis. Overall, there
was no difference in total SMFA scores at an average of 11 years compared to scores 1
year postoperatively. ASA class 1 or 2 was found to be a significant predictor of functional

A OTA Grant

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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recovery based on long-term standardized total SMFA scores (P < 0.05). No other significant
predictors of functional recovery were identified.

Conclusion: Over a decade after ankle fracture fixation, the majority of patients are doing
well; despite the fact that 76% of patients have some form of radiographic arthritis, very
few experience pain, and have few restrictions in function or daily activities. Patients’
long-term functional outcomes are not significantly different than their outcomes at 1 year.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #38, 4:12 pm OTA 2014

Functional Outcome After Ankle Fractures and Ankle Fracture-Dislocations:

A Prospective Study

Chad Ferguson, MD'"; Michael Ruffolo, MD?'; ]. Kent Ellington, MD?; Rachel Seymour, PhD';
CAPT (ret) Michael ]. Bosse, MD'; CMC-OC Ankle Fracture Research Group'?;

1Carolinas Medical Center, Charlotte, North Carolina, USA;

2OrthoCarolina, Charlotte, North Carolina, USA

Purpose: The literature on patient and injury-specific factors that contribute to functional
recovery and long-term results of ankle fracture-dislocations are limited. Further study
specific to ankle fracture-dislocations may provide insight into patient and injury-specific
factors contributing to poor outcomes or cause surgeons to explore alternative surgical
methods to achieve improved outcomes. The long-term clinical and radiographic outcomes
for patients sustaining ankle fracture-dislocations are poorer than those without dislocation.

Methods: After IRB approval, 80 patients with bimalleolar or trimalleolar ankle fractures
(OTA44A, B, and C type fractures) were prospectively enrolled in a prospective observational
study. The study populationincluded 40 patients with non-dislocated ankle fractures (AF) and
40 with ankle fracture-dislocations (AFD) treated operatively with standard fracture fixation
techniques. Injury characteristics, radiographs, demographics, and medical comorbidities
were collected at the time of injury. Postoperatively, patient-reported outcome scores were
assessed using FAAM (Foot and Ankle Ability Measure) and SMFA (Short Musculoskeletal
Function Assessment) questionnaires. Additional outcomes related to patient recovery and
complications of surgical care were also tabulated.

Results: Demographic and injury characteristics for the two groups are comparable. Data at
6 months are available for 71 patients. 33 (82.5%) AF patients and 38 (95.0%) AFD patients’
outcomes were collected at the 6-month follow-up. Interim results for patient-centered
outcome scores collected at 6 months show a mean FAAM score of 72.8 for AF compared to
68.2 for AFD cohort (P =0.497). Combined SMFA scores for the AF cohort were 36.8 compared
to 37.5 in the AFD cohort (P = 0.847). Based on these results, we report no significant short-
term differences in patient-reported outcome scores between these groups. Additionally, at
the 6-month follow-up, there are no differences in complications (deep venous thrombosis,
pulmonary embolism, neurovascular), time to full weight bearing, or time to full range of
motion based on clinical follow-up data.

Conclusion: The comparison of the outcomes between patients sustaining ankle fractures
and fracture-dislocations provides additional information for clinicians treating these injuries.
Conventionally, ankle fracture-dislocations are considered a higher energy injury with
increased soft-tissue stripping and propensity for concomitant soft-tissue and cartilagenous
injury, putting patients at risk for increased complications and longer recovery. However,
the initial results of our prospective study have shown no difference in FAAM and SMFA
scores, complication rates, or time to full recovery when comparing AF and AFD groups.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #39, 4:18 pm OTA 2014

Correlation Between the Lauge-Hansen Classification and Ligament Injury in
Ankle Fractures

Stephen Warner, MD, PhD; Matthew R. Garner, MD; Richard M. Hinds, MD;

Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

Purpose: The Lauge-Hansen classification system was intended to predict mechanisms
and ligament injuries based on ankle fracture radiographs. Previous work has suggested
that this classification has limitations in its ability to associate ligament injuries with
ankle fracture patterns. The purpose of this study was to better define the ability of the
Lauge-Hansen classification to predict ligament injury in ankle fractures using MRI and
intraoperative findings.

Methods: We reviewed a prospectively collected database of patients who underwent
operative treatment for ankle fractures from 2007-2013. All patients had injury radiographs,
which were assigned a Lauge-Hansen classification by senior orthopaedic residents using
the morphology of the fibula fracture and constellation of other fractures. Included patients
all had preoperative MRI, and one of two experienced musculoskeletal MR radiologists
evaluated the MR images for the integrity of the syndesmotic, talofibular, and deltoid
ligaments. Operative treatment was performed by one senior attending trauma surgeon, who
recorded a Lauge-Hansen classification for each patient based on intraoperative findings.
The basis for the intraoperative classification included direct visualization of fractures and
ligaments and the stability of the tibiotalar joint during intraoperative rotational stress tests.
Comparisons were made between the predicted injuries based on the radiographic Lauge-
Hansen classifications and the preoperative MRI analyses and intraoperative findings.

Results: 300 patients were included in the study, with an average patient age of 47.8 years
(range, 15-88). On the basis of the Lauge-Hansen system, 228 (76%) were classified as
supination—external rotation (SER), 42 (14%) were pronation—external rotation (PER), 11
(4%) were supination adduction, 2 (1%) were pronation abduction (PAB), and 17 (6%) were
not classifiable. Of the 283 fractures that were classified into Lauge-Hansen categories, 254
(90%) had MRI readings of ligamentous injuries and fracture patterns consistent with the
Lauge-Hansen predictions based on the sequential rotational mechanism. Intraoperative
findings also highly correlated with the Lauge-Hansen class of ankle fracture, with nearly
complete agreement. Comparing MRI and intraoperative findings revealed 37 (13%) of ankle
fractures had different classifications by MRI than what was found intraoperatively, with
18 of these being classified as SER intraoperatively but unclassifiable by MRI. The stage of
injury within the SER and PER classes had 88% agreement between injuries seen on MRI
and findings intraoperatively.

Conclusion: Previous studies have reported mixed results regarding the reliability of the
Lauge-Hansen system to predict ligament injuries associated with ankle fractures; however,
these studies used limited numbers of patients with varying methods of assessing ligament
injuries. In our large cohort of patients, comparing injury radiographs, preoperative MRI,
and intraoperative findings suggested that the Lauge-Hansen systemis an accurate predictor
of ligamentous injuries. The predictions based on the Lauge-Hansen system can be useful
for fracture reduction maneuvers as well as fixation planning.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #40, 4:29 pm OTA 2014

The Early and Medium-Term Results of Early Primary Open Reduction and Internal
Fixation of AO43-B/C Tibial Pilon Fractures: A Prospective Cohort Study

Daniel Deakin, FRCS; Pierre Guy, MD; Peter . O’Brien, MD; Henry M. Broekhuyse, MD;
Jeremie Larouche, MD; Piotr A. Blachut, MD; Kelly A. Lefaivre, MD;

University of British Columbia, Vancouver, British Columbia, Canada

Purpose: Our hospital manages AO 43-B and C fractures with early open reduction and
internal fixation (ORIF) whenever possible, rather than using staged management with
delayed ORIF. Previous retrospective studies of early definitive ORIF for pilon fractures
have reported complication rates that are comparable to delayed or staged ORIFE. The
purpose of this study was to report the results on the first assembled prospective cohort
of pilon fracture cases aiming to (1) determine the early and late complication rates and
(2) determine the medium-term functional and radiographic outcome of these fractures

Methods: 53 patients with 55 AO 43-B (n = 17) or 43-C (n = 38) distal tibial pilon fractures
were prospectively enrolled. Patients were reviewed with radiographs and functional scores
(Short Form-36 [SF-36], Foot and Ankle Outcome Scores [FAOS], and Short Musculoskeletal
Function Assessment [SMFA]) at baseline, 6, 12, and 60 months postoperatively. Fracture
reduction was graded using a strict intraoperative and radiographic method (modified
Burwell). Osteoarthritis was graded at final follow-up (modified Resnick and Niwayama).
Our outcome measures were (1) deep infection requiring reoperation; (2) ankle arthritis
requiring reoperation; (3) functional scores at 6, 12, and 60 months; and (4) radiographic
osteoarthritis at final follow-up.

Results: The mean age was 42 years (range, 19-70). Three patients (4 fractures) received
external fixation in referring hospitals and were managed with delayed ORIE. Of the
remaining 51 fractures, 57% underwent early definitive ORIF within 24 hours of injury,
79% by 48 hours, and 91% by 72 hours. Infection: The deep infection rate was 2/43 (4.7%)
for closed fractures and 2/8 (25%) for open fractures treated with early definitive ORIF. Of
the 3 patients (4 fractures) referred with a fixator, one patient sustained an open (IlIb) AO
43.C3 fracture with significant metaphyseal bone loss and underwent delayed definitive
fixation with free flap 14 days after injury. This patient underwent a below-knee amputation
4 months following injury for deep infection. Arthritis: One patient (1/51) underwent ankle
fusion following a deep infection. Aseptic Nonunion: Two patients had aseptic nonunion and
underwent successful revision ORIF. Radiographic Follow-up: 50 patients had 1 year or greater
radiographic follow-up. Using strict reduction assessment method, 34 had reduction graded
as “anatomical” and 16 had reduction graded as “fair”. Fair reductions were significantly
more likely to develop moderate or severe arthritis than mild or no arthritis (c% P = 0.009).
Functional Scores: Mean normalized SF-36 scores improved but remain abnormal at 5 years
(statistically significant with difference >MCID [minimum clinically important difference).
Osteoarthritis was associated with significantly worse FAOS scores at 12 months and five
years (t-test; P < 0.05).

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Table 1: SF-36 Scores by Time for All Patients (50 Represents the Normal Population Score)

Physical Component Score* Mental Component Score*
Baseline (n = 55) 55.84 (53.74-57.92) 53.02 (50.14-55.90)

6 months (n = 49) 37.17 (34.08-40.27) P < 0.0001 | 51.04 (47.37-54.70)

12 months (n =47) | 44.59 (41.33-47.86) P < 0.0001 | 47.89 (44.45-51.31) P < 0.005

5 years (n=20) 45.21 (40.93-49.49) P < 0.0001 | 49.56 (44.67-54.44)
*With 95% confidence interval.

Conclusion: This is the first prospective cohort study to report the medium-term functional
outcome of distal tibial pilon fractures. The acute fixation of pilon fractures is safe and
results in rates of complications that are comparable to those in published series of delayed
or staged fixation. Anatomical articular reduction appears to be associated with better short
and medium-term functional outcomes as well as less radiographic osteoarthritis. Patients
with pilon fractures show significant long-term morbidity, although this effect appears to
plateau with time, which could inform prognosis.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #41, 4:35 pm OTA 2014

Type C Tibial Pilon Fractures: Rate and Risk Factors for Complications Following
Early Operative Intervention

Andrew D. Duckworth; Nicholas D. Clement, MRCSEd; Stuart A. Aitken, MD;

Timothy O. White, MD, FRCS;

Edinburgh Orthopaedic Trauma Unit, Royal Infirmary of Edinburgh,

Edinburgh, United Kingdom

Purpose: The optimal treatment for tibial pilon fractures remains controversial, with ad-
vocates for both early fixation versus two-stage delayed fixation. It is acknowledged that
further data are needed to document the outcome of these complex injuries. The aim of this
study was to document the outcome following either early or delayed fixation for complex
fractures of the tibial plafond.

Methods: We identified 112 skeletally mature patients from our trauma database over an
11-year period, which were managed acutely for a complex intra-articular fracture (type C)
of the distal tibia. Demographic data, fracture classification, management, complications,
and subsequent surgeries were recorded following retrospective clinical record review. A
minimum follow-up of 3 months was used to detect any complications from surgery. Pa-
tients with incomplete data or inadequate follow-up were excluded. The primary outcome
measure was the development of complications following the acute management of these
injuries.

Results: There were 96 patients in the study cohort with a mean age of 42 years (range, 16-
86) and 74% (n = 71) were male (P < 0.001). There were >1 comorbidities documented in 42
(43.8%) patients, with 40 (41.7%) smokers and 33 (34.4%) with a background of alcohol ex-
cess. High-energy injuries accounted for 79 (82.3%) of all fractures, with a fall from height
(n = 66, 68.8%), motor vehicle collision (n = 8, 8.3%), and sports injuries (n =7, 7.3%) most
common. There were 22 (22.9%) patients with multiple injuries and 12 (12.5%) patients
with an open fracture. The median time to definitive surgery was 2 days (range, 0-15).
There were 71 (74%) patients who underwent primary open reduction and internal fixation
(ORIF), 17 (17.7%) primary external fixation with delayed ORIF, 5 (5.2%) primary ORIF +
external fixation, and 3 (3.1%) primary fusion. There were 33 complications recorded in 24
(25%) patients. There were 13 (13.5%) infections, with a deep wound infection in 7 (7.3%)
patients and a superficial wound infection in 6 (6.3%). There were 9 (9.4%) patients who
went onto a nonunion, of which 5 were infected nonunions. Other complications included
a loss of reduction (n = 5, 5.2%), acute compartment syndrome (n = 1, 1%), and complex
regional pain syndrome (n = 1, 1%). There were 34 (35.4%) patients who underwent >1
subsequent procedures, with 26 (27.1%) requiring removal of metalwork. The only risk
factor identified for developing any complication was multiple comorbidities (P = 0.033).
Risk factors for developing infection were multiple comorbidities (P = 0.046) and primary
external fixation with delayed ORIF (P = 0.035), with an open fracture approaching signifi-
cance (P = 0.055).

Conclusion: This is one of the largest series in the literature documenting the outcome fol-
lowing fixation for type C tibial pilon fractures. Despite the severity of these injuries, we

¢ The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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have demonstrated a satisfactory outcome using primary early fixation in the vast majority
of cases. The primary risk factor we identified for developing a complication was multi-
ple comorbidities, with primary external fixation with delayed ORIF also a risk factor for
infection.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #42, 4:41 pm OTA 2014

Percutaneous Reduction and Screw Fixation in Displaced Intra-Articular Fractures of
the Calcaneus

Saran Tantavisut, MD; |. Lawrence Marsh, MD; Phinit Phisitkul, MD;

Matthew D. Karam, MD; Brian O. Westerlind, BA; Yubo Gao, PhD,

University of lowa Hospitals and Clinics, lowa City, Iowa, USA

Purpose: This study retrospectively reviewed patients with intra-articular calcaneal frac-
tures who were treated with percutaneous reduction and fixation with screws alone and
assessed their clinical outcomes and radiographs using a novel CT scoring system.

Methods: Between 2000 and 2011, 153 consecutive patients with 182 displaced intra-articular
fractures of the calcaneus (Sanders type 2 in 17%, type 3 in 66%, and type 4 in 17%) were
operatively reduced and fixed with screws alone using percutaneous techniques. During the
study period, there were no patients treated with other operative techniques. All patients’
records were assessed for early postoperative complications at 3 months from the injury
and radiographs were measured for maintenance of reduction. Midterm clinical results
for pain and late complications were assessed for patients seen at a minimum of 1 year
after surgery (90 patients, 106 feet). This subgroup had a mean follow-up of 2.6 + 1.7 years
(range, 1-8.9 years). In patients who had both preoperative and postoperative CT scans
(50 patients, 60 feet), the articular reduction was quantitatively analyzed by measuring
the widest gap or step in the anterior talocalcaneal joint, posterior talocalcaneal joint,
and calcaneocuboid joint in 3 scanning planes. Bohler angle, Gissane angle, talocalcaneal
angle, calcaneal width, height, and length were measured by a nontreating surgeon
on preoperative, immediate postoperative, and 3-month postoperative radiographs.

Results: At3-month follow up, early complications were identified in4 patients (2.6%). There
were 2 superficial infections and 2 patients with screw irritation that required removal. The
midterm complications in patients with a minimum 1-year follow-up were: screw irritation
requiring removal in 10 feet (9.4%), subtalar osteoarthritis needed subtalar fusions in 6 feet
(5.7%), 2 malunion (1.9%), 1 deep infection (0.9%), and 1 Achilles tendinopathy (0.9%). The
clinical results in this subgroup were good-excellent in terms of pain, stiffness ,and function
at54.5%, 52.2%, and 60%, respectively. Comparing preoperative and immediate postoperative
radiographs, there was significant improvement in Bohler angle (P < 0.0001), calcaneal facet
height (P <0.0001), and calcaneal width (P<0.0001). Onradiographs after healing the reduction
was maintained for all parameters except Bohler angle, which was significantly decreased
compared to immediate postoperative films (P = 0.0002). Comparing the CT composite
score of preoperative and postoperative CT showed significant improvement in posterior
talocalcaneal joint (P < 0.0001) and calcaneocuboid joint (P = 0.0303). Of the patients with
either subtalar fusion or late-stage arthritis, there was significant correlation between both
the pre-operative and postoperative CT composite scores (P = 0.05 and 0.03, respectively).
The visual analog scale scores did not correlate with the preoperative CT scores (P = 0.4),
although they showed a strong trend to correlate with postoperative scores (P = 0.06).

Conclusion: These radiographic measurements suggested that the shape of the calcaneus
(height, width, and Bohler angle) could be significantly improved using percutaneous

o The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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techniques and screw fixation alone and the improvements were largely maintained (average
4.3 screws per foot). The complication rate was low compared to other reported techniques.
The posterior facet reduction on postoperative CT was significantly improved from the
preoperative status. However, residual articular displacement and settling of Bohler angle
were present. The clinical significance of these residual displacements is uncertain.

See pages 99 - 147 for financial disclosure information.
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Thurs., 10/16/14  Foot/Ankle/Pilon, PAPER #43, 4:47 pm OTA 2014

Evaluation of Vitamin D Levels and Outcomes After Ankle Fracture Fixation
Stephen Warner, MD, PhD; Matthew R. Garner, MD; Joseph Nguyen, MPH;

Dean G. Lorich, MD;

Hospital for Special Surgery, New York, New York, USA

Purpose: Optimal vitamin D levels are critical for bone health and muscle function, and
hypovitaminosis D is common in patients undergoing orthopaedic trauma surgery. While
previous studies have shown that vitamin D levels correlate with functional outcome after
hip fracture surgery, the significance of vitamin D levels on outcomes after surgery in other
orthopaedic trauma patients is unknown. The purpose of this study was to determine if
vitamin D levels correlated with outcomes in ankle fracture patients.

Methods: We reviewed a prospectively collected database of patients who underwent
operative treatment for ankle fractures from 2003-2012. Preoperative serum 25-hydroxyvitamin
D (25[OH]D) levels were measured, and the primary and secondary outcomes included
Foot and Ankle Outcome Scores (FAOS) and ankle range of motion (ROM). Data wrtr also
collected on patient comorbidities, articular malreductions, and wound complications.
Included patients had at least 12 months of clinical outcome data.

Results: 98 patients operatively treated for ankle fractures met our inclusion criteria. Mean
patientage was55.8 years (range, 18-91), and length of follow-up for outcome scores averaged
21 months (range, 12-77 months). Of these 98 patients, 36 (37%) were deficient in vitamin D
(<20 ng/mL) and 31 (32%) had vitamin D insufficiency (<30 ng/mL, 220 mg/mL). Patients
with vitamin D deficiency were similar with regard to age, gender, and comorbidities
compared to patients with vitamin D levels >20. Univariate analysis revealed that patients
with vitamin D deficiency had significantly worse FAOS with regard to symptoms (P =0.031)
and worse average scores in the FAOS quality-of-life domain than patients with vitamin
D levels =20. Multivariate regression analysis suggested that vitamin D deficiency was a
factor in inferior FAOS with regard to symptoms, activities of daily living, and quality of
life. Vitamin D levels were not significantly correlated with postoperative ROM, articular
malreductions, or wound complications.

Conclusions: Several studies have demonstrated that patients with deficient vitamin D
levels have increased fracture risks, yet the significance of vitamin D levels on postoperative
outcomes is less known. In our group of patients with operatively treated ankle fractures,
preoperative vitamin D deficiency correlated with inferior clinical outcomes at a minimum
of 1-year follow-up. Our study suggests that deficient vitamin D levels may result in worse
outcomes in orthopaedic trauma patients recovering from fracture fixation.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Thurs., 10/16/14 5:10 pm OTA 2014

PRESIDENT’S MESSAGE
Ross K. Leighton, MD
“The Orthopaedic Trauma Association -
Enhancing the Care of the Patient - Past, Present, and Future”

NOTES
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Fri.,, 10/17/14 6:30 am OTA 2014

CASE PRESENTATIONS

Treatment of Pelvic Fractures

Moderator: Paul Tornetta I1I, MD

Faculty: Robert V. O"Toole, MD; Robert Ostrum, MD; H. Claude Sagi, MD
and Jodi Siegel, MD

Distal Humerus Fractures: Tips and Tricks
Moderator: Utku Kandemir, MD
Faculty: Michael |. Gardner, MD; Michael D. McKee, MD and Milan K. Sen, MD

2 Minutes - 2 Slides: Tips and Tricks for Nailing and Plating Long Bone Fractures
Moderator: Pierre Guy, MD
Faculty: Matt L. Graves, MD; Thomas F. Higgins, MD;

Christian Krettek, MD, FRACS and David C. Templeman, MD

NOTES
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri., 10/17/14 6:30 am OTA 2014

SKILLS LABS

(SL1) SIGN Fracture Care International

Lab Leader: Lewis G. Zirkle Jr, MD

Faculty: Larry (Hilario) Diaz, MD; Justin C. Haller, MD; Henry Ndasi, MD;
John Staeheli, MD; Paul S. Whiting, MD; Frederic Wilson, MD
and Patrick Yoon, MD

(SL2) IM Fixation of Proximal Tibial Fractures

Lab Leader: Roy Sanders, MD

Faculty: Daniel R. Dziadosz, MD; Steven P. Haman, MD; Joshua Langford, MD;
William M. Ricci, MD and Anjan R. Shah, MD

NOTES
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Fri., 10/17/14 Hip/Femur, PAPER #44, 8:00 am OTA 2014

Prospective, Randomized Evaluation of Optimal Implant Position of Gamma3 and
PFNA for the Treatment of AO/OTA 31-A2 Fractures: Is Central Positioning Always
the Best?

James N. Irvine Jr, MD?; Jennifer L. D’Auria, BS'; Constantin Dlaska, MD?;

Julia Kottstorfer, MD* Harald Wolf, MD? Stefan Hajdu, MD? Harald K. Widhalm, MD?;
"University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania, USA;

*Medical University of Vienna, Vienna, Austria

Background/Purpose: Parker et al have reported on lag screw positioning during dynamic
hip screw (DHS) implantation in the treatment of proximal femur fractures. They found
significant differences in screw cut-out when positioned superior on the AP radiograph
and posterior on the lateral. Our goal was to determine ideal positioning of prospectively
randomized screw or helical blade placement during intramedullary nail fixation of AO/
OTA 31-A2 fractures, in order to minimize the reoperation rate.

Methods: A prospective, randomized controlled study was initiated for the treatment of
AO/OTA 31-A2 fractures with either a third-generation Gamma nail (Gamma3, Stryker)
or proximal femoral nail antirotation (PFNA, Synthes). 200 patients from 2007 to 2010 with
an average age of 81.1 years were randomized in a 1:1 ratio. Intraoperative AP and lateral
radiographs were reviewed to calculate Parker’sratio and tip-apex-distance (TAD). Incidences
of reoperation were categorized based on Parker’s ratios and TAD, and logistic regression
and receiver operator characteristic (ROC) curves were used for predictive modeling of
reoperation. Significant values were set at P < 0.05.
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Results: 177 patients (Gamma3: 91; PENA: 86) met all study criteria. Both implants showed
a predilection for a central position on the AP radiograph with 83/91 (91.2%) for Gamma3
and 81/86 (94.2%) for the PENA group. In the Gamma3 group, there were significantly
higher reoperation rates for Parker’s ratio values less than 34 (inferior position) on the AP
radiograph compared to values between 34 and 66 (central position; P = 0.035); this was
not seen in the PFNA group. There was a significant association between implant type and
reoperation, with Gamma3 having 11/91 (12.1%) reoperations and PFNA having 0/86 (0%)
reoperations (P = 0.001). Predictive modeling of reoperation for Gamma3 was maximized
whenboth TAD and Parker’s ratios from AP radiography were incorporated into the model.
With Parker’s ratios subdivided into thirds (0-33, 34-66, 67-100), TAD categorized as <20
and =20 generated an ROC curve with area under the curve (AUC) of 0.700 (P = 0.032) while
TAD categorized as <25 and >25 generated an ROC curve with AUC of 0.612 (P = 0.226).
Although a higher risk for reoperation in the Gamma3 group was evident in cases with
a lower-third Parker’s ratio, these criteria were not predictive of cut-out. There were no
significant differences between the Gamma3 and PFNA in terms of Parker’s ratios and TAD.

Conclusion: For the Gamma3 device, central position on AP radiographs resulted in
significantly fewer reoperations compared to an inferior position. ROC analysis indicates
that the combination of Parker’s ratio and TAD is a significant predictor of reoperation rate
in Gamma3. It also indicates that TAD <20 mm is a better predictor of reoperation compared
to 25 mm. The same criteria predicted reoperation, but not cut-out. If using a Gamma3

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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system it is important to achieve central positioning of the lag screw on the AP radiograph
and TAD <20 mm to minimize the risk of reoperation. In this study the PENA nail did not
fail and was more tolerant of outliers of position.

Rates for reoperation and cut-out subdivided by Parker’s ratio for Gamma3 and PFNA:
Inferior positioning on AP radiography had a significantly higher reoperation rate. P values,
odds ratios, and 95% confidence intervals (CIs) could not be calculated for PFNA because
the absence of complications resulted in indistinguishable groups.

Rates for Reoperation and Cut-Out Subdivided by Implant Type and Parker’s Ratio

Implant | X-Ray | Outcome Parker’s Ratio p Odds | 95%
Type View <33 | 3466 | 67-100 Value® | Ratio* | CI
Gamma3 | AP Reoperation | 3/8 8/83 | 0/0(0) | 0.035 | 5.63 1.13-
n/total (%) | (37.5) | (9.6) 28.04
Cut-out 1/8 | 4/83 |0/0(0) | 0.382 | 2.82 0.28-
n/total (%) | (12.5) | (4.8) 28.14
Lateral | Reoperation | 0/1 11/85 | 0/5(0) | 0.536 0.395 0.02-
n/total (%) | (0) (12.9) 7.52
Cut-out 0/1 5/85 0/5(0) | 0.683 0.424 0.01-
n/total (%) | (0) (5.9) 25.92
PENA AP Reoperation | 0/6 | 0/80 |0/0(0) | N/A |N/A |N/A
n/total (%) | (0) (0)
Cut-out 0/6 0/80 0/0(0) | N/A N/A N/A
n/total (%) | (0) 0)
Lateral | Reoperation | 0/0 0/81 0/5() | N/A N/A N/A
n/total (%) | (0) (0)
Cut-out 0/0 0/81 0/5(0) | N/A N/A N/A
n/total (%) | (0) (0)

Gamma3 = third—generation Gamma nail, PFNA = proximal femoral nail antirotation, N /A =not
available. *Calculated using binary logistic regression.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Hip/Femur, PAPER #45, 8:06 am OTA 2014

Incidence, Magnitude, and Predictors of Shortening in Young Femoral Neck Fractures
Gerard P. Slobogean, MD, MPH, FRCSC; David |. Stockton, MD; Andrew Yamada, BSc;
Henry M. Broekhuyse, MD; PiotrA. Blachut, MD; Peter |. O'Brien, MD, FRCSC;

Pierre Guy, MD; Kelly A. Lefaivre, MD;

University of British Columbia, Vancouver, British Columbia, Canada

Purpose: Fracture shortening following internal fixation of nongeriatric femoral neck frac-
tures remains poorly described. Recent evidence suggests femoral neck fracture shorten-
ing of >5 mm is associated with clinically significant decreases in functional outcome. The
purpose of this study is to describe the incidence and magnitude of shortening following
internal fixation of young adult femoral neck fractures. Secondary objectives are to iden-
tify variables associated with femoral neck shortening. We hypothesized that a small mag-
nitude of fracture shortening would be common in this population, but severe shortening
would be relatively rare.

Methods: Young femoral neck fracture patients (ages <60 years) from 2003-2013 were iden-
tified from our prospective trauma database. Only subjects treated with cannulated screws
or a sliding hip screw (SHS) were included. Patient demographics and operative data were
obtained from the prospective database and retrospectively from the chart when necessary.
Femoral neck shortening was measured radiographically along the long axis of the neck.
All measurements were adjusted for magnification. Univariate analysis was performed to
identify potential predictors of shortening, followed by a multivariable regression model
to independently adjust for significant variables.

Results: 65 patients with a median age of 51 years (interquartile range [IQR]: 43-56 years)
were included. 71% were male and 33% of injuries were from high-energy mechanisms.
75% of the fractures were displaced. The distribution of the fractures within the Pauwel
classification was 6% Type 1, 58% Type 11, and 36% Type III. A closed reduction was per-
formed in 85% of the cases. The median amount of radiographic femoral neck shortening
was 6 mm (IQR: 0-12 mm) at a median of 222 days postfixation (IQR: 101-399 days). 54%
of patients had 35 mm of femoral neck shortening (22% between 35 mm and <10 mm; 32%
310 mm). Initially displaced fractures shortened more than undisplaced fractures (mean 8.1
mm vs. 2.2mm, P < 0.001), and fractures treated with a SHS + derotation screw shortened
more than fractures fixed with cannulated screws alone (10.7 mm vs. 5.5 mm, P = 0.03).
There was no association between fixation type used and fracture displacement, Pauwel
angle, Pauwel classification, Garden classification, or level of fracture. Regression analysis
confirmed the independent associations of initial fracture displacement and fixation type
on femoral neck shortening (P = 0.001). When adjusting for initial fracture displacement,
fractures treated with a SHS + derotation screw shortened an average of 2.3 mm more than
fractures treated with screws alone (P = 0.03).

Conclusion: There was a 54% incidence of femoral neck shortening 35 mm in our young
femoral neck fracture population. Furthermore, 32% of the entire cohort experienced se-
vere shortening >1 cm. Although the clinical significance of this shortening is unknown
in our series, an association between 35 mm of shortening and poor functional outcomes

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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appears to be emerging in the literature. Finally, irrespective of fracture displacement, fixa-
tion with a SHS + derotation screw was associated with more shortening than fixation with
screws alone. This adds further controversy to the debate of the optimum fixation method
for young femoral neck fractures.
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Fri., 10/17/14 Hip/Femur, PAPER #46, 8:12 am OTA 2014

Cephalomedullary Nail Fixation of Intertrochanteric Fractures: Are Two Proximal
Screws Better than One?

Rafael Serrano-Riera, MD; James A. Blair, MD; Katherine Downes, PhD; Roy Sanders, MD;
Orthopaedic Trauma Service, Florida Orthopaedic Institute, Tampa, Florida, USA

Purpose: This study was conducted to analyze radiographic changes in intertrochanteric
fracture alignment after treatment with either a one or a two (integrated)-screw cephalom-
edullary nail construct.

Methods: 1004 OTA 31-A, 31-B2.1 fractures (1002 patients) treated with either a single-
screw cephalomedullary nail (Gamma 3, Stryker), or a two integrated screw cephalom-
edullary nail (InterTAN, Smith & Nephew) between February 1, 2005 and June 30, 2013
were identified at our institution and reviewed retrospectively. Patients younger than
50 years, follow-up (f/u) less than 3 months, a tip-apex distance >25 mm, inaccurate lag
screw placement, pathologic fractures, and revisions were excluded. Fracture stability was
based on the Evans classification. Radiographic review included: fracture pattern (stable
vs. unstable), postoperative (postop) fracture reduction, differences in the neck shaft angle
(NSA), and femoral neck shortening (FNS) at 3, 6, and 12 months postop. Measurements
of implant size, NSA, and FNS were normalized using known lag screw dimensions that
were digitally corrected for magnification. Rotational discrepancies between radiographs
were controlled using a ratio of known to measured dimensions. NSA and FNS were com-
pared at each time interval for all fractures, to measure changes occurring with each de-
vice. The Mann-Whitney U test was used for statistical analysis.

Results: 372 patients died and 219 were lost to f/u, leaving 413 patients (413 fractures)
with more than 3 months f/u. Mean age was 76 years (range, 51-103 years). 67% were fe-
male. Of 413 fractures, 130 were treated with a single-screw device (79 stable, 51 unstable),
and 283 with a two integrated screw device (155 stable, 128 unstable). At 6-month f/u,
there were 64 fractures treated with the single-screw device (33 stable, 31 unstable) and
107 with the two integrated screw device (51 stable, 56 unstable). At 12-month f/u there
were 54 fractures treated with the single-screw device (32 stable, 22 unstable) and 54 with
the two integrated screw device (23 stable, 31 unstable). Table 1 illustrates the changes be-
tween postop and the 12-months f/u films.

NSA Changes at Shortening (FNS) at 12-Month
Table 1 12-Month f/u (degrees) f/u (mm)

Single | Two Integrated | Single Two Integrated
All Fractures 4.56 1.81* 5.10 (0-13.36) | 2.36 (0-7.84)*
Stable 4.19 1.24* 491 (0-11.62) | 2.35 (0-6.50)*
Unstable 5.08 2.24* 5.37 (0-13.36) | 2.38 (0-7.84)*

*Differences statistically significant (P < 0.001)

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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The single-screw device resulted in 2.5 times greater varus collapse (NSA) and 2 times
more femoral neck shortening over 1 year than the two integrated screw device, regardless
of fracture stability (P < 0.001). NSA and FNS changes were greater for both devices in an
unstable fracture pattern as compared to stable fractures, but significantly less movement
occurred with the two integrated screw device.

Conclusion: A cephalomedullary nail with two integrated proximal screws appears to
maintain initial fracture reduction and subsequent position over time (FNS), with less
varus collapse (NSA) than a cephalomedullary nail with a single proximal screw. This
was true for both stable and unstable fractures. These data indicate that the two integrated
screw device resulted in fewer intertrochanteric malunions, which may be clinically im-
portant when considering long-term functional outcomes in patients with these fractures.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Hip/Femur, PAPER #47, 8:23 am OTA 2014

Management and Outcomes of Femoral Head Fractures

John A. Scolaro, MA, MD"; Geoff Marecek, MD?; Reza Firoozabadi, MD?; James C. Krieg, MD*;
Milton Lee (Chip) Routt, MD?;

"University of California, Irvine, Orange, California, USA;

*University of Southern California—Los Angeles, California, USA;

*Harborview Medical Center, University of Washington, Seattle, Washington, USA;

*Rothman Institute, Thomas Jefferson University, Philadelphia, Pennsylvania, USA;

The University of Texas—Health Sciences Center at Houston, Houston, Texas, USA

Purpose: The purpose of this study was to evaluate the incidence, treatment, and outcomes
of femoral head fractures at a high-volume academic Level I trauma center. Previous studies
have reported small series of patients with these injuries but information from larger study
populations is lacking.

Methods: This study was approved by the IRB at our institution. A retrospective chart
review of a prospectively collected trauma database was performed ata single regional Level
I trauma center between January 1, 2000 and January 1, 2013. All AO/OTA 31C fractures
of the femoral head were identified for review. All fractures were classified by the Pipkin
system. Patients with clinical and radiographic follow-up greater than 6 months were
included in our evaluation. Patients treated operatively and nonoperatively were included.
For patients treated operatively, approach and fixation techniques were recorded. Follow-up
patient radiographs were evaluated for failure of fixation (if performed), development of
heterotopicossification, and the development of osteonecrosis or posttraumatic degenerative
joint disease at latest follow-up.

Results: We identified 164 fractures in 163 patients. 17 patients were excluded because of
incomplete records or radiographs, leaving 147 fractures available for review. The overall
distribution in classification was as follows: Pipkin I: 40 (27.2%), II: 62 (42.2%), 111: 7 (4.8%),
IV: 23 (15.6%); 15 (10.2%) fractures did not fit within the Pipkin classification system. 78
patients (53.4%) were treated with open reduction and internal fixation (ORIF), 37 (25.3%)
with fragment excision, 28 (19.2%) patients were treated nonoperatively, and 3 (2%) with
hemiarthroplasty. An anterior approach, rectus tenotomy and mini-fragment screws were
used in the majority of patients treated with ORIF. 69 fractures in 68 patients had clinical and
radiographic follow-up greater than 6 months (mean follow-up 12.4 months). 62 fractures
(89.9%) proceeded to union without radiographic signs of failure. All patients were full
weight bearing by 3 months. All Pipkin III fractures failed operative fixation. At last follow-
up, 6 patients developed radiographic signs of osteonecrosis, and 7 patients went on to hip
arthroplasty. Heterotopic ossification developed in 28 (40.6%) patients. Classification was
Brooker I in the majority of patients (60.1%).

Conclusion: Fractures of the femoralhead are rareinjuries. Overa 13-year period, 147 fractures
were treated at our institution. The majority of these fractures can be reliably treated with
ORIF using mini-fragment screws through an anterior approach. If fragment fixation is not
possible, excision can be performed. Pipkin III fractures represent severe injuries that may
not be amenable to successful fixation strategies. Nonbridging heterotopic ossification is

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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common following operative intervention. Few patients progress to osteonecrosis or joint
degeneration that requires later arthroplasty.
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Fri.,, 10/17/14 Hip/Femur, PAPER #48, 8:29 am OTA 2014

The Clinical Study of the Treatment of Femoral Shaft Nonunions After Nailing with
Augmentation Plating Versus Exchange Nailing

Bosong Zhang, MD; Yunbang Liang, MD; Xiaofeng Gong, MD; Manyi Wang, MD;
Jishuitan Hospital, Beijing, China

Purpose: The purpose of this study was to compare the results between augmentation
plating versus exchange nailing for femoral shaft nonunion after nailing. We hypothesized
that augmentation plating group would have a similar clinical results versus exchange
nailing.

Methods: From May 2003 to June 2011, 104 cases of femoral shaft nonunions after nailing
were treated. 83 patients were treated with augmentation plating leaving the nail in situ
and autogenous bone grafting. 21 patients were treated with exchange nailing without
autogenous bone grafting. The main outcome measures included operation time, volume
of intraoperative blood loss, volume of intraoperative autogenous blood refused, volume
of postoperative drainage, length of hospital stay, cost of hospitalization, and time to ra-
diographic union. The t'-test was performed to compare results.

Results: There were no significant differences between the two groups in age, gender, vol-
ume of postoperative drainage, and length of hospital stay. There were significant differ-
ences in operation time, volume of intraoperative blood loss, volume of intraoperative au-
togenous blood reinfused, cost of hospitalization, and time to radiographic union (Table).

Conclusion: Augmentation plating leaving the nail in situ with autogenous bone grafting
is a better option than exchange nailing for femoral shaft nonunions.

Table. Results of Augmentation Plating Compared With Exchange Nailing

Augmentation Exchange Nailing | P
Plating Group Group

Operation time (min) | 99.3 £27.8 176.5 £ 46.0 t'=7.359, P < 0.001
Volume of blood loss | 494.9 +281.3 1157 £ 815.7 t'=3.666, P =0.001
(mL)

Volume of blood 344.6 +173.2 665 + 306.1 t'=3.005, P =0.014
reinfused (mL)

Volume of drainage 332.0 £220.7 315.0 £257.1 t'=-0.305, P =0.761
(mL)

Hospital time (day) 13.9+6.1 17.0+54 t'=1.778, P =0.078
Cost of hospital 28862.5 + 8547.1 40998.0 + 14068.3 | t'=4.083, P < 0.001
(RMB)

Union time (month) 52+28 85+5.5 t'=23.175, P = 0.002

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri., 10/17/14 Hip/Femur, PAPER #49, 8:35 am OTA 2014

The Results of a Systematic Approach to Exchange Nailing for the Treatment of
Aseptic Femoral Nonunions

Eli A. Swanson, MD; Eli C. Garrard, MD; Derek T. Bernstein, MD; Daniel P. O’Connor, PhD;
Mark R. Brinker, MD;

Fondren Orthopedic Group, Texas Orthopedic Hospital, Houston, Texas, USA

Purpose: This study evaluated the effectiveness of a systematic approach to exchange nail-
ing for the treatment of aseptic femoral nonunions previously treated with an intramedul-
lary nail.

Methods: 50 aseptic femoral nonunions in 49 patients who presented with an intramedul-
lary nail in situ an average of 25 months after the initial fracture nailing were evaluated.
Our systematic approach includes inserting an exchange nail at least 2 mm larger in diam-
eter than the in situ nail, using a different manufacturer’s nail to facilitate placement of in-
terlocking screws in different locations or trajectories or both, static interlocking, correction
of any metabolic and endocrine abnormalities, and secondary nail dynamization in cases
showing slow progression toward healing. In addition, we do not utilize closed exchange
nailing in patients with partial segmental defects of the femur comprising greater than
50% of the cross-sectional cortical contact surface area. The outcome measures were radio-
graphic and clinical evidence of nonunion healing and time to union.

Results: All 50 femoral nonunions (100%) healed following this systematic approach to
exchange nailing. The average time to achieve union was 7 months (range, 3-26 months).
Fourteen (28%) nonunions healed but had undergone nail dynamization performed be-
tween 3 and 9 months following exchange nailing due to concerns about slow progres-
sion to healing on radiographs. In 6 patients who had either a subtrochanteric nonunion
initially treated with a retrograde nail or a distal femur nonunion initially treated with an
anterograde nail, an exchange nail in the opposite direction was utilized to achieve greater
stability in the shorter segment. Time to bony union did not vary by patient age (P = 0.464),
gender (P = 0.754), fracture pattern (P = 0.579), soft tissues at the time of original injury
(closed vs. open) (P = 0.777), nonunion location (P = 0.907), nonunion type (P = 0.656),
nonunion duration (P = 0.852), history of prior failed dynamization of the in situ nail at
presentation (P = 0.783), and increase in nail diameter with exchange nailing (P = 0.649).

Conclusion: Utilization of our systematic approach of exchange nailing for treatment of
aseptic femoral nonunions resulted in a 100% healing rate. The systematic approach in-
cludes careful patient selection, increasing nail diameter by at least 2 mm, selecting a dif-
ferent nail manufacturer for the exchange nail, static interlocking, dynamization after 3
months if necessary, and screening for and treating metabolic, endocrine, and other medi-
cal problems.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Hip/Femur, PAPER #50, 8:46 am OTA 2014

Working Length and Proximal Screw Constructs in Plate Osteosynthesis of Distal
Femur Fractures

William H. Harvin, MD; Gregory |. Della Rocca, MD, PhD; Yvonne M. Murtha, MD;
David A. Volgas, MD; James P. Stannard, MD; Brett D. Crist, MD;

University of Missouri, Columbia, Missouri, USA

Purpose: This work was undertaken to evaluate the working length, proximal screw den-
sity, and diaphyseal fixation mode and the correlation to fracture union after locking plate
osteosynthesis of distal femoral fractures using bridge-plating technique.

Methods: In this retrospective medical record review, patients undergoing operative fixa-
tion of distal femur fractures with a distal femoral locking plate utilizing bridge-plating
technique for the metadiaphyseal region were included. Primary variables included frac-
ture union, secondary surgery for union, plate working length, and diaphyseal screw tech-
nique and configuration. Secondary variables included patient demographics, patient co-
morbidities (tobacco use and diabetes mellitus), injury mechanism, plate metallurgy, OTA
fracture type, Gustilo type for open fractures, periprosthetic fracture, and coronal plane
fracture alignment.

Results: 99 patients with distal femur fractures with a mean age 60 years (36 male and
63 female) met inclusion criteria. Mean follow-up was 576 days with 89% follow-up until
declared union or 1 year and overall 63% 1-year follow-up. None of the clinical parameters
(patient demographics, comorbidities, fracture type, mechanism of injury) were statisti-
cally significant indicators of union. Plate metallurgy (50 stainless steel and 49 titanium)
was not a statistically significant indicator of union. The mean working length (distance
between the first screw on either side of the fracture) was 90.5 mm and it was not statisti-
cally significant for fracture union. Screw density (number of screws proximal to fracture
divided by length of plate proximal to fracture), number of proximal screws, and screw
cortices were not significantly related to fracture union. Diaphyseal screw technique did
show statistical significance (1 non-locking, 45 locking, 53 hybrid). Hybrid technique had
a statistically significant higher chance of union when compared to locking (P = 0.03). All
proximal locking screw constructs were 2.7 times more likely to lead to nonunion.

Conclusion: Stiffer plating constructs when using bridge-plating techniques in distal fe-
mur locking plates was associated with a 2.7x higher likelihood of nonunion. Surgeons
should consider avoiding the use of all locking screws for diaphyseal fixation in distal
femoral locking plates. However, other factors associated with more flexible fixation con-
structs such as increased working length, decreased proximal screw number, and decreased
proximal screw density were not significantly associated with union in this study. Larger
prospective studies are necessary to determine plate type, length, and screw construct to
promote the ideal stress-strain environment for fracture healing in distal femur fractures.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri., 10/17/14 Hip/Femur, PAPER #51, 8:52 am OTA 2014

Construct Characteristics Predisposing to Nonunion After Locked Lateral Plating of
Distal Femur Fractures

Edward K. Rodriguez, MD, PhD"?; Lindsay M. Herder'?; Jordan Morgan, BS**;

David Zurakowski, PhD**; Michael ]. Weaver, MD**; Paul T. Appleton, MD"?

Mark S. Vrahas, MD?*>;

1Beth Israel Deaconess Medical Center, Boston, Massachusetts, USA;

*Harvard Orthopedic Trauma Service, Boston, Massachusetts, USA;

3Brigham and Women’s Hospital, Boston, Massachusetts, USA;

*Children’s Hospital,, Boston, Massachusetts, USA;

*Massachusetts General Hospital, Boston, Massachusetts, USA

Background/Purpose: Nonunion rates after lateral locked plating (LLP) of a distal femur
fracture range from 0% to 21%. Previous studies have examined patient and injury param-
eters such as obesity, age, diabetes, fracture type, etc, as possible predictors of nonunion.
We now seek to identify discrete construct characteristics related to construct stiffness that
may be independent predictors of nonunion risk after LLP fixation of distal femur frac-
tures.

Methods: This is a retrospective review of 271 distal femoral fractures treated with LLP at
three Level I academic centers. Nonunion was defined as the occurrence of any secondary
procedure to manage poor healing. Construct variables recorded were: (1) plate material,
(2) plate length, (3) number of screws proximal to the fracture, (4) ratio of filled screw holes
to total plate holes, (5) presence of a screw crossing the main fracture plane, and (6) an
overall stiffness score (range, 0 [low stiffness] to 5 [high stiffness]) incorporating the above
variables in an equally weighted manner. Stiffness score was calculated by awarding 1
point for each of the following: if the construct was stainless steel, if it had >4 screws proxi-
mally, if the plate was <10 holes in length, if the ratio of filled to unfilled holes was >0.65,
and if a screw crossed the main fracture plane. Multivariable analysis was performed us-
ing logistic regression to control for confounding in order to identify independent risk
factors for nonunion.

Results: The overall nonunion rate was 13.3% (n = 36). There was a significant associa-
tion between plate material and nonunion with rates of 9.6% for titanium and 40.6% for
stainless steel (P < 0.001). Fixation crossing the fracture was associated with a higher rate
of nonunion but did not reach statistical significance (P = 0.13). No significant univari-
ate differences with respect to number of proximal screws (P = 0.34), plate length (P =
0.14), or ratio of filled to total holes (P = 0.56) were observed between healed fractures and
those with nonunion. Stiffness score did reach significance (P = 0.025) but likely reflects
the overbearing effect of plate material. Results of the multivariate analysis confirm that
the primary significant independent predictor of nonunion is use of stainless steel material
showing an odds ratio >6 times higher for nonunion compared to titanium use (odds ratio
= 6.4, 95% confidence interval: 2.8-14.7, P < 0.001).

Conclusion: When treating distal femur fractures with LLP, plate material has a highly

significant and overbearing influence on the risk of nonunion independent of any other
construct variable, including an overall stiffness score that weights suspect construct char-

See pages 99 - 147 for financial disclosure information.
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acteristics equally. Material is a highly dominant predictor and a significant risk factor for
nonunion. Comparison of construct characteristics as contributors to stiffness and non-
union risk are not useful unless all constructs compared are of similar material. A stiffness
score that incorporates plate material as an equally weighted variable as other construct
characteristics may overestimate the relevance of the other variables.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
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Fri., 10/17/14 9:33 am OTA 2014

MINI SYMPOSIA

OTA Trauma Registry Database
Moderators: Julie Agel, ATC and Douglas W. Lundy, MD

Circular Fixation: Applications for the Trauma Surgeon
Moderator: Kevin J. Pugh, MD
Faculty: Animesh Agarwal, MD; Joseph R. Hsu, MD and |. Tracy Watson, MD

Rib Fracture Fixation and the Surgical Management of

Flail Chest Injuries: State of the Art

Moderator: Michael D. McKee, MD

Faculty: Peter Althausen, MD; Niloofar Dehghan, MD; John C. Mayberry, MD;
Aaron Nauth, MD; Emil H. Schemitsch, MD and Gerard P. Slobogean, MD

NOTES
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Fri,, 10/17/14 9:33 am OTA 2014

SKILLS LABS

(SL3) ORIF Distal Tibia and Fibula Fractures

Leader: Matt L. Graves, MD

Faculty: David P. Barei, MD, FRCSC; Patrick F. Bergin, MD; Christopher Finkemeier, MD;
Jason W. Nascone, MD and Timothy G. Weber, MD

(SL4) ORIF Distal Radius Fractures

Leader: David C. Ring, MD

Faculty: Cory A. Collinge, MD; Brett D. Crist, MD; Andrew D. Duckworth, MD;
Sagib Rehman, MD; Melvin P. Rosenwasser, MD; Andrew H. Schmidt, MD
and Thomas F. Varecka, MD

NOTES
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Fri.,, 10/17/14 Geriatric, PAPER #52, 9:33 am OTA 2014

Hip Fractures Are Risky Business: An Analysis of the NSQIP Data
Rachel V. Thakore, BS; Cesar S. Molina, MD; Eduardo ]. Burgos, MD;
William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;
Vanderbilt University, Nashville, Tennessee, USA

Purpose: The recent expansion of the American College of Surgeons National Surgical
Quality Improvement Program (ACS-NSQIP) database provides an unparalleled opportu-
nity to analyze the highest-risk orthopaedic surgeries. In this study, we begin by utilizing
ACS-NSQIP data to compare the rate of 13 adverse events among the 30 most common
orthopaedic procedures. We then use our findings to investigate risk factors and complica-
tion rates among the top five surgeries found to have the greatest rate of adverse events in
orthopaedic surgery.

Methods: Using the ACS-NSQIP database, a prospective cohort of 101,862 orthopaedic
patients from 2005-2011 were categorized by CPT codes. Demographics including age, sex,
race, and comorbidities were recorded. The incidence of 13 adverse events was calculated.
For the 5 procedures with the greatest rate of adverse events, the most common postopera-
tive complications and risk factors for adverse events were identified. Statistical significant
was set at P < 0.05.

Results: The top 5 orthopaedic procedures with the highest rate of adverse events were all
hip fracture surgeries (n = 9460). Adverse events occurred in 15.9% to 27.4% of cases among
these 5 procedures (Figure 1). These surgeries also accounted for 25.2% (2433/9640) of all
adverse events in orthopaedics. Among the top 5 procedures, the most common adverse
events were death (6.90%), urinary tract infection (UTI) (5.92%), and pneumonia (3.45%)
(Table 1). Five significantrisk factors were identified for adverse events following hip fracture
repair, including age, history of CHF (congestive heart failure), esophageal varices, ASA
(American Society of Anesthesiologists) class, and functional status (Table 2).

Figure 1. Orthopaedic procedures with the greatest rate of adverse events. CMN = cephalomedul-
lary nailing, ORIF = open reduction and internal fixation.

Conclusion: This study, which is the first to use the expanded orthopaedic ACS-NSQIP
database, demonstrates that over one-third of all adverse events in orthopaedics are due
to hip fractures. Quality improvement programs targeted towards hip fracture patients,
especially those with the risk factors identified above, can dramatically reduce adverse
events in orthopaedic trauma.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Geriatric, PAPER #53, 9:39 am OTA 2014

Trauma Triage Scores Inadequately Assess Geriatric Patients
Matthew Wilson, MD'; Sanjit R. Konda, MD?; Rachel Seymour, PhD';
Madhav A. Karunakar, MD'; Carolinas Trauma Network Research Group';
ICarolinas Medical Center, Charlotte, North Carolina, USA;

’NYU Hospital for Joint Diseases, New York, New York, USA

Purpose: The objective of this study was to identify variables that predict mortality in
geriatric trauma patients. We hypothesized that current trauma triage scores that were
designed from younger, high-energy patient cohorts would not accurately predict the mor-
tality risk for geriatric patients. Additionally we hypothesized traditional triage factors
(age, vital signs, anatomic injuries) may require different weighting in the geriatric trauma
population to account for differences in injury characteristics and physiology that occur
with increasing age.

Methods: After obtaining IRB approval, we utilized the Trauma Registry to identify all
geriatric trauma patients (age =55 years) who presented to our Level I trauma center from
2008-2011. Patients with a predicted probability of survival of 10%-75% based on the Trau-
ma Score-Injury Severity Score (TRISS) were identified. This cohort with predicted inter-
mediate mortality risk was selected because triage decision-making is less clear than with
patients in the lower or upper bounds and, therefore, the sensitivity and specificity of the
triage tool is more critical. A total of 247 patients met our inclusion criteria and had com-
plete data. Ten patients were excluded for death in the emergency room. The remaining
cohort of 237 patients was divided into survivors and nonsurvivors for analysis. The fol-
lowing triage variables that have been reported to have a role in predicting survival were
analyzed: age, mechanism of injury, laboratory values, and vital signs upon arrival at the
trauma center. The ISS and TRISS were calculated for both survivor and nonsurvivors.

Results: Of the 237 patients analyzed, 109 (46%) died during the index hospitalization
(nonsurvivors) and 128 (54%) survived (survivors). There was no difference between sur-
vivors and nonsurvivors for gender (61% vs. 58% male; P = 0.594). The mean age for non-
survivors was significantly higher than for survivors (74 years vs. 67 years; P < 0.001). 68%
of nonsurvivors versus 43% of survivors (P < 0.001) suffered injuries as a result of a low
energy mechanism (fall from standing height). GCS (Glasgow Coma Scale) was signifi-
cantly lower for nonsurvivors compared to survivors (5.1 vs. 7.9; P < 0.001). The following
parameters were significantly lower for nonsurvivors compared to survivors: temperature
(96 vs. 97; P < 0.01), respiratory rate (10.7 vs. 13.8; P < 0.05), and HCT (hematocrit) (34.4
vs. 36.5; P < 0.05). Pulse rate, blood pressure, shock index (heart rate divided by systolic
blood pressure), and base deficit on arrival were not significantly different. The TRISS was
predictive of survival (TRISS 0.35 vs. 0.46; P < 0.001) while the ISS (a measure of injury
severity) was significantly lower for nonsurvivors than survivors (ISS 23 vs. 26; P <0 .001).

Conclusion: In spite of its widespread adoption and use, the ISS is a poor predictor of
mortality in an intermediate-risk geriatric trauma population as evidenced by lower tri-
age scores for nonsurvivors when compared with survivors. Those patients in our cohort
who survived had a higher probability of survival based on the TRISS, but the difference
between groups was quite small, suggesting that the TRISS lacks the requisite specificity

See pages 99 - 147 for financial disclosure information.
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to be used as an accurate prediction model in the geriatric patient. Older age, lower GCS,
and a low-energy mechanism of injury are associated with a higher mortality rate in this
geriatric population seen at an urban Level I trauma center. Given the inability of exist-
ing measures to adequately predict mortality in older adults, existing measures may be
missing key variables that impact survival of traumatic injuries. This information sets the
stage for the development of a triage tool specific to the geriatric trauma population with
appropriately weighted risk factors.
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Fri.,, 10/17/14 Geriatric, PAPER #54, 9:45 am OTA 2014

Development and Validation of a Geriatric Trauma Triage Score
Sanjit R. Konda, MD'; Rachel Seymour, PhD?; Arthur Manoli 111, BS;
Madhav A. Karunakar, MD? Carolinas Trauma Network Research Group?;
INYU Hospital for Joint Diseases, New York, New York, USA;

2Carolinas Medical Center, Charlotte, North Carolina, USA

Purpose: Currentinjury severity indices (ISIs) (eg, Injury Severity Score [ISS], Trauma Score-
Injury Severity Score [TRISS]) were developed in a high-energy, young adult population
that translates poorly to the geriatric population. We sought to develop a novel, easy-to-use
triage tool to identify inpatient mortality risk in geriatric trauma patients upon arrival in
the emergency department.

Methods: The patient population consisted 2940 and 1605 low-energy and high-energy
geriatric (=55 years old) trauma patients (LE-GTPs and HE-GTPs, respectively) treated at a
single Level I trauma center from 2008-2011 that were identified from Trauma Registry. Low-
energy was defined as a ground-level fall and high-energy was defined as trauma resulting
from a fall from height, motor vehicle or motorcycle accident, or pedestrian struck. In phase
1, we evaluated the ability of current ISIs to predict mortality for LE- and HE-GTPs using
area under the receiver operating characteristic curve (AUROC). In phase 2, a backwards
stepwise regression analysis (using <0.05 as the significance threshold) was used to create
anovel low-energy and high-energy geriatric trauma triage score (LE-GTTS and HE-GTTS,
respectively) using 4 core-host variables (age, preexisting conditions via the Charlson Co-
morbidity Index (CCI), anatomic injuries via the Abbreviated Injury Scale (AIS), and physi-
ologic status via vital signs). We compared the ability of the new scores versus current ISIs
to detect inpatient mortality. In phase 3 we validated these scores using AUROC analysis
with 37,474 LE-GTPs and 97,034 HE-GTPs from the National Trauma Databank (NTDB).

Results: LE-GTPs were 9.1 years older than HE-GTPs (75.8 £ 11.0 vs. 66.7 £ 9.2, P < 0.01). The
overall mortality rate for LE-GTPs vs. HE-GTPs was 7.9% vs. 7.0% (P < 0.01) Phase 1: TRISS
was found to be the most predictive existing ISI for both cohorts and was deemed to have
moderate predictive capacity in the low-energy cohort and excellent predictive capacity in
the high-energy cohort (LE-GTP AUROC: 0.82 vs. HE-GTP AUROC: 0.91; P < 0.01). Phase 2:
The LE-GTTS was found to have the following variables included in the final model (data
type, odds ratio): age (continuous, odds ratio [OR]: 1.05), CCI (ordinal, OR: 1.28), Glasgow
Coma Scale (GCS) (ordinal, OR: 0.72), AIS-Head & Neck (ordinal, OR: 1.67), and AIS-Chest
(ordinal, OR:1.52). The predictive capacity of the LE-GTTS was significantly better than TRISS
(AUROC 0.89 vs. 0.82, P < 0.01). The HE-GTTS was found to have the following variables
included in the final model: age (continuous, OR: 1.12), GCS (ordinal, OR: 0.69), AIS-Head
& Neck (ordinal, OR: 1.77), AIS-Chest (ordinal, OR: 1.51), and AIS-Extremity (ordinal, OR:
1.59). The predictive capacity of the HE-GTTS was significantly better than TRISS (AUROC
0.96 vs. 0.91, P < 0.01). Phase 3: In the NTDB, the LE-GTTS and HE-GTTS were both found
to be significantly more predictive of mortality than TRISS (LE-GTTS AUROC: 0.82 vs. 0.79,
P <0.01; HE-GTTS AUROC: 0.86 vs. 0.85, P <0.01).

Conclusion: The LE-GTTS and HE-GTTS are novel triage scores developed specifically for
geriatric trauma patients. They are intended to triage patients to lower or higher levels of

See pages 99 - 147 for financial disclosure information.
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care/ monitoring from the emergency department setting. These scores have been validated
in the NTDB and should therefore be valid to use prospectively in the clinical setting. Future
work will focus on the development of clinical guidelines toimprove triage decision-making.
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Fri., 10/17/14 Geriatric, PAPER #55, 9:56 am OTA 2014

Does Anesthesia Type Influence Risk of Perioperative Complications in Hip Fracture
Surgery?

Rachel V. Thakore, BS; Cesar S. Molina, MD; Paul S. Whiting, MD;

William T. Obremskey, MD, MPH, MMHC; Manish K. Sethi, MD;

Vanderbilt University, Nashville Tennessee, USA

Purpose: Several recent studies have advocated the use of regional anesthesia (spinal and
regional nerveblocks) over general anesthesia as a means of reducing the risk of perioperative
complications associated with geriatric hip fracture surgery. However, conclusive evidence
demonstrating clinically significant differences in complication rates between regional and
general anesthesia in this patient population does not exist. We sought to explore further the
impact of anesthesia type on perioperative complications in hip fracture surgery using the
recently expanded American College of Surgeons National Surgical Quality Improvement
Program (ACS-NSQIP) database—a large, multicenter, prospective cohort of hip fracture
patients.

Methods: Four CPT codes (27235, 27236, 27244, and 27245) representing the spectrum of
hip fracture surgery were used to identify a prospective cohort of 7808 hip fracture patients
from 2005-2011 in the ACS-NSQIP database. Only patients who were administered general
anesthesia or regional anesthesia (spinal or nerve blocks) were included in the analysis
(n = 7764). Perioperative complications were recorded and categorized as minor (wound
dehiscence, superficial surgical site infection, pneumonia, and urinary tract infection) or
major (death, deep wound infection, myocardial infarction, deep venous thrombosis, pul-
monary embolism, peripheral nerve injury, sepsis and septic shock). Using a multivariate
logistic regression analysis controlling for age, medical comorbidities, American Society of
Anesthesiologists (ASA) status, operative time, and baseline functional status, perioperative
complications were compared between patients receiving general anesthesia and patients
receiving regional anesthesia. A x? analysis was then used to compare complication rates
between the two groups.

Results: 7764 patients with hip fractures were included in the final analysis. Rates of minor,
major, and total complications by anesthesia type are displayed in Table 1. Patients undergo-
ing surgical treatment for hip fractures who received regional anesthesia had a significantly
higher risk of total complications (odds ratio [OR]: 1.05, P = 0.025) and minor complications
(OR: 1.09, P = 0.001) compared with patients who were administered general anesthesia.

There was no significant difference in risk of major complications between the two groups
(OR: 0.99, P = 0.720) (Table).

See pages 99 - 147 for financial disclosure information.
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Anesthesia Minor Major

Tyvpe Complication Complication Overall Complication Rate
yp Rate Rate

General 9.0% (527 /5840) 12.2% (714/5840) | 17.9% (1,044 /5840)

Regional nerve
blocks

7.2% (8/111)

8.1% (9/111)

12.6% (14/111)

Spinal 11.6% (211/1813) | 11.6% (211/1813) |19.6% (356/1813)
Total 9.6% (746 /7764) 12.0% (934/7764) | 18.2% (1414 /7764)
OR, OR: 1.09, 95% OR: 0.99, 95% OR: 1.05, 95%
confidence CI: 1.035-1.150, CI: 0.940-1.043, CI: 1.006-1.094,
interval (CI), P =0.001 P=072 P =0.025

P value

Conclusion: In this large prospective cohort of patients with hip fractures, regional anes-
thesia was associated with a small (OR = 1.05) but statistically significant increase in the
risk of perioperative complications compared with general anesthesia. This increased risk
is driven by a higher risk of minor complications in the regional anesthesia group (OR =
1.09). Considering the small odds ratios, the clinical significance of these findings remains
unclear. Nonetheless, our results do not support the conclusions of several recent studies,
which suggest decreased rates of perioperative complications with regional as compared
to general anesthesia.
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Fri., 10/17/14 Geriatric, PAPER #56, 10:02 am OTA 2014

Efficacy of Scheduled Intravenous Acetaminophen Pain Management Protocol in
Hip Fractures

Alexander J. Bollinger, MD"? Paul D. Butler, MD'?; Matthew S. Nies, MD?;

Debra L. Sietsema, PhD*3; Clifford B. Jones, MD*?; Terrence J. Endres, MD*?;

'Grand Rapids Medical Education Partners, Grand Rapids, Michigan, USA;

*Michigan State University College of Human Medicine, Grand Rapids, Michigan, USA;
3Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA

Purpose: Hip fractures are a common problem in the geriatric population, having wide-
reaching effects including functional decline and economic impact on the health-care sys-
tem. Prior studies have demonstrated both the safety of intravenous (IV) acetaminophen
and its efficacy in decreasing perioperative narcotic consumption. The purpose of this
study was to determine whether the implementation of a scheduled IV acetaminophen
perioperative pain protocol during geriatric hip fracture treatment influenced length of
hospital stay (LOS), pain level, narcotic use, physical therapy (PT) participation, and dis-
charge disposition.

Methods: After IRB approval was obtained, a retrospective CPT code (27235, 27236, 27244,
27245) search was performed and the charts were reviewed of all patients 65 years or older
admitted to the orthopaedic service at a Level I trauma center who underwent operative
treatment for a hip fracture from June 1, 2011 through May 31, 2013. The patients were
divided into two cohorts; the first (Group 1) consisted of patients treated before the initia-
tion of a standardized IV acetaminophen pain control protocol, and the second (Group
2) consisted of those treated after the protocol was initiated. 365 consecutive fractures in
360 patients were identified. Pathologic fractures (8), periprosthetic fractures (8), concomi-
tant injuries requiring operative intervention (8 fractures in 7 patients), and perioperative
deaths (5) were excluded. This resulted in 332 patients with 336 intertrochanteric or femo-
ral neck fractures (169 fractures in Group 1, 167 fractures in Group 2) with a mean age of
83 years (range, 65-101).

Results: There was no statistically significant difference in demographic data (age, gender,
fracture classification, body mass index) or time from admission to the operating room
between the two cohorts. Group 2 had a shorter mean LOS (4.4 vs. 3.8 days), lower mean
visual analog scale (VAS) pain score (4.2 vs. 3.8), lower mean narcotic usage (41.3 vs. 28.3
mg “morphine equivalent”), lower rate of PT sessions missed (21.8% vs. 10.4%), and high-
er likelihood of discharge home instead of to a secondary care facility (7.1% vs. 19.2%) (P
< 0.001, respectively). Separate multivariate regression analyses also demonstrated statis-
tical significance for the utilization of IV acetaminophen as an independent predictor of
decreased LOS, decreased VAS pain scores, lower narcotic usage, fewer missed PT sessions
(P <0.001, respectively), and increased rate of home discharge (P = 0.008).

Conclusion: The utilization of scheduled perioperative IV acetaminophen as part of a
standardized pain management protocol for operative geriatric hip fractures is efficacious
for shortening hospital length of stay, improving subjective and objective pain measures,
missing fewer physical therapy sessions, and increasing home discharge rate.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Geriatric, PAPER #57, 10:08 am OTA 2014

The Effect of Preoperative Transthoracic Echocardiogram on Mortality and Surgical
Timing in Elderly Hip Fracture Patients

Kevin Luttrell, MD"; Arvind D. Nana, MD'?;

John Peter Smith Hospital Orthopaedic Surgery Residency Program, Fort Worth, Texas, USA;
*Harris Methodist Hospital, Fort Worth, Texas, USA

Purpose: Heart disease is the most common cause of postoperative mortality in elderly hip
fracture patients, and transthoracic echocardiogram (TTE) is often used to assess cardiac
function prior to surgery. The purpose of our study was to evaluate the effect of preopera-
tive TTE on mortality, postoperative complications, surgical timing, and length of stay in
surgically treated hip fracture patients.

Methods: A retrospective chart review was performed on 694 consecutive hip fracture pa-
tients >60 years of age treated surgically at two local hospitals. Patients were identified by
billing codes over a 30-month time period from July 1, 2009 to December 31, 2011. Hospital
records were reviewed for age, sex, timing of admission, medical clearance, operation and
discharge, admitting service, fracture and treatment type, medical comorbidities, American
Society of Anesthesiologists (ASA) score, preoperative testing ordered (TTE), preoperative
cardiac intervention, complications, and mortality. The Social Security Death Index was
used for 30-day and 1-year mortality data when not available in the hospital records. Our
primary outcome measure was in-hospital, 30-day, and 1-year mortality following hip
fracture surgery in patients who receive preoperative TTE. Secondary outcome measures
included complications (particularly cardiovascular) and time required for medical clear-
ance and operative treatment.

Results: Preoperative echocardiogram was performed on 131 patients (18.9%). Patients
admitted by the medicine service were 1.76 times more likely to receive preoperative TTE (P
<0.01). Patients were 2.28 times more likely to receive TTE if they had a history of coronary
artery disease (p <.001), and 2.12 times more likely if they had a history of arrhythmia (P
< 0.001). Five patients in the TTE group and one patient in the control group underwent
cardiac catheterization prior to surgery, but none of these patients required angioplasty or
stent placement. There was no difference in mortality between the TTE group and the control
group in hospital (3.8% vs. 1.8%, P = 0.176), at 30 days (6.9% vs. 6.6%, P =0.90), or at 1 year
(20.6% vs.20.1%, P =0.89), respectively. There was no significant difference in major cardiac
complications between groups. Average time from admission to operative treatment was
66.5 hours in the TTE group and 34.8 hours in the control group (P < 0.001). Average time
from admission to medical clearance was 43.2 hours in the TTE group and 12.4 hours in the
control group (P < 0.001). There was no difference in the time between medical clearance
and operative treatment between the two groups (23.3 hours versus 22.4 hours, P = 0.639).
The TTE group also had a significantly longer length of stay at 8.68 days compared to 6.44
days in the control group (P < 0.001).

Conclusion: Preoperative TTE did not help reduce mortality rates in elderly hip fracture
patients in either short or long-term postoperative periods. In addition TTE delayed surgical
treatment, resulted in no cardiac intervention, and increased length of stay. The American

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Heart Association (AHA) and the American College of Cardiology (ACC) have developed
guidelines for perioperative assessment of patients in case of noncardiac surgery. TTE should
not be used as a screening tool in hip fracture patients, but instead used to further evaluate
active cardiac conditions.
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Fri., 10/17/14 Geriatric, PAPER #58, 10:14 am OTA 2014

Improving Care for Older Patients with Hip Fracture

Christopher G. Moran, MD, FRCS(Ed)"; Chris Boulton, BA%; Antony Johansen?;
Robert Wakeman?; Keith Willett, MD, FRCS?;

INHS England, Nottingham University Hospital, Nottingham, United Kingdom;
“National Hip Fracture Database, Royal College of Physicians, London, United Kingdom;
’NHS England, Oxford, United Kingdom

Background/Purpose: Hip fracture is a common and increasing socioeconomic problem
throughout the world. These patients present a challenge to the health-care system as they
are elderly with multiple comorbidities, have high rehabilitation demands, and often re-
quire enhanced social care. Single variables within the patient pathway, such as a new
implant, may make a difference to outcome but most research suggests that improvements
in the entire pathway from admission through to surgery and rehabilitation are required
to make the biggest impact on outcome. This pathway should include measures to reduce
the risk of future falls and fragility fractures. In England, a best-practice pathway together
with financial incentive and audit has been introduced to cover the entire population of
the country.

Methods: The National Hip Fracture Database (NHFD) prospectively collects data for hip
fracture admissions at all 186 hip fracture units in England. 6000 new patients are added to
the database each month. It started in 2008 and currently holds records on 309,839 patients.
The median age is 80 years and 71% are female. The best-practice pathway has evolved
from 7 to 10 key standards: admissions protocol, joint orthopaedic and geriatric care, sur-
gery within 36 hours, geriatric review within 72 hours, multidisciplinary rehabilitation,
falls and osteoporosis assessments; pre- and postoperative cognitive assessment, and data
submission to NHFD. Mortality data are linked to the National Office of Statistics allowing
100% follow-up for mortality. To qualify for the financial incentive, a patient must receive
all 10 parts of the pathway.

Results: The best-practice pathway started in 2010 and in the first year 14,615 out of 53,443
patients (27%) received the complete pathway. The number of patients receiving the entire
pathway has increased quarter by quarter so that during the year April 2012-2013, 30,627
of 56,226 patients (54.5%) received all 10 standards. A further 14,506 patients (25.8%) re-
ceived 9 of 10 pathway measures, indicating that the hospitals have systems in place to de-
liver a good care pathway. The national 30-day mortality following hip fracture has fallen
15% from 9.2% in 2008 to 8.2% in 2013.

Conclusion: We have undertaken a project to improve hip fracture care for the entire pop-
ulation of a country. Using a combination of well-defined, evidenced-based practice stan-
dards that address the entire patient pathway, financial incentive and good clinical audit,
there has been a significant improvement in the care pathway with an additional 30,000
patients receiving the 9 or 10 parts of the pathway within 3 years of starting the project.
This has been reflected in a 15% reduction in the national 30-day mortality.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri., 10/17/14 Geriatric, PAPER #59, 10:25 am OTA 2014

Surgery Versus Cast Immobilization for Displaced Intra-Articular Distal Radius
Fractures in Elderly Patients: A Randomized Controlled Multicenter Trial

Christoph Bartl"; Dirk Stengel, MD, PhD, MSc% Thomas Bruckner, Dipl Math’;

Florian Gebhard, MD, PhD'; the ORCHID Study Group;

'Department of Orthopaedic Trauma Surgery, Ulm University, Ulm, Germany;

’Department of Orthopaedic Trauma Surgery and Clinical Research, Unfallkrankenhaus Berlin,
Berlin, Germany;

’Department of Biostatistics, Heidelberg University, Heidelberg, Germany

Purpose: The best treatment strategy for displaced intra-articular distal radial fractures in
elderly patients with poor bone quality is still controversial. In this randomized controlled
multicenter trial we investigated whether surgical management is more effective than cast
immobilization in patients over 65 years.

Methods: Of 737 eligible individuals, 185 patients with an intra-articular distal radius frac-
ture (AO/OTA C1, C2, C3) agreed to participate. 94 participants were assigned to surgical
management with volar locking plate fixation and 91 to closed reduction and cast im-
mobilization for 6 weeks. The primary outcome was the Short Form-36 physical compo-
nent summary score (SF-36 PCS) 1 year after randomization. We also assessed other SF-36
domains, the Disabilities of the Arm, Shoulder and Hand (DASH) score, the EuroQol-5D
(EQ-5D) visual analog scale (VAS) and utility index, wrist range of motion (ROM), and
radiographic evaluation of the wrist 3 and 12 months after randomization.

Results: Both groups showed similar baseline characteristics concerning age, gender, frac-
ture severity and activity status. 37 (41%) patients assigned to cast immobilization subse-
quently underwent surgery due to significant loss of reduction. After 1 year, surgery was
not superior to cast treatment (SF-36 PCS mean difference 3.3, 95% confidence interval —0.2
to 6.8) in the intent-to-treat population. Also, no statistical or clinical benefit of surgery
was apparent with regard to mean differences in DASH scores (<5.0, 95% confidence in-
terval [CI] -11.0 to 1.0) and EQ-5D VAS scores (3.0, 95% CI -1.9 to 7.9). The surgical group
showed a faster improvement in ROM of the wrist after 3 months (P < 0.05), but after 1
year there were no significant differences of wrist ROM in all planes between both groups.
Surgical management achieved a significant better anatomic restoration of the distal radius
in palmar tilt, ulnar variance, and radial height (each P < 0.05), but this finding was not
associated with superior functional results. Outcome results were similar when analyzed
according to the treatment actually received.

Conclusion: In elderly patients with a displaced intra-articular distal radius fracture, sur-
gical fixation with volar locking plates was not superior to cast immobilization in terms
of health-related quality of life and wrist function 1 year after the intervention. Cast im-
mobilization remains the primary treatment option in this patient group, and second-line
surgery in case of cast treatment failure does not compromise late outcome results.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Geriatric, PAPER #60, 10:31 am OTA 2014

Determinants of Functional Outcome in Distal Radius Fractures in High Functioning
Elderly Patients

Jeremie Larouche, MD, FRCSC; Jeffrey Pike, MD; Gerard P. Slobogean, MD, MPH, FRCSC;
Pierre Guy, MD; Henry M. Broekhuyse, MID; Peter |. O’Brien, MD, FRCSC;

Kelly A. Lefaivre, MD;

Division of Orthopaedic Trauma, Department of Orthopaedic Surgery,

University of British Columbia, Vancouver, British Columbia, Canada

Background/Purpose: Despite numerous previous studies showing no difference between
operative and nonoperative treatment of distal radius fractures in the elderly, the rate of
operative fixation has increased fivefold over the last decade. We aimed to determine the
influence of treatment and radiographic parameters on patient-reported functional out-
comes over a 1-year period.

Methods: Patients with an acute distal radius fracture over the age of 55, and with a Cana-
dian Study of Health and Aging (CSHA) Frailty score of 1 or 2 (high functioning, medically
well) were recruited for this prospective study and treated as per the surgeon’s protocol.
Baseline patient characteristics were collected. Standard radiographs were obtained at the
time of injury, treatment, and at 12-week follow-up. Patients provided baseline, as well as
12-week and 1-year functional outcome measures including the Patient-Rated Wrist Evalu-
ation (PRWE), Disabilities of the Arm, Shoulder and Hand (DASH), and Short Form-36
(SE-36). Univariate analyses to evaluate the relationship between operative and nonopera-
tive treatment, as well as various radiographic parameters, on functional outcome were
performed. Linear regression analysis was carried out to determine the effect of specific
radiographic parameters as well as surgical treatment on functional outcome when con-
trolling for other important predictors.

Results: 129 patients were recruited for this study, 117 women and 12 men. The mean age
of the cohort was 65.96 + 0.67 years (range, 55-90). 70 patients underwent open reduction
and internal fixation, and 59 were treated with manipulation and casting. There was no
statistically significant difference in DASH score, SF-36 PCS (physical component sum-
mary) or PRWE at 52 weeks follow-up (P = 0.963, P = 0.184, P = 0.645). The operative group
had higher PRWE pain scores (7.85 + 1.08 vs. 6.95 + 1.34) but this did not reach statistical
significance. As expected, the operative group had a significantly worse composite radio-
graphic score at the time of injury (P = 0.0002), but the two groups had very similar scores
at the time of treatment (P = 0.4303). At 3 months postsurgery, the nonoperatively treated
group had significantly worse radiographic scores (P = 0.0006). A univariate relationship
existed between ulnar positive measurement of >2 mm and poorer DASH and SF-36 scores
were seen (P = 0.0349, P = 0.0385); however, no such relationship existed for the other indi-
vidual or composite radiographic parameters tested. Linear regression models controlling
for operative versus nonoperative treatment, gender, age, and occurrence of a complica-
tion found a significant relationship between ulnar positivity >2 mm and change in DASH
between baseline and 12 months (0.0466) as well as SF-36 PCS between 0 and 12 months
(0.0383).

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusion: In high-functioning elderly patients, surgical treatment produced a better
radiographic result than cast treatment; however, the functional outcomes at 1 year are
not statistically different. Univariate and regression analysis demonstrated a relationship
between ulnar positive variance and poorer functional outcomes, but no such relationship
was found for other radiographic parameters or a composite radiographic score.
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Fri., 10/17/14 Geriatric, PAPER #61, 10:37 am OTA 2014

A Comparison of Primary Total Elbow Arthroplasty Versus Secondary Total Elbow
Arthroplasty (Following Failed Internal Fixation) for Distal Humeral Fractures of
the Elderly

James M. Dunwoody MD, FRCSC; Justin L. Hodgins, MD; Milena R. Vicente, RN, CCRP;
Laura Schemitsch, BA; Patrick Henry, MD, FRCSC; Jeremy Hall, MD, FRCSC;

Michael D. McKee, MD, FRCSC;

St. Michael’s Hospital and the University of Toronto, Toronto, Ontario, Canada

Purpose: The purpose of our study was to compare the outcome of distal humeral frac-
tures treated with acute (primary) total elbow arthroplasty (TEA) to those treated with late
(secondary) arthroplasty following failure of initial fracture fixation.

Methods: This was a single-center, retrospective, longitudinal cohort study of patients
undergoing primary TEA or secondary TEA for distal humerus fracture at a single uni-
versity-affiliated hospital from 1994 to 2011. Patients were initially identified through a
prospectively gathered clinical database. Data captured included demographics, fracture
classification, type of arthroplasty (primary or secondary), presence of complications, revi-
sion surgery, and signs of radiographic loosening. Charts were reviewed and patients were
asked to return to clinic for a follow-up visit in order to capture functional outcomes. The
primary outcome measure was the Disabilities of the Arm, Shoulder and Hand (DASH)
score. Other outcome measures included operative parameters, Mayo Elbow Performance
Score (MEPS), range of motion, ulnar nerve function, and grip strength.

Results: We identified 91 eligible patients who were treated with either primary or second-
ary TEA for a distal humerus fracture between 1994 and 2011. Nine patients declined par-
ticipation, and 31 had died. A comprehensive chart review was performed on 82 patients
with a mean follow-up of 6 years (the latest available chart data were included for patients
who had died). 36 patients had a primary TEA, and 46 had a secondary TEA. In the pri-
mary group there were 7 male and 29 female patients with an average age of 77 years. In
the secondary group there were 11 male and 35 female patients with an average age of 68
years. The difference in age was statistically significant (P < 0.001). The rate of revision was
8% (3/36) in the primary group and 20% (9/46) in the secondary group (P = 0.12). Two
patients (6%) with a primary arthroplasty had a deep infection requiring irrigation and
debridement compared to four patients (9%) in the secondary group (P = 0.34). 25% of pa-
tients in the primary group had postoperative neurologic symptoms in the limb compared
to 22% in the secondary group (P = 0.78). The mean operative time was 101 minutes in the
primary group and 103 minutes in the secondary group (P = 0.89). The mean DASH score
at final follow-up was 33 in the primary group and 42 in the secondary group (P = 0.46).
The mean MEPS at final follow-up was 85 in the primary group and 80 in the secondary
group (P = 0.45).

Conclusion: To our knowledge, this is the largest reported comparison of primary versus
secondary TEA for distal humeral fracture. There was no significant difference in func-
tional outcome between the two groups. Our study suggests a trend that secondary TEA
was associated with a higher incidence of revision compared to primary TEA, but this was

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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not statistically significant (possibly due to a small sample size or beta error). Our results
support TEA for either primary fracture care or secondary reconstruction of distal humeral
fractures in the elderly. Additionally, these data are useful in surgical decision-making re-
garding these difficult injuries.
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Fri., 10/17/14 10:48 am OTA 2014

GUEST NATION - BRAZIL

Best International Forum Paper:

What Is the Cell Composition and Characteristics

of Fibrous Tissue Harvested from the Nonunion

Site of Long Bone Atrophic Nonunions?

Richard Cuthbert, BSc; Ahmed Lotfy; Hiang Boon Tan, MBBS;
Elena Jones, PhD; Peter Giannoudis, MD

Guest Nation Presentation

Tito Rocha, MD

National Institute of Traumatology and Orthopaedics
Ministry of Health, Rio de Janeiro, Brazil

14

“Evolution of Trauma Care System in Brazil: Current Status

NOTES

192}
=
O
<
<
=
92}
-]
<
I~
[
<
R

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.

263



Fri., 10/17/14 11:11 am OTA 2014

JOHN BORDER MEMORIAL LECTURE
“Long Term Careers in Orthopaedic Trauma:
System Design and Career Development”
Andrew R. Burgess, MD
Professor, Vice Chair UT Health Medical School,
Houston, Texas

NOTES
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Fri, 10/17/14 12:41 pm OTA 2014

SYMPOSIUM II:

DAMAGE CONTROL ORTHOPAEDICS - WHERE ARE WE
AFTER A DECADE (CENTURY) OF DEBATE AND RESEARCH?

Moderators: Todd O. McKinley, MD
Steven A. Olson, MD

Faculty: Carl ]. Hauser, MD Hans Christoph Pape, MD
Robert V. O"Toole, MD
12:41 pm Historical Perspective - Early Total Care and Ortho Damage Control
Steven A. Olson, MD
12:52 pm Mitchondrial DAMPs and Inflammation After Trauma
Carl |. Hauser, MD -
=
1:03 pm Basic & Clinical Science - Systemic Response to Injury and the E
Polytrauma Patient =
Hans Christoph Pape, MD %
[~
1:14 pm Translating Basic Science to Clinical Science E
=%

Todd O. McKinley, MD

1:25 pm Future Directions and Opportunities in Damage Control
Robert V. O"Toole, MD

NOTES
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Fri.,, 10/17/14 Symposium II, PAPER #62, 1:56 pm OTA 2014

Evaluation of the Relationship Between Fractures and Hyponatremia

Kalyani Murthy, MD, MS'; Navneet Pala, MD'; Olexandra Koshkina, MD, MSY;

Janis Breeze, MPH? Jessica Paulus, ScD?* Andrew Marcantonio, DO, MBAY;

Mary Beth Hodge, MD?;

'Lahey Health and Medical Center, Burlington, Massachusetts, USA;

*Tufts Clinical and Translational Science Institute, Tufts University, and Institute for Clinical
Research and Health Policy Studies, Tufts Medical Center, Boston, Massachusetts, USA

Purpose: Hyponatremia is frequently present in the elderly population. Recent studies
show an increased risk of fractures in patients with mild chronic hyponatremia. Hypo-
natremia upregulates osteoclast-mediated bone resorption. Our study evaluates the rela-
tionship between hyponatremia and risk of incident fracture while controlling for bone
density, age, and sex.

Methods: A retrospective, matched case-controlled study was performed. Patients >45 years
old with dual-energy x-ray absorptiometry (DEXA_ scans and serum sodium obtained
within a year prior to event of interest (fracture/nonfracture complaint) were included.
Cases were defined as patients with an incident fracture (vertebra, femur/hip, tibia/fibula,
and forearm) between January 2005 and May 2013. The first fracture was used for cases
with multiple fractures. Controls were defined as patients with a nonfracture complaint
over the same time period, matched 2:1 with cases on age (within 2 years) and sex. Data
on disease modifiers including medications and disease conditions that could influence
sodium levels and osteoporosis risk were also obtained. Hyponatremia was defined as: ab-
sent (>137 mmol/L), low-normal (135-137 mmol /L), mild (130-134 mmol /L), or moderate-
severe (<130 mmol/L). Bone density classification was defined as: osteopenia = T-score —1.0
to 2.5, and osteoporosis = T-score <-2.5; univariate and multivariate conditional logistic re-
gression models were used to estimate risk of fracture with hyponatremia and bone density.
Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. 1l statistical analysis
was performed using SAS v9.3. All tests were two-sided with alpha = 0.05.

Results: We identified 457 cases and 914 controls. Mean age was 73 + 10 years old and 89%
females. Hyponatremia was more prevalent in cases compared to the controls. Univariate
logistic regression models showed a significantly higher risk of fracture in hyponatremia
(P < 0.0001) and osteoporosis/osteopenia (P < 0.0001). Vertebral fractures were associ-
ated with worsening hyponatremia, compared to nonvertebral fractures (x> P = 0.0002).
A similar pattern was observed in femur fractures when compared to other nonvertebral
fractures (x? P = 0.04). On multivariate analysis, controlling for presence of known disease
modifiers, the risk was 3-fold higher in mild (OR 3.0; 95% CI: 2.2, 4.2), 4-fold higher in
moderate (OR 4.4; 95% CI: 2.8, 7.0) and 11-fold higher in severe hyponatremia (OR 11.1;
95% CI: 4.1, 30.5). A reverse trend was seen among patients with forearm and tibia/fibula
fractures who tended to be younger.

Conclusion: Our study shows an increased risk of fractures in patients with varying de-
grees of hyponatremia irrespective of radiologic bone density changes. In addition the
risk of fracture appeared to increase with worsening hyponatremia while controlling for
known disease modifiers. This highlights the importance of recognizing and managing
hyponatremia and its associated morbidity including fractures.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Symposium II, PAPER #63, 2:02 pm OTA 2014

Can Thrombelastography Predict Venous Thromboembolic Events in Patients with
Severe Extremity Trauma?

Prism S. Schneider, MD, PhD"; Bryan A. Cotton, MD* Matthew Galpin, RCY;

Zayde Radwan, MD?"; John W. Munz, MD"; Timothy S. Achor, MD"; Mark L. Prasarn, MD';
Joshua L. Gary, MD’;

'Department of Orthopaedic Surgery, University of Texas Health Science Center,

Houston, Texas, USA;

*Department of Surgery and the Center for Translational Injury Research (CeTIR),
University of Texas Health Science Center, Houston, Texas, USA

Background/Purpose: Despite increased bleeding risk during the acute trauma resuscitation,
trauma-induced coagulopathy is associated with greater likelihood of hypercoagulability,
and eventual venous thromboembolic events (VTEs). Rapid thrombelastography (r-TEG)
is a whole-blood assay that identifies both hypo- and hypercoagulable states. Graphical
r-TEG results are available within minutes, correlate with conventional coagulation labora-
tory values, and predict early transfusion requirements. In addition, an elevated maximal
amplitude (mA) value on admission can identify general trauma patients with increased
risk of VTE. We hypothesized that (1) the risk of VTE traditionally assigned to injury lies
specifically in those who sustain major orthopaedic trauma, and (2) an elevated admission
mA value could be used to identify patients with major orthopaedic injuries at risk for VTE
during initial hospital admission.

Methods: Thisis aretrospective review of a prospectively collected database of 9090 consecu-
tive trauma patients admitted to an urban Level I trauma center between September 2009
and February 2011. We then evaluated only those patients who met highest-level trauma
activation criteria, were 18-85 years of age, and were direct scene transports. Patients with
burn wounds greater than 20% total body surface area or who died within 30 minutes of
arrival were excluded. Two groups were created, one whose extremity abbreviated injury
severity (AIS) score was 2 or greater (ORTHO) and one whose extremity AIS score was <2
(non-ORTHO). VTEs were defined as those pulmonary emboli confirmed by CT angiogra-
phy and those symptomatic deep vein thromboses confirmed by venous duplex. Univariate
analyses were conducted followed by purposeful regression analysis.

Results: 1818 patients met the inclusion criteria (310 ORTHO, 1508 non-ORTHO). While
there was no difference in median age (32 vs. 34), ORTHO patients were more likely to be
female (29% vs. 21%), white (62% vs. 54%), and blunt trauma (89% vs. 73%); all P < 0.05.
With the exception of median extremity AIS (3 vs. 0, P < 0.001), there were no differences
in individual systems AIS scores. ORTHO patients had lower systolic blood pressure (115
vs. 130), higher pulse (107 vs. 95), and worse base deficit (-5 vs. —2) on arrival; all P < 0.05.
Despite more hypocoagulable r-TEG values on arrival (alpha angle 71 vs. 73 and mA 62 vs.
64, both P < 0.05), ORTHO patients had higher rates of VTE (6.5% vs. 2.7%, p<0.001). Time
to VTE was similar (5.5 days vs. 5.5 days). Stepwise regression generated four values to
predict development of VTE (age, male gender, white race, and ORTHO). After controlling
for these variables, admission mA of 365 (odds ratio 3.66) and 372 (odds ratio 6.70) were
independent predictors of VIEs during hospitalization.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Conclusion: Admission r-TEG mA values can identify patients with major orthopaedic
trauma injuries who present with an increased risk of in-hospital deep vein thrombosis
and pulmonary embolism. Patients presenting with admission r-TEG mA value of 365 are
at a 3.6-fold increased risk (and those with mA %72 at a 6.7-fold risk) for in-hospital VTE.
Admission r-TEG values can help to identify patients at greatest risk for VTE and best target
those who might benefit from an early, aggressive prophylaxis strategy.

See pages 99 - 147 for financial disclosure information.
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Fri., 10/17/14 Symposium II, PAPER #64, 2:08 pm OTA 2014

Prediction of Pulmonary Embolism in Trauma Patients: A Risk Assessment Model
Based Upon 38,000 Patients

Sheena R. Black, MD'; Jeffrey T. Howard, MA? Paul C. Chin, MD, PhD'; Adam |. Starr, MD";
"Department of Orthopaedic Surgery, University of Texas Southwestern Medical Center,

Dallas, Texas, USA;

*Department of Demography, University of Texas at San Antonio, San Antonio, Texas, USA

Purpose: Pulmonary embolism (PE) is a rare but sometimes fatal complication of trauma.
Many studies have identified risk factors and developed risk stratification models to
identify patients at an increased risk of venous thromboembolism; however, they are often
complex and difficult to use. The purpose of this research is to develop a risk assessment
model, based upon a large sample of trauma patients, which can be easily and quickly
used at the time of admission to predict PE.

Methods: Our institutional trauma registry was queried. The National Trauma Registry of
the American College of Surgeons (NTRACS) registry system collects voluminous data on
each patient registered. We targeted the following information: demographic and injury
data, prehospital information, and data on treatments and events during hospitalization.
Out of 49,604 patients admitted to our trauma center from 2000-2012, 11,007 (22%) were
excluded due to incomplete data. This study used trauma registry data from the remaining
38,597 trauma patients. Of these patients, 239 (0.619%) developed a PE. A multivariate
binary logistic regression model was developed to predict the likelihood of developing
a PE during each patient’s hospitalization. The logistic regression model was developed
using a 50%, randomly selected development subsample, and then tested for accuracy
of prediction using the remaining 50% validation sample. The two random subsamples
did not differ with respect to any demographic, injury, prehospital, or hospital treatment
variables examined.
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Results: Results from this study suggest there are seven statistically significant predictors
of PE, including age, obesity, injury resulting from motorcycle accident, arrival to hospital
by helicopter or ambulance, pulse rate upon arrival in emergency room, admission
to ICU, and location of injury (thorax, abdomen, and lower extremity). Comparison of
predicted PE events to actual PE events resulted in high sensitivity (82%) and specificity
(75%). The comparison of odds ratios in the model development and validation samples
was nonsignificant (P = 0.4032), indicating that predictions from the model do not differ
between the two samples.

Conclusion: Using this model, based on data available upon admission, we were able to
correctly predict 88.9% of the pulmonary emboli within the top 35% of the model score
distribution of our validation subsample. This knowledge will allow us to focus more
stringent and earlier thromboprophylactic efforts on those patients at highest risk for PE.
In the future, this model will be used to develop an application suitable for smart phone
devices, to allow physicians easy and accurate identification of trauma patients at high risk
for the development of PE.

o The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri.,, 10/17/14 Pelvis & Acetabulum, PAPER #65, 2:19 pm OTA 2014

Role of Acute Negative-Pressure Wound Therapy Over Primarily Closed
Surgical Incisions in Hip, Pelvis, and Acetabular Fracture Surgery:

A Prospective Randomized Trial

Brett D. Crist, MD, FACS; Michael S. Khazzam, MD; Gregory |. Della Rocca, MD, PhD;
Yvonne M. Murtha, MD; James P. Stannard, MDD,

University of Missouri, Columbia, Missouri, USA

Purpose: This trial was conducted to determine the effectiveness of using negative-pressure
wound therapy (NPWT) over primarily closed surgical incisions used for open reduction
and internal fixation (ORIF) of hip, pelvis, and acetabular fracture surgery in decreasing
postoperative surgical wound drainage, infections, and hospital stay in a cost-effective
manner when compared to standard gauze dressings.

Methods: After IRB approval, 115 patients who underwent an open surgical exposure for
hip, pelvis, or acetabular fracture ORIF were prospectively randomized to either receiving
standard gauze or negative-pressure dressing applied over the primarily closed incision
sterilely in the operating room. NPWT was left on for 2 days or longer if drainage continued.
Patients were followed for 12 months. Prospective data points collected include patient
demographics, mechanism of injury, fracture type, surgical approach, type of surgical closure,
associated injuries and procedures, Injury Severity Score, body mass index (BMI), depth of
subcutaneous adipose tissue, condition of soft tissue associated with surgical approach, deep
venous thrombosis prophylaxis, ICU stay, antibiotic use, hospital stay, dressing changes,
length of wound VAC (vacuum-assisted closure) use, superficial and deep infection, skin
maceration/wound breakdown, and drainage. The primary end point was deep infection.

Results: 55 patients were randomized to the NPWT group and 60 patients randomized to
the standard dressing group. The NPWT group included 49 patients and the gauze group
included 42 patients who completed the 12-month follow-up. The rate of deep infection in
the NPWT group was 5/49 (10.2%) and 2/42 (4.8%) in the gauze group (P = 0.44). The odds
ratio showed that NPWT patients were 2.3 times more likely to develop a deep infection.
BMI was not associated with an increased risk of infection (P = 0.54). Patients with eventual
infections spent a significantly longer time in the ICU (P = 0.015) and had a longer hospital
stay (P =<0.001) during their initial admission. Allinfections occurred in acetabular fractures
thatinvolved the posterior wall or column requiring a Kocher-Langenbeck surgical approach.

Conclusion: In a randomized prospective trial, NPWT use over a primarily closed surgical
incision potentially increases the risk of deep infection when compared to gauze dressings in
this patient population. This is contrary to a previously published retrospective case series.
Alldeepinfections occurred in patients with acetabular fractures involving the posterior wall
or column that were treated with a Kocher-Langenbeck surgical approach regardless of BMI.

See pages 99 - 147 for financial disclosure information.
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Fri.,, 10/17/14 Pelvis & Acetabulum, PAPER #66, 2:25 pm OTA 2014

Early Treatment of Associated Pattern Acetabular Fractures Via an Anterior Approach
Does Not Increase Blood Loss or Need for Transfusion

Cesar S. Molina, MD; Priya G. Sivasubramaniam, BA; Andrew R. Fras, MD;

Chad M. Corrigan, MD; Hassan D. Mir, MD, MBA; Jason M. Evans, MD;

Vanderbilt University, Nashville, Tennessee, USA

Background/Purpose: Despite strong support for early total care in adequately resuscitated
patients with long bone fractures, there remain limited data to suggest appropriate timing
for surgical fixation of associated pattern acetabular fractures due to concern for excessive
procedure-related blood loss. Fracture patterns involving displacement of acetabular columns
are associated with considerable blood loss, particularly from exposed cancellous surfaces,
which can be difficult to control intraoperatively. Delay to surgery has been hypothesized to
limit this low-pressure bony bleeding. The purpose of this study is to determine relationship
of the timing of surgery on blood loss and transfusion requirements for associated pattern
acetabular fractures stabilized through an anterior surgical approach.

Methods: A retrospective review of our Level I trauma center records from 2006 to 2012
identified 130 patients with associated pattern acetabular fractures classified by the system
of Letournel as: associated both-column (ABC), anterior column posterior hemi-transverse
(ACPHT), or T-type fractures treated operatively via ilioinguinal or modified ilioinguinal
approach. Data points collected include patient demographics (sex, age), body mass index
(BMI), past medical history (PMH), and time from emergency department (ED) admission
to surgery. Our outcome measures were estimated blood loss (EBL), preoperative and post-
operative hematocrit levels, intraoperative red blood cell (RBC) unit transfusions, 1-week
postoperative RBC unit transfusions as a function of the timing of surgery, and total RBC
unit transfusions. x> and Fisher’s exact test were used for categorical and dichotomous
variables. Outcome variables were analyzed with the unpaired t-test, Mann-Whitney U,
Kruskal-Wallis, and Spearman correlation tests.

Results: No difference in EBL was observed for those patients undergoing surgery in less than
24 hours (n = 11), less than 48 hours (n=34), or less than 72 hours (n = 57) when compared to
later (P =0.54, 0.45, and 0.82, respectively). When analyzing time to surgery as a continuous
variable, there was no correlation with: EBL (Spearman’s rho = 0.013, P = 0.89), total RBC
unit transfusion (Spearman’s rho = 0.07, P = 0.40), postoperative hematocrit (Spearman’s
rho =0.09, P = 0.30), and only a small correlation with intraoperative RBC unit transfusion
(Spearman’s rho = 0.19, P = 0.02). The average EBL was 1440 (£762) cc. The average intra-
operative RBC transfusion was 2.8 (+2.4) units. The average total volume transfused RBC
was 4.4 (+3.3) units. A post hoc power analysis demonstrated that our sample could detect
a difference in EBL of 360 mL.

Conclusion: Our results indicate no relationship between estimated blood loss or total trans-
fusion requirements and timing of operative intervention for associated pattern acetabular
fractures treated via an anterior approach. Associated patterns may be treated without delay
in patients otherwise able to tolerate the procedure without increasing the risk of excessive
blood loss or increasing the utilization of RBC transfusion.

e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri,, 10/17/14 Pelvis & Acetabulum, PAPER #67, 2:31 pm OTA 2014

The Value of Thromboelastography in Orthopaedic Trauma Pelvic Fracture Resuscitation
Christiaan N. Mamczak, DO Bryan A. Boyer, MD"; Scott Thomas, MD**; Braxton Fritz, BS%;
Edward Evans, BA, CCP% Benjamin Speicher, BA%; Mark Walsh, MD*;

'Beacon Orthopaedic Trauma Surgery, South Bend, Indiana, USA;

“Memorial Hospital of South Bend, South Bend, Indiana, USA;

SGeneral & Vascular Surgery PC, South Bend, Indiana, USA;

*Indiana University School of Medicine, South Bend, Indiana, USA

Purpose: Thromboelastography (TEG) evaluates real-time hemostatic integrity by measuring
the ability of whole blood samples to form a clot. Recent combat and civilian trauma research
has demonstrated the value of TEG in directing blood component therapy (BCT) during
hemostatic resuscitation. Despite the emerging use of TEG at trauma centers in the United
States and Europe, its role in orthopaedic trauma remains largely unknown and unreported
in the literature. We describe the use of TEG-guided resuscitation in patients presenting to a
Level II trauma center with pelvic fractures, and the financial impact TEG had on directing
individualized BCT.

Methods: This study retrospectively reviewed patients with acute pelvic fractures treated with
standard fracture careand anindex TEG to guide their initial resuscitation. Patients were excluded
if they were not classified a trauma activation with a pelvic fracture, age <15 years, IS5 <9, and /
or if a TEG perfusionist was unavailable. Whole blood samples were drawn and analyzed via
TEG for the following stages of clot formation: initiation (R measurement: reflective of INR/PTT
[international normalized ratio/ partial thromblastin time] status), amplification (o angle: fibrin
and fibrinogen activity), propagation (maximum amplitude [MA]: strength of clot through fibrin /
platelet contact), and termination through fibrinolysis of the clot (LY30 [percentage reduction in
MA at 30 minutes]) (Figure 1). Based on prior studies, standard BCT resuscitation was defined
as a 1:1:1 ratio of packed red blood cells (PRBCs) to fresh-frozen plasma (FFP) to platelets. We
compared the standard BCT ratio to ratios of blood products directed from individualized
patient resuscitative needs as defined by the TEG. A cost analysis was performed of the actual
transfusion requirements compared to anticipated requirements using the 1:1:1 protocol.

Results: From May 2010 to July 2013, 40 patients met criteria for review. The average age was
44.7 years. All types of pelvic and acetabular fractures were included. The average ISS was 30.
In the first 24 hours, the cohort received 282 units of PRBCs, with 250 given in the first 6 hours.
FFP requirements were a total of 112 units (105 given in the first 6 hours). 54 single-donor
apheresis platelets (SDAP) were given, which translates into 324 units of platelets (42 SDAP
given in the first 6 hours). Patients with TEG-guided resuscitation were transfused greater
volumes of platelets and RBCs versus FFP (P = 0.017). Empirical standard BCT 1:1:1 protocols
would have misused 42 units of PRBCs and 212 units of FFP. Given the average price of PRBCs
and FFP our institution, TEG-guided resuscitation saved $71,086 in 40 patients.

Conclusion: TEG-guided BCT can individualize orthopaedic pelvic fracture resuscitation
with cost effective transfusion requirements. When compared to the standard 1:1:1 BCT
resuscitation protocol, TEG-resuscitated patients may be exposed to fewer units of component
blood products that may otherwise notimprove their resuscitation. The increased institutional
costs and potential complications of unwarranted transfusions can have detrimental effects.

See pages 99 - 147 for financial disclosure information.
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The routine use of TEG may reduce the costs of hemostatic resuscitation in multiply injured
trauma patients with pelvic fractures.

Figure 1. Physiologic TEG tracing (reprinted with permission from Haemonetics).
EPL = estimated percent lysis.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri,, 10/17/14 Pelvis & Acetabulum, PAPER #68, 2:42 pm OTA 2014

Posterior Wall Acetabular Fractures and Stability

Reza Firoozabadi, MD, MA"; Clay A. Spitler, MD"; Calvin L. Schlepp, MD";
Benjamin Hamilton, MS?% Julie Agel, MAY; Paul Tornetta 111, MD?;

"Harborview Medical Center/University of Washington, Seattle, Washington, USA;
?Case Western Reserve University, Cleveland, Ohio, USA;

Boston University School of Medicine, Boston, Massachusetts, USA

Purpose: The stability of the hip after posterior wall acetabular fractures is difficult to de-
termine radiographically. Historically the percent of the posterior wall involvement was
utilized to estimate stability based on cadaveric data. A history of dislocation may also aid
in predicting instability. The purpose of this project was to determine if the radiographic
parameters of femoral head coverage by the intact posterior wall, acetabular version, and
location of fracture or a history of dislocation were determinates of hip stability based on
intraoperative fluoroscopic examination after a posterior wall acetabular fracture.

Methods: A retrospective review of prospectively gathered data at a regional Level I trauma
center was performed to identify patients who sustained a posterior wall acetabular fracture
and underwenta fluoroscopicexamination under anesthesia to determine instability. Patients
were categorized as either stable or unstable and all comparisons compared these two groups.
Measurements obtained using preoperative and postoperative CT scans included: ratio of
remaining femoral head coverage at the fovea, cranial exit point of the fracture (mm from
dome), roof edge angle, equatorial angle at fracture line, center edge angle, and percent wall
involvement based on 3 published methods (Moed, Keith, Caulkin). A history of dislocation
in the two groups was also recorded. A positive stress examination was any subluxation on
any view of the hip in any position, including flexion, internal rotation, and posterior stress.

Results: 138 total patients underwent fluoroscopic stress examination of the hip under
general anaesthesia of which 116 were stable and 22 unstable. Average age in stable group
was 39 years old and 41 years in the unstable group. Mechanism of injury included 91 mo-
tor vehicle collisions, 6 pedestrian struck, 11 motorcycle collisions, 11 falls, and 19 other
mechanisms. Table 1 displays the radiographic parameters studied.

Table 1. Radiographic Parameters

Dislocations | Head Cranial | Roof | Equatorial | Center Displaced wall size
(P=0.49) Coverage | Exit Edge | Angleat | Edge based on:
atRovea | Pointof | Angle | Fracture Angle
(P=0.7) | Fracture | (P= Line (P=0.97)
E)PO;4) 085) | (P=069) Moed | Keith | Caulkin
’ (P= (P= (P=
0.02) 0.001) | 0.96)
Unstable | 15/22 (68%) | 33% 50mm | 5.2° 13.1° 40.3° 26% 27% 25%
Stable 69/116(59%) | 32.7% 9.5 mm 4.8° 12.4° 40.4° 21% 17% 25.3%

Conclusion: Determination of hip stability can be challenging in patients with posterior wall
acetabular fractures. While displaced wall fragments over 50% are a reliable indicator of hip
instability, radiographic assessment of stability in patients with smaller wall fragments is

See pages 99 - 147 for financial disclosure information.
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less predictable. Our data suggest that the location of the exit point of the fracture in rela-
tion to the dome of the acetabulum may be a radiographic marker that can be utilized to
aid physicians in determining stability. Additionally, the presence of a hip dislocation was
not associated with instability.
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri., 10/17/14 Pelvis & Acetabulum, PAPER #69, 2:48 pm OTA 2014

Nonoperative Treatment of Posterior Wall Fractures of the Acetabulum After Dynamic
Stress Examination Under Anesthesia: Revisited

Andrew McNamara, MD; John Boudreau, MD; Berton R. Moed, MD;

Saint Louis University, Saint Louis, Missouri, USA

Purpose: Performing an examination under general anesthesia using dynamic stress fluo-
roscopy (EUA) has been used as a tool to determine hip stability in the acute setting and
has been recommended for all fractures with 50% or less of wall involvement. The purpose
of this study was to provide additional radiographic and clinical follow-up data, mainly
from a source other than the primary advocates of this method, to further evaluate patient
outcomes.

Methods: 17 patients with an acute posterior wall fracture who underwent EUA and were
found to be stable were treated nonoperatively. Posterior wall fragment size ranged from 6%
to 42% with a mean of 24%. Five patients had an associated hip dislocation. Patient follow-
up averaged 30 months (range, 6-64 months). Outcome evaluation included the modified
Merle d’ Aubigné clinical score (MMA) and the Short Musculoskeletal Function Assessment
questionnaire (SMFA). Radiographic evaluation consisted of the three standard pelvic ra-
diographs; posttraumatic arthritis was graded according to the criteria described by Matta.

Results: Radiographic evaluation showed all hips to be congruent joint with a normal joint
space. 16 of the 17 patients had radiographic outcomes rated as “excellent”; one patient was
rated “good” due to the presence of slightly increased sclerosis as compared to the normal
side. The MMA could be obtained in 12 patients and the average score was very good, with
only one having less than a good clinical outcome (fair). There was essentially no correlation
between MMA and fracture size and there was no significant difference between those with
or without history of hip dislocation. The patient’s SMFA scores (from 11 patients, see table
below) were not significantly different from the reported SMFA normals for all indices and
categories (Z-test).

Conclusion: This study further supports the contention that hip joint stability after a pos-
terior wall acetabular fracture determined by EUA is predictive of hip joint congruity, an
excellent radiographic outcome, and a generally good-to-excellent early clinical outcome
after nonoperative treatment. As functional outcome was shown to be not significantly dif-
ferent from normal, performing an EUA appears to be an effective means of determining
candidates for nonoperative management of posterior wall fractures of the acetabulum. It
should be considered an important evaluative tool for patients with these fractures.

See pages 99 - 147 for financial disclosure information.
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Short Musculoskeletal Function Assessment Questionnaire Scores

Score n Min | Max Mean | Std. Dew.
Dysfunction Index 11 .00 51.47 | 20.18 17.2
Daily activities 11 .00 52.50 18.63 20.0
Emotional status 11 .00 64.29 31.17 23.1
Arm /hand function 11 .00 28.13 7.38 11.2
Mobility 11 .00 69.44 24.74 23.1
Bother Index 11 2.08 81.25 | 25.56 27.8
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e The FDA has not cleared this drug and/or medical device for the use described in this presentation (i.e., the drug or medical
device is being discussed for an “off label” use). For full information, refer to page 600.
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Fri., 10/17/14 Pelvis & Acetabulum, PAPER #70, 2:59 pm OTA 2014

CT Scan After Acetabulum Fracture ORIF: Is There Value?
Michael T. Archdeacon, MD, MSE; Steven K. Dailey, MD; Kaylan N. McClary, BS;
Department of Orthopaedic Surgery, University of Cincinnati, Cincinnati, Ohio, USA

Purpose: In acetabular fracture surgery, failure to obtain an adequate reduction, residual
incarcerated osteochondraljoint fragments, and intra-articular hardware may resultin rapid
posttraumatic arthritis. Surgeons utilize intraoperative fluoroscopy and plain radiographs
to mitigate these complications; however, these modalities may not provide the same di-
agnostic accuracy as CT.The purpose of this study was to evaluate the efficacy of routine
postoperative CT scan following open reduction and internal fixation (ORIF) of acetabular
fractures. We hypothesized that postoperative CT scan following acetabular fracture fixation
would identify surgically correctible factors not identified with intraoperative fluoroscopy
or plain radiographs.

Methods: A total of 606 consecutive patients who underwent surgical fixation of 612 acetabu-
lar fractures were identified from a prospectively collected acetabular fracture database. All
patients were evaluated with intraoperative fluoroscopy in addition to three standard plain
radiographs (AP pelvis and two 45° oblique Judet views). Reduction and fixation were felt
to be adequate and definitive prior to exiting the operative suite based on these imaging
modalities. Routine postoperative CT scan of the pelvis was obtained in 563 (93%) of the
patients following 569 operative cases. Medical records were reviewed to determine whether
postoperative CT scan results prompted revision surgery.

Results: There were no significant differences between index and revision surgery groups
with regard to age, gender, body mass index (BMI), fracture pattern, mechanism of injury, or
surgical approach (P >0.05). Evaluation of 563 post-operative CT scans of the pelvis resulted
in revision acetabular surgery for 2.5% of patients (n = 14). There were six (1.1%) cases of
intra-articular hardware not recognized on the intraoperative fluoroscopy or pelvic radio-
graphs. Four (0.7%) patients had residual intra-articular osteochondral fragments deemed
toolarge toleavein the hipjoint. There were three (0.5%) cases of unacceptable malreduction,
and one (0.2%) case of both malreduction and an intra-articular osteochondral fragment.

Conclusion: A small percentage (2.5%) of patients will benefit from a routine CT scan fol-
lowing acetabular fracture fixation.

See pages 99 - 147 for financial disclosure information.
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Fri,, 10/17/14 Pelvis & Acetabulum, PAPER #71, 3:05 pm OTA 2014

Neurologic Injury in Operatively Treated Acetabular Fractures

Yelena Bogdan, MD"; Paul Tornetta 111, MD"; Clifford B. Jones, MD, FACS*;
Emil H. Schemitsch, MD?; Daniel S. Horwitz, MD* David Sanders, MD®;
Reza Firoozabadi, MD®; Juan de Dios Robinson, MD’; Andrew Marcantonio, MD?;
'Boston University Medical Center, Boston, Massachusetts, USA;
?Orthopaedic Associates of Michigan, Grand Rapids, Michigan, USA;

35t Michael’s Hospital, Toronto, Ontario, Canada

*Geisinger Health System, Danville, Pennsylvania, USA;

SLondon Health Sciences Center, London, Ontario, Canada;

*Harborview Medical Center, Seattle, Washington, USA;

"Dalhousie University, Halifax, Nova Scotia, Canada;

8Lahey Clinic, Burlington, Massachusetts, USA

Purpose: Neurologicinjury after pelvic fractures is well studied, yet there is a paucity of data
regarding the recovery of neural injury in acetabular fractures. Nerve injury in acetabular
fractures is typically at the peripheral nerve level rather than at the nerve root and functional
recovery may be quite different than in pelvic ring injuries. The purpose of this study is to
evaluatealargeseries of operatively treated acetabular fractures with documented neurologic
injury, both fracture-related and iatrogenic, and to track neurologic recovery and outcome.

Methods: All operatively treated acetabular fractures with documented neurologic injury
from 8 trauma centers were reviewed in detail. To be included, patients had to be followed
for at least 6 months or to neurologic recovery. We excluded patients with associated type 3
posterior pelvicringinjuries, nerve injury unrelated to the acetabular fracture (ie, laceration),
spinal cord in