9400 West Higgins Road, Suite 305

ORTHOPAEDIC Rosemont, IL 60018-4975

Phone: (847) 698-1631
— TRAUMA — FAX: (847) 430-5140
ASSOCIATION E-mail: ota@ota.org

President’s Welcome 2019
Dear OTA Members, Guests and Associates:

Welcome to Denver and the OTA Annual Meeting 2019. On behalf
of the OTA Board of Directors (BOD), we thank you for trusting
us with your time, your resources and your scientific energy. We
recognize that travel away from your busy work and home neces-
sitates a choice and an endorsement of the meetings you elect to
attend. We believe you have chosen well and will gain much from
this week’s myriad offerings.

David C. Teague, MD

Mike Gardner, MD, Annual Meeting Program Chair, and the committee present an amazing
array of scientific, instructional and case-based discussion sessions, along with annual
favorite and new pre-meeting offerings.

The BOD and the entire OTA welcome our colleagues from Argentina, this year’s official
guest nation. They graciously hosted small OTA contingents on two occasions over the
past year. We look forward to reciprocating their hospitality and know their scientific
session on Friday brings much for all of us to learn.

Our annual meeting represents the best of our OTA community. It highlights thoughtful
scientific approach and brilliant, committed surgeons. The efforts of hundreds of OTA
members and associates, committee members and chairs culminate in this premier
annual gathering. The meeting, in turn, propels further inquiry and collaboration. It
distinguishes the OTA.

Mike McKee, Heather Vallier, Mike Archdeacon, Bill Ricci and Steve Olson comprise your
presidential line. Cliff Jones, Chad Coles and Phil Wolinsky represent you all as At-Large
Members of the BOD. Doug Lundy, Thomas Higgins, Mike Gardner and Ted Miclau
round out the current BOD roster. You would be proud to hear how actively they
advocate for you and the organization in all of our deliberations.

Your Board wishes you a tremendous week. Thank you for joining us in the beautiful
Front Range of the Rockies.

Respectfully,

Dave Teague, MD
OTA President
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GENERAL INFORMATION

SCIENTIFIC POSTERS E Concourse
and TECHNICAL EXHIBITS Mile High
(See Scientific Posters on pages 199 - 355; Exhibitor Listing on pages 482 - 484)
Open: Thursday 2:30 PM - 5:00 PM (Unopposed time: 2:50 - 3:20 PM)
515PM - 6:15PM
(Happy Hour Exhibitor Reception (Mile High)
Sponsored by OsteoCentric Technologies)
Friday 9:00 AM - 5:00 PM

(Unopposed times: 9:00 AM - 9:30 AM;
12:10 PM - 1:10 PM; 2:36 PM - 3:06 PM)

Saturday 9:00AM - 1:45PM
(Unopposed times: 9:00 AM - 9:30 AM; 11:41 AM - 12:41 PM)

SPEAKER READY ROOM Room 610/612
Open: Tuesday 4:00PM - 6:00 PM
Open: Wed. thruSat.  6:00 AM - 6:00 PM
OTA VIDEO SHOWCASE Mile High

Open: Wednesday 12:00 PM - 5:00 PM
Open: Thurs. thruSat. 6:30 AM - 5:00 PM

J

INTERNATIONAL RECEPTION Four Seasons Pre-function Area
Wednesday 525PM - 6:25PM

WELCOME RECEPTION Ellie Caukins Opera House
Thursday 6:20PM - 8:20 PM

WOMEN IN ORTHOPAEDIC TRAUMA

KATHY CRAMER MEMORIAL LUNCHEON Room 501/502
Friday 12:10PM - 1:10 PM

NEW MEMBER LUNCHEON Room 403/404
Friday 12:10PM - 1:10 PM

MILITARY RECEPTION License Plate Lobby
Friday 530PM - 6:30 PM

YOGA Sponsored by SurgeonMasters Room 102
Wednesday 530PM - 6:30 PM
Friday 530 PM - 6:30 PM

MEDITATION Sponsored by SurgeonMasters Room 102

Daily (Wed. - Fri.) 6:00 AM - 4:00 PM
Guided (Wed. - Fri.) 7:00 AM - 7:30 AM

BICYCLING (TOUR DE BONE) Sponsored by SurgeonMasters ~ Offsite

Thursday 7:00 AM - 10:00 AM
TAI CHI Sponsored by SurgeonMasters Room 102
Saturday 6:30 AM - 7:30 AM
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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.

2019 OTA RESEARCH & EDUCATION DONORS
(as of August 5, 2019)

Diamond Award ($250,000+)
Smith & Nephew

Platinum Award ($150,000 - $249,999)
DePuy Synthes Zimmer Biomet

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

Bronze Award ($50,000 - $74,999)
Foundation for Orthopedic Trauma Globus Medical
KCI, an Acelity company

Copper Award ($25,000 - $49,999)
The Aircast Foundation, Inc. Bioventus

Sponsor Award ($5,000 - $24,999)
Acumed Arthrex Integra PFS Med Inc

Members Award ($1,000 - $4,999)
The Geneva Foundation

Sincere Appreciation to
2019 Donors to the OTA Annual Meeting
Pre-Meeting Events:

Smith & Nephew DePuy Synthes
Zimmer Biomet Integra
Bioventus KCI, an Acelity company
Acumed Stryker




ACKNOWLEDGMENTS (as of August 14, 2019)

OTA Legacy Society

OTA acknowledges and thanks the many generous donors
who give not only of their time, but of their financial resources
to ensure the OTA mission thrives.

ICON Award ($50,000 or greater)

Kathryn E. Cramer, MD'
Dr. Todd W. and Mrs. Jennifer Mailly
Dr. Thomas (Toney) A. and Mrs. Gina Russell
Roy Sanders, MD

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

Kyle J. Jeray, MD
Ross K. Leighton, MD
Douglas W. Lundy, MD, MBA
William M. Ricci, MD
Marc E. Swiontkowski, MD
David C. Teague, MD
Bruce H. Ziran, MD, FACS

t=Deceased



ACKNOWLEDGMENTS

OTA Legacy SOCiCty, continued

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

Marc A. Aiken, MD

Jeffrey O. Anglen, MD

Paul T. Appleton, MD

Michael T. Archdeacon, MD, MSE
Atlantic Provinces Orthopedic Society
James C. Binski, MD

Christopher T. Born, MD

Michael J. Bosse, MD

Timothy J. Bray, MD

Bruce R. Buhr, MD

Dr. and Mrs. Joseph Cass

Michael W. Chapman, MD

Peter A. Cole, MD

Curt P. Comstock, MD

William R. Creevy, MD

Brett D. Crist, MD, FAAOS, FACS, FAOA
Gregory J. Della Rocca, MD, PhD
Kenneth A. Egol, MD

Florida Orthopaedic Institute,
Tampa, Florida

Stuart M. Gold, MD

John T. Gorczyca, MD

James A. Goulet, MD

Ramon B. Gustilo, MD

David J. Hak, MD, MBA, FACS
David L. Helfet, MD

Alan L. Jones, MD

Clifford B. Jones, MD, FACS
Gerald J. Lang, MD

Frank W. Maletz, MD, FACS

J. Lawrence Marsh, MD

Simon C. Mears, MD, PhD
Theodore Miclau, ITI, MD
Steven J. Morgan, MD

James V. Nepola, MD

William T. Obremskey, MD, MPH, MMHC
Steven A. Olson, MD

Glenn E. Oren, MD
OrthoArizona, Phoenix, Arizona
Brendan Patterson, MD
Andrew N. Pollak, MD

Michael J. Prayson, MD

Robert A. Probe, MD

Mark Cameron Reilly, MD
Andrew H. Schmidt, MD

John Schwappach, MD

Brian R. Sears, MD

Michael S. Sirkin, MD

Jeffrey M. Smith, MD

David C. Templeman, MD

Paul Tornetta, III, MD

Dr. Peter & Mrs. Frances Trafton

USCF/SFGH Orthopaedic Trauma
Institute

Heather Vallier, MD

J. Tracy Watson, MD

John Charles Weinlein, MD
Edward C. Yang, MD

(as of August 14, 2019)



ACKNOWLEDGMENTS

ORTHOPAEDIC
— TRAUMA —
ASSOCIATION

OTA celebrates the launch of the
Roy Sanders
O1A Traveling Fellowship!

This immersive leadership experience
for early to mid-career orthopaedic
trauma surgeons includes travel to

8 — 10 North American trauma centers
where the fellows will engage with
highly established leaders in the
orthopaedic trauma community and
OTA.

The first class of traveling fellows
will be announced November of 2019.

The OTA extends sincere gratitude to Roy Sanders, MD, for his ongoing
leadership and his generous endowment of the Roy Sanders OTA
Traveling Fellowship. The program will enrich the lives of the selected
fellows and help build the next generation of OTA leaders.

Complete details regarding the program are available on the OTA website:
https://ota.org/fellowship/traveling-fellowship




ACKNOWLEDGMENTS (as of August 14, 2019)

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

2019 Sponsors + Award ($100,000+)
Roy Sanders

2019 Sponsors Award ($5,000 - $25,000)
David C. Teague

2019 Members Award ($1,000 - $4,999)

John D. Adams, Marc A. Aiken, Michael T. Archdeacon, Michael Billhymer, Yelena Bogdan,
Joseph Borrelli, Chad P. Coles, Curt P. Comstock, Richard Coughlin, Brian P. Cunningham,
James N. DeBritz, Niloofar Dehghan, Gregory J. Della Rocca, Mark Dyball, Eric W. Fulkerson,
Kevin P. Haddix, Steven P. Haman, Daniel Scott Horwitz, Justin R. Kauk, Stephen A. Kottmeier,
Jacqueline J. Krumrey, Ross K. Leighton, Eric Lindvall, Jeffrey Low, Douglas W. Lundy,
Michael McKee, Brian H. Mullis, Robert F. Ostrum, Robert O’ Toole, Michael Prayson,

Abid A. Qureshi, Mark W. Richardson, William M. Ricci, Edward K. Rodriguez, Heather A. Vallier,
John C. Weinlein, Sharese M. White, Philip R. Wolinsky, Jennifer H. Wood, Richard S. Yoon,

2019 Friends Award ($250 - $999)

Peter Althausen, Jeffrey O. Anglen, Paul T. Appleton, Paul M. Balthrop, Brett Allen Barrick,
Emily Benson, James C. Binski, James A. Blair, Matthew R. Bong, Michael J. Bosse,
Brandon T. Bruce, Kathleen Caswell, Daniel S. Chan, Michael W. Chapman, Brett D. Crist,
Woodie Cross, Danielle Nichole Ries De Chaaffin, George S. Dyer, Kenneth A. Egol,
Michael S. Eilerman, Darin Friess, Michael J. Gardner, Jacqueline Geissler, Richard Evan Gellman,
Gerald Q. Greenfield, Sean M. Griffin, Steven Gross, Luke Harmer, Giselle M. Hernandez,
Thomas F. Higgins, Joseph Hoegler, Joseph Hsu, Kyros Reinhard Ipaktchi, Madhav A. Karunakar,
James Kellam, Lawrence B. Kempton, Dirk W. Kiner, Brian J. Kistler, Michael Krosin,
William Lack, Gerald J. Lang, Thomas M. Large, Mark A. Leberte, Thuan V. Ly,

J. Lawrence Marsh, Armen K. Martirosian, Paul E. Matuszewski, James F. Mautner,

Eric Meinberg, Matthew Ramesh Gopinath Menon, Theodore Miclau III, Hassan R. Mir,
Matthew A. Mormino, Brent L. Norris, Steve A. Olson, Patrick M. Osborn, Steven R. Papp,
Brendan M. Patterson, Matthew D. Putnam, William M. Reisman, Howard Richter,
Jeremy W. Russell, H. Claude Sagi, Drew T. Sanders, Bruce J. Sangeorzan, Thomas M. Schaller,
Susan A. Scherl, Andrew H. Schmidt, John R. Schwappach, John A. Scolaro, Daniel Segina,
Andrew Sems, Anjan Shah, Daniel V. Sheerin, Justin C. Siebler, Jordan L. Smith, John W. Staeheli,
Daniel L. Stahl, Michael D. Stover, Eric Swart, Marc F. Swiontkowski, Daniel L. Tayag,
Brian M. Tonne, Jose Bernardo Toro, Peter G. Trafton, Andrew Trenholm, Rob E. Van Demark,
Gregory A. Vrabec, Emily Wagstrom, J. Tracy Watson, David Brian Weiss, Russell D. Weisz,
Paul S. Whiting, John J. Wixted

2019 Associates Award (up to $249)

Samuel G. Agnew, Scott Robert Bassuener, Molly D. Black, Robert H. Blotter, Sean T. Burns,
Benjamin Childs, Kory Cornum, Patrick Curran, Debbie Y. Dang, Ryan K. Duffy,
Alana Eatinger, Matthew Frank, Paul A. Henkel, Mike Hogervorst, Charles Jordan,
Peter Kazmier, Mark A. Kelley, Drew P. Kelly, Frank Lyons, Todd W. Mailly,
Gudrun E. Mirick Mueller, Harry J. Molligan IV, Timothy A. Moore, John Pepper,

Paul Simon Pipitone, Michele A. Prevost, Jorge Prieto, Ajinkya Rane, Scott Ritterman,
David Mathew Romano, Matthew Rudloff, Milan K. Sen, Rena Stewart, Christopher M. Stewart,
Philipp N. Streubel, Todd A. Swenning, Hilco Peter Theeuwes, Laura Lowe Tosi,

David Timothy Watson, Ryan E. Will, Jeff Yach
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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.

2018 OTA RESEARCH & EDUCATION DONORS

Diamond Award ($250,000+)
Smith & Nephew

Platinum Award ($150,000 - $249,999)
DePuy Synthes Zimmer Biomet

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

Bronze Award ($50,000 - $74,999)
Foundation for Orthopedic Trauma
Globus Medical

Copper Award ($25,000 - $49,999)
The Aircast Foundation, Inc.
Bioventus KCI, an Acelity company

Sponsor Award ($5,000 - $24,999)
Acumed Arthrex PFS Med Inc

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

The Geneva Foundation

Sincere Appreciation to
2018 Donors to the OTA Annual Meeting
Pre-Meeting Events:
Smith and Nephew DePuy Synthes
Zimmer Biomet
Acumed Bioventus Stryker PFS Med Inc
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ACKNOWLEDGMENTS

2018 Sponsors Award ($5,000 - $25,000+)
Todd W. Mailly
William M. Ricci

2018 Members Award ($1,000 - $4,999)

Marc A. Aiken, Peter Althausen, James Anderson, Michael T. Archdeacon, Emil Azer, Yelena Bogdan,
Chad P. Coles, Curt P. Comstock, R. Richard Coughlin, William R. Creevy, Brett Duane Crist,
Gregory J. Della Rocca, Kenneth A. Egol, Darin Friess, Stuart M. Gold, David J. Hak, David Hampton,
Mitchell B. Harris, David L. Helfet, Kyle J. Jeray, Alan L. Jones, Drew Patrick Kelly, John P. Ketz,
Brian J. Kistler, Kevin M. Kuhn, Gerald J. Lang, Ross K. Leighton, Douglas W. Lundy, Frank W. Maletz,
Christiaan N. Mamczak, Simon C. Mears, Theodore Miclau, Robert E. Ostrum, Eric L. Pagenkopf,
Brendan M. Patterson, Andrew N. Pollak, Matthew Patrick Sullivan, Marc F. Swiontkowski,
David C. Teague, David C. Templeman, Paul Tornetta I, UCSF Orthopaedic Trauma Institute,
Heather A. Vallier, J. Tracy Watson, John Charles Weinlein, David Stephenson Wellman, A. Paige Whittle

2018 Friends Award ($250 - $999)
Animesh Agarwal, Herbert Alexander, Mark J. Anders, Paul T. Appleton, Thomas W. Axelrad,
G. Howard Bathon, Daniel B. Bazylewicz, Chad Beck, David F. Beigler, James C. Black,
Greg Blaisdell, Robert H. Blotter, Kathleen Caswell, Michael W. Chapman, Peter A. Cole,
Carol E. Copeland, Matthew R. Craig, Thomas E. Daniel, Thomas A. DeCoster, Eliana D. Delgado,
Anthony Ding, Nicholas Joseph DiNicola, Christopher Doro, W. Andrew Eglseder, Eric W. Fulkerson,
Michael J. Gardner, Joshua Layne Gary, Richard Evan Gellman, Peter V. Giannoudis, Ariel Goldman,
David C. Goodspeed, John T. Gorczyca, Melissa A. Gorman, Gerald Q. Greenfield, Edward J. Harvey,
Justin Patrick Hawes, David Leonard Helfet, Joseph Hoegler, Catherine A. Humphrey,
Shepard R. Hurwitz, Todd Jaeblon, Clifford B. Jones, Kyle T. Judd, Michael S. Kain, Utku Kandemir,
David E. Karges, Alan T. Kawaguchim, Philip James Kregor, Michael Krosin, Jacqueline ] Krumrey,
William Kurtz, Paul Matthew Lafferty, Thomas M. Large, Jeremie Larouche, Patrick B. Leach,
Steven S. Louis, John P. Lyden, Geoffery Marecek, Meir Marmor, Jill Martin, Paul Edward Matuszewski,
James Frederick Mautner, Robert T. McClellan, Michael D. McKee, Matthew A. Mormino,

Saam Morshed, Jason W. Nascone, Rafael Neiman, Steven A. Olson, Glenn E. Oren, Robert V. O’'Toole,
Trevor Marshall Owen, James M. Pape, Joshua Parry, Robert A. Peinert, Matthew D. Putnam, Mark
Cameron Reilly, Edward Kenneth Rodriguez, Sanjeev Sabharwal, Andrew T. Saterbak,

Daniel R. Schlatterer, Gregory J. Schmeling, John R. Schwappach, Marcus E. Sciadini,

John Alan Scolaro, Milan K. Sen, Babar Shafiq, David Shearer, Judith A. Siegel, Michael S. Sirkin,
Gerard P. Slobogean, Jeffrey Mark Smith, R. Malcolm Smith, Gillian L. Soles, John W. Staeheli,
James P. Stannard, Jason Stoneback, Lisa A. Taitsman, Paul A. Toogood, Jose Bernard Toro,

Peter G. Trafton, Gregory A. Vrabec, Emily Wagstrom, David S. Weisman, Paul S. Whiting,

Joel C. Williams, John J. Wixted, Lu Zhang

2018 Associates Award (up to $249)

Jeffrey O. Anglen, Mikhail Bekarev, Janet Prvu Bettger, Andrew R. Burgess, Benjamin Childs,
Kory Cornum, Stephen Lawrence Davis, James N. DeBritz, Bonnie Louise Emberton, Ali Esmaeel,
James R. Ficke, Carol C. Forsyth, Harold M. Frisch, Seth Gengler, Adam Gitlin, Erik Hasenboehler,

Ruurd Jaarsma, Peter Kazmier, Mark A. Kelley, Conor P. Kleweno, Peter Carl Krause, Hans J. Kreder,
Joseph M. Lane, Nicolas H. Lee, Adam K. Lee, Lauren M. MacCormick, Sharon Moore,
Roman M. Natoli, Greg M. Osgood, Brad A. Petrisor, Flavia S. Prada, Serge Pushilin,

Regis Louis Renard, David Mathew Romano, David L. Rothberg, Joseph Peter Scheschuk,
Andrew H. Schmidt, Prism Schneider, Christine Schreiber, Nicole Schroeder, Daniel N. Segina,
Jon R. Shereck, Craig P. Smith, Christopher M. Stewart, CAPT Joseph E Strauss, Jeffrey M. Sumner,
David Swanson, Todd A. Swenning, Nirmal C. Tejwani, Herbert J. Thomas III, Laura Lowe Tosi,
Justin Walker, Rick Wang, John Charles Wheeler, Paul Spencer Whiting, Jason R. Wild, Ryan E. Will,
Patrick Yoon, Marc A. Zussman
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CENTER FOR ORTHOPAEDIC TRAUMA ADVANCEMENT
ACKNOWLEDGMENTS

COTA acknowledges the generous 2018 financial support
for the 2018-2019 Fellowship Year from the following Industry Partners:

Smith and Nephew $300,000
DePuy Synthes $200,000
Stryker $150,000
Medtronic $75,000
Zimmer Biomet $25,000

2018-19 COTA Board of Directors:

Alan L. Jones, MD, President
Mark W. Richardson, MD, Board Chair
Maureen Finnegan, MD, Secretury/Treasurer
Heather A Vallier, MD, Board Vice-Chair
Marc F Swiontkowski, MD, Member-At-Large
Brendan Patterson, MD, Member-At-Large
Gerald Lang, MD, Member-At-Large
Yelena Bogdan, MD, Member-At-Large

Kathleen Caswell, OTA Executive Director
Bonnie Emberton, OTA Fund Development
Rachel O’Connell, COTA Administrator

website: www.cotagrants.org

Thank you to Drs. Swiontkowski and Vallier for your years of service.

COTA welcomes Andrew Evans, MD and Mai Nguyen, MD to the 2019-20 Board.
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2019 BASIC SCIENCE FOCUS FORUM

September 25-26, 2019
Room 605/607

Basic Science Committee

Edward J. Harvey, MD, Chair Christopher Lee, MD
Michael T. Archdeacon, MD Aaron Nauth, MD
Andrew R. Evans, MD, FACS Emil H. Schemitsch, MD
Justin Haller, MD

Learning Objectives

Upon successful completion of this course, participants will be able to:

Outline internal fixation principles to guide treatment

Explore new concepts in polytrauma with attention to haemorrhage and wound care
Discover the basic science and clinical applications of induced membrane surgery
Understand the major techniques in delivering antibiotics in surgery

Comprehend the basic science and clinical applications of bone grafting

Understand what new regulatory rules will mean to you for research and innovation.

The Orthopaedic Trauma Association designates this live activity
for a maximum of 11 AMA PRA Category 1 Credits™.
Physicians should claim only the credit commensurate with the
extent of their participation in the activity.
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2019 BASIC SCIENCE FOCUS FORUM

6:00 AM

6:15 AM

6:45 AM

7:30 AM

7:35 —
8:35 AM

7:35 AM

7:44 AM

7:53 AM

8:02 AM

8:11 AM

8:20 AM

WEDNESDAY, September 25, 2019
(Room 605/607)

Speaker Ready Room
(E Concourse)

Registration
(Mile High Ballroom Pre-function Area)

Continental Breakfast
(Room 605/607)

Introduction
Edward ]. Harvey, MD, Program Chair

SYMPOSIUM I:
BIOMECHANICAL MODELS:
KEY CONSIDERATIONS IN STUDY DESIGN

Moderators: Emil H. Schemitsch, MD
Peter Augat, PhD

What are the Most Important Characteristics of a Good
Biomechanical Study?
Peter Augat, PhD

FE versus Composite Bone versus Cadaver Bone: How Do I Choose?
Michael Hast, PhD

How Do I Select an Experimental Test and FE Analysis Protocol?
Mark Heyland, PhD

Use of Biomechanics Research for Implant Design:
What are the Pros and Cons?
Michael Bottlang, PhD

How I Use the Results of Biomechanical Research in Clinical Practice!
Emil H. Schemitsch, MD

Discussion

Key: A = presentation was funded by an OTA administered grant

Names in bold = Presenter

See the meeting app for complete listing of authors” disclosure information.
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8:35 —
9:10 AM

8:35 AM

(p- 59)
PAPER 1

8:41 AM

(p. 60)
PAPER 2

8:47 AM

(p. 61)
PAPER 3

8:53 AM

(p. 62)
PAPER 4

8:59 AM
9:10 AM

9:25 —
10:25 AM

9:25 AM

9:30 AM

9:40 AM

9:50 AM

Basic Science Focus Forum —- WEDNESDAY, SEPTEMBER 25, 2019

BASIC SCIENCE

PAPER SESSION I
BIOMECHANICS - HOT TOPICS

Moderators: Emil H. Schemitsch, MD
Peter Augat, PhD

Comparison of Three Methods for Maintaining Inter-Fragmentary
Compression After Fracture Reduction and Fixation in an Osteoporotic
Sawbones Model

Brendan G. Swain; Brigham K. Au, MD; Matthew Landrum, MD;

Craig M. Birch, MD

Supplemental Fixation of Supracondylar Distal Femur Fractures:

A Biomechanical Comparison of Dual-Plate and Plate-Nail Fixation
Techniques

David Wright, MD; Donald Desanto, MD; Michelle H. McGarry, MD;
Thay Q. Lee, PhD; John A. Scolaro, MD

Dramatically Improved Strength of Proximal Humeral Fixation with a
Tuberosity-Specific Fixation Plate

Robert Walker, MD; Paulo Castaneda, BS; [ill Anne Goodwin, MD;

Michael D. McKee, MD, FRCSC

Biomechanical Evaluation of Locked Plating Fixation for Unstable Femoral
Neck Fractures
Emily Bliven, BS; Simon Hackl, MD; Sabrina Sandriesser; Peter Augat, PhD

Discussion

Refreshment Break

SYMPOSIUM II:
THE POLYTRAUMA PATIENT:
CURRENT CONCEPTS AND EVOLVING CARE

Moderators:  Christopher Lee, MD
Justin Haller, MD

Overview
Christopher Lee, MD

Hemorrhage Control
Todd E. Rasmussen, MD

Timing of Surgery
Hans-Christoph Pape, MD

Spectrum of Coagulopathy in Trauma:
Acute Trauma-induced Coagulopathy versus Venous Thromboembolism
Joshua L. Gary, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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10:00 AM Negative Pressure Wound Therapy in Polytrauma Patients
James P. Stannard, MD

10:10 AM Discussion
10:25 — PAPER SESSION II:
11:15 AM GENERAL TRAUMA TOPICS

Moderators:  Christopher Lee, MD
Justin Haller, MD

10:25 AM Intra-Articular Relaxin-2 as a Treatment for Arthrofibrosis

(p. 63) Edward Rodriguez, MD; Stephen Okajima; Philip Hanna, MD;

PAPER 5 Aron Lechtig, MD; William Blessing; Maria Belen Cubria; Angie N. Sabogal, MD;
Juan V. Camacho, MD; Mark Grinstaff, PhD; Ara Nazarian

10:31 AM Vaporized versus Combusted Nicotine: A Biomechanical Comparison of

(p. 64) Achilles Tendon Healing in a Rat Model

PAPER 6 Matthew R. Garner, MD; Patrick M. Kennedy, DPT, MD; Kaitlin L. Saloky, BS;

Aditya Yadavalli, BS; Erin M. Barlow, BA; Michael C. Aynardi, MD;
Jesse E. Bible, MD, MHS; Gregory S. Lewis, PhD; Aman Dhawan, MD

10:37 AM Discussion
10:47 AM Early Immunotypes Identify Trauma-Tolerant and Trauma-Sensitive
(p. 65) Patients with Orthopaedic Injuries
PAPER 7 Todd O. McKinley, MD; Greg E. Gaski, MD; Yoram Vodovotz, PhD;
Timothy R. Billiar, MD
10:53 AM Intramedullary Nailing Alters Pulmonary Neutrophil Deposition and
(p. 66) Cell Surface Receptor Expression in Experimental Orthopedic Trauma in Rats
PAPER 8 Michel Teuben; Martijn Hofman; Johannes Greven; Zhi Qiao; Alba Shehu;

Kai O. Jensen, MD; Frank Hildebrand, MD; Roman Pfeifer, MD;
Hans-Christoph Pape, MD

10:59 AM Local versus Systemic Inflammation in a Standardized Porcine Trauma
(p- 67) Model: Is There a Discernible Effect of the Magnitude of Injuries?
PAPER 9 Sascha Halvachizadeh, MD; Michel Teuben; Yannik Kalbas;

Frank Hildebrand, MD; Paolo Cinelli, PhD; Roman Pfeifer, MD;
Hans-Christoph Pape, MD

11:06 AM Discussion

Walk to Room 401-404

11:25 AM- INDUSTRY LUNCH (No CME credits offered)
12:25PM Zimmer Biomet
(Room 401-404) Principles of Proximal Humeral Fracture Fixation: A Case-Based and

Comparative Review of Current Technologies in Plating and Nailing
Faculty: Frank Liporace, MD and Prof. Michael Wich
Box lunch provided by OTA.

See the meeting app for complete listing of authors’ disclosure information.
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12:25 PM

12:35 —
1:35 PM

12:35 PM

12:40 PM

12:50 PM

1:00 PM

1:10 PM

1:20 PM

1:35 -
2:10 PM

1:35 PM

(p. 68)
PAPER 10

1:41 PM

(p. 69)
PAPER 11

1:47 PM

(p. 70)
PAPER 12

1:53 PM

(p-71)
PAPER 13

Basic Science Focus Forum —- WEDNESDAY, SEPTEMBER 25, 2019

BASIC SCIENCE

Break / Return to Room 605 /607

SYMPOSIUM III:

THE INDUCED MEMBRANE (MASQUELET) TECHNIQUE
FOR BONE DEFECTS: BASIC SCIENCE,

CLINICAL EVIDENCE AND TECHNICAL ISSUES

Moderator:  Aaron Nauth, MD
Overview

Basic Science Evidence for the Induced Membrane Technique
J. Tracy Watson, MD

The Induced Membrane Technique: Clinical Evidence
Janet Conway, MD

Indications and Contraindications for the Induced Membrane Technique
Paul Tornetta 111, MD

The Induced Membrane Technique: Technical Tips
Brent Norris, MD

Discussion

PAPER SESSION III:
MASQUELET OR SEGMENTAL BONE DEFECT

Moderator:  Aaron Nauth, MD

Is the Bioactivity of Induced Membranes Time-Dependent?
Jan Gessmann, MD; Thomas Rosteius, MD; Kavitha Sivalingam; Dominik Seybold;
Elvira Peter; Thomas A. Schildhauer, MD; Manfred Koeller

Evaluation of Local Gene Expression in Response to the Presence of
Antibiotics in a Polymethylmethracylate Spacer
Max Davis, MD; Mark Hake, MD; Andrea Alford

Thermal Stability of “End of the Line” Antibiotics When Used in
Polymethylmethacrylate Bone Cement

Ashley Levack, MD; Kathleen Turajane, BS; Xu Yang, MD; Andy Miller, MD;
Mathias P.G. Bostrom, MD; David Wellman, MD

Effectiveness of Bioactive Ceramic Based 3D Printing Scaffold Coating
with BMP-2 in Induced Membrane Technique for Critical Sized Bone
Defect of Rabbit

Jae-Woo Cho; Beom-Soo Kim, MD; Do-Hyun Yeo, MD; Wontae Cho;

Eic Ju Lim; Seungyeob Sakong; Dong-Wan Kang; Imju Jeong, PhD;

Jong-Keon Oh, MD, PhD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

17



Basic Science Focus Forum - WEDNESDAY, SEPTEMBER 25, 2019

=
@)
Z
=
=t
)
[92]
@]
p—
9]
<
/;m

1:59 PM Discussion
2:10 PM Break
2:25 _ PAPER SESSION 1V:
3:05 PM INFECTION OR ABC DELIVERY

Moderators: Edward |. Harvey, MD
Catherine G. Ambrose, PhD

2:25 PM Overview
Edward ]. Harvey, MD
2:30 PM The Potential of Metagenomic DNA Sequencing for Pathogen
(p-72) Identification in Orthopaedic Non-union
PAPER 14 Gerard Chang, MD; Timothy Tan, MD; Karan Goswami, MD;

John T. Strony, BS; Keenan Sobol, BS; Brianna Fram, MD;
Javad Parvizi, MD, FRCS; James C. Krieg, MD

2:36 PM Antibiotic Elution from a Magnesium Phosphate Resorbable Cement
(p-73) Brandon L. Roller; James L. Cook, DVM, PhD; Aaron M. Stoker, MS, PhD
PAPER 15

2:42 PM The Effects of Sterilization Techniques on Bioactivity of PMMA Antibiotic
(p-74) Beads Containing Vancomycin and Tobramycin

PAPER 16 James Chung-Jade Shaw, MD; Andrea Baker; Yesul Tina Kim, BS;

Madison Milhoan; Joshua L. Gary, MD; Andrew R. Burgess, MD;
Heidi B. Kaplan, PhD; Catherine G. Ambrose, PhD

2:48 PM A Novel Diagnostic Blood Test for Acute Septic Arthritis:

(p-75) A Prospective Validation Study

PAPER 17 Blake J. Schultz, MD; Tim E. Sweeney; Melissa Remmel, MSc; Uros Midic, PhD;
Malcolm DeBaun, MD; Michael ]. Gardner, MD

2:54 PM Discussion

3:05 PM Walk to Room 401-404

See the meeting app for complete listing of authors’ disclosure information.
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3:15-
4:20 PM

3:15PM

3:20 PM

3:30 PM

3:40 PM

3:50 PM

4:00 PM

4:10 PM

4:20 PM

5:25 PM-
6:25 PM

Basic Science Focus Forum —- WEDNESDAY, SEPTEMBER 25, 2019

BASIC SCIENCE

JOINT SESSION IV:
LOCAL DELIVERY OF ANTIBIOTICS FOR

BONE INFECTIONS: CURRENT INSIGHTS
(Room 401-404)

Moderators:  Peter V. Giannoudis, MD, FACS, FRCS
Edward ]. Harvey, MD

Overview
Peter V. Giannoudis, MD, FACS, FRCS

Cement Bids and Cement Spacers: An Update
David |. Hak, MD

Matrices
Edward ]. Harvey, MD

Bone Substitute Options and Effectiveness
Peter V. Giannoudis, MD, FACS, FRCS

Coated Nails
Brett D. Crist, MD

The Role of Bioglass
Nikolaos Kanakaris, MD, PhD

Discussion

BSFF Concludes for the Day

Peter Giannoudis, MD and the International Committee invite you to stay for the
conclusion of the International Trauma Care Forum.

* Key Note Lecturer from the Guest Nation, Christian Allende, MD
* Best of the Best Paper Session

Please see page 24 for full International Trauma Care Forum agenda.

After the International Trauma Care Forum adjourns for the day,
you are invited to attend the International Reception.

International Trauma Care
Forum Reception

(Four Seasons Ballroom
Pre-function Area)

Join your colleagues for
refreshments and view the
international posters display.

With special thanks and support
from KCI, an Acelity company.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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6:00 AM

6:45 AM

7:30 AM

7:35 -
8:30 AM

7:35 AM

7:45 AM

7:55 AM

8:05 AM

8:15 AM

THURSDAY, September 26, 2019
(Room 605/607)

Speaker Ready Room
(E Concourse)

Continental Breakfast
(Room 605/607)

Introduction
Edward ]. Harvey, MD, Program Chair

SYMPOSIUM V:
BONE HEALING SYMPOSIUM:
ADVANCES IN BIOLOGY AND TECHNOLOGY

Moderators: Andrew Evans, MD
John Wixted, MD

NSAIDs and Bone Healing — What is the Answer?
Joseph Borrelli Jr, MD, MBA

Metabolic Optimization — A Missed Opportunity in Bone Health?
Vitamin D and Calcium Use
Brian Mullis, MD

Strategies to Optimize Fracture Healing When Competing with Infection
Brett Crist, MD

Advances in MSc Harvest for Bone Healing — Can We Make It Work Now?
Mark Lee, MD

Discussion

See the meeting app for complete listing of authors’ disclosure information.
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8:30 —

10:05 AM

8:30 AM

(p-76)
PAPER 18

8:36 AM

(p-77)
PAPER 19

8:42 AM

(p-78)
PAPER 20

8:48 AM

(p-79)
PAPER 21

8:54 AM

(p- 80)
PAPER 22

9:00 AM
9:10 AM

9:25 AM

(p. 81)
PAPER 23

9:31 AM

(p- 82)
PAPER 24

A OTA Grant
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PAPER SESSION V:
BONE HEALING

Moderators: Andrew Evans, MD
TBD

A Enhancing Bone Healing with Boron Salt

Susan Mengxiao Ge, MD; Lina Hadidi, MD; Marianne Comeau-Gauthier, MD;
Ore-Oluwa Olasubulumi; Jose Luis Ramirez Garcia Luna; Géraldine Merle;
Edward ]. Harvey, MD, MSc, FRCSC

BMP2 Accelerates Healing and Prevents Infection in Two Porcine
Critical Sized Defect Models

Todd O. McKinley, MD; Melissa Kacena, PhD; Paul ]. Childress, PhD;
Jeffrey Anglen, MD, FACS; Tien Gabriel Chu, PhD; Austin Wininger;
Karl D. Shively, MD; Roman Natoli, MD

Osteogenic and Chondrogenic Differentiation Defects in Geriatric
Human Skeletal Stem Cells from Acute Fractures

Lawrence H. Goodnough, MD; Thomas H. Ambrosi, MSc, PhD;

Malachia Hoover; Michael Bellino, MD; Julius A. Bishop, MD;

Michael ]. Gardner, MD; Michael T. Longaker, MD; Charles K.F. Chan, PhD

Biocompatible Ex Vivo-induced Designer Fracture Hematoma for the
Healing of Segmental Bone Defects
Vaida Glatt; Anna Woloszyk; Kevin Tetsworth, MD

A Unleashing B-Catenin with a New Anti-Alzheimer Drug for

Bone Tissue Regeneration

Marianne Comeau-Gauthier, MD; Magdalena Tarchala, MD;

Jose Luis Ramirez Garcia Luna, MD; Edward ]. Harvey, MD, MSc, FRCSC;
Géraldine Merle, PhD

Discussion
Break

A Stem-cell Based Evidence for NSAID Safety During Fracture Healing
Thomas Han Ambrosi, MSc, PhD; Lawrence H. Goodnough, MD;

Michael J. Gardner, MD; Julius A. Bishop, MD; Michael Bellino, MD;

Michael T. Longaker, MD; Charles K.F. Chan, PhD

Bioassay of Circulating Collagen X Degradation Product Correlates with
Mouse and Human Fracture Healing Progression

Zachary Working, MD; Sarah Almubarak, MD; Ryan Coghlan;

Jiun Chiun Chang, PhD; Aman Chopra, BA; Elizabeth R. Morris, BA;

Ronen Schweitzer, PhD; William Horton, MD; Theodore Miclau, MD;

Chelsea S. Bahney, PhD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

21



=
O
Z
53}
—
O
92]
Q
p—
w
<
==

Basic Science Focus Forum - THURSDAY, SEPTEMBER 26, 2019

9:37 AM

(p.- 83)
PAPER 25

9:43 AM
(p. 84)
PAPER 26

9:49 AM

(p. 85)
PAPER 27

9:55 AM

10:05 -
11:05 AM

10:05 AM

10:10 AM

10:20 AM

10:30 AM

10:40 AM

10:50 AM

11:05 AM

Optimization of Autogenous Bone Grafting in the Induced Membrane
Technique in a Small Animal Segmental Bone Defect Model

Hening Sun, BS; Charles Godbout, PhD; Emil H. Schemitsch, MD;

Aaron Nauth, MD

Developing a Novel Porcine Meta-Critical Sized Bone Defect Model
for Clinical Translation

Roman Natoli, MD; Melissa Kacena, PhD; Jeffrey Anglen, MD, FACS;
Tien Gabriel Chu, PhD; James Patrick Fischer; Karl D. Shively, MD;

Todd O. McKinley, MD

Reamed Irrigation-Aspiration (RIA) is Associated with Enhanced Fracture
Hematoma Cell Viability and Decreased Neutrophil Maturation in
Porcine Intramedullary Nailing

Michel Teuben; Sascha Halvachizadeh, MD; Yannik Kalbas; Zhi Qiao;

Nikola Cesarovic, DVM, PhD; Frank Hildebrand, MD; Paolo Cinelli, PhD;
Hans-Christoph Pape, MD; Roman Pfeifer, MD

Discussion

SYMPOSIUM VI:
REGULATION OF ORTHOPAEDIC DEVICES:
FUTURE IMPLICATIONS FOR RESEARCH AND INNOVATION

Moderator:  Saam Morshed, MD
Overview

Regulatory Changes for the Industry - Europe and North America
Robert Poggie, PhD

What Research does Industry Value?
Roy Sanders, MD

Data Assets and the Promise of Orthopaedic Trauma Registries
Mitchell Harris, MID

Crowdsourcing, Contract Research, and Future Strategies for Testing
and Approval of New Devices
Vincent Devlin, MD

Discussion

Adjourn to
INDUSTRY LUNCH SYMPOSIA (On-site Registration Available)
Boxed lunch provided by OTA.

See the meeting app for complete listing of authors’ disclosure information.
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2019 INTERNATIONAL
TRAUMA CARE FORUM

September 25-26, 2019
(Room 601/603)

International Committee

Peter V. Giannoudis, MD, FACS, FRCS Chair Hans-Christoph Pape, MD, FACS
Ney Amaral, MD Anjan R. Shah, MD

Fernando de la Huerta, MD Robert D. Zura, MD

Theodore Toan Le, MD

Learning Objectives

Upon successful completion of this course, participants will be able to:

Revisit surgical techniques of pelvic and acetabulum reconstruction

Understand internal fixation principles to guide treatment for tibial plateau and
fragility fractures

Comprehend the parameters affecting salvage versus amputation for severe lower
limb injuries
Outline all the latest upper and lower extremity fracture fixation techniques

Explore all the latest advances in treating bone infections

The Orthopaedic Trauma Association designates this live activity
for a maximum of 11.5 AMA PRA Category 1 Credits™.
Physicians should claim only the credit commensurate with the
extent of their participation in the activity.
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6:00 AM Speaker Ready Room
(E Concourse)
6:15 AM Registration
(Mile High Ballroom Pre-function Area)
6:45 AM Continental Breakfast
(Room 601/603)
7:30 AM Welcome

Peter V. Giannoudis, MD, FACS, FRCS, Program Chair

SYMPOSIUM I:
7:35 — SURGICAL TECHNIQUES: HOW I DO IT?
8:15 AM PELVIC INSTABILITY REVISITED
Moderators:  Ross K. Leighton, MD
Christian Allende, MD
7:35 AM Introduction
Ross K. Leighton, MD
7:37 AM When I Do Pubis Symphysis and How?
Paul Tornetta 11, MD
7:47 AM Sacroiliac Joint Open: My Preferred Method of Reconstruction
Peter V. Giannoudis, MD, FACS, FRCS
7:57 AM Sacroiliac Joint MIS: What Implant and Why?
Mark Reilly, MD
8:07 AM Discussion

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

See the meeting app for complete listing of authors’ disclosure information.
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8:15 — PAPER SESSION 1: <
8:47 AM ACETABULUM - FEMORAL HEAD INJURIES a
@]
Moderators: Hans-Christoph Pape, MD :
Erik Kubiak, MD E
8:15 AM Morphometric Analysis and Safety of Percutaneous Fixation of Anterior
(p. 86) Column of Acetabulum in an Indian Population: A Preliminary Report
PAPER 28 Vivek Trikha, MD
8:21 AM Internal Fixation of Acetabular Fractures in an Older Population Using
(p. 87) the Lateral-Rectus Approach: Short-Term Outcomes of a
PAPER 29 Retrospective Study
Shicai Fan, MD; Jiahui Chen; Han Liu; Canbin Wang
8:27 AM Safety of Surgical Hip Dislocation in Femoral Head Fracture-dislocation
(p. 88) Jeong Heo; Chang-Wug Oh, MD; Joon-Woo Kim, MD, PhD;
PAPER 30 Kyeong Hyeon Park, MD; Il Seo, MD
8:33 AM Clinical Results of Osteochondral Autograft from Ipsilateral Femoral
(p. 89) Head for Femoral Head Defect after Posterior Hip Fracture Dislocation —
PAPER 31 Short Term Preliminary Study
Yougun Won, MD; Gisoo Lee; Chan Kang, MD, PhD
8:39 AM Discussion
8:47 AM Morning Break
IOTA/SYMPOSIUM II:
9:00 — TIBIAL PLATEAU FRACTURES: GLOBAL
10:02 AM PERSPECTIVES ON A COMPLEX PROBLEM
Moderators:  Peter V. Giannoudis, MD, FACS, FRCS
Achille Contini, MD
Rafeal Amadei, MD

9:00 AM Overview
Peter V. Giannoudis, MD, FACS, FRCS

9:02 AM Complex Plateau Fractures:
Initial Management and Timing of Definitive Treatment
Kees Jan Ponsen, MD, PhD

9:12 AM Post-Fixation Stability: What is the Optimal Construct for Early Mobility:
Kodi Kojima, MD

9:22 AM The Posteromedial Fragment: When and How to Fix
Sushrut Babhulkar, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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9:32 AM

9:42 AM

9:52 AM

10:02 -
10:44 AM

10:02 AM

10:04 AM

10:14 AM

10:24 AM

10:34 AM

10:44 —
11:14 AM

10:44 AM

10:54 AM

11:04 AM

11:14 AM

Posterior Plateau Fractures: Approach and Fixation
Francisco Chana Rodriguez, MD

Compartment Syndrome and Plateau Fracture:
Treatment Approach and Recommendations
Bertil Bouillon, MD

Discussion

SYMPOSIUM III:

GUEST NATION: ARGENTINA
AMPUTATION VS. SALVAGE

OF SEVERE LOWER LIMB INJURIES

Moderators: Heather Vallier, MD
Bibiana Dello Russo, MD

Overview
Bibiana Dello Russo, MD

Haggled Extremity Scoring Systems: Still Valid?
Marcelo Rio, MD

How Do I Proceed with Salvage?
Guido Carabelli, MD

What Do I Consider as the Gray Zone Making It Difficult to Decide
David Teague, MD

Discussion

SYMPOSIUM 1V:
ROTATOR CUFF LESIONS
Moderators:  Michael D. McKee, MD
Kodi Kojima, MD
Early Reconstruction: Why and How?
Lonnie Douglas, MD
Late Reconstruction: My Preferred Method - Outcomes
Chad Myeroff, MD
Discussion

Walk to Room 401-404

See the meeting app for complete listing of authors” disclosure information.
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11:25 AM- INDUSTRY LUNCH (No CME credits offered)
12:25 PM Zimmer Biomet
(Room 401-404) Principles of Proximal Humeral Fracture Fixation: A Case-Based and E
Comparative Review of Current Technologies in Plating and Nailing %
Faculty: Frank Liporace, MD and Prof. Michael Wich :
Box lunch provided by OTA. =
12:25 PM Break / Return to Room 601/603
P PAPER SESSION II:
1:09 PM PELVIC INJURIES

Moderators: R. Malcolm Smith, MD
Fernando de la Huerta, MD

12:35 PM The Intra- and Interrater Reliability of the Fragility Fractures of the Pelvis
(p- 90) Classification and Their Therapeutic Relevance: A Multicenter Assessment
PAPER 32 Philipp Pieroh, MD; Andreas Hoch; Florian Gras, MD; Sven Mdrdian;

Alexander Pflug; Silvan Wittenberg; Christoph Ihle; Notker Blankenburg;
Kevin Dallacker-Losensky, MD; Tanja Lieselotte Schrider;

Steven C. Herath, MD; Daniel Wagner, MD; Hans-George Palm, MD, MBA;
Christoph Josten Prof; Fabian Stuby, MD

12:41 PM Accuracy of Percutaneous Sacro-Iliac Screw Fixation for Pelvic Ring
(p.91) Injuries using Standardized Image Intensifier Protocol with Lateral Shots
PAPER 33 as the Corner Stone for Screw Placement: Prospective Cohort Study with

Post-Op Computed Tomography as the Reference Standard
Job N. Doornberg, MS; Jan Erik Madsen, MD, PhD; Mark Rickman, MD

12:47 PM Use of Ultrasonography for Evaluation of Stability of Lateral Compression
(p-92) Type 1 (LC-1) Pelvic Fractures to Assist Determination of Treatment Strategy
PAPER 34 Bin-Fei Zhang; Pengfei Wang, MD; Yan Zhuang

12:53 PM Quality of Life After Pelvic Ring Fractures: Long-Term Outcomes:

(p. 93) A Multicentre Study

PAPER 35 Erik Hermans MD; Lars Brouwers; Thijs Van Gent; Jan Biert;

Mariska Adriana De Jongh, PhD; Koen Lansink, MD, PhD;
Michael Edwards, MSc, PhD

12:59 PM Discussion
1:09 — SPECIAL INTEREST //
1:25 PM LECTURE:

1:09 PM IM Nail Rescue with Plate Fixation

Santiago Svarzchtein, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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1:25 -
2:13 PM

1:25 PM

(p. 94)
PAPER 36

1:31 PM

(p. 95)
PAPER 37

1:37 PM

(p. 96)
PAPER 38

1:43 PM

1:49 PM

(p.97)
PAPER 39

1:55 PM

(p. 98)
PAPER 40

2:01 PM

(p. 99)
PAPER 41

2:07 PM

PAPER SESSION II:
LOWER LIMB INJURIES

Moderator:  Victor A. de Ridder, MD

Comprehensive Evaluation and Treatment Strategy of Tibia Plateau
Fracture with Knee Dislocation
Zhe Song, MD; Yangjun Zhu, MD; Kun Zhang, MD; Weilou Feng, MD

Poor Sporting Abilities After a Tibial Plateau Fracture Involving the
Posterior Column - How Can We Do Better?

Liselore Quintens, MD; Juriaan Van Den Berg, MD; Maike Reul;

Esther MM Van Lieshout, PhD; Siebe De Boer, MD; Michael Verhofstad;
Harm Hoekstra

The Application of a New Type Ultradistal Locking Tools for
Intramedullary Nailing in the Treatment of Tibial Fractures
Hongliang Liu, MD; Cheng Ren, MD

Discussion

Secondary Intramedullary Nailing Following External Fixation for Tibial
Shaft Fracture: What are the Factors that Affect Infection?

Joon-Woo Kim, MD; Chang-Wug Oh, MD; Il Seo, MD; Kyeong Hyeon Park, MD;
Jeong Heo, MD

Periprosthetic Atypical Femoral Fractures Exist and are Associated with
Duration of Bisphosphonate Therapy

Samuel Mackenzie, MBChB; Richard Ng, MD; Gordon Thomas Snowden;
Matilda Powell-Bowns, MRCSEd; Andrew D. Duckworth, FRCS, MBCHB,
MSc, PhD; Chloe Scott, FRCS

Functional Outcome of Open Distal Femoral Fractures Managed with
Lateral Locking Plates

Raghav Arora, MBBS, MS; Deepak Jain, MS;

Harpal S. Selhi, MD; Rajnish Garg, MD, MBBS, MS

Discussion

See the meeting app for complete listing of authors” disclosure information.
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2:13 — SYMPOSIUM V:
3:03 PM FEMORAL NECK NON-UNION
Moderators:  Cyril Mauffrey, MD
Florian T. Gebhard, MD, PhD
2:13PM Pre-operative Investigations: What I Need to Know?
Steven A. Olson, MD
2:23 PM Intertrochanteric Valgus Osteotomy: When and How?
William M. Ricci, MD
2:33 PM Subtrochanteric Valgus Osteotomy:
Indications-My Preferred Method of Treatment?
Henry Broekhuyse, MD
2:43 PM Femoral Neck Non Union Associated with Femoral Head AVN
Peter Giannoudis, MD, FACS, FRCS
2:53 PM Discussion
Walk to Room 401-404
3:03 PM Break (Refreshments)  (401-404)
(Room 401-404) JOINT SESSION 1IV:
3:15— LOCAL DELIVERY OF ANTIBIOTICS FOR
4:20 PM BONE INFECTIONS: CURRENT INSIGHTS
Moderators:  Peter V. Giannoudis, MD, FACS, FRCS
Edward ]. Harvey, MD
3:15PM Overview
Peter V. Giannoudis, MD, FACS, FRCS
3:20 PM Cement Bids and Cement Spacers: An Update
David |. Hak, MD
3:30 PM Matrices
Edward ]. Harvey, MD
3:40 PM Bone Substitute Options and Effectiveness
Peter V. Giannoudis, MD, FACS, FRCS
3:50 PM Coated Nails
Brett D. Crist, MD
4:00 PM The Role of Bioglass
Nikolaos Kanakaris, MD, PhD
4:10 PM Discussion

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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4:20 —
4:35 PM

4:20 PM

p
=)
=
@]
=
o]
=
Z

4:35 —
5:17 PM

4:35 PM

4:37 PM
(p. 100)
PAPER 42

4:43 PM

(p. 101)
PAPER 43

4:49 PM
(p. 102)
PAPER 44

4:55 PM
(p. 103)
PAPER 45

5:01 PM
(p. 104)
PAPER 46

5:07 PM
5:17 PM

5:25 PM-
6:25 PM

KEY NOTE - /

PAPER SESSION IV:
BEST OF THE BEST - PAPER SESSION

Non-Union Decision Making
Christian Allende, MD

Moderators:  Michael D. McKee, MD
Thomas A. (Toney) Russell, MD
César Pesciallo, MD

Overview
Michael D. McKee, MD

Predictors of Hip Fracture Mortality in Ghana:

A Single-Center Prospective Study

Paa Kwesi Baidoo, MD; James Beguah Odei, PhD; Velarie Yaa Ankrah Ansu, MS;
Michael Segbefia; Henry Holdbrook-Smith, MD

Treatment for Coexisting Fractures of the Proximal Humerus and Humeral
Shaft: ORIF or MIPPO?
Zhe Song; Weilou Feng, MD

Excellent Outcome After Double Locked Plating in Su Type II or III
Periprosthetic Distal Femoral Fractures

Kyeong Hyeon Park, MD; Chang-Wug Oh, MD; Ki Chul Park;

Jeong Heo; Joon-Woo Kim, MD, PhD

Coned Hemipelvis and Total Hip Replacement in Osteoporotic
Acetabular Fractures of the Elderly

Samuel Edward McMahon; Owen ]. Diamond, MD;

Laurence A. Cusick, FRCS (Ortho), MBCHB

Prospective Evaluation of Functional Outcome Along with Histological
Features of Induced Membrane in Patients with Infective Nonunion
Managed with Masquelet Technique

Vivek Trikha, MD; Anupam Gupta; Arulselvi Subramanian, MD

Discussion
Adjourn for the Day

International Trauma Care (Four Seasons Ballroom Pre-function Area)
Forum Reception

Join your colleagues for networking, viewing of the international posters
display and special awards program.

With special thanks and support from KCI, an Acelity company.

See the meeting app for complete listing of authors” disclosure information.

30



{ CRTHOPAEDIC

I
O ASSOCIATION

2019 INTERNATIONAL
TRAUMA CARE FORUM

THURSDAY, September 26, 2019
(Room 601/603)

INT’L FORUM

6:00 AM Speaker Ready Room
(E Concourse)

6:45 AM Continental Breakfast
(Room 601/603)

7:30 AM Introduction

Peter V. Giannoudis, MD, FACS, FRCS, Program Chair
7:32 — PAPER SESSION V:
8:20 AM PELVIS AND HIP FRACTURES

Moderators:  Brent Norris, MD
Takashi Matsushita, MD, DMSc

7:32 AM Application of Measurement of Femoral Eccentricity on Orthopaedic-
(p- 105) Position Radiographic Film of Hip Joint in Total Hip Arthroplasty
PAPER 47 Junzui Li, MD
7:38 AM Arthroplasty Can Improve Long-Term Survival of Female Patients Sustained
(p- 106) Femoral Neck Fracture Age Over Ninety: The Ten Years Results of
PAPER 48 Compare to Conservative Treatment

Liu Yang, DC
7:44 AM Hemiprothesis After Hip Fracture in Geriatric Patients with Dementia
(p- 107) Increases Mortality and Lacks Functional Recovery
PAPER 49 Konrad Schiitze, MD; Peter H. Richter, MD; Alexander Eickhoff;

Florian T. Gebhard, MD, PhD; Christian Matthias Ehrnthaller
7:50 AM Discussion
7:56 AM Venous Thromboembolism Following Delayed Surgery of a Hip Fracture
(p- 108) Ji Wan Kim, MID; Eic Ju Lim; Ki Chul Park
PAPER 50

See the meeting app for complete listing of authors” disclosure information.
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8:02 AM
(p. 109)
PAPER 51

8:08 AM

(p. 110)
PAPER 52

8:14 AM

8:20 —
9:32 AM

8:20 AM

8:22 AM

8:32 AM

8:42 AM

8:52 AM

9:02 AM

9:12 AM

9:22 AM

9:32 AM

Changes in Patellar Fracture Characteristics: A Multicenter Retrospective
Analysis of 1596 Patellar Fracture Cases Between 2003 and 2017
Seong-Eun Byun, MD, PhD; Jaeang Sim, MD; Yong Bum Joo;

Ji Wan Kim; Won Chul Choi, MD; Young Gon Na, MD; Oog Jin Shon

Surgical Treatment with Locking Plate for Nonunion in Femur and Tibia
Tomoaki Fukui, MD; Takahiro Niikura, MD, PhD; Keisuke Oe, MD, PhD;
Ryosuke Kuroda, MD

Discussion

SYMPOSIUM VII:

IOTA SYMPOSIUM

IOTA FRAGILITY FRACTURE CARE:
ADVANCES IN MANAGEMENT

Moderators: Theodore Miclau 111, M D
Yoram Weil, MD
Jose Quintero, MD

Overview
Peter V. Giannoudis, MD, FACS, FRCS

Systems Approaches to Fragility Fracture Care: How Can They Help?
Timothy Chesser, MB, BS, FRCS

Measuring Success: Outcomes Beyond Mortality?
Zsolt Balogh, MD

Fragility Fractures in a Japanese Population: Does the Treatment Differ?
Takashi Miyamoto, MD

Managing Bone Loss in Elderly Patients: What Are the Options?
Yun Tian, MD

Surgical Management of Insufficiency Fractures: When and How?
Guy Putzeys, MD

Complications Post Osteoporotic Fracture Fixation: Tips and Tricks
Fernando de le Huerta, MD

Discussion

Morning Break

See the meeting app for complete listing of authors’ disclosure information.
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9:45 —
10:19 AM

9:45 AM

(p. 111)
PAPER 53

9:51 AM

(p. 112)
PAPER 54

9:57 AM

(p. 113)
PAPER 55

10:03 AM

(p. 114)
PAPER 56

10:09 AM

10:19 -
11:00 AM

10:19 AM

(p- 115)
PAPER 57

10:25 AM

(p. 116)
PAPER 58

10:31 AM

(p. 117)
PAPER 59

International Trauma Care Forum — THURSDAY, SEPTEMBER 26, 2019

PAPER SESSION VI:
UPPER LIMB INJURIES

Moderators:  Sushrut Babhulkar, MD
Jong-Keon Oh, MD

INT'L FORUM

Clinical Application of ‘Expanded Paratricipital Approach’ for Fixation

of Complex Articular Fractures in Distal Humerus: Revisited with
Cadaveric Study and Case Series

Jae-Woo Cho; Do-Hyun Yeo, MD; Beom-Soo Kim, MD; Eic Ju Lim;

Seungyeob Sakong; Dong-Wan Kang; Jinkak Kim, MD; Jong-Keon Oh, MD, PhD

Optimal Plate Position in Minimally Invasive Plate Osteosynthesis for
Mid-shaft Clavicle Fractures: Simulation Using 3D-Printed Models

of Actual Clinical Cases

Ji Wan Kim, MD; Ki Chul Park

Olecranon Osteotomy Fixation Following Complex Distal Humerus
ORIF: Plate or Tension Band?
Zhe Song; Yangjun Zhu, MD; Kun Zhang, MD; Weilou Feng, MD

The Clinical Benefit of Fibular Allograft Augmentation in Locked Plating of
Proximal Humerus Fractures: A Retrospective Study

Yeming Wang, MD; Jianhua Yang; Junyang Liu; Xu Tian; Jingming Dong;

Jie Sun, MD, MS

Discussion

PAPER SESSION VII:
GENERAL TRAUMA

Moderators: Robert Zura, MD
Wu Xinbao, MD

Clinical Application of 3D Printing Technology in Orthopaedic
Trauma Surgery
Rahat Jarayabhand, MD; Chittawee Jiamton, MD

Empowering Pre-hospital Care Providers to Better Manage Open
Fractures
Aswinkumar Vasireddy, MBBS; Kelly Jones; Erica F. Ley, MSc

B-Ultrasound Surface Positioning Upper Arm Nerve Combined with
MIOPP Technique for Upper Humeral Shaft Fracture
Wei Fan, PhD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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10:37 AM

(p. 118)
PAPER 60

10:43 AM
(p. 119)
PAPER 61

10:49 AM

11:00 AM

Syndesmotic Fixation in Unstable Ankle Fractures:

Does Early Postoperative Weight Bearing Affect Radiographic Outcomes?
Khalid Al-Hourani, MD; Michael Thomas Stoddart, MBBS;

Timothy Chesser, MB, BS, FRCS

Whether Bisphosphonate Delays Bone Healing After Hip Fracture
Fixation in Elderly Patients
Ong-Art Phruetthiphat, MD; Yanin Plumarom

Discussion
Adjourn to

INDUSTRY LUNCH SYMPOSIA (On-site Registration Available)
Boxed lunch provided by OTA.

See the meeting app for complete listing of authors’ disclosure information.
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Program Committee

{ CRTHOPAEDIC

O A S
2019 ANNUAL MEETING

September 26-28, 2019

(Four Seasons)

=

o

Michael J. Gardner, MD, Program Chair David J. Hak, MD 8

Stephen A. Kottmeier, MD, Program Co-Chair Gilbert R. Ortega, MD ‘E

Andrew M. Choo, MD David W. Sanders, MD $
Brett D. Crist, MD Gerard P. Slobogean, MD

Gregory J. Della Rocca, MD, PhD

Learning Objectives

After attending the OTA Annual Meeting, participants will be able to:

Discuss and highlight recently presented prospective clinical trials in orthopaedic trauma
Summarize evidence-based recommendations for the treatment of common fractures

Knowledge transfer to initiate practice change to include treatment strategies based on
evidence-based medicine

Identify consensus opinions on many current issues and controversies regarding the treatment
of infected fractures.

The Orthopaedic Trauma Association (OTA) is accredited by the
Accreditation Council for Continuing Medical Education (ACCME) to provide
continuing medical education for physicians. OTA designates this live activity for a
maximum of 21 AMA PRA Category 1 Credits™. Physicians should claim only the
credits commensurate with the extent of their participation in the activity.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

35




{ CRTHOPAEDIC

O A S
2019 ANNUAL MEETING

Thursday, September 26, 2019

(Four Seasons)

=y 6:00 AM Speaker Ready Room
-
=) (E Concourse)
a
% 6:15 AM Registration
92]
11:15 AM INDUSTRY LUNCH SYMPOSIA (On-site Registration Available)

Boxed lunch provided by OTA.

1:00 — Welcome and Donor Awards
1:20 PM David C. Teague, MD, President
Michael J. Gardner, MD, Program Chair

Four Seasons SYMPOSIUM I:

1:20 - WHAT’S NEW IN FRACTURE
2:50 PM RELATED INFECTIONS

Moderator: ~ William Obremskey, MD

What’s New in Infection Prevention
William T. Obremskey, MD

What's New in Infection with Soft Tissue and Bone Defects
Stephen L. Kates, MD

What is New with Infection and Implant Retention and Antibiotics
Kenneth A. Egol, MD

What’s New in Definition, Implant Development and Phage Therapy
Willem-Jan Metsemakers, MD

2:50 - 3:20 PM Refreshment Break
Visit Scientific Posters (E Concourse) & Technical Exhibits (Mile High)

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

See the meeting app for complete listing of authors” disclosure information.
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Four Seasons

3:20 -
4:45 PM

3:20 PM
(p. 123)
PAPER 62

3:31 PM
(p. 124)
PAPER 63

3:37 PM
(p. 125)
PAPER 64

3:43 PM

3:48 PM
(p. 126)
PAPER 65

3:54 PM
(p. 127)
PAPER 66

4:00 PM
4:05 PM

(p-128)
PAPER 67

A OTA Grant

THURSDAY, SEPTEMBER 26, 2019

SCIENTIFIC PAPER SESSION I:
HIGHLIGHT PAPERS

Moderators - Michael J. Gardner, MD & Stephen A. Kottmeier, MD

Hip Fracture Evaluation with Alternatives of Total Hip Arthroplasty
versus Hemi-Arthroplasty (X): A Multinational Randomized Controlled
Trial of X Patients

HEALTH Investigators

Operative versus Non-operative Treatment of Acute Unstable Chest Wall
Injuries — A Multi Centred Randomized Controlled Trial

Niloofar Dehghan, FRCSC, MD, MSc; Aaron Nauth, MD;

Emil H. Schemitsch, MD; Milena Vicente RN; Richard Jenkinson MD;

Hans |. Kreder, MD; Michael D. McKee, MD, FRCSC;

Canadian Orthopaedic Trauma Society (COTS);

Unstable Chest Wall RCT Study Investigators

53]
=
2
a
=
ast
9]
)

Autologous Iliac Bone Graft versus Biphasic Hydroxyapatite/Calcium
Sulfate Cement for Treatment of Bone Defects in Tibial Plateau Fractures:
A Multicenter, Prospective, Randomized Clinical Trial

Alex Hofmann, MD; Stanislav Gorbulev; Paul Alfred Griitzner;

Arndt Peter Schulz, MD, PhD; Rupert Schupfner, OT; Michael Raschke, MD;
Martijn Van Griensven; Pol Maria Rommens, MD

Discussion

Deltopectoral versus Deltoid Split Approach for Proximal HUmerus
Fracture Fixation with Locking Plate: A Prospective RAndomized Study
(HURA Study)

Dominique Rouleau, MD; George Yves Laflamme, MD; Frederic Balg, MD;
Benoit Benoit, MD; Michel Malo, MD; Francois Vezina, MD; Stephane Leduc, MD

A Locked Plating versus Nailing for Proximal Tibia Fractures:

A Multicenter RCT

Paul Tornetta 111, MD; Kenneth A. Egol MD; Clifford B. Jones, MD, FACS;
Robert F. Ostrum, MD; Catherine A. Humphrey, MD; Robert Paul Dunbar, MD;
William M. Ricci, MD; Laura Phieffer, MD; David C. Teague MD;

Henry Claude Sagi, MD; Andrew N. Pollak, MD; Andrew H. Schmidt, MD;
Stephen A. Sems, MD; Hans-Christoph Pape, MD; Saam Morshed, MD;

Edward Perez, MD

Discussion

Early Motion and Directed Exercise (EMADE) versus Usual-care,

Post Ankle Fracture Fixation: A Pragmatic Randomised Controlled Trial
Paul A. Matthews, MA, MSc; Jessica Nightingale, BS; Tim Coughlin;

Brigitte Scammell, MD; Benjamin Ollivere, FRCS (Ortho), MD, MBBS

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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411 PM Intravenous Ibuprofen Reduces Opioid Consumption in Acute Pain
(p. 129) Management for Orthopaedic Trauma Patients
PAPER 68 Russell Weisz, MD; Alexander Fokin, MD, PhD; Amy Flynt, PhD;

Ines Macias-Perez, PhD; Leo Pavliv, RPH; Maggie Crawford; Ivan Puente
4:17 PM A Prospective Clinical Trial Comparing Operative versus Nonoperative
(p- 130) Fixation of Minimally Displaced Lateral Compression Pelvic Fractures
PAPER 69 Gerard Slobogean, MD; Greg E. Gaski, MD; Jason W. Nascone, MD;

Marcus F. Sciadini, MD; Roman Natoli, MD; Theodore T. Manson, MD;
Christopher T. LeBrun, MD; Todd O. McKinley, MD; Walter W. Virkus, MD;

=
5 Anthony T. Sorkin, MD; Krista M. Brown, MS; Andrea Lynn Howe, BS;
a Joshua Rudnicki, BS; Blessing Enobun; Nathan N. O’Hara; Jeff Gill, PhD;
5 Robert V. O’Toole, MD
wn
4:23 PM Discussion
4:28 PM Does Negative Pressure Wound Therapy Reduce the Odds of Infection
(p-131) and Lower Health-Related Quality of Life in Open Fracture Patients?
PAPER 70 Yousif Atwan, MD; Emil H. Schemitsch, MD; Sheila Sprague, PhD; Sofia Bzovsky;
Kyle J. Jeray, MD; Brad Petrisor, MD; Mohit Bhandari, MD, FRCSC, PhD;
FLOW Investigators
4:34 PM Impact of Fascia Iliaca Block on Pain Outcomes and Opioid Consumption
(p. 132) for Hip Fracture Patients — A Prospective, Randomized Study
PAPER 71 Spencer Schulte, MD; Mai P. Nguyen, MD; Michael Reich, MD; Adam Adler, MD;
Richard Van Tienderen, DO; Isaac Fernandez, MD
4:40 PM Discussion
4:45 - 5:15 PM

PRESIDENT’'S MESSAGE

(Four Seasons)

“OTA Community”
David C. Teague, MD
OTA President
5:15 - Business Meeting
6:15 PM (Members Only)
5:15- Happy Hour — Exhibitor Reception (Mile High)
6:15 PM (Sponsored by OsteoCentric Technologies)
6:20 - WELCOME RECEPTION
8:20 PM Join your colleagues for cocktails

and hors d’oeuvres at the
Ellie Caulkins Opera House:
1385 Curtis Street, Denver, CO

. o o . . ©Rebecca Ann Photography, All Rights Reserved
See the meeting app for complete listing of authors” disclosure information.
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Friday, September 27, 2019

(Four Seasons)

6:00 AM Speaker Ready Room )

(E Concourse) §
6:15 AM Registration %
6:30 - 7:30 AM Concurrent Breakout Sessions — Seating available first come, first-served. ®
6:30 AM Continental Breakfast

(Outside Breakout Session Rooms)

CONCURRENT

BREAKOUT SESSIONS

Managing Complex Humeral Fractures: From Proximal to Distal (601/603)
Moderator: Andrew Choo, MD
Faculty: Timothy S. Achor, MD; Eben A. Carroll, MD; Michael ]. Gardner, MD

Current Strategies and Techniques for Operative Fixation (201/203)
of Complex Ankle Fractures and Fractures of the Tibial Plafond

Moderator:  Frank Liporace, MD

Faculty: Richard Yoon, MD; Mark Gage, MD; Marcus Sciadini, MD; Michael Maceroli, MD

Challenging Issues in Bicondylar Tibia Plateau Fractures (205/207)
Moderator:  William T. Obremskey, MD
Faculty: Clay A. Spitler, MD; Matthew L. Graves, MD; Chad Matthew Corrigan, MD

The Soft Tissue Envelope: No Chance for Returns (605/607)
Moderator:  Lisa Cannada, MD
Faculty: Michael T. Archdeacon, MD; Kenneth A. Egol, MD; James R. Ficke, MD

Pelvic and Acetabulum Fractures (Four Seasons)
Moderator:  Paul Tornetta III, MD
Faculty: Henry Claude Sagi, MD; Cory Alan Collinge, MD; Hassan Riaz Mir, MD;

Michael S. Kain, MD; Stephen A. Kottmeier, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

39



23]
-
=)
a
=
as)
)
»n

FRIDAY, SEPTEMBER 27, 2019

Four Seasons

7:30 -
9:00 AM

9:00 - 9:30 AM

9:30 - 11:10 AM

Four Seasons

9:30 -
11:10 AM

9:30 AM
(p- 133)
PAPER 72

SYMPOSIUM II:
A MULTIDISCIPLINARY APPROACH TO
HEMODYNAMICALLY UNSTABLE PELVIS RING INJURIES

Moderator:  Cyril Mauffrey, MD

Acute Pelvis Stabilization
David Hak, MD

Pelvic Angiography and Embolization
Sam McMurry, MD

Aortic Balloon Occlusion (REBOA) and Pelvic Packing: Indications,
How It’s Done, Complications, and How to Initiate in your Hospital
Ernest Moore, MD

Definitive Management and Outcomes
Joshua Parry, MD

Breakfast/Break
Visit Scientific Posters (E Concourse) & Technical Exhibits (Mile High)

Concurrent Sessions

(General Session and Breakout Sessions run concurrently.)
Scientific Paper Session II: Tibia and Knee/Tibial Plateau (9:30 — 11:10 AM)
Concurrent Breakout Sessions (10:00 —11:00 AM)

SCIENTIFIC PAPER SESSION II:
TIBIA and KNEE / TIBIAL PLATEAU

Moderators - Stephen A. Kottmeier, MD & Yelena Bogdan, MD

Management of Traumatic Bone Defects in Tibial Plateau Fractures with
Antibiotic- Impregnated Biodegradable Calcium Sulfate Beads:

A Prospective Clinical Trial

Ross K. Leighton, MD; Michael E. Forsythe, MD; George Yves Laflamme, MD;
Andrew Furey, MD; Prism Schneider, MD, PhD, FRCSC

See the meeting app for complete listing of authors’” disclosure information.
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9:36 AM
(p- 134)
PAPER 73

9:42 AM
(p- 135)
PAPER 74

9:48 AM

9:53 AM
(p- 136)
PAPER 75

9:59 AM
(p- 137)
PAPER 76

10:05 AM
(p. 138)
PAPER 77

10:11 AM
10:16 AM

(p. 139)
PAPER 78

FRIDAY, SEPTEMBER 27, 2019

Bicondylar Plateau Fractures: What Predicts Infection

Paul Tornetta III, MD; Nathan P. Olszewski, MD; Givenchy W. Manzano, MD;
Eleanor Wilson; Joshua Namm, MD; Anna Noel Miller, MD;

Daniela Barreto Rocha, MD; Daniel S. Horwitz, MD; Amanda Pawlak, MD;
Stephen Kottmeier, MD; Joshua Shapiro, MD; Lincoln Praston, MD; Brian Mullis, MD;
Konstantin Gruenwald, BA; Andres F. Rodriguez-Buitrago, MD;

Joshua L. Gary, MD; Adam ]. Miller, MD; Laura Phieffer, MD;

Elizabeth Sheridan, MPH; Katherine Li, MD; Madhav A. Karunakar, MD;

Darin M. Friess, MD; David Jenkins, BA; Ross K. Leighton, MD;

Rashed S. Alqudhaya, MD; Juan Sebastian Vargas-Hernandez, MD;

Brandon J. Yuan, MD; Benjamin Ollivere, FRCS (Ortho), MD, MBBS;

Yulanda Myint, FRCS (Ortho), MSc; Patrik Suwak, DO; Sagar Amit Shah, MD;
Donald P. Willier, BS; Andrew ]. Marcantonio, DO

SCHEDULE

Better Fracture Reduction in Patients Undergoing Early Definitive Fixation
for Tibial Plateau Fractures with Acute Compartment Syndrome

Ilexa Rae Flagstad, BS; Tony Pedri, MD; Sarah Catherine Peck, BS;

Jerald Westberg, BA; Harsh Rajesh Parikh; Andrew H. Schmidt, MD;

Brian Cunningham, MD

Discussion

Evaluating the Efficacy of Topical Vancomycin Powder in the Treatment of
Open Lower-Extremity Fractures
Justin Vaida, MD; Daniel A. Bravin, MD; Michelle Bramer, MD

Does Topical Vancomycin Powder Use in Fracture Surgery Change
Bacteriology and Antibiotic Susceptibilities?

An Analysis of the VANCO Trial

Robert V. O"Toole, MD; Manjari Joshi; Anthony R. Carlini, MS;

Joshua L. Gary, MD; William T. Obremskey, MD, MPH;

Clinton K. Murray, MD; Greg E. Gaski, MD; ]. Spence Reid, MD;

Yasmin Degani, MPH; Tara |. Taylor, MPH; Susan Catherine Jane Collins, MSc;
Yanjie Huang; Daniel Oscar Scharfstein; Renan C. Castillo MD;

METRC Vanco Investigators

Infection Rates in Open Tibia Fractures with the Use of Intraoperative
Topical Vancomycin/Tobramycin Powder

Mark Alan Prevost, MD; William Cutchen; Patrick Graham Young, BS;
Patrick Stahel Barousse, MD; Jeffrey Brewer, MD

Discussion

Improved Healing of Severe Open Long Bone Fractures Treated
with Antibiotic-Formulated Bone Graft During the First Surgical
Intervention Post-Injury

Doron Norman, MD; Moshe Salai, MD; Noam Emanuel, PhD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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10:22 AM
(p. 140)
PAPER 79

10:28 AM

(p. 141)
PAPER 80

10:34 AM

10:39 AM
(p. 142)
PAPER 81

10:45 AM
(p. 143)
PAPER 82

10:51 AM
(p. 144)
PAPER 83

10:57 AM
(p. 145)
PAPER 84

11:03 AM

Post-Operative Cortical Continuity as a Predictor for Nonunion in Open
Tibia Fractures

Amy Ford, MD; Madeline Lyons, MD; Elizabeth Harkin, MD;

Hobie D. Summers, MD; Garin Hecht, MD; William Dean Lack, MD;

Joseph Bowman Cohen, MD

The Influence of Sagittal Proximal Tibial Anatomy in Tibial
Intramedullary Nailing
David Cinats, MD; Trevor Stone, MD; Darius Viskontas, MD

Discussion

Evaluation of the Orthopaedic Trauma Association Open Fracture
Classification (OTA-OFC) as a Predictive Tool in Open Tibial Shaft Fractures
Matthew Robert Garner, MD; Stephen James Warner, MD, PhD;

Jacob Anthony Heiner, BS; Yesul Tina Kim, BS; Julie Agel, ATC

Orthoplastic Reconstruction of Grade IIIB Open Tibial Fractures Using
Devitalized Cortical Segments: The Bristol Experience 2014-2018

Khalid Al-Hourani, MD; Michael Thomas Stoddart, MBBS; Umraz Khan;
Andrew Riddick, MBBS, FRCS (Ortho); Michael Kelly, MBBS, MD, FRCS (Ortho)

Perfusion Pressure Lacks Diagnostic Specificity for the Diagnosis of Acute
Compartment Syndrome

Andrew H. Schmidt, MD; Junrui Di; Vadim Zipunnikov;

Katherine Frey, MPH, PhD, RN; Daniel Oscar Scharfstein; Robert V. O'Toole, MD;
Michael |. Bosse, MD; William T. Obremskey, MD, MPH; Daniel |. Stinner, MD;
COL (ret) Roman A. Hayda, MD; Madhav A. Karunakar, MD; David ]. Hak, MD;
Eben A. Carroll, MD; Susan Catherine Jane Collins, MSc; Ellen MacKenzie, PhD

Posterolateral Plating Is a Safe Alternative for the Treatment of

Distal Tibia Fractures

Michael Schloss, BA; Zachary Hannan, BS; Jared Atchison, BS;

Syed Muhammad Raza Zaidi, BA; Alexandra Bryn Mulliken; Nathan N. O’Hara;
Jason Warren Nascone, MD; Robert V. O’Toole, MID; Theodore Thomas Manson, MD

Discussion

See the meeting app for complete listing of authors’” disclosure information.
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10:00 - CONCURRENT

11:00 AM BREAKOUT SESSIONS

Maximizing Outcomes in Tibial Pilon Fractures (601/603)
Moderator:  Clay A. Spitler, MD
Faculty: Matthew L. Graves, MD; Brett D. Crist, MD; ]. Tracy Watson, MD

Compartment Syndrome: The Issues and Solutions (201/203)
You Need to Know About in 2019!
Moderator: Emil H. Schemitsch, MD
Faculty: David Sanders, MD; Michael |. Gardner, MD; Michael T. Archdeacon, MD;
William T. Obremskey, MD; Abdel-Rahman Lawendy, MD; Michael D. McKee, MD

SCHEDULE

From Sling to Reverse: All Things Proximal Humerus --- (205/207)
When, How and Getting it Right
Moderator: Richard S. Yoon, MD
Faculty: Gregory J. Della Rocca, MD, PhD; Joshua Langford, MD; Mark Gage, MD;
David Donohue, MD

Long Bone Nonunion Treatments: A Case-based Discussion (605/607)
Moderator:  Stephen James Warner, MD
Faculty: Timothy S. Achor, MD; Mark A. Lee, MD; Mark R. Brinker, MD

GUEST NATION PRESENTATION _.-
11:10 - c //
11:40 AM Argentina

Specific Non-Unions

Jorge D. Barla, MD
Fernando M. Bidolegui, MD
César Pesciallo, MD

It is a great honor to welcome the members of the Argentina Trauma Society.

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

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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11:40 AM -
o JOHN BORDER, MD
I
(General Session Room - Four Seasons)
Milton L. Routt, MD
Professor, Orthopedic Surgery
= McGovern Medical School,
=) University of Texas Health Science Center,
% Houston, TX
@ “What Matters”
12:10 - Lunch
1:10 PM Visit Scientific Posters (E Concourse) & Technical Exhibits (Mile High)
12:10 - % New Member Luncheon
O o Q O noenlc (Room 403/404)
.,,u. ASSOCIATION
12:10 - Women in Orthopaedic Trauma
1:10 PM Kathy Cramer, MD Memorial Luncheon

(Room 501/502)

Chair: Carmen A. Quatman, MD, PhD
Co-Chair: Emily Wagstrom, MD

With special thanks and support from PFS Med Inc.

LUNCHTIME GUIDED

POSTER AND VIDEO TOURS

(PT1) Upper Extremity (Mile High)
Guide:  Andrew Choo, MD

(PT2) General Interest (Mile High)
Guide:  Conor P. Kleweno, MD

(VT) Video Tours (Mile High)
Guide:  Mark Hake, MD

See the meeting app for complete listing of authors” disclosure information.
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1:10-2:36 PM

Four Seasons

1:10 -
2:36 PM

1:10 PM
(p. 146)
PAPER 85

1:16 PM
(p. 147)
PAPER 86

1:22 PM
(p. 148)
PAPER 87

1:28 PM

1:33 PM
(p. 149)
PAPER 88
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Concurrent Sessions

(General Session and Breakout Sessions run concurrently.)
Scientific Paper Session III: Pelvis, Acetabulum & Polytrauma (1:10—2:36 PM)
Concurrent Breakout Sessions (1:30 —2:30 PM)

SCIENTIFIC PAPER SESSION III:
PELVIS AND ACETABULUM AND POLYTRAUMA

Moderators - David J. Hak, MD & Joshua A. Parry, MD

Simultaneous Fracture Fixation and Total Hip Arthroplasty for Osteoporotic
Acetabular Fractures in the Elderly

Daud Chou, FRCS (Ortho); Ross Coomber, FRCS (Ortho);

Thomas Baigent, MBChB; Joseph Martin Queally, MD;

Peter Hull, FRCS (Ortho), MBCHB; Andrew Douglas Carrothers, FRCS (Ortho), MD;
Ronan O’Leary, MD
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Evaluation of Efficacy of Three-Dimensional Printing Patient-Specific
Plates in Treating Acetabular Fractures Involving Disruption of the
Quadrilateral Plate

Shicai Fan, MD; Canbin Wang; Yuhui Chen; Han Liu

Retrograde Trans-pubic Screw Osteosynthesis: Retrospective Analysis
of 158 Fractures

Daniel Wagner, MD; Marcus Erich Graafen; Alex Hofmann, MD;

Pol Maria Rommens, MD

Discussion

Outcomes of Single-Stage Versus 2-Stage Bilateral Intramedullary Nail
Fixation in Patients with Bilateral Femur Fractures

Ilexa Rae Flagstad, BS; Lauren MacCormick Tatman, MD; Melissa White, BA;
Austin Heare, MD; Harsh Rajesh Parikh; Jerald Westberg, BA; Tegan Schmidt, BA, BS;
Natasha Simske, BS; Alexander Siy, BS; Reuben C. Lufrano, MD;

Andres F. Rodriguez-Buitrago, MD; Joseph T. Labrum IV, MD; Nichole Shaw, MD;
Jason Nadeau, MS; Erik A. Lund, MD; Patrick Taylor Davis, BS;

Daniel Connelly, BS; Jared Atchison, BS; Cyril Mauffrey, MD, MRCS;

David |. Hak, MD; Jesse Hahn, MD; Paul S. Whiting, MD;

Hassan Riaz Mir, MD, MBA, FACS; Andrew H. Schmidt, MD;

Emily Wagstrom, MD; William T. Obremskey, MD, MPH; Robert V. O"Toole, MD;
Heather A. Vallier, MD; Brian Cunningham, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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1:39 PM
(p. 150)
PAPER 89

1:45 PM

(p. 151)
PAPER 90

1:51 PM

1:56 PM
(p. 152)
PAPER 91

2:02 PM
(p. 153)
PAPER 92

2:08 PM
(p. 154)
PAPER 93

2:14 PM

2:19 PM
(p. 155)
PAPER 94

2:25 PM
(p. 156)
PAPER 95

2:31 PM

Factors Influencing Management of Bilateral Femur Fractures:

A Multicenter Retrospective Cohort of Early vs Delayed Definitive Fixation
Ilexa Rae Flagstad, BS; Lauren MacCormick, MD; Melissa White, BA;

Austin Heare, MD; Harsh Rajesh Parikh; Jerald Westberg, BA;

Tegan Schmidt, BA, BS; Natasha Simske, BS; Alexander Siy, BS;

Reuben C. Lufrano, MD; Nichole Shaw, MD; Jason Nadeau, MS;

Patrick Taylor Davis, BS; Daniel Connelly, BS; Jared Atchison, BS;

Andres F. Rodriguez-Buitrago, MD; Joseph T. Labrum, IV MD; Erik A. Lund, MD;
Cyril Mauffrey, MD, MRCS; David |. Hak, MD; Paul S. Whiting, MD;

Hassan Riaz Mir, MD, MBA, FACS; Andrew H. Schmidt, MD;

Emily Wagstrom, MD; William T. Obremskey MD, MPH; Robert V. O"Toole, MD;
Heather A. Vallier, MD; Brian Cunningham, MD

An Analysis of Bilateral Femoral Shaft Fracture Outcomes Using a
Retrospective Cohort from the NTDB

Christopher Thomas Cosgrove, MD; Philip R. Wolinsky, MD;

Marschall B. Berkes, MD; Christopher McAndrew, MD; Anna Noel Miller, MD

Discussion

Does Intramedullary Nail Fixation of the Tibia Pose the Same Risk of
Pulmonary Complications as It Does in the Femur?

A Propensity Score-Weighted Analysis of 1541 Fractures

Benjamin Matthew Wheatley, MD; Max Coale, BA; Nathan N. O’Hara;
Robert V. O’Toole, MD

The Effect of Time to Irrigation on the Rate of Reoperation in
Open-Fractures: A Propensity Score-based Analysis of the Fluid Lavage

of Open Wounds (FLOW) Study

Herman Johal, MD; Daniel Axelrod, MD; Sheila Sprague, PhD; Brad Petrisor, MD;
Sofia Bzovsky; Mohit Bhandari, MD, FRCSC, PhD

Predicting Mortality After Trauma Using Electronic Medical Record Data:
A Retrospective Analysis at a Level-I Trauma Center

Ryan W. Fairchild, MD; Hayden N. Box, MD; John David Watkins, MS;

Arun Nethi; Dustin B. Rinehart, MD; Michael Cripps, MD;

Manjula Julka, MBA, MD; Adam Jennings Starr, MD

Discussion

Posterior Sternoclavicular Dislocation: Do We Need “Cardiothoracic
Backup”? Insights from a National Sample

Dana Angell Leonard, BA; Nicole Alexandria Segovia, BS; Japsimran Kaur, BS;
Julius A. Bishop, MD; John Vorhies, MD

The Rate of Mediastinal and Vascular Injury Following Acute Posterior
Sternoclavicular Dislocation: A Multicenter Study

Matthew Newland Fournier, MD; Mark R. Sinclair, MD; Evan Zheng, BA;

David Andrew Spiegel, MD; Anna Johnson, MD; Apurva Shah, MD, MBA;

Anthony lan Riccio, MD; Marilyn Elliott; Donald S. Bae, MD; Jeffrey R. Sawyer, MD

Discussion

See the meeting app for complete listing of authors” disclosure information.
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CONCURRENT

BREAKOUT SESSIONS

The Femur Nonunion: (601/603)
Tips and Techniques on Successful Union from Proximal to Distal

Moderator: Harmeeth Singh Uppal, MD

Faculty: David Barei, MD; Frank A. Liporace, MD; John Alan Scolaro, MD

Controversies in Foot Fractures — The Great Debates (201/203)
Moderator:  Benjamin Ollivere, FRCS (Ortho), MD, MBBS
Faculty: Paul Tornetta I1I, MD; Richard E. Buckley, MD; Roy W. Sanders, MD;

Joshua Langford, MD; Heather A. Vallier, MD

SCHEDULE

Addressing the Challenges of Practice: (205/207)
Creating Efficiency Despite Overwhelm
Moderator: Jeffrey Mark Smith, MD
Faculty: Michael Brodkin, PA-C; Bruce Ziran MD, FACS;
Steven |. Morgan, MD; Timothy James Bray, MD; Peter L. Althausen, MD;
Todd Allen Swenning, MD; Ryan Edward Will, MD;
Katy Yegorova, BA; Daniel John Coll, PA-C

Tips and Tricks in Dealing with Obesity in Orthopaedic Trauma (605/607)
Moderator:  Brett D. Crist, MD
Faculty: Kyle Schweser, MD; Gregory ]. Della Rocca, MD, PhD; Matthew L. Graves, MD

2:36 — 3:06 PM Refreshment Break
Visit Scientific Posters (E Concourse) & Technical Exhibits (Mile High)

Four Seasons SCIENTIFIC PAPER SESSION IV:
HIP / FEMUR

3:06 —

4:15 PM Moderators - Brett D. Crist, MD & Kyle Schweser, MD
3:06 PM Cerclage Wire Adjunct in Traumatic Femoral Fracture:
(p-157) A Comparison of Union, Complication and Reoperation
PAPER 96 Lance Glen Jacobson, MD; Kathy ]. Flint; Ryan Beeker; Shreya Sanjay Veera, BS;

Michael K. Savaglio, MS; Timothy G. Weber, MD

3:12 PM Subtrochanteric Fractures: Does Open Reduction Increase the Risk
(p. 158) of Infection and Fracture Healing Complications?
PAPER 97 Michalis Panteli, MD; James Vun; Ippokrates Pountos, MD;

Robert Michael West, MSc; Peter Giannoudis, BS, FACS, FRCS, MBBS, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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3:18 PM
(p- 159)
PAPER 98

3:24 PM

3:29 PM
(p- 160)
PAPER 99

3:35 PM

(p. 161)
PAPER 100

3:41 PM
(p- 162)
PAPER 101

3:47 PM

3:52 PM
(p. 163)
PAPER 102

3:58 PM
(p. 164)
PAPER 103

4.04 PM
(p. 165)
PAPER 104

4:10 PM

SIGN Intramedullary Nailing Improves Early Postoperative Quality of
Life and Function as Compared to Skeletal Traction for Management of
Femoral Shaft Fractures in Malawi

Linda Chokotho; Hao-Hua Wu, MD; Syed H. Ali; Patrick Albright, BS, MS;
David Shearer MD; Brian Lau, MD

Discussion

Improving the Diagnosis of Ipsilateral Femoral Neck and Shaft Fractures:
A New Imaging Protocol

Nathan Brian Rogers, MD; Braden Edward Hartline, MD;

Manickam Kumaravel, MD, FRCS; Timothy S. Achor, MD; Joshua Layne Gary, MD;
Andrew Moon Choo, MD; Milton L. Routt, MD; John Wesley Munz, MD;

Stephen James Warner, MD, PhD

The Effect of Intramedullary Nail Entry Point on Postoperative Femoral
Shaft Fracture Alignment

Michael Wesley Honeycutt, MD; Kyle Cox, MD; William Tanner Cox, BS;
Gregg Delgado, DO; Jeffrey Brewer, MD

Radiostereometric Analysis of Inducible Micromotion After Locked Lateral
Plating of Distal Femur Fractures

Vincent Galea, BA; Mina A. Botros, BS; Michael McTague, MPH;

Michael John Weaver, MD; Mark S. Vrahas, MD; Henrik Malchau, MD;

Charles R. Bragdon PhD; Marilyn Heng, FRCSC, MD

Discussion

Optimal Configuration of Internal Fixation Implants During Operative
Management of Hip Fractures

Michael Blankstein, MD, FRCSC; Patrick Christopher Schottel, MD;

Sheila Sprague, PhD; Sofia Bzovsky; Mohit Bhandari, MD, FRCSC, PhD;
Marc F. Swiontkowski, MD; Emil H. Schemitsch, MD; FAITH Investigators

A Pilot Feasibility, 2x2 Factorial Randomized Control Trial Comparing the
Sliding Hip Screw versus Cancellous Screws AND Vitamin D3 versus
Placebo for the Treatment of Young Femoral Neck Fractures

FAITH-2 Trial Investigators

Intramedullary versus Extra Medullary Fixation for Basicervical Femoral
Fractures: Which is Better?
Wu Chean Lee, MBCHB; Ping Yen Yeo; Ernest Kwek, MBBS, FRCS (Ortho)

Discussion

See the meeting app for complete listing of authors” disclosure information.
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DEBATES

Join past presidents of the OTA for two debates. The audience will vote* live
on who won each debate and the loser of the debate will donate $500 to the
OTA Research and Education Fund.

1st DEBATE
ORIF Calcaneus — Extensile Approach
Roy W. Sanders, MD

ORIF Calcaneus — Sinus Tarsi
Paul Tornetta 111, MD

SCHEDULE

2nd DEBATE
Critical Bone Defect Management: Masquelet
William M. Ricci, MD

Critical Bone Defect Management: Bone Transport
J. Tracy Watson, MD

*Voting is conducted through the app. Download the OTA Annual Meeting
app to participate.

SUDS N’SCIENCE GUIDED

POSTER AND VIDEO TOURS

(PT3) International (Mile High)
Guide:  Peter Giannoudis, MD

(PT4) Foot and Ankle (Mile High)
Guide:  Paul Tornetta 111, MD

(VT) Video Tours (Mile High)
Guide:  Anna Noel Miller, MD

5:30 - MILITARY RECEPTION (License Plate Lobby)

6:30 PM ()%éi\ All Active Duty Military, Retired Military, and
Landstuhl Distinguished Visit Scholar participants
are welcome to addend.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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(Four Seasons)

=N 6:00 AM Speaker Ready Room

o=

8 (E Concourse)

=

5 6:15 AM Registration

)]
6:30 - 7:30 AM Concurrent Breakout Sessions — Seating available first come, first-served.
6:30 AM Continental Breakfast

(Outside Breakout Session Rooms)

CONCURRENT

BREAKOUT SESSIONS

Challenges in Non-union Treatment - A Case-Based Symposium (601/603)
Moderator:  Paul S. Whiting, MD
Faculty: ]. Spence Reid, MD; Gerald ]. Lang, MD; Christopher Doro, MD

The Traumatized Midfoot: Tips and Techniques for Successful Reconstruction (201/203)
Moderator:  Harmeeth Singh Uppal, MD
Faculty: John Wesley Munz, MD; Stephen K. Benirschke, MD;

Gregory J. Della Rocca, MD, PhD

Plateaus and Pilons: The Posterior Perspective (ver. 2) (205/207)
Moderator:  Stephen A. Kottmeier, MD
Faculty: Paul Tornetta I1I, MD; |. Tracy Watson, MD

Firearm Trauma: A Necessary Discussion (605/607)
Moderator:  Todd Allen Swenning, MD
Faculty: James R. Ficke, MID; Alan L. Jones, MD; Bruce Ziran, MD;

Ann Marie Warren, PhD

Controversies in Treatment of Pelvic Ring Injuries (Four Seasons)
Moderator:  Geoffrey Marecek, MD
Faculty: John Alan Scolaro, MD; Milton L. Routt, MD; Joshua Layne Gary, MD;

Hassan Riaz Mir, MD

See the meeting app for complete listing of authors” disclosure information.
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Four Seasons

7:30 -
9:00 AM

9:00 - 9:30 AM

9:30 -10:32 AM

Four Seasons

9:30 —
10:32 AM

9:30 AM
(p- 166)
PAPER 105

9:36 AM
(p- 167)
PAPER 106

SATURDAY, SEPTEMBER 28, 2019

SYMPOSIUM III:
CONSIDERATIONS FOR LIMB SALVAGE V AMPUTATION
FOLLOWING SEVERE LEG AND FOOT TRAUMA

Moderator:  Michael Bosse, MD

Limb Salvage v Amputation Following Severe Leg and Foot Trauma
Michael Bosse, MD

Early Amputation - Absolute and Relative Indications
Joshua Layne Gary, MD

SCHEDULE

Optimizing Outcomes for the Limb Salvage Patient
Joseph R. Hsu, MD

Shared Decision Making - Providing Current Data and Patient Education
Related to Treatment Selection
Benjamin Kyle Potter, MD

Current EBM Related to Amputation or Reconstruction Outcomes
Saam Morshed, MD

Breakfast/Break
Visit Scientific Posters (E Concourse) & Technical Exhibits (Mile High)

Concurrent Sessions

(General Session and Breakout Sessions run concurrently.)
Scientific Paper Session V: General Interest (9:30 — 10:32 AM)
Concurrent Breakout Sessions (9:30 — 10:30 AM)

SCIENTIFIC PAPER SESSION V:
GENERAL INTEREST

Moderators - Andrew M. Choo, MD & David W. Sanders, MD

The Efficacy of Antibiotic Strategies Employed at the Time of Definitive
Wound Closure/Coverage for Severe Lower-Extremity Injuries

Clinton Kenneth Murray, MD; Heather C. Yun, MD; Manjari Joshi;

Anthony R. Carlini, MS; Renan C. Castillo, MD; Michael J. Bosse, MD;
METRC Bioburden Investigators

Single Dose IV Antibiotic for Low Energy Extremity Gunshot Wounds:
A Prospective Quality Improvement Care Pathway

Jonathan Carr Savakus, BS; Mai P. Nguyen, MD; Natasha Simske, BS;
Joseph F. Golob, MD; Amy Ann McDonald; John ]. Como MD, MPH;

Heather A. Vallier, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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9:42 AM Readmissions are Not What They Seem: Incidence and Classification of
(p- 168) 30-Day Readmissions Following Orthopedic Trauma Surgery
PAPER 107 Erin Arlene Kelly, MD; Leah Gonzalez, BS; Lorraine Hutzler, MHA;
Sanjit R. Konda, MD; Philipp Leucht, MD; Kenneth A. Egol, MD
9:48 AM Do Patient Reported Outcomes Improve Following Elective Implant
(p- 169) Removal?
PAPER 108 Laurence Kempton MD; Walter W. Virkus, MD; Krista M. Brown, MS;
Todd O. McKinley, MD; Greg E. Gaski, MD
E 9:54 AM Discussion
a
= 10:01 AM An Analysis of Medicare Reimbursement Rates in Orthopaedic Trauma:
4 (p.170) 2000-2018
PAPER 109 Jack Haglin, BS; Ariana Lott, MD; David Neil Kugelman, MD;
Sanjit R. Konda, MD; Kenneth A. Egol, MD
10:07 AM Utilization of Multimodal, Narcotic Free, Pain Control Regimen Is
(p-171) Adequate for Patients with Femur and Tibial Shaft Fractures
PAPER 110 Kyle Jay Klahs, DO; Isaac Fernandez, MD; Michael Reich, MD;
Mai P. Nguyen, MD
10:13 AM Enhancing Trauma Patient Experience Through Education and Engagement:
(p-172) Development of a Mobile Application
PAPER 111 Benjamin Randolph Childs, BS; Anna Marie Swetz; Brendan Andres, BA;

Mary Alice Breslin, BA; Sarah Hendrickson, MEd; Timothy A. Moore, MD;
Vanessa P. Ho, MD, MPH; Heather A. Vallier, MD

10:19 AM Can We Believe the Positive Results of RCTs?
(p-173) Paul Tornetta I1I, MD; Justin J. Koh, MD; Jean Kang, MD
PAPER 112

10:25 AM Discussion

9:30 - CONCURRENT

10:30 AM BREAKOUT SESSIONS

Management of Critical Bone Defects (601/603)
Moderator:  Geoffrey Marecek, MD
Faculty: Milton Little, MD; Stephen Kottmeier, MD; Mitchell Bernstein, MD;

Jaimo Ahn, MD

From Fixation to Revision in Periprosthetic and Interprosthetic Hip (201/203)
& Knee Fractures: When, How and Getting it Right
Moderator:  Frank Liporace, MD
Faculty: Richard Yoon, MD; George Haidukewych, MD; Derek Donegan, MD;
Michael Maceroli, MD

See the meeting app for complete listing of authors” disclosure information.
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The Treatment of Peri-prosthetic Fractures in 2019: Can We Reach a Consensus? (205/207)
Moderator: Emil Schemitsch, MD
Faculty: Aaron Nauth, MD; Adam Sassoon, MD; Andrew Schmidt, MD;

Michael McKee, MD; Nirmal Tejwani, MD

Snakes in the Grass: Common Occupational Hazards (605/607)
Moderator: Lisa Cannada, MD
Faculty: Hassan Mir, MD; Jeffrey Smith, MD; Eric Meinberg, MD

=
o
=)
a2
Four Seasons SCIENTIFIC PAPER SESSION VI: 5
D
GERIATRIC
10:32 -
11:41 AM Moderators - Gerard P. Slobogean, MD & Ida Leah Gitajn, MD
10:32 AM A A Multicenter Randomized Trial Evaluating Liposomal Bupivacaine
(p-174) for Decrease of Narcotic Use in Hip Fractures
PAPER 113 Paul Edward Matuszewski, MD; Arun Aneja, MD; Amna Diwan, MD;

Mark T. Kraus, MD; Eric Scott Moghadamian, MD; Judith Siegel, MD;
Raymond D. Wright, MD; Eric F. Swart, MD

10:38 AM Preoperative Nerve Blocks for Hip Fracture Patients:
(p-175) A Pilot Randomized Trial
PAPER 114 Matthew Ramesh Menon, MD; Lauren Alison Beaupre, PhD;
Khalid Al-Maazmi, MD; Ban Tsui, MD
10:44 AM Intravenous Iron May Improve Outcomes in Elderly Patients with
(p. 176) Operative Hip Fractures
PAPER 115 Jamie Engel, MD; Joseph N. Gabra, PhD; Patrick Kane, MD;
William Jason Kurtz, MD
10:50 AM Discussion
10:55 AM Pull the Foley: Improved Quality for Geriatric Trauma Patients Without
(p-177) Indwelling Catheters
PAPER 116 Sanjit R. Konda, MD; Joseph Robert Johnson, BS; Erin Arlene Kelly, BA, MS;
Kenneth A. Egol, MD
11:01 AM Should Urinary Catheter be Retained Preoperatively in Osteosynthesis
(p-178) of Pertrochanteric Fractures? A Prospective Randomized Clinical Trial
PAPER 117 Direk Tantigate, MD; Thippatai Chaichompoo, MD; Yuwarat Monteerarat, MD;
Theerawoot Tharmviboonsri, MD; Kongkhet Riansuwan, MD
11:07 AM Thrombelastography Identifies Hypercoagulability in Hip Fracture
(p-179) Patients Despite Thromboprophylaxis
PAPER 118 Daniel You, MD; Robert Korley, MD; Richard E. Buckley, MD;

Paul James Duffy, MD; Ryan Martin, MD; Tanja Harrison, MPH; Andrea Soo;
Prism Schneider, MD, PhD, FRCSC

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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11:13 AM Discussion
11:18 AM Can We Predict Failure of Percutaneous Fixation of Femoral Neck Fractures?
(p- 180) Christina Kane, MD; Jacob Jo, BA; Judith Siegel, MD;
PAPER 119 Paul Edward Matuszewski, MD; Eric F. Swart, MD
11:24 AM Should All Garden I and II Femoral Neck Fractures in the Elderly Be Fixed?
(p. 181) Effect of Posterior Tilt on Rates of Subsequent Arthroplasty
PAPER 120 Kanu M. Okike, MD; Ugo Udogwu, BA; Marckenley Isaac; Sheila Sprague, PhD;
@ Marc F. Swiontkowski, MD; Mohit Bhandari, MD, FRCSC, PhD;
5 Gerard Slobogean, MD, MPH, FRCSC; FAITH Investigators
o
= 11:30 AM Early Weight Bearing after Distal Femur Fractures in the Elderly:
Fd (p.182) A Prospective, Cohort Pilot Study
PAPER 121 Lisa K. Cannada, MD; Jennifer L. Bruggers, MD; Kyle ]. Jeray, MD;

Robert D. Zura, MD; Stephanie Lewis Tanner, MS; Sarah Dawson, BSN, RN;
Heidi Israel, PhD, RN

11:36 AM Discussion
11:41 AM- Lunch
12:41 PM Visit Scientific Posters (E Concourse) & Technical Exhibits (Mile High)

Exhibit Hall closes at 1:45 PM

11:55 AM - LUNCHTIME GUIDED

12:35 PM POSTER AND VIDEO TOURS

(PT5) Hip/Femur (Mile High)
Guide:  Julius A. Bishop, MD

(PT6) Knee/Tibia (Mile High)
Guide:  Stephen A. Kottmeier, MD

(VT) Video Tours (Mile High)
Guide:  Kyle]. Jeray, MD

See the meeting app for complete listing of authors” disclosure information.
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Four Seasons SYMPOSIUMIIV:
TRADITIONAL THINKING CHALLENGED:

12:41 — IS THE EVIDENCE FROM RECENT FRACTURE TRIALS
2:11 PM STRONG ENOUGH TO CHANGE PRACTICE?

Moderator:  Emil H. Schemitsch, MD

Should Surgery for Proximal Humerus Fractures Really be Avoided?
Emil H. Schemitsch, MD

Are we Fixing the Right Number of Clavicle Fractures?
Michael D. McKee, MD
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Should Antibiotic Powder Be Used in All, None or
Just Some Open Fractures?
Gerard P. Slobogean, MD

Is It Really Safe to Treat Pilon Fractures Early?
David W. Sanders, MD

Is There Really No Advantage to VACS in Open Fracture Management?
Michael ]. Gardner, MID

Are any Local Adjuncts Used to Stimulate Fracture Repair Ready for
Prime Time?
. Tracy Watson, MD

Why Does Practice not Always Follow the Evidence?
Edward ]. Harvey, MD

2:11-3:20 PM Concurrent Sessions
(General Session and Breakout Sessions run concurrently.)
Scientific Paper Session VII: Foot and Ankle (2:11 — 3:20 PM)
Concurrent Breakout Sessions (2:15 — 3:15 PM)

Four Seasons SCIENTIFIC PAPER SESSION VII:
FOOT and ANKLE

2:11 -
3:20 PM Moderators - Stephen A. Kottmeier, MD & Jodi A. Siegel, MD

2:11 PM A Tightrope versus Screw Fixation of the Tibio-Fibular Syndesmosis:
(p. 183) A Long-Term CT Evaluation of Maintenance of Reduction
PAPER 122 Prism Schneider, MD, PhD; Jacalyn Thoren, MD; Duncan Cushnie, MD;

Christopher Del Balso, FRCSC, MBBS; Tanja Harrison, MPH; Christina Tieszer;
David Sanders, MD

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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2:17 PM
(p. 184)
PAPER 123

2:23 PM
(p. 185)
PAPER 124

2:29 PM

2:34 PM
(p. 186)
PAPER 125

2:40 PM
(p. 187)
PAPER 126

2:46 PM
(p. 188)
PAPER 127

2:52 PM

2:57 PM
(p- 189)
PAPER 128

3:03 PM
(p. 190)
PAPER 129

3:09 PM

(p-191)
PAPER 130

3:15 PM

A OTA Grant

Better Outcome for Suture Button Compared to Single Syndesmotic Screw
for Syndesmosis Injury: 5-Year Results of a Randomized Controlled Trial
Benedikte W. Raedet, MD; Wender Figved, MD, PhD; Jan Erik Madsen, MD, PhD;
Frede Frihagen, MD; Silje Berild Jacobsen, MD; Mette Renate Andersen, MD

Immediate Improvement in Physical Function after Symptomatic
Syndesmotic Screw Removal

Jessica M. Kohring, MD; Catherine A. Humphrey, MD; Kyle T. Judd, MD;
Gillian Soles, MD; John T. Gorczyca, MD; John P. Ketz, MD

Discussion

Tourniquet Use During Ankle Fracture Fixation Does Not Affect Rates of
Wound Healing and Infectious Complications
Trenton William Rivera, BA; Alex Benedick, MD; Heather A. Vallier, MD

Closed Reduction Percutaneous Fixation versus Open Reduction Internal
Fixation of Intra-articular Calcaneal Fractures
Nicholas Bolz, MD; Aws Hammad, MD; Robert E. Meehan, MD

A The Impact of Skin Suture Pattern on Incision Perfusion Using
Intraoperative Laser Angiography: A Randomized-Clinical Trial of
Ankle Fracture Patients

Peter Shorten, MD; Robert David Nesbit; Craig Scott Bartlett, MD;
Patrick Christopher Schottel, MD

Discussion

What Is Too Swollen? Correlation of Soft-Tissue Swelling and Timing

to Surgery with Acute Wound Complications for Operatively Treated
Lower-Extremity Fractures

Matthew D. Riedel, MD; Amber Parker, BSN; Jorge Briceno, MD; Steven Staffa;
Christopher Miller, MD; Jim Wu, MD; David Zurakowski, PhD; John Y. Kwon, MD

Mid Term 5-Year Follow Up of a Novel Algorithm for Non-Operative
Weber B Ankle Fractures

Edward Rooney, MD; Fred Finney, MD; Paul Talusan, MD;

James R. Holmes, MD; David Matthew Walton, MD

Is Routine Radiography in the Follow-up of Trauma Patients with Ankle
Fractures (Cost) Effective?

Pieter Van Gerven, MD; Pieta Krijnen, PhD; W.P. Zuidema, MD;

Mostafa El Moumni; Sidney Rubinstein, PhD; Maurits Van Tulder, PhD;

Inger Schipper, FACS, MD, PhD; M. Frank Termaat, MD, PhD

Discussion

See the meeting app for complete listing of authors” disclosure information.
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CONCURRENT

BREAKOUT SESSIONS

Lower Extremity Osteotomies- Learning How to Make Them Work (601/603)
Moderator:  Brett D. Crist, MD
Faculty: Mark A. Lee, MD; Mitchell Bernstein, MD; Mauricio Kfuri, MD

Peri-Operative Medical Disasters: How to Manage Common Clinical Scenerios (201/203)
Moderator:  Kyle T. Judd, MD
Faculty: Gillian Soles, MD; John T. Gorczyca, MD; Daniel Ari Mendelson, MD;

Catherine A. Humphrey, MD; Michael C. Willey, MD

SCHEDULE

Techniques for Management of Challenging Distal Femur Fractures (205/207)
Moderator:  John A. Scolaro, MD
Faculty: Cory Alan Collinge, MD; Michael | Gardner, MD; Hobie D. Summers, MD

Fragility Fractures and Bone Health: Current State of the Art (605/607)
Moderator:  Stephen L. Kates, MD
Faculty: Kyle James Jeray, MD; Joseph M. Lane, MD

Four Seasons SCIENTIFIC PAPER SESSION VIII:
UPPER EXTREMITY

3:20 -
4:29 PM Moderators - Michael J. Gardner, MD & Gilbert R. Ortega, MD

3:20 PM Two-Year Functional Outcomes After Adolescent Clavicle Trauma:
(p-192) A Multicenter Comparison of Operative versus Non-operative Treatment
PAPER 131 Benton E. Heyworth MD; Elizabeth Savika Liotta, MBBS; Brittany Dragonetti, BA;

David Neil Williams, PhD; Andrew Tennant Pennock, MD; G. Ying Li, MD;

Henry Bone Ellis, MD; Jeffrey |. Nepple, MD; Samuel Clifton Willimon, MD;

David D. Spence, MD; Nirav Kiritkumar Pandya, MD;

Mininder S. Kocher, MD, MPH; Eric William Edmonds, MD; Philip L. Wilson, MD;
Michael T. Busch, MD; Coleen S. Sabatini, MD, MPH; Donald S. Bae, MD

3:26 PM General Health Outcomes Following Distal Clavicle Fractures:
(p-193) Results from a Previous Randomized Controlled Trial
PAPER 132 Christine Schemitsch, BS; Michael D. McKee, MD, FRCSC;

Niloofar Dehghan, FRCSC, MD; Emil H. Schemitsch, MD; Aaron Nauth, MD;
Milena Vicente, RN; Jeremy Hall, MD, FRCS (ORTHO);
Canadian Orthopaedic Trauma Society (COTS)

3:32 PM Predictors of Patient-reported Function Following Operative and
(p- 194) Non-operative Treatment of Acute Distal Clavicle Fractures
PAPER 133 Lauren Nowak, MSc; Michael D. McKee MD, FRCSC; Aaron Nauth, MD;

Jeremy Hall, MD, FRCS (ORTHO); Emil H. Schemitsch, MD

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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3:38 PM

3:43 PM
(p. 195)
PAPER 134

3:49 PM
(p. 196)
PAPER 135

3:55 PM
(p. 197)
PAPER 136

4:01 PM
4:06 PM

(p. 198)
PAPER 137

4:12 PM
(p. 199)
PAPER 138

4:18 PM
(p. 200)
PAPER 139

4:24 PM

4:30 PM

A OTA Grant

Discussion

Predicting Humeral Shaft Fracture Nonunion:

The Radiographic Union Score for HUmeral fractures (RUSHU)

William M. Oliver, MBBS; Thomas ]. Smith, BS;

Jamie A. Nicholson, MBCHB, MRCSED; Samuel G. Molyneux, FRCS (Ortho), MSc;
Timothy O. White, MD, FRCS; Nicholas D. Clement, PhD;

Andrew David Duckworth, FRCS, MBCHB, MSc, PhD

Radial Head Replacement for Acute Fractures:

A Study of Long-Term Outcomes

Thomas Carter, MBChB; Caroline D. Cristofaro, BS;

Neil Ranjan Wickramasinghe, MBBS,; Margaret M. McQueen, MD;
Timothy O. White, MD, FRCS;

Andrew David Duckworth, FRCS, MBCHB, MSc, PhD

A Simple Decompression versus Anterior Transposition of the Ulnar Nerve:
2 Year Follow-Up of a Randomized Trial

Emil H. Schemitsch, MD; Gurrattan Chandhoke; Christine Schemitsch;

Niloofar Dehghan, FRCSC, MD, MSc; Milena Vicente, RN; Aaron Nauth, MD;
Jeremy Hall, MD, FRCS (ORTHO), MEd; Michael D. McKee MD, FRCSC;
Canadian Orthopaedic Trauma Society (COTS)

Discussion

Is There a Correlation Between Functional Results and Radiographic
Findings in Patients with Distal Radius Fractures AO Type A3 Treated
with a Volar Locking Plate or a External Fixator?

Trine Ludvigsen, MD; Kjell Matre, MD; Yngvar Krukhaug, MD;

Rakel Sif Gudmundsdottir, MD; Nils Vetti; Per Martin Kristoffersen; Monika Toppe;
Eva Dybvik, MSc, PhD; Jonas Fevang, MD

Scaphoid Waist Internal Fixation for Fractures Trial (SWIFFT):

A Randomised Controlled Trial, Economic Evaluation and Nested
Qualitative Study of Cast Immobilization versus Surgical Fixation for the
Treatment of Adult Patients with a Bi-cortical Fracture of the Scaphoid Waist
Matthew L. Costa, FRCS; Joe Dias, MD; Stephen Brealey, PhD; Caroline Fairhurst;
Sebastian Hinde; Liz Cook, MSc; Amar Rangan, FRCS; SWIFFT Study Team

Tim Chesser, FRCS — presenting abstract only.

Immediate Weight Bearing of Plated Both —

Bone Forearm Fractures in the Poly-Trauma Patient is Safe
Lucas Scott Marchand, MD; Steven Andrew Horton, MD;
Alexandra Bryn Mulliken; Ritu Goel; L. Nicole Krum, DPT;

George Ochenjele, MD; Nathan N. O’Hara; Robert V. O"Toole, MD;
W. Andrew Eglseder, MD; Raymond A. Pensy, MD

Discussion

Closing Remarks and Adjourn

See you next year in Nashville, Tennessee, October 1-3, 2020

See the meeting app for complete listing of authors” disclosure information.
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Wed., 9/25/19 Basic Science: Biomechanics-Hot Topics, PAPER #1

Comparison of Three Methods for Maintaining Interfragmentary Compression After
Fracture Reduction and Fixation in an Osteoporotic Sawbones Model

Brendan G. Swain; Brigham K. Au, MD; Matthew Landrum, MD; Craig Munro Birch, MD
UT Southwestern, Dallas, TX, United States

Purpose: The purpose of this study is to compare 3 different methods of maintaining
interfragmentary compression in distal femur fractures after reduction and compression of
the fracture with a reduction clamp in an osteoporotic Sawbones model. Our hypothesis is
lag screws will not have a significant difference in maintenance of compression compared
to positional or locking screws in osteoporotic bone.

Methods: A distal femur plate was used to place pilot holes for the lag screws, positional
screws, and locking screws to ensure consistent placement between specimens and uniform,
safe placement of the pressure transducer. The intra-articular fracture was then created using
ajig and bandsaw to place a vertical split fracture exiting laterally 8 cm proximal to the joint.
The fracture was reduced with a pressure transducer in place and clamps were placed with
approximately 20 pounds of force. Two 3.5-mm cortical lag screws (group 1), two 3.5- mm
cortical positional screws (group 2), and four 5.4-mm distal locking screws through a distal
femur locking plate (group 3) were placed across the fracture using standard technique and
with a torque-limiting screw driver (lag and positional screws at 1.3 N-m, locking screws at
4 N-'m). After releasing the clamp, the interfragmentary compression force was measured.
After 2 minutes a steady state was reached and the force recorded again. Statistical analysis
was performed using Kruskall-Wallis analysis of variance for comparison of the initial
force after clamp removal between the 3 groups. Wilcoxon sgned rank tests were used for
comparing baseline force to steady state force within each group.

Results: There were no differences between the 3 groups with respect to initial force applied
with the clamps (P= 0.577). Within each group, there were no significant differences between
the residual (immediately after clamp removal) and steady state interfragmentary force
measurements (2 minutes after removal of clamp) (P >0.232). Locking screws through the
plate (group 3, n = 5) only maintained 30.5% of the initial compression force applied by
the clamps (P = 0.004), whereas the steady state compression force of the positional screws
(group 2, n =5) and lag screws (group 1, n = 5) increased by 53.7% (P = 0.0586) and 64.2% (P
= 0.08), respectively. The steady state forces in the lag screws group and positional screws
group were significantly greater than the steady state force of the locking screws through
the plate (group 3) (P <0.05 for both comparisons).

Conclusion: In an osteoporotic Sawbones model, when reducing intra-articular distal femur
fractures and applying interfragmentary compression with reduction clamps, lag screws
and positional screws stoutly maintain, if not increase, the compression force across the
fracture, while locking screws with a plate alone result in a loss of compression force. This
study supports the use of positional or lag screws outside of the plate before locking screws
for fracture fixation in patients with osteoporosis.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Biomechanics-Hot Topics, PAPER #2

Supplemental Fixation of Supracondylar Distal Femur Fractures:

A Biomechanical Comparison of Dual- Plate and Plate-Nail Fixation Techniques
David Wright, MD; Donald Desanto, MD; Michelle H. McGarry, MD; Thay Q. Lee, PhD;
John A. Scolaro, MD

VA Long Beach Medical Center, Long Beach, CA, United States

Purpose: Fixation of complex distal femur fractures remains a challenge. Supplemental
fixation techniques have been proposed to address fractures in the setting of bone loss
or poor-quality bone. The purpose of this biomechanical study was to investigate the
effectiveness of dual-plate and plate-nail combinations for supplemental fixation of
supracondylar distal femur fractures. We hypothesized that dual-plate constructs would be
more stable in torsion, while plate-nail constructs would be more stable in axial compression.

Methods: 24 synthetic osteoporotic femurs were used to compare 4 constructs in an extra-
articular supracondylar distal femur fracture gap model (OTA / AO type 33-A3). Constructs
were as follows: (1) lateral distal femoral locking plate (LDFLP), (2) retrograde femoral
nail (REN), (3) dual-plate construct with LDFLP + medial 3.5-mm LC-DCP [limited contact
dynamic compression plate], and (4) plate-nail construct with LDFLP + REN. Specimens were
cyclically loaded along the mechanical axis of the femur in both torsion and axial compression
using an Instron testing machine. Fracture displacement was measured using video tracking
software. Following synthetic model testing, dual-plate and plate-nail constructs were
directly compared using 7 matched pairs of cadaveric femurs (range: 64-72 years). The
primary outcome was construct stiffness in both torsion and axial compression in cadaveric
specimens. Stiffness was calculated using the average slope of the force-displacement curve.
Analysis was performed using a Kruskal-Wallis one-way analysis of variance with post-hoc
Dunn test for synthetic femurs and a paired-samples t-test for cadaveric femurs.

Results: In cadaveric specimens, the dual-plate construct was nearly twice as stiff as the
plate-nail construct across all torsional loads (8.41 £ 0.58 Nm/deg vs 4.24 + 0.41 Nm/deg,
P <0.001), and over 2.5 times stiffer across all axial loads (3762.1 + 337.1 N/mm vs 1448.9
+190.1 N/mm, P <0.001). There were no construct failures. These cadaveric results were
consistent with trends observed in the synthetic osteoporotic femurs, although not all
differences were statistically significant in the synthetic models.

Conclusion: This study demonstrates that dual-plate constructs are significantly stiffer
than plate-nail constructs in both torsion and axial compression in an extra-articular
supracondylar distal femur fracture model. In the clinical setting, consideration must be
given to the effect of increasing stiffness on fracture healing, as well as the biological impact
of placing a second femoral intramedullary or medial surface implant. This study provides
an important biomechanical profile of supplemental fixation techniques that have been
proposed to improve fixation in complex distal femur fractures.

See the meeting app for complete listing of authors” disclosure information.
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Wed., 9/25/19 Basic Science: Biomechanics-Hot Topics, PAPER #3

Dramatically Improved Strength of Proximal Humeral Fixation with a Tuberosity-Specific
Fixation Plate

Robert Walker, MD; Paulo Castaneda, BS; [ill Anne Goodwin, MD; Michael D. McKee, MD, FRCSC
University of Arizona College of Medicine - Phoenix, Phoenix, AZ, United States

Purpose: Current proximal humeral locking plates are unable to secure the greater and lesser
tuberosities securely and have a high incidence of fixation failure, nonunion, and rotator
cuff dysfunction. This study evaluates a proximal humeral plate specifically designed to
capture the greater and lesser tuberosities, which may improve tuberosity fixation. The
purpose of this biomechanical study was to determine if the new plate design reduces
greater tuberosity displacement and increases the load to failure compared to a standard
proximal humeral locking plate.

Methods: Six matched cadaveric humerus specimens were acquired and randomized to
receive either standard humeral locking plate (Group 1) or tuberosity-specific plate fixation
(Group 2, Figure). Specimens were skeletonized with the exception of the rotator cuff
insertion on the greater tuberosity. A reproducible 3-part osteotomy was performed for each
cadaver. Plate fixation was performed and augmented with standard suture augmentation
through the rotator cuff. The construct was loaded at 45° to the greater tuberosity fragment
thereby putting the most stress at this fracture fragment. In each trial, fracture displacement,
load to failure, number of cycles endured, stiffness, and mechanism of failure were calculated.
Calipers and photographs of pins on either side of the osteotomies were used to measure
the displacement of each site (surgical neck, greater tuberosity base, and greater tuberosity
proximal aspect).

Results: Mean load to failure
in Group 1 was 200.8 + 163.9
N and Group 2 was 520.3 +
203.6 N, respectively (P =0.049,
Fig. 3). Most specimens failed
by avulsion of the greater
tuberosity segment.

Conclusion: Group 2 (mean 520
N) had a higher load to failure
than Group 1 (mean 200 N).
The tuberosity- specific plate
design dramatically increased
the strength of fixation of the
greater tuberosity and humeral
head. This may decrease the
high rate of tuberosity-related
complications seen clinically,
and translate into improved
functional outcomes.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Biomechanics-Hot Topics, PAPER #4

Biomechanical Evaluation of Locked Plating Fixation for Unstable Femoral Neck Fractures
Emily Bliven, BS; Simon Hackl, MD; Sabrina Sandriesser; Peter Augat, PhD
Institute of Biomechanics, Trauma Center Murnau, Murnau, Germany

Purpose: Fractures of the femoral neck are commonly treated with multiple cannulated
screws, compression hip screws, or proximal femoral locking plates. However, high
complication rates are still observed, especially in vertically oriented and more unstable
fracture cases. The purpose of this study was to evaluate if treating an unstable femoral
neck fracture with a locking plate with spring-loaded telescoping screw system would
improve construct stability compared to conventional fixation methods when loaded in a
physiological fatigue scenario.

Methods: 30 fresh-frozen femur cadavers were evenly distributed into 3 groups based
on bone mineral density (BMD) in the femoral neck. A 31B2 Pauwels type III osteotomy
with an additional posterior wedge was cut into each specimen to simulate an unstable
multifragmentary fracture. Specimens were implanted by fellowship- trained surgeons with
either: 3 cannulated screws in an inverted triangle configuration (CS), a sliding hip screw
and anti-rotation screw (CHS+1), or a locking plate with spring-loaded telescoping screw
system. Only 2 out of 3 possible screws were utilized in the spring-loaded telescoping screw
system. Constructs were mounted in a material testing machine and dynamic fatigue testing
was conducted with physiological loads representative of walking with increasing weight
bearing. Constructs were loaded until specimen failure or 15- mm actuator displacement
was observed. Movement of the femoral head with respect to the shaft was recorded using
a high-resolution optical motion tracking system. Statistical evaluation was performed
using multivariate analysis of variance with Bonferroni correction and femoral head BMD
as a covariate.

Results: Construct stiffness was 582 + 344 N/mm and 509 + 158 N/mm for the CS and
CHS+1 groups, respectively, and 740 + 371 N/mm in the spring-loaded telescoping screw
group. CHS+1 and spring-loaded telescoping screw specimens failed at twice the average
number of cycles as the CS group. Plastic rotation of the femoral head indicative of varus tilt
was found to be 1.4 + 1.4° in the CS group, 0.5 + 0.6° in the CHS+1 group, and 0.2 £ 1.0° in
the spring-loaded telescoping screw group during early stages of loading. Average femoral
shortening at 6500 cycles was 2.2 + 2.5 mm in the CS group, 1.5+ 1.4 mm in the CHS+1 group,
and 0.3 £ 0.5 mm in the spring-loaded telescoping screw group. The observed deformation
values demonstrated statistical significance between spring-loaded telescoping screw and
CS groups (P<0.05). A moderate correlation was found between femoral head BMD and
construct stiffness (r = 0.65, N = 30, P <0.001).

Conclusion: Use of the spring-loaded telescoping screw system resulted in higher construct
stiffness and lower plastic deformation of the femoral head with respect to the shaft during
early stages of cyclic loading. This study’s findings suggest that the spring-loaded telescoping
screw system improves the biomechanical stability of unstable femoral neck fractures when
compared to the CS method, and could be a suitable alternative to the use of a hip screw
system. Confirmation of these results in a clinical setting is necessary.

See the meeting app for complete listing of authors’ disclosure information.
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Wed., 9/25/19 Basic Science: General Trauma Topics, PAPER #5

Intra-Articular Relaxin-2 as a Treatment for Arthrofibrosis

Edward Rodriguez, MD; Stephen Okajima; Philip Hanna, MD; Aron Lechtig, MD;
William Blessing; Maria Belen Cubria; Angie N. Sabogal, MD; Juan V. Camacho, MD;
Mark Grinstaff, PhD; Ara Nazarian

Beth Israel Deaconess Medical Center, Boston, MA, United States

Purpose: We propose the local intra-articular delivery of the naturally-occurring, antifibrotic
hormone relaxin-2 as a novel treatment for arthrofibrosis. Relaxin-2 is endogenously
upregulated during pregnancy to increase tissue laxity by promoting matrix metalloproteinase
production, suppressing collagen and tissue inhibitors of metalloproteinases expression, and
blocking transforming growth factor (TGF)-p1 signaling. Our proposal stems from clinical
observation among arthrofibrosis-afflicted female patients who experienced lasting motion
restoration and reduced joint pain during and after pregnancy. Given that articular structures
are primarily responsible for long-term range of motion (ROM) loss in arthrofibrosis, we
hypothesize that relaxin-2 will reduce fibrosis in a rat shoulder arthrofibrosis model.

Methods: 20 female Sprague-Dawley rats underwent surgical suture immobilization of the
shoulder to induce fibrosis over the course of 56 days. After suture removal, recombinant
human relaxin-2 was administered in 4 different treatment groups: (1) single intra-articular
dose (sIA), (2) multiple intra-articular doses (mIA), (3) multiple intravenous doses (mlIV),
and (4) untreated operated surgical controls. Relaxin-2 was administered at a dose of 1.5 ug/
kg in the sIA and mIA groups and at a dose of 0.5 mg/kg in the mIV group; mIA and mIV
treatments were given every 2 days for 10 days. All kinetic measurements were recorded
under anesthesia with a digitally controlled torque system, and normalized to each rat’s
baseline measurements.

Results: The total ROM of the untreated operated control group remained constricted by
-24°, or -15% (P < 0.01) for the duration of the experiment when compared to unoperated
baselines. Similarly, the mIV treatment group displayed a significant restriction of -31°, or
-19% (P <0.01). For the sIA group there was a temporary improvement in the total ROM
measurement directly following the treatment (P = 0.025). However, the animals in the
sIA group returned to a restrained total ROM by day 14 and remained restricted by —22°,
or —14% (P<0.01) for the duration of the experiment. The results from the mIA treatment
group were significantly improved compared to the untreated control group (P <0.01) and
not significantly different from the healthy baseline measurements (P = 0.94).

Conclusion: In a validated rat shoulder contracture model, treatment with multiple intra-
articular (mIA) injections of human relaxin-2 significantly improves total ROM, returning
it to baseline levels collected prior to limb immobilization. A return to normal ROM is not
observed with the sIA and mIV treatment groups. This suggests that a more sustained, lower
level dosage is a more effective treatment. Arthrofibrosis is not restricted to the shoulder
and is a widespread condition, occurring after trauma, surgical procedures, prolonged
immobilization, and other etiologies. Local delivery of relaxin-2 offers a promising new
treatment.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: General Trauma Topics, PAPER #6

Vaporized Versus Combusted Nicotine: A Biomechanical Comparison of Achilles Tendon
Healing in a Rat Model

Matthew R. Garnet, MD; Patrick M. Kennedy, DPT, MD; Kaitlin L. Saloky, BS;

Aditya Yadavalli, BS; Erin M. Barlow, BA; Michael C. Aynardi, MD; Jesse E. Bible, MD, MHS;
Gregory S. Lewis, PhD; Aman Dhawan, MD

Penn State Milton S. Hershey Medical Center, Hershey, PA, United States

Purpose: The negative effects of smoking have been well documented following orthopaedic
injury. Although nicotine has been shown to be detrimental to musculoskeletal tissue
healing, nicotine in the form of “vaping” is being increasingly used as a perceived healthier
alternative to actual smoking and may theoretically obviate many of the harmful volatiles
and chemicals contained within combusted tobacco that are additionally harmful to
musculoskeletal healing. Our objective was to evaluate the biomechanical and histological
effects on Achilles tendon repair between rats that inhaled combusted tobacco, versus those
with isolated nicotine exposure via vaping, versus a control group.

Methods: 54 Sprague-Dawley rats were randomly placed in a control, vaping, or cigarette
cohort. Each group contained 18 rats and exposure occurred 6 days per week. The smoking
cohort was exposed to 2 unfiltered University of Kentucky research cigarettes in a previously
validated smoking chamber. The vaping group was exposed to e-cigarette vapor with
equivalent nicotine exposure over 10 minutes at a flow rate of 2.4 L/ min. The control group
was placed in the smoking chamber with room air flow. All rats received their respective
daily exposures for 4 weeks prior to surgery when surgical transection and repair of the
Achilles tendon was performed. Following surgery, the rats continued 2 additional weeks
of smoking, vaping, or control exposure. After sacrifice, Achilles tendons were harvested
and tested with controlled tension to failure (n = 15 per group). Histological samples were
sent for analysis (n = 2-3 per group). One rat expired prior to sacrifice.

Results: Tensile testing evaluated maximum force to rupture and tissue stiffness. The control
group demonstrated highest mean tensile strength of 41.0 N (standard deviation [SD] 10.4
N), with the cigarette cohort having the second highest mean tensile strength at 37.3 N (SD
11.1 N), and finally the vaping group had the lowest at 32.8 N (SD 8.4 N). One-way analysis
of variance with heterogeneity of variance was used for evaluation. There was a significant
difference detected in load to failure when comparing controls to e-cigarettes (P = 0.026).
No statistically significant difference was seen between controls versus cigarettes (P = 0.35).
Histological analysis demonstrated no difference among groups.

Conclusion: Our investigation demonstrates that, in a rat model, isolated nicotine exposure
via “vaping” significantly impedes biomechanical healing properties of Achilles tendon
surgical repair. Although smoking resulted in a lower maximum force to failure as compared
to control in these samples, this difference was not significant. While e-cigarettes are often
utilized as a perceived “safer” alternative to smoking combusted tobacco, this study suggests
that use of e-cigarettes may be more detrimental to tendon healing than combusted tobacco
in a rat Achilles model.

See the meeting app for complete listing of authors” disclosure information.
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Wed., 9/25/19 Basic Science: General Trauma Topics, PAPER #7

Early Immunotypes Identify Trauma-Tolerant and Trauma-Sensitive Patients with
Orthopaedic Injuries

Todd O. McKinley, MD; Greg E. Gaski, MD; Yoram Vodovotz, PhD; Timothy R. Billiar, MD
Indiana University School of Medicine, Indianapolis, IN, United States

Purpose: Multiply injured patients (MIPs) frequently sustain skeletal trauma. These patients
are atrisk to develop acute (infections, organ failure) and long-term (nonunion, osteomyelitis)
complications. There are anecdotal trauma-tolerant (TT) MIPs who are severely injured but
recover without complications in contrast to trauma-sensitive (TS) MIPs who are less injured
but develop complications and poor long-term outcomes.

Recent work has demonstrated that early immunologic response to injury may identify
patients who are TT or TS. The objective of this study was to compare the early immunologic
response between 2 subsets of MIPs with orthopaedic injuries who were phenotypically
TT or TS.

Methods: 100 MIPs (admitted to ICU; SS >18), 18-55 years old, were included. Initial
hemorrhage was measured by temporal integration of elevated serial shock index values
(HR/SBP > 0.9) over the first 6 hours after injury (6-hour shock volume [6hr SHVL]).
Organ dysfunction was quantified by averaging Marshall Organ Dysfunction scores from
day 2-5 after injury (aMOD). Regression analysis showed close correspondence between
aMOD and 6hr SHVL. We identified a subcohort of 13 patients with similar demographics,
orthopaedic injuries, and ISS who either had high 6hr SHVL (>60 units) and low aMOD (<
4) (6 patients TT), or who had low 6hr SHVL (< 20 units) and high aMOD (>4) (7 patients
TS). We compared serial serum cytokines measured at 0, 8, 24, and 48 hours after injury
between TT and TS patients.

Results: ISS (TT = 32.7; TS = 36.6; P = 0.53) and age (TT = 35.7 years; TS = 35.9 years; P =
0.98) were equal between groups. TT patients had high-magnitude initial hemorrhage (6hr
SHVLTT = 88.1 units; TS = 8.9 units; P <0.0001) and low organ dysfunction (aMOD TT =2.4;
aMOD TS =5.2; P=0.0016) compared to TS patients. TS patients had more days in ICU (16.0
vs 5.3 days; P = 0.012) and more ventilator days (14.1 vs 2.5 days; P = 0.022). There were no
cytokine differences between TT and TS patients at 0 hours. By 8 hours after injury, levels
of protective, reparative cytokines interleukin (IL)-9, 21, 22, 23, 33, and IL-17E /IL-25 were
reduced and MIG and sIL2RA increased (P <0.05) in TT patients compared to TS patients.
At 24 hours, significant reductions in IL-9, 21, 22, and 33 remained along with reductions
in HMGB1 and increases in IL-10 in TT patients. No differences were measured at 48 hours.

Conclusion: There were distinct immunotypes identified that discriminated TT and TS
patients in cohorts of MIPs who were otherwise similar in age and injury severity. Differences
were primarily in tissue-protective cytokines. Information that could risk-stratify response
to injury was evident by 8 hours after injury. Such information could be useful to inform
initial and staged orthopaedic intervention decisions.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: General Trauma Topics, PAPER #8

Intramedullary Nailing Alters Pulmonary Neutrophil Deposition and Cell Surface
Receptor Expression in Experimental Orthopaedic Trauma in Rats

Michel Teuben; Martijn Hofman; Johannes Greven; Zhi Qiao; Alba Shehu; Kai O. Jensen, MD;
Frank Hildebrand, MD; Roman Pfeifer, MD; Hans-Christoph Pape, MD

University Hospital Aachen, Aachen, Germany

Purpose: Polymorphonuclear neutrophils (PMNs) are the most highly abundant immune
cells in circulation. Excessive PMN deposition and activation in vital organs is associated
with inflammatory complications such as acute respiratory distress syndrome (ARDS).
Intramedullary nailing (IMN) for long bone fractures has been identified as a risk factor for
the development of inflammatory complications. However, the impact of IMN on pulmonary
neutrophil deposition and activation is unclear. We hypothesized that IMN is associated
with temporary increased pulmonary neutrophil presence and activation.

Methods: A rat model including IMN and a femur fracture was utilized. Groups were
terminated after 3, 7, and 14 days. Lung parenchymal and broncho-alveolar lavage fluid
(BALF) PMNs were collected and analyzed by flow cytometry. Cell counts as well as
membrane expression levels of CD11b, CD62L, and CD11a were compared between groups.

Results: Pulmonary neutrophil numbers were increased 3 days after insult. Additionally, cell
surface expression levels of CD11b (P <0.01) and CD62L (P <0.01) on parenchymal neutrophils
were found to be increased after 3 days of observation as well. A gradual restoration of
neutrophil activation and numbers was observed thereafter. Activation status of the broncho-
alveolar neutrophil pool differed significantly from their parenchymal counterparts.

Conclusion: We demonstrated that our standardized rat model is feasible to study long-term
innate immune responses in the tissue compartment to trauma. This study further shows that
IMN is associated with temporary increased pulmonary neutrophil deposition. Moreover,
concurrent increased integrin and selectin receptor expression on lung neutrophils was
found. This phenomenon suggests that integrin and selectin receptor dynamics modulate
PMN pulmonary tissue homing. Upcoming studies should focus on the modulation of
integrin and/or selectin signaling on neutrophils and the potential to interfere in lung
neutrophil homing processes.

See the meeting app for complete listing of authors’ disclosure information.
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Local versus Systemic Inflammation in a Standardized Porcine Trauma Model:
Is There a Discernible Effect of the Magnitude of Injuries?

Sascha Halvachizadeh, MD; Michel Teuben; Yannik Kalbas; Frank Hildebrand, MD;
Paolo Cinelli, PhD; Roman Pfeifer, MD; Hans-Christoph Pape, MD

University Hospital Zurich, Zurich, Switzerland

Purpose: Severe injury leads to inflammatory changes known to be associated with systemic
complications (organ failure/ARDS [acute respiratory distress syndrome]). The aim of
this study was to analyze the acute response after local extremity versus multiple injuries
associated with severe hemorrhage in a large animal model.

Methods: We used a standardized pig model: hemorrhagic shock (pressure controlled, 1 hour,
25 mm Hg), liver laceration, femoral shaft fracture, blunt thoracic trauma (group Polytrauma
[PT]). Control animals were submitted to isolated trauma (femur fracture only, group MT).
Fracture stabilization was by nailing. Observation period was 6 hours. Time points were
baseline (BL), trauma (TR), completion of resuscitation, and 2, 4, and 6 hours after nailing.
The systemic inflammation was measured with enzyme-linked immunosorbent assay
(ELISA) (interleukin [IL]-6, IL-10). Soft-tissue analyses were performed with polymerase
chain reaction (PCR) (IL-6, IL-10) of muscle and fatty tissue harvested from the fracture site
at baseline and at termination.

Results: Group PT (n = 27) showed a significant increase in systemic IL-10 1 hour after
resuscitation until the end of observational period (P <0.02). Further, our data show
significant differences in systemic IL-6 values when comparing group PT to group MT (n =
25) (P <0.008). The local circulation was decreased at the fracture site in group PT compared
to group MT (P <0.03). The local increase in IL-6 and IL-10 of fatty tissue is comparable in
group MT and group PT. The local microcirculation in the extremities differ in groups MT
and PT (P <0.05)

Conclusion: In the acute phase of inflammation after severe injury, the significant changes
observed in systemic inflammation do not translate into the local tissue reaction. Our data
reveal that the local

vascularity is lower

in polytraumatized

animals, which might

explain the lack of

this response. Further

studies are needed to

reveal whether this

is associated with a

delayed reperfusion

damage.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Masquelet or Segmental Bone Defect, PAPER #10

Is the Bioactivity of Induced Membranes Time-Dependent?

Jan Gessmann, MD; Thomas Rosteius, MD; Kavitha Sivalingam; Dominik Seybold;
Elvira Peter; Thomas A. Schildhauer, MD; Manfred Koeller

BG University Hospital Bergmannsheil, Bochum, Germany

Purpose: The Masquelet technique is a 2-stage surgical procedure for the reconstruction of
segmental bone defects. Bone grafting is recommended at 4-6 weeks after cement-spacer
implantation assuming the highest bioactivity of the cement spacer induced membranes
at this point in time. In clinical practice, this narrow time interval is often not met due to
ongoing soft-tissue healing (eg, after free flap surgery). Furthermore, successful treatment
has also been reported if bone grafting was performed after several months or even years.
Therefore, the aim of this study was the structural and cellular characterization of cement
spacer induced membranes and the analysis of membrane bioactivity over time.

Methods: Membranes from 65 patients (35-82 years) were analyzed. Based on the time point
of membrane biopsy, 4 groups were formed: group 1, 8-28 days; group 2, 29-49 days; group
3,50-63 days; and group 4, 78- 113 days. The bioactivity of the membranes was histologically
and immunohistologically studied by analysis of protein profiles of membrane lysates using
protein microarrays. In addition, after co-culture of membranes with mesenchymal stem
cells (MSCs) outgrowth and osteogenic differentiation of MSCs were measured. Osteogenic
differentiation was assessed by calcification (alizarin red), alkaline phosphatase (ALP),
C-terminal propeptide of procollagen I (CICP), osteoprotegerin (OPG), osteopontin (OPN),
osteocalcin (OC), and bone-specific ALP (BAP).

Results: Microarray analyses revealed increased protein expression of angiogenesis factors,
inflammatory mediators, and osteoinductive growth factors in Masquelet membrane lysates.
The angiogenesis factors showed highest expression in the early time group (8-28 days).
The expression of osteoinductive growth factors was comparable with slight variations at
all time points. Histologically, increased vascularization occurred especially in the younger
membranes (8-28 days). Inmunohistochemical analyzes confirmed increased angiogenesis
by the expression of angiogenin, CD31, CD34, CD90, CD105, and EMMPRIN. In the group
of 29-49 days predominantly fibrotic tissue with parallel collagen fiber orientation was
detected. In addition, the osteogenic markers (matrix metalloproteinase [MMP]-9, AP, OP,
and OC) and osteoclasts could be detected by TRAP (tartrate-resistant acid phosphatase)
staining. MSCs (CD105/CD73) were found at all time points.

Conclusion: The induced membranes showed specific time-dependent, but not significantly
different, stages of development with increased angiogenesis and vascularization in the
early phases and increased fibrosis in later phases. Comparable osteoinductive bioactivity
and MSCs were observed at all time points. Thus, the previously postulated narrow time
frame of 4-6 weeks until bone grafting can be questioned. However, further clinical trials
are necessary to verify these in vitro results.

See the meeting app for complete listing of authors’ disclosure information.
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Evaluation of Local Gene Expression in Response to the Presence of Antibiotics in a
Polymethylmethacrylate Spacer

Max Davis, MD; Mark Hake, MD; Andrea Alford

University of Michigan, Ann Arbor, M1, United States

Purpose: The Masquelet technique is a 2-stage surgical procedure utilized in the treatment
of segmental bone defects. The biology of the induced membrane is critical to the success of
this technique. The use of antibiotics within the PMMA (polymethylmethacrylate) spacer is
controversial as their effect on the induced membrane are unknown. This study examined
the effect of antibiotics in the PMMA cement on gene expression of the induced membrane
in a rat model of the Masquelet technique.

Methods: The femora of 18 Sprague-Dawley rats were exposed. Following the placement of
a PEEK (polyetheretherketone) plate, a 5-mm defect was created. The right femur of each rat
received a PMMA spacer containing vancomycin and tobramycin and left side received one
without antibiotics. After 4 weeks, the rats were euthanized and tissue from the membrane
and femur in contact with the PMMA spacer were collected.

Samples were morselized and RNA was isolated for quantitative real time polymerase chain
reaction (qRT- PCR). Comparison of gene expression was made between membrane and
bone tissue formed with and without the presence of antibiotics.

Results: Six rats were not included due to loss of fixation prior to the 4-week point. The
expression of the tested genes was not significantly different in the membrane and bone
between the samples with and without antibiotics (Fig. 1).

Conclusion: In this rat model, the presence of antibiotics in the PMMA spacer had no
significant effect the expression of 6 genes within the induced membrane and surrounding
bone. The tested genes were selected as markers of the biologic processes that we believe
are modulated in the induced membrane technique and are critical to the efficacy of the
Masquelet technique. While further study on the effects of antibiotics in the clinical setting
is needed, these data suggest that antibiotics can be used without altering the biologic
potential of the membrane.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Masquelet or Segmental Bone Defect, PAPER #12

Thermal Stability of “End of the Line” Antibiotics When Used in
Polymethylmethacrylate Bone Cement

Ashley Levack, MD; Kathleen Turajane, BS; Xu Yang, MD; Andy Miller, MD;
Mathias P.G. Bostrom, MD; David Wellman, MD

Hospital for Special Surgery, New York, NY, United States

Purpose: “End of the line” antibiotics such as amikacin, meropenem, and minocycline are
used systemically to treat multidrug-resistant gram-negative infections; however, their
use in polymethylmethacrylate (PMMA) is not routine and has not been well documented.
One barrier to inclusion of alternative antibiotics in PMMA is the high polymerization
temperatures of this material. The purpose of this study is to quantify the thermal stability
of selected antibiotics using clinically relevant PMMA bead and tibial spacer models.

Methods: Polymerization temperatures of Simplex PMMA were measured in a 1-cm
custom bead mold and 8 x 5 x 3 cm tibial spacer (Stage One) model at 30-second intervals.
Maximum temperatures for each time point were used to generate thermal profiles that
were programmed into a thermocycler (C1000 Touch, Bio-Rad). Stock solutions of antibiotics
were made (USP reference standards of Tobramycin, amikacin, meropenem trihydrate, and
minocycline hydrochloride). Tobramycin validated the methodology given itsknown thermal
stability. Each antibiotic solution was subjected to one of the 2 thermal profiles followed by
immediate incubation at 37°C to mimic clinical implantation. Samples were removed from
incubation at 8 time points across 28 days for testing of microbiologic activity. The minimum
inhibitory concentration (MIC) of each antibiotic was evaluated against Escherichia coli
(American Type Culture Collection 25922, Microbiologics Inc.) using a microbroth dilution
assay in quadruplicate. MICs of temperature-exposed antibiotics were compared to those
of stock solutions of antibiotics that had not undergone heating or incubation.

Results: The thermal conditions of the 1-cm bead and tibial spacer models did not alter
the MICs for any antibiotics. Tobramycin and amikacin also showed minimal change in
MIC over time when subjected to prolonged incubation at body temperature. The MIC of
meropenem increased four-fold after 7 days of incubation and rose exponentially over the
next 21 days. The antimicrobial activity of minocycline declined at 24 hours and by 7 days
was higher than the testable range for the assay used.

Conclusion: Having appropriate options available for local therapy in the face of infection
is of paramount importance. Amikacin retained antimicrobial activity over time when
subjected to the thermal conditions of PMMA in the tested 1-cm bead and tibial spacer
models. Amikacin (and perhaps meropenem) may be acceptable alternative antibiotics for
local delivery in PMMA for the treatment of severe infections, especially gram-negative
infections, that are resistant to currently used antibiotics. Further studies on the elution
characteristics of these antibiotics from various PMMA models are also warranted.

See the meeting app for complete listing of authors’ disclosure information.
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Effectiveness of Bioactive Ceramic-Based 3D Printing Scaffold Coating with BMP-2 in
Induced Membrane Technique for Critical Sized Bone Defect of Rabbit

Jae-Woo Cho, MD; Beom-Soo Kim, MD; Do-Hyun Yeo, MD; Wontae Cho; Eic Ju Lim;
Seungyeob Sakong; Dong-Wan Kang; Imju Jeong, PhD; Jong-Keon Oh, MD, PhD

Korea University Guro Hospital, Seoul, Korea, Republic of

Purpose: Although autogenous bone graft has been an optimal filling material in induced
membrane technique, limited availability and complications of harvest site have led to the
need for alternatives for optimal graft material. Our study is aimed to investigate the effect
of 3-dimensional (3D) printing bioceramic scaffold coating with bone morphogenetic protein
(BMP)-2 in critical sized metadiaphyseal bone defects in rabbit.

Methods: A 10-mm segmental bone defect was made at metadiaphyseal area of distal femur
of 14 New Zealand White rabbits (average age, 4.5 months; weight, 3.0-3.5 kg). The defect
was filled with polymethylmethacrylate (PMMA) cement and stabilized with 2.0-mm LCP
T-plate. A week after first operation, CT scan was performed to design and print out defect
specific bioceramic scaffold. After 4 weeks for maturation of membrane, the animals were
randomized into Group 1 (3D printing bioceramic scaffold alone) and Group 2 (3D printing
bioceramic scaffold coating with BMP-2) for implantation. Radiographs were performed
every 4 weeks.

Euthanasia was performed at 8 weeks after grafting for visual, radiological, conventional
CT, micro CT, biomechanical, and histological studies.
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Results: Radiographic assessment showed that union rate of defect was significantly higher
in Group 2 (7/7,100%) than Group 1 (2/7,29%). The average volume of newly formed callus
measured in conventional CT was 472.55 mm3 in Group 1 and 1010.8 mm3 in Group 2. Total
bone volume and tissue mineral density within scaffold, which were measured in micro
CT, were greater in Group 2 than in Group 1. The average static and dynamic stiffness were
significantly higher in Group 2. Histological examination revealed newly formed bone in
both groups. Meanwhile, active new bone formation was found in Group 2.

Conclusion: Bone regeneration in critical sized bone defect could be obtained with 3D
printing bioceramic scaffold coating with BMP-2 in a small animal model. A 3D printing
bioceramic scaffold coating with BMP-2 could be an alternative graft material in induced
membrane technique for critical sized bone defect.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Infection or ABC Delivery, PAPER #14

The Potential of Metagenomic DNA Sequencing for Pathogen Identification in
Orthopaedic Nonunion

Gerard Chang, MD; Timothy Tan, MD; Karan Goswami, MD; John T. Strony, BS;
Keenan Sobol, BS; Brianna Fram, MD; Javad Parvizi, MD, FRCS; James C. Krieg, MD
Rothman Institute of Orthopaedics at Thomas Jefferson University,

Philadelphia, PA, United States

Purpose: Fracture nonunion remains a devastating complication that confers significant
morbidity. While it is known that nonunions may occur for several reasons, broadly classified
as septic or aseptic, the true extent to which the presence of microbes preclude fracture
healing remains unknown. With the increasing availability of metagenomic sequencing
techniques, such as next-generation sequencing (NGS), rapid and high throughput detection
of all microbial DNA present within a clinical sample is now possible. It has therefore been
proposed that a significant percentage of nonunions actually harbor microbes that escape
detection by conventional culture methods. To date, no study has examined the metagenomic
profile of fracture nonunions or explore the clinical relevance of this signal. Our aim was
to investigate the role of NGS in the diagnosis of nonunion compared to culture, as well as
its association with treatment outcomes in terms of fracture union.

Methods: In this prospective study, samples were collected from 20 consecutive patients
undergoing open surgical intervention for long bone nonunion (7 femurs, 9 tibias, 4 humeri).
Nonunion was defined as a failure to progress towards union within an anticipated time
frame as defined by the attending surgeon. We excluded patients with pathological fractures
or those on preceding antibiotic therapy. Three tissue samples (superficial membrane;
proximal and distal fracture) and 3 intraoperative swabs (fracture site; hardware) were
obtained at the time of the surgical procedure and sent for NGS. Tissue specimens from
concordant sites were sent to the institutional laboratory for culture. Patients were followed
for a minimum of 6 months (range, 6-11) for radiological evidence of union. Concordance
and bivariate statistics were used to compare NGS, culture, and union rates. Principal
coordinates analysis of NGS species diversity was also conducted.

Results: Among the total cohort, 14 nonunions were culture-negative (14/20; 70.0%) and 6
were culture- positive (6/6; 100.0%). Among the positive culture cases, complete concordance
between NGS and culture results was noticed in 6 cases (100% dominant species similarity).
Among the 14 cases of culture-negative nonunion, NGS identified a microbe in 6 cases
(42.9%). NGS detected multiple organisms in most positive samples (mean 2.9 microbes) but
1 organism was typically dominant. Of note, positive NGS signal in culture- negative cases
was inversely associated with fracture union at interim follow-up (50% vs 75%); however,
this trend did not reach statistical significance (P = 0.12).

Conclusion: NGS may be a useful adjunct in identification of the causative organism in
culture-negative nonunion. Our findings suggest that some cases of nonunion may have
additional organisms that escape detection when culture is used. Further multicenter work
is required to determine the clinical implications of organisms detected on metagenomic
sequencing.

See the meeting app for complete listing of authors’ disclosure information.
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Antibiotic Elution from a Magnesium Phosphate Resorbable Cement
Brandon L. Roller, MD; James L. Cook, DVM, PhD; Aaron M. Stoker, MS, PhD
University of Missouri, Columbia, Columbia, MO, United States

Purpose: Successful treatment of bone infection may involve debridement and use of
antibiotic-loaded cement. Polymethylmethacrylate (PMMA) has several disadvantages
when used for this purpose, including need for second-surgery removal. Calcium sulfate
bioresorbable cements are an alternative to PMMA, but resorption is commonly associated
with wound drainage. To address these issues, the novel magnesium phosphate resorbable
bone void filler cement OsteoCrete has been used increasingly. This study was designed to
test the hypothesis that OsteoCrete mixed with an antibiotic would inhibit bacterial growth
without decreasing osteoblast viability.

Methods: Antibiotic beads were created by mixing 5 cm3 of OsteoCrete (OC) for 2 minutes,
adding 1 g of vancomycin, mixing another 30 seconds, and spreading the putty mixture over
a bead mat. Control OC beads did not contain vancomycin (vanc). Beads were incubated
for 30 minutes, then removed from the mat. Zone of Inhibition Test: OC-vanc and cntrol
beads (n =6 each) were placed on Staphylococcus aureus and Pseudomonas aeruginosa agar
plates. Plates were incubated for 24 hours at 37°C, then zone of inhibition was measured.
Osteoblast Cell Culture: Osteoblasts were seeded onto OC-vanc and control beads, cultured
with or without 10 mL of Ss aureus or P. aeruginosa, and incubated at 37°C for 9 days.
Resazurin Metabolic Assay: After 9 days, the resazurin assay was performed to determine
metabolic activity in each well. If beads were cytotoxic, level of fluorescence would be lower
than controls. Bacterial growth would increase fluorescence compared to controls. Statistical
analyses: Paired t-tests and 1-way analysis of variance with Tukey HSD (honestly significant
difference) post hoc test were performed.

Results: Zone of Inhibition: Control beads did not elicit any zones of inhibition for either
bacteria. There were significant zones of inhibition for OC-vanc beads (S. aureus 3.51 cm2,
P. aeruginosa 0.53 cm2, P <0.001). Resazurin Metabolic Assay: Fluorescent levels were as
follows: control = 51,834; OC-vanc = 54,463; OC-vanc + S. aureus = 58,252; Control + S.
aureus = 72,937, OC-vanc + P.aeruginosa = 55,544; control + P aeruginosa = 1,706,360. The
significantly (P <0.001) increased level of fluorescence in the control + P.aeruginosa compared
to controls was indicative of marked bacterial growth.

Conclusion: The data from this study indicate that OsteoCrete elutes sufficient antibiotic
to inhibit bacterial growth while avoiding cytotoxicity to osteoblasts. As such, antibiotic-
loaded OsteoCrete can be considered as a viable option for clinical use in bone infections.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Infection or ABC Delivery, PAPER #16

The Effects of Sterilization Techniques on Bioactivity of PMMA Antibiotic Beads
Containing Vancomycin and Tobramycin

James Chung-Jade Shaw, MD; Andrea Baker; Yesul Tina Kim, BS; Madison Milhoan;

Joshua L. Gary MD; Andrew R. Burgess, MD; Heidi B. Kaplan, PhD; Catherine G. Ambrose, PhD
McGovern Medical School at UTHealth, Houston, TX, United States

Purpose: Local delivery of antibiotics to prevent and treat musculoskeletal infection has
become common practice. Traditionally, polymethylmethacrylate (PMMA) cement is loaded
with antibiotics in an operating room (OR), which can be time-consuming and cumbersome.
Prefabricating antibiotic beads and storing them may decrease OR times and allow for use
in other settings, but requires post-fabrication sterilization. We sought to determine whether
the method to ensure sterilization of prefabricated beads or the subsequent shelf storage
has any effect on their bioactivity.

Methods: All antibiotic beads were made by mixing a Simplex P bone cement 40-g package
containing 1 g of tobramycin with an additional 1 g of vancomycin powder and using the
largest bead cavities in a bead mold (Stimulan). Sterile beads were made inside a Class II
Biosafety Cabinet, replicating an OR, to be used as controls. Nonsterile beads were made
in a similar fashion, but without a sterile environment, and were randomly allocated to be
sterilized via autoclave, ethylene oxide gas, or ultraviolet light. Six beads from each of the
4 groups-(1) made sterile, (2) autoclaved, (3) ethylene oxide, and (4) UV (ultraviolet) light-
were placed into sterile Eppendorf tubes containing 1 mL phosphate-buffered saline (PBS)
in an incubator at 37°C. Additional beads from each group were kept in airtight sterile tubes
without light and a shelf life study tested each of the 4 groups after being stored for 1 week,
1 month, and 3 months. This entire process was repeated a second time with a separate
package of cement providing a sample size of 12 beads for each sterilization method and
time point studied. The beads were placed into PBS solution to elute for 24 hours and then
removed from solution and placed into a separate sterile solution at 37°C for 7 more days.
A Kirby Bauer assay was then performed by placing disks containing eluted antibiotics
from each of the 4 groups onto Mueller-Hinton agar plates inoculated with Staphylococcus
aureus ATCC 49230. After 16-18 hours of incubation at 37°C, the plates were removed and
diameters of zones of inhibition (ZOI) were measured digitally using the Image] computer
software program.

Results: There were no statistically significant differences at any time point (0 days, 1 week,
1 month, 3 months) for the average ZOI in the first 24 hours and subsequent week of elution
in each of the 4 groups.

Conclusion: Antibiotic-containing PMMA beads can be prefabricated in either a sterile
field, or fabricated in a nonsterile fashion and then sterilized by autoclave, ethylene oxide,
or UV light. Storage for up to 3 months does not reduce the efficacy of the beads in eluting
antibiotics.

See the meeting app for complete listing of authors’ disclosure information.
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A Novel Diagnostic Blood Test for Acute Septic Arthritis: A Prospective Validation Study
Blake J. Schultz, MD; Tim E. Sweeney; Melissa Remmel, MSc; Uros Midic, PhD;

Malcolm DeBaun, MD; Michael |. Gardner, MD

Stanford University, Palo Alto, CA, United States

Purpose: Septic arthritis is an orthopaedic emergency requiring immediate surgical
intervention. Current diagnostic standard of care is an invasive joint aspiration. Aspirations
provide information about the inflammatory cells in the sample within a few hours, but there
is often ambiguity about whether the source is infectious (eg, bacterial) or noninfectious
(eg, gout). Cultures can take days to result, so decisions about surgery are often made
with incomplete data. Additionally, aspirations carry risk and require technical skill and
potentially advanced imaging. Novel diagnostics are thus needed. The “Sepsis MetaScore’
(SMS) is an 11- messenger RNA (mRNA) host immune blood signature that can distinguish
between infectious and noninfectious acute inflammation. It has been validated in multiple
cohorts across heterogeneous clinical settings from outpatient acute infections to patients
in ICU suspected of sepsis. Here we studied whether the SMS may hold diagnostic validity
in determining if acute arthritis was due to an infectious cause.

Methods: We conducted a blinded, prospective, noninterventional clinical study of the SMS.
All patients undergoing workup for a septic primary joint at a Level-I trauma center were
enrolled. Patients proceeded through the normal standard-of-care pathway, including joint
aspiration and inflammatory labs (white blood cells [WBC], erythrocyte sedimentation rate
[ESR], and C-reactive protein [CRP]). At the time of the lab draw, venous blood was also
drawn into PAXgene RNA-stabilizing tubes and mRNAs were measured using NanoString
nCounter. SMS was calculated blinded to clinical results.

Results: A total of 19 samples were included, of which 11 were infected based on aspiration or
intraoperative cultures. The SMS had an area under the receiver operating characteristic curve
(AUROC) of 0.86 for separating infectious from noninfectious conditions. For comparison,
the AUROC: for ESR = 0.56, CRP = 0.59, and WBC = 0.58. At 100% sensitivity for infection,
the specificity of the SMS was 50%, meaning half of non-septic patients could have been
ruled out for further intervention.

Conclusion: In this study, the SMS showed a high level of diagnostic accuracy in predicting
septic joints compared to other diagnostic biomarkers. This quick blood test could be an
important tool for early, accurate identification of acute septic joints and need for emergent
surgery, improving clinical care and health-care spending.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Bone Healing, PAPER #18

A Enhancing Bone Healing With Boron Salt

Susan Mengxiao Ge, MD; Lina Hadidi, MD; Marianne Comeau-Gauthier, MD;
Ore-Oluwa Olasubulumi; Jose Luis Ramirez Garcia Luna;, Géraldine Merle;
Edward |. Harvey, MD, MSc, FRCSC

McGill University, Montreal, QC, Canada

Purpose: Fracture nonunion can be as high as 20% in certain clinical scenarios and has a
high associated socioeconomic burden. It has been shown that bioceramics can positively
affect bone healing through localized changes in the ionic environment. Boron has been
shown to regulate the Wnt/p-catenin pathway, critical for bone healing, via GSK3f. Here
we aim to demonstrate that the local delivery of boric acid can accelerate bone healing,
as well as to elucidate how boric acid, via the regulation of the Wnt/f-catenin pathway,
impacts the osteogenic response of bone-derived osteoclasts and osteoblasts during each
phase of bone repair.

Methods: Bone repair was quantified using bilateral 1 mm x 2 mm femoral cortical window
defects created using a burr in 20 healthy and skeletally mature C57 mice. This allowed
for control and experimental groups to be in the same animal. On the experimental side,
boric acid (dose 8 mg/kg) was injected every 48 hours to the defect site whereas on the
control side, saline was used. Mice were divided into 2 groups and were then euthanized
and their femora harvested at either the early inflammatory phase at 7 days (n = 10) or the
regeneration phase at 28 days(n = 10) postsurgery. MicroCT was then used to quantify the
amount of bone regeneration and neovascularization at the site of the defect. Histological
analysis with staining for alkaline phosphatase (ALP) and tartrate-resistant acid phosphatase
(TRAP) was used to quantify osteoblast and osteoclast activity respectively.

Results: Preliminary microCT interpretation revealed that the experimental group exhibited
more bone formation, more trabeculae, less total porosity (%), as well as a more robust
periosteal reaction. Histological staining showed that ALP activity was higher in boron-
treated femurs when compared to controls at day 7. At day 28, the ALP-positive osteoblast
activity was more important in the control group whereas TRAP-positive osteoclast activity
was higher in the boron group. This early onset in osteoblast activity during the inflammatory
phase and the later transition to osteoclast dominance in the regeneration phase in the
boron-treated femurs suggests that boron, through the upregulation of activated p-catenin,
positively upregulates osteoblast expression.

Conclusion: Localized injections of boric acid in mice bone defects accelerated and improved
physiological bone healing at different stages. It is suspected that boron enhances bone
healing through inactivation of GSK3f and the subsequent increase in activated f-catenin.
Currently, further data quantification as well as immunohistochemistry staining for GSK3
and nonphosphorylated (active) p-catenin is being performed to confirm this proposed
mechanism. The addition of this inexpensive and widely available ion could potentially
become a noninvasive, cost-effective treatment modality to augment fracture healing and
decrease nonunion rates in high-risk patients.

A OTA Grant

See the meeting app for complete listing of authors’ disclosure information.
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BMP2 Accelerates Healing and Prevents Infection in 2 Porcine Critical Sized
Defect Models

Todd O. McKinley, MD; Melissa Kacena, PhD; Paul |. Childress, PhD;

Jeffrey Anglen, MDD, FACS; Tien Gabriel Chu, PhD; Austin Wininger; Karl D. Shively, MD;
Roman Natoli, MD

Indiana University School of Medicine, Indianapolis, IN, United States

Purpose: Severely injured limbs with segmental bone defects (SBDs) frequently develop
nonunions and infections. Adjunctive therapies to facilitate bone healing and prevent
infection have been repeatedly explored to treat SBDs. Bone morphogenetic protein 2 (BMP2)
has been shown to facilitate healing in SBDs and has also been shown to have direct effects
on T-cells. Several clinical studies have suggested that BMP2 can mitigate infection. Here we
report the effects of BMP2 on promoting bone healing and preventing infection in 2 novel
porcine critical sized defect (CSD) models.

Methods: 16 Yucatan Minipigs (YMPs) were subjected to 25-mm SBDs resected from the
midtibial diaphysis. The SBDs were stabilized with a statically locked custom porcine
intramedullary nail (IMN). Eight pigs were treated with a saline-impregnated collagen
sponge placed in the defect and 8 pigs received an identical sponge impregnated with BMP2.
Eight additional YMPs were subjected to a 40-mm SBD from the midtibial diaphysis. The
SBDs were stabilized with an 8-hole 3.5 compression plate on the lateral surface and an 8-hole
one-third tubular plate applied to the anteromedial tibial surface (ORIF [open reduction
and internal fixation]). Four pigs had saline-impregnated collagen sponges and 4 pigs had
BMP2-impregnated sponges. The IMN pigs were sacrificed at 6 months postsurgery and
the ORIF pigs were sacrificed 3 months after surgery. Three trauma- trained orthopaedic
surgeons measured mRUST [modified Radiographic Union Scale in Tibial fractures] scores
on serial radiographs made at monthly intervals.

Results: All 8 IMN YMPs treated with BMP2 healed (mRUST at 6 months: 15.1 + 1.0) in
contrast to only 1 of 8 YMPs treated with saline (mRUST 6 months: 9.2 + 2.4; P <0.00001).
Three of 4 BMP2-treated YMPs with ORIF healed (mRUST 3 months: 14.3 + 1.0) in contrast
to 0 of 4 ORIF YMPs treated with saline (mRUST 3 months: 8.3 + 1.2). One BMP2-treated
ORIF YMP had catastrophic hardware failure 1 week after surgery and was sacrificed. Mean
mRUST score at 2 months in the BMP2-treated pigs was 12.3 + 1.9 in the IMN group and
13.2 + 1.3 in the ORIF group, demonstrating rapid healing effects of BMP2 in both models.
Seven of 8 YMPs treated with saline and IMN developed surgical site infections that occurred
from 28 days to 173 days after surgery. In contrast, only 1 of 8 BMP2-treated YMPs with IMN
had an infection 120 days after surgery. Likewise, 3 of 4 of the saline-treated ORIF YMPs
had wound infections in contrast to 0 of 3 BMP2-treated YMPs after ORIF.

Conclusion: BMP2 was effective in promoting rapid SBD healing. In addition, infections
were minimized in the BMP2 groups. The infections in saline-treated animals were delayed
and potentially resulted from nonunion and limb instability. This new porcine CSD model
may be an effective model to study SBD interventions.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Bone Healing, PAPER #20

Osteogenic and Chondrogenic Differentiation Defects in Geriatric Human Skeletal
Stem Cells from Acute Fractures

Lawrence H. Goodnough, MD; Thomas H. Ambrosi, MSc, PhD; Malachia Hoover;

Michael Bellino, MD; Julius A. Bishop, MD; Michael |. Gardner, MD; Michael T. Longaker, MD;
Charles K.F. Chan, PhD

Stanford Hospitals and Clinics, Stanford, CA, United States

Purpose: Geriatric fragility fractures are increasingly prevalent, with significant rates of
implant complications, reoperation, and mortality. Evidence suggests aging is associated
with impaired stem cell function in human tissues undergoing regeneration. In human
fractures, the effect of aging on human skeletal stem cells (hSSCs) in fractures is unknown. We
hypothesized that hSSCs prospectively purified from geriatric fragility fractures demonstrate
intrinsic functional defects, which can be traced to underlying hSSC signaling defects.

Methods: We isolated hSSCs (Podoplanin+, CD146- CD73+ CD164+) by fluorescence-
activated cell sorting (FACS) from human fractures. Purified SSCs from geriatric fractures
were analyzed subsequently for clonogenicity by colony-forming unit formation (CFU-F)
(n = 151 <65 years; n = 55 >65 years). After osteogenic and chondrogenic differentiation,
cell staining for Alizarin red and Alcian blue was quantified by spectrophotometry. SSC
frequency, CFU-F, and Alizarin red / Alcian blue staining were compared to patient age by
linear regression for continuous variables or %2 for categorical variables.

Results: There was no association between patient age and SSC frequency at the fracture
site. There was also no association on CFU-F% or CFU size. However, there was a significant
decrease in osteogenic and chondrogenic differentiation associated with increased patient
age (P <0.05).

Conclusion: SSCs from geriatric fractures retain their proliferative ability but demonstrate
differentiation defects potentially contributing to adverse healing outcomes. Our results
could open avenues

for patient-specific

therapeutic strategies

to improve healing

in geriatric fragility

fractures.

See the meeting app for complete listing of authors’ disclosure information.
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Biocompatible Ex Vivo-Induced Designer Fracture Hematoma for the Healing of
Segmental Bone Defects

Vaida Glatt; Anna Woloszyk; Kevin Tetsworth, MD

University of Texas Health Science Center San Antonio, San Antonio, TX, United States

Purpose: The fracture hematoma is a natural fibrin scaffold and is crucial for the initiation of
bone healing, serving as a reservoir for growth factors and a space for (stem) cell infiltration.
However, it is not clear if hematomas in normal fractures, which heal, differ structurally
from the ones in large bone defects, which do not heal. Therefore, the aim of this study was
to determine the structural properties of hematomas in normal and large bone defects, and
to assess if the structure of a normal fracture hematoma can be mimicked ex vivo using a
coagulating factor (CF) to enhance the repair of large bone defects.

Methods: Defects of 1 and 5 mm were created in the rat femurs. In vivo fracture hematomas
and whole blood were collected on day 3. CF was added at various concentrations to
citrated blood to form ex vivo hematomas. Scanning electron microscopy (SEM) was used
to determine structural properties. Alamar Blue assay was used to assess the effect of the
CF on the cell viability of rat bone marrow mesenchymal stem cells (MSCs).

Results: SEM images of in vivo hematomas revealed that fibrin fibers in 5-mm defects (320
+ 64 nm) were 50% thicker compared to 1-mm defects (209 + 20 nm) 3 days after surgery
(Fig. 1). Increasing concentrations of CF led to thinner fibrin fibers in ex vivo hematomas,
which ranged from 173 + 9 nm at the lowest concentration to 93 + 3 nm at the highest. Cell
proliferation rate decreased with an increasing concentration of CF, showing a 6.9 + 0.9-
fold growth at the lowest concentration, a 3.3 + 0.3-fold at the highest, and a 7.6 + 1.1-fold
increase without the CF.

Conclusion: This study is the first to quantify in vivo structural differences of hematomas
between normal fractures and large bone defects. Likewise, using CF we were able to modulate
the structure of fibrin fibers in ex vivo-induced hematomas. The cell viability assays confirmed
biocompatibility of the CF at lower concentrations. Taken together, this study showed
that mimicking the

structure of normal

fracture hematomas

could be the first step

towards developing

new treatment

strategies that

improve the healing

of large segmental

bone defects.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

79

(92}
=
O
<
&
=
[%2)
m
<
&
=
:
~




(92}
=
O
<
[~
=
[92)
-}
<
&
=
<
[

Wed., 9/25/19 Basic Science: Bone Healing, PAPER #22

A Unleashing $3-Catenin With a New Anti-Alzheimer Drug for Bone Tissue
Regeneration

Marianne Comeau-Gauthier, MD; Magdalena Tarchala, MD;

Jose Luis Ramirez Garcia Luna, MD; Edward |. Harvey, MD, MSc, FRCSC;
Géraldine Merle, PhD

McGill University, Montreal, QC, Canada

Purpose: The Wnt/B-catenin signaling pathway is critical for bone regeneration. Being
involved in several developmental processes, Wnt/B-catenin signaling must be safely
targeted. Recent work has shown that Tideglusib, a selective and irreversible small molecule
non-ATP [adenosine triphosphate]-competitive glycogen synthase kinase 3-8 (GSK-3f)
inhibitor currently in trial for Alzheimer’s patients, can promote tooth growth and repair
cavities. Despite some differences, bone and tooth formation exhibit some similarities; thus
we hypothesize that this new drug can in theF same manner accelerate bone healing.

Methods: Biodegradable FDA [Food and Drug Administration]-approved collagen sponges
filled with or without GSK-3 inhibitor (Tideglusib) were implanted in 1 x 2-mm unicortical
femoral defects (n= 35 mature Wild-type male mice). Bone defect repair on control and
experimental (GSK-3f inhibitor) groups was assessed after 1 week (n = 22), 2 weeks (n =
24), and 4 weeks (n = 24) with microCT and histological analysis for alkaline phosphatase
(ALP, osteoblast activity), tartrate-resistant acid phosphatase (TRAP, osteoclasts), and
immunohistochemistry to confirm the activation of the Wnt/p-catenin pathway.

Results: Our results showed that Tideglusib significantly enhanced cortical bone bridging
(20.6 + 2.3) when compared with the control (12.7 + 1.9; P = 0.001). Activity of GSK-3f was
effectively downregulated at day 7 and 14 (P = 0.04) resulting in a higher accumulation
of active f-catenin at day 14 in the experimental group compared to the control (P = 0.03).
Furthermore, the onset of ALP activity appears earlier in the experimental group (P = 0.02).
At 4 weeks, we observed a significant drop in ALP in the experimental group (0.47 + 0.05)
compared to the control (1.01 £ 0.19; P = 0.02) and a decrease in osteoclasts (experimental
=1.32 £ 0.36; control = 2.23 + 0.67; P = 0.04).

Conclusion: Local downregulation of GSK-3p by Tideglusib during bone defect repair
resulted in significant increase in amount of new bone formation. The early upregulation
of osteoblast activity is 1 explanation of bone healing augmentation. This is likely the effect
of upregulation of p-catenin following pharmaceutical inhibition of GSK-3p. Indeed, it has
been previously demonstrated that f-catenin activation positively regulates osteoblasts,
once committed to the osteoblast lineage. As a GSK-3f inhibitor, Tideglusib demonstrates a
different mechanism of action compared to other GSK-3f antagonists. Here, the treatment was
applied immediately after the injury and did not interfere with precursor cells recruitment
and commitment. This safe and FDA-approved drug could be used in prevention of nonunion
in patients presenting with high risk for fracture-healing complications.

A OTA Grant

See the meeting app for complete listing of authors” disclosure information.
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A Stem Cell-Based Evidence for NSAID Safety During Fracture Healing

Thomas Han Ambrosi, MSc, PhD; Lawrence H. Goodnough, MD; Michael |. Gardner, MD;
Julius A. Bishop, MD; Michael Bellino, MD; Michael T. Longaker, MD; Charles K.F. Chan, PhD
Stanford University, Stanford, CA, United States

Purpose: Whether nonsteroidal anti-inflammatory drugs (NSAIDs) hinder human fracture
healing by direct action on osteoblast differentiation remains unknown. While animal
studies suggest NSAIDs are deleterious to osteoblast differentiation in vitro and in vivo,
human clinical trials have yet to demonstrate an effect of NSAIDs on fracture healing. We
have prospectively purified bona fide skeletal stem cells (SSCs) from human fracture sites
and hypothesized that that human SSCs (hSSCs) would not be functionally impaired by
NSAID administration.

Methods: We prospectively isolated hSSCs (Podoplanin+, CD146-, CD73+, CD164+) and
human osteoprogenitors (hOPs [mesenchymal stem cells]; Podoplanin—-, CD146+) by
fluorescence-activated cell sorting (FACS) from human fractures. Purified SSCs were cultured
in the presence or absence of 3 common NSAIDs and analyzed subsequently for colony-
forming units (CFU-F). After osteogenic and chondrogenic differentiation, cell avidity for
Alizarin Red and Alcian Blue was quantified by spectrophotometry. Experiments were
performed in triplicate on n = 4 healthy adults (age. 44-85 years).

Results: Physiologic and supraphysiologic concentrations, as well as initial pulsed and
continuous NSAID administration, failed to inihibit hSSC (and hOP) differentiation into
osteoblasts and chondrocytes. NSAID administration failed to affect clonogenicity of human
SSCs. We demonstrate that hSSCs prospectively isolated from human fracture sites maintain
functionality independent of NSAID application.

Conclusion: Our results add evidence to emerging clinical data suggesting NSAID
administration for postoperative analgesia is safe for fracture healing.

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Wed., 9/25/19 Basic Science: Bone Healing, PAPER #24

Bioassay of Circulating Collagen X Degradation Product Correlates with Mouse and
Human Fracture Healing Progression

Zachary Working, MD; Sarah Almubarak, MD; Ryan Coghlan; Jiun Chiun Chang, PhD;
Aman Chopra, BA; Elizabeth R. Morris, BA; Ronen Schweitzer, PhD; William Horton, MD;
Theodore Miclau, MD; Chelsea S. Bahney, PhD

UCSE, Shriners of Portland, Steadman Philippon Research Institute, OHSU,

San Francisco, CA, United States

Purpose: No tool exists to quantitatively measure fracture healing. The purpose of this study
is to validate a bioassay for collagen X (CXM, intact trimeric noncollagenous-1 domain) as
a marker of endochondral ossification to quantitatively assess fracture biology in a robust
murine model and preliminary human testing.

Methods: Closed midshaft tibia fractures were created using a classic drop-weight device.
Serum was collected from mice at euthanasia at 5, 7, 10, 14, 21, 28, and 42 days postinjury
and compared to uninjured controls. Fractured tibias were harvested for gene/histology
analysis. Separately, 32 healthy and 16 injured (long bones) humans consented for fingerprick
blood draw for CXM analysis.

Results: Murine data supports peak and resolution of CXM after fracture: Serum collected
from mice after euthanasia shows a CXM peak (14 days). CXM values change over time in
both male (F <0.001) and female (F<0.001) mice. Male CXM at day 14 is significantly higher
than at all other time points (Tukey’s honestly significant difference (HSD), P <0.01, P <0.05
atday 7). Similarly, female CXM at day 14 was significantly increased compared to days 0, 5,
and 21 postfracture (P <0.01). No significant difference in baseline CXM was found between
uninjured adult males and females. Human CXM corresponds to fracture progression:
Healthy adult baseline CXM established at 71.8-629.6 ng/mL, median of 253.3 ng/mL,
without clear age/sex-related trends (age 20-63 years). Long bone fracture healing (n = 16)
shows a CXM peak between

10 and 20 days postfracture.

Elderly patients (>60 years)

demonstrate elongated

CXM peak corresponding

with clinical and preclinical

evidence for delayed

healing.

Conclusion: This proof of
concept study via murine
model and limited human
subjects suggests collagen
X may be a reasonable first
quantifiable biomarker of
fracture healing. Human
trials have begun.

See the meeting app for complete listing of authors’ disclosure information.
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Optimization of Autogenous Bone Grafting in the Induced Membrane Technique in a
Small Animal Segmental Bone Defect Model

Hening Sun, BS; Charles Godbout, PhD; Emil H. Schemitsch, MD; Aaron Nauth, MD

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

Purpose: The induced membrane technique (IMT), also known as the Masquelet technique,
is a 2-stage surgical approach used to manage nonunions and segmental bone defects. Since
its inception, multiple variations of this technique have been described in clinical research
but the optimal approach has not yet been determined. While several animal models have
been developed to study this technique, bone grafting protocols and bone healing have rarely
been reported and are highly variable. This study was aimed at optimizing bone grafting
in a rat model of the IMT in order to achieve consistent healing outcomes.

Methods: A model of the IMT in Fischer 344 rats was established by creating a 5>-mm defect
in the femur. The defect was then filled with a polymethylmethacrylate spacer and stabilized
with a plate and screws. Four weeks later, the spacer was removed with preservation of the
membrane. Bone grafting was harvested from an isogenic donor rat and placed into the
defect, followed by closure of the membrane and incision site. Experiments were conducted
in 2 separate groups. In group 1, bone graft was harvested from the proximal femur, distal
femur, proximal tibia, and pelvis, resulting in a variable amount of cortical and cancellous
bone. The time from donor sacrifice to grafting was up to 240 minutes. One donor Fischer
344 rat provided bone graft for 5-6 isogenic graft recipients. In group 2, bone graft was
harvested from vertebral bodies instead of the pelvis (in addition to the femur and tibia)
and a high-speed burr was used to reduce the contribution of cortical bone to the graft. In
addition, the time from donor sacrifice to grafting was strictly limited to under 120 minutes
in all animals. To achieve this, 1 donor rat was used for 3-4 isogenic graft recipients. The
volume of graft used and all other aspects of the intervention were standardized in both
groups. Healing rates between groups were compared on the basis of serial radiographs.

Results: There were 17 animals in group 1, and 16 animals in group 2. In all animals, removal
of the cement spacer was feasible at 4 weeks, fixation remained stable, and there was an
identifiable membrane that could be used to contain the graft. Radiographic assessment at 8
weeks post bone grafting demonstrated a union rate of 23% in group 1 versus 87% in group 2.

Conclusion: We were able to develop a consistent and effective model of the IMT in Fischer
344 rats. We found several key steps to optimize the bone grafting technique in our model
including: the use of vertebral bodies and cancellous portions of the femur and tibia, use of a
high-speed burr to minimize the contribution of cortical bone to the graft, and limiting donor
sacrifice to grafting time below 120 minutes. These modifications resulted in a significant
increase in the healing rates in our model. This optimized model may serve as a guide for
further preclinical investigation of the IMT.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Developing a Novel Porcine Meta-Critical-Sized Bone Defect Model for Clinical
Translation

Roman Natoli, MD; Melissa Kacena, PhD; Jeffrey Anglen, MD, FACS; Tien Gabriel Chu, PhD;
James Patrick Fischer; Karl D. Shively, MD; Todd O. McKinley, MD

Indiana University School of Medicine, Indianapolis, IN, United States

Purpose: Segmental bone defects (SBDs) from high-energy trauma can result in infection and
nonunion. Surgeons are continuously looking for effective methods to treat SBDs. Robust
preclinical models that can test emerging surgical strategies and adjunctive therapies are an
important research tool. Most critical-sized defect (CSD) models have been in small animals.
Several ovine and canine preclinical models have been reported. In contrast, porcine CSD
models are largely undeveloped. Porcine models offer the advantage of marked immunologic
fidelity to the human injury response. Here we describe our progress developing a porcine
CSD model.

Methods: Eight adult Yucatan Minipigs (YMPs) were subjected to a 25-mm SBD in the
midtibial diaphysis via resection through an anterior approach and treated with a custom
made intramedullary nail (IMN). Four YMPs were subjected to a 25-mm SBD and treated
with a 7-hole 3.5-mm compression plate on the lateral tibial surface and an adjunctive 7
hole 1/3 tubular plate on the anteromedial tibial surface (small ORIF [open reduction and
internal fixation]). An additional 4 YMPs were subjected to a 40-mm SBD and treated with
an 8-hole 3.5-mm compression plate and an 8-hole 1/3 tubular plate placed in an identical
manner as the smaller defect (large ORIF). IMN pigs were sacrificed at 6 months after
surgery. Small ORIF and large ORIF groups were sacrificed 3 months after surgery. Serial
radiographs were taken monthly until sacrifice. Three orthopaedic trauma surgeons recorded
modified radiographic union scale in tibial fractures (mRUST) scores on all specimens. Mean
mRUST for each group at each time point was calculated. Union was confirmed at sacrifice
by direct observation.

Results: Mean mRUST scores for the IMN, small ORIE, and large ORIF groups at 1 month
were 6.2+1.5,7.1+1.1, and 5.3 £ 1.1 (P >0.2). At 4 months, only 1 of 8 IMNs healed with a
mean mRUST of 8.5 + 1.4. Three of 4 small ORIFs had healed with a mean mRUST of 11.6 +
1.8 (P <0.0001 compared to IMN). The fourth pig was progressing to union (mRUST 9.5) at the
time of sacrifice. All 4 of the large ORIFs were sacrificed at 3 months due to flail nonunions
of the affected leg. Fracture healing was slow but progressive in the small ORIF group.
Monthly interval mRUST scores were 1 month = 7.1 + 1.1; 2 months = 9.5 + 0.9, 3 months
=10.8+ 1.3, 4 months = 11.7 + 1.8 (1 mo vs 2 mo P <0.00001; 2 mo vs 3 mo P = 0.0002; 3 mo
vs 4 mo P = 0.0571).

Conclusion: We have developed a “meta-CSD” model in which healing was arrested with
IMN fixation but successful with rigid internal fixation in the smaller defect. This model
offers a variety of options to test therapies that can promote healing using IMN fixation, or
to investigate concomitant conditions that may arrest healing (ie, muscle injury, hemorrhagic
shock, diabetes) using rigid internal fixation with the smaller defect.

See the meeting app for complete listing of authors’ disclosure information.
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Reaming Irrigation and Aspiration (RIA) Is Associated with Enhanced Fracture
Hematoma Cell Viability and Decreased Neutrophil Maturation in Porcine
Intramedullary Nailing

Michel Teuben; Sascha Halvachizadeh, MD; Yannik Kalbas;, Zhi Qiao;

Nikola Cesarovic, DVM, PhD; Frank Hildebrand, MD; Paolo Cinelli, PhD;
Hans-Christoph Pape, MD; Roman Pfeifer, MD

University Hospital Zurich, Zurich, Switzerland

Purpose: The quality of early fracture hematoma dictates the healing process in long bone
fractures. The impact of different reaming protocols for intramedullary nailing (IMN) on
cellular characteristics of early fracture hematoma is unclear. We hypothesized that the
application of reaming irrigation and aspiration (RIA) techniques optimizes cellular content
of fracture hematoma.

Methods: Twenty-four pigs underwent standardized femur fracturing. Thereafter they were
exposed to different protocols of IMN. Group A was underwent IMN without reaming,
group B was treated with conventional reaming + IMN, and group 3 was composed of
animals treated with RIA and subsequent nailing. Animals were observed for 6 hours and
thereafter fracture hematoma was collected. Immune cells were isolated and studied by flow
cytometry. Cell viability was tested by Annexin-V. Neutrophil activation was determined by
Mac-1/CD11b- cell surface expression levels, whereas FcyRIII/ CD16-receptor expression
was utilized to investigate neutrophil maturation.

Results: All animals survived the observation period and proportions of leukocyte subtypes
did not differ between groups. However, the percentage of viable fracture hematoma
immune cells (Annexin-V-negative cells) was significantly higher in animals treated with
RIA compared with conventional reaming (respectively mean 86.7% vs 96.5%, P = 0.04).
Furthermore, neutrophil CD16-expression was significantly lower (-35%, P = 0.04) in those
animals treated with RIA compared with the conventional reaming condition. Additionally,
we observed a trend toward decreased neutrophil CD11b-expression in the RIA group
compared with group A (+54%) and group B (+61%).

Conclusion: The current study reveals that utilization of RIA techniques for treatment of
long bone fractures is associated with increased immune cell viability and less neutrophil
senescence in early fracture hematoma. These findings suggest an important role of reaming
techniques on local cellular immune homeostasis during the early phase of fracture healing.
In order to improve cellular content of early fracture hematoma, future investigations should
focus on optimization of RIA protocols.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

85

(92}
=
O
<
&
=
[%2)
m
<
&
=
:
~




(92}
=
O
<
[~
=
[92)
-}
<
&
=
<
[

Wed., 9/25/19 Intl Forum: Acetabulum-Femoral Head Injuries, PAPER #28

Morphometric Analysis and Safety of Percutaneous Fixation of Anterior Column of
Acetabulum in an Indian Population: A Preliminary Report

Vivek Trikha, MD

All India Institute of Medical Sciences, N Delhi, India

Purpose: There has been an emerging trend in percutaneous fixation of minimally or
nondisplaced fractures of anterior column of acetabulum. Considerable morphometric
variations have been described in literature for its complex structure which can influence
the safety of percutaneous screw fixation. This study presents a preliminary data of
morphometric variations and safety of percutaneous fixation of fractures of anterior column
of acetabulum in an Indian population.

Methods: CT-based data obtained in form of DICOM (Digital Imaging and Communications
in Medicine) files from 102 uninjured pelves was retrospectively analyzed in iPlan (BrainLab
AG). Dimensions of narrowest zones around acetabulum and superior pubic ramus were
measured. A method for calculation of axis anterior column of acetabulum was derived by
joining these narrowest zones. Screw trajectories were directed along this axis and their
lengths were measured from the lateral cortex to the point of first cortical perforation on
superior pubic ramus. Screw length, distance of exit point from pubic symphysis, and the
length of anterior column up to pubic tubercle were measured and compared among male
and female groups.

Results: The morphology of osseous corridor of anterior column of acetabulum varied along
its length with 2 constriction zones, first in acetabular region and second in superior pubic
ramus region. Significant morphometric variations occur among male and female cases, with
males having a wider osseous corridor in general. Only 54% cases (67.6% males and 22.5%
females) allowed safe applicability of 6.5-mm diameter screw trajectories (with additional
4 mm of safety corridor). For female cases, the screw lengths were smaller and the screw
exit point on superior ramus was more lateral compared to male cases.

Conclusion: Considerable intrapopulation and interpopulation morphometric variations
of anterior column have been observed. The vertical height of the acetabular constriction
zone is the chief parameter in deciding the safe applicability of anterior column screw.
Standard screws of 6.5 mm and 7.3 mm diameters may not be safe for all the patients for
percutaneous fixation. There is need of an individualized preoperative CT-based approach
while planning for percutaneous fixation of the anterior column fractures.

See the meeting app for complete listing of authors’ disclosure information.
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Internal Fixation of Acetabular Fractures in an Older Population Using the Lateral-
Rectus Approach: Short-Term Outcomes of a Retrospective Study

Shicai Fan, MD; Jiahui Chen; Han Liu; Canbin Wang

Department of Traumatic Orthopaedics, The Third Affiliated Hospital,

Southern Medical University, Guangzhou, China, People’s Republic of

Purpose: This study is designed to examine the clinical efficacy and surgical techniques of
the lateral-rectus approach for treatment of acetabular factures in elderly patients.

Methods: After appropriate exclusion, 65 elderly patients with an acetabular fracture that
was treated through the lateral-rectus approach from January 2011 to October 2016 were
selected retrospectively. By analyzing the medical records retrospectively, the patients’
characteristics, fracture type, mechanism of injury, comorbid conditions, American Society of
Anesthesiologists (ASA) class, operative time, intraoperative blood loss, and postoperative
complications were assessed. Clinical examination radiographs were taken, aligned with
the Matta evaluation system. Functional outcomes were evaluated using surveys including
Short Form (SF)-36, Harris hip score, and modified Merle D’ Aubigne-Postel score.

Results: All 65 patients had undergone the single lateral-rectus approach successfully.
Surgery duration was 101.23 min on average (range, 45-210) and intraoperative bleeding
was 798.46 mL on average (range, 250- 1800). According to the Matta radiological evaluation,
the quality of reduction evaluated 1 week after surgery was rated as “anatomical” in 41
cases (63.1%), “imperfect” in 12 (18.5%), and “poor” in 12 (18.5%). The modified Merle
D’ Aubigne-Postel score performed 18 months after surgery was categorized as excellent
in 40 cases (61.5%), good in 10 (15.4%), and fair in 15 (23.1%). The mean Harris hip score
was similarto present research, being 87.18. The mean SF-36 score was 69.12 which was
considered as normal for the group age 60 years and older. Several complications were
found, including screw loosening in 10 cases, fat liquefaction of incision in 2 cases, deep
vein thrombosis in 2 cases, and temporary weakness of hip adductors in 5 cases. None of
the patients had heterotopic ossification.

Conclusion: The lateral-rectus approach is a valuable alternative to the ilioinguinal and
modified Stoppa approach, for the treatment of acetabular fractures in elderly patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

87

(92}
=
O
<
&
=
[%2)
m
<
&
=
:
~




(92}
=
O
<
[~
=
[92)
-}
<
&
=
<
[

Wed., 9/25/19 Intl Forum: Acetabulum-Femoral Head Injuries, PAPER #30

Safety of Surgical Hip Dislocation in Femoral Head Fracture-Dislocation
Jeong Heo; Chang-Wug Oh, MD; Joon-Woo Kim, MD, PhD; Kyeong Hyeon Park, MD;
Il Seo, MD

Kyungpook National University Hospital, Jung-gu, Daegu, Korea, Republic of

Purpose: Although surgical hip dislocation(SHD) has been used for open reduction of
femoral head fracture- dislocation (FHFD), viability of femoral head after SHD has not yet
been studied. We evaluated the viability of femoral head with a radio-scintigraphy or MRI
and the functional outcome, in patients who underwent SHD in FHFD.

Methods: 35 patients with FHFD had underwent SHD in our institution (from 2009 to
2017). We evaluated one of single-photon emission CT (SPECT), bone scan, or MRI to find
any clues of avascular necrosis (AVN), at postoperative 30 weeks. Exclusion of AVN was
defined as no evidence of AVN on plain radiograph at postoperative >1 year with normal
radio-scintigraphy or MRI, or no evidence of AVN on plain radiograph at postoperative >2
years without radio-scintigraphy or MRI. Excluding 3 cases, 32 out of 35 cases were included
(mean follow-up 145.6 weeks; mean age, 36.9 years). There were 9 cases of head fracture
alone, 2 cases with femoral neck fracture, 20 cases with acetabular fracture, and 1 case with
both acetabular fracture and femoral neck fracture. In Pipkin’s classification, there were 4
type I, 5 type 11, 2 type III, and 21 type IV. Radiological outcome (using Matta’s grading)
and Harris hip score (HSS) were evaluated at the latest follow-up.

Results: Two of 32 cases showed AVN (1 Pipkin type III, 1 type IV), which had displaced
femoral neck fracture. The incidence of AVN did not depend on the type of Pipkin
classification (P = 0.748). Incidence of AVN was significantly increased with femoral neck
fracture (P = 0.006). According to Matta’s grading, 8 (25%) were excellent, 18 (56.25%)
were good, 5 (15.625%) were fair, and 1 (3.125%) was poor. The mean HSS was 81.53 and
significantly lower in AVN group (P = 0.004).

Conclusion: SHD in FHFD is a safe and effective procedure to achieve satisfactory
radiological and functional outcomes unless accompanying femoral neck fracture.

See the meeting app for complete listing of authors” disclosure information.
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Clinical Results of Osteochondral Autograft From Ipsilateral Femoral Head for
Femoral Head Defect After Posterior Hip Fracture Dislocation: Short-Term
Preliminary Study

Yougun Won, MD; Gisoo Lee; Chan Kang, MD, PhD

Konyang University, Daejeon, Korea, Republic of

Purpose: The purpose of this study was to evaluate clinical, radiological and functional
outcomes of patients who had osteochondral autograft harvested from the ipsilateral femoral
head for a femoral head defect after posterior hip fracture dislocation.

Methods: This study was approved by our IRB. A retrospective chart review of a prospectively
performed operation was performed at 2 university hospitals between March 1, 2014, and
June 30, 2018. All fractures were classified by the AO/OTA classification. We included
the patients who had minimum 6 months of follow-up. 10 displaced head fractures were
addressed through posterior surgical dislocation and 2 patients had no posterior dislocation
and were operated using Smith-Petersen approach. An osteochondral graft was harvested
from inferior non-weight-bearing articular surface and grafted to osteochondral defect. All
patients were full weight- bearing by 3 months.

Results: We had 86 femoral head fracture dislocations. Five patients were excluded due
to loss of follow-up. 12 of 81 with type I/II Pipkin fracture-dislocation with the articular
defect and reduced within 12 hours of injury were identified for review. The patients were
followed for a mean of 13.2 months. There was no osteonecrosis. Decreased joint space
was identified in 2 patients. All fractures achieved union. The mean Harris hip score of last
follow-up was 89.1 (range, 56-98). One patient who was operated using the Smith-Petersen
approach had femoral nerve palsy.

Conclusion: The clinical and radiological results after treatment of femoral head fracture
dislocation with articular defect by osteochondral autograft harvested from its own non-
weight-bearing articular surface show good outcomes.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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The Intra- and Interrater Reliability of the Fragility Fractures of the Pelvis
Classification and Their Therapeutic Relevance: A Multicenter Assessment
Philipp Pieroh, MD; Andreas Hoch; Florian Gras, MD; Sven Mardian; Alexander Pflug;
Silvan Wittenberg; Christoph Ihle; Notker Blankenburg; Kevin Dallacker-Losensky, MD;
Tanja Lieselotte Schroder; Steven C. Herath, MD; Daniel Wagner, MD;

Hans-George Palm, MD, MBA; Christoph Josten Prof; Fabian Stuby, MD

University Leipzig, Leipzig, Germany

Purpose: In the elderly, the fracture morphology and remaining stability of the pelvic ring
differ. The fragility fractures of the pelvis (FFP) classification system was introduced to
address these differences. However, data on the reliability and impact on treatment decision
are still rare and were therefore determined in the present study.

Methods: 60 CT scans with FFP from 6 hospitals were classified (complete, only main group)
3 times by 6 experienced, 6 inexperienced surgeons, and 1 surgeon trained by the originator
of the FFP classification (“gold standard”). Furthermore, the therapeutic decision (surgical /
nonsurgical treatment) was determined. Intra- / interrater reliabilities were determined. The
“gold standard”, submitting hospital, and the majority vote were used as references to assess
the percentage of agreement for each FFP main group was determined.

Results: For the FFP classification the intrarater reliability was moderate (complete: 0.46;
main group: 0.60) and the interrater reliability was substantial for the main group (0.61) and
moderate for the complete (0.53) classification. Percentage of agreement revealed values of
70% to 80%, depending on the reference used. The lowest agreement was found for FFP
IT and III. The intrarater (0.54) and interrater (0.42) reliability of the therapy decision were
moderate. For FFP1I, the lowest agreement of 66% was observed with respect to the therapy
recommendation of the “gold standard”. The observer’s therapy decisions were in agreement
with those of the submitting hospital in >75% for FFP I only. For the remaining main groups
lower agreements were observed, with the lowest value for FFP III (60%).

Conclusion: The FFP classification system, based on image morphological data only, seems to
be a suitable indicator for the treatment decisions of FFP. However, the therapy of FFP Il and
III should be thoroughly evaluated. In addition, other clinical parameters seem to influence
the therapy decision, independent of the classification, and may be responsible for the low
agreement of the therapy decision of the submitting hospital with those of the observers.

See the meeting app for complete listing of authors” disclosure information.
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Accuracy of Percutaneous Sacroiliac Screw Fixation for Pelvic Ring Injuries Using
Standardized Image Intensifier Protocol with Lateral Shots as the Cornerstone for
Screw Placement: A Prospective Cohort Study with Postoperative CT as the
Reference Standard

Job N. Doornberg, MS; Jan Erik Madsen, MD, PhD; Mark Rickman, MD

Royal Adelaide Hospital, Adelaide, Australia

Purpose: The purpose of this prospective cohort study of patients treated with percutaneous
sacroiliac (SI) screws for traumatic pelvic ring instability was to evaluate the accuracy of SI
screw placement using a standardized image intensifier (II) protocol-using lateral II shots
as the cornerstone for screw placement. Pre- and postoperative CT served as the reference
standard to determine accuracy of SI screw positioning to calculate diagnostic performance
characteristics, as well as for mapping of bony corridors and screw trajectories.

Methods: 52 screws were placed in 24 patients undergoing percutaneous SI screw fixation
for pelvic ring instability and were prospectively enrolled from a Level-I trauma center
in Australia, between September 2017 and May 2018. There were 14 type LC (lateral
compression) ring injuries, 6 APC (anteroposterior compression), 2 VS (vertical shear) type,
and 2 atypical injuries. 35 S1 screws were placed, with bilateral S1 screws in 7 patients, and
17 52 screws. A uniform protocoled intraoperative fluoroscopy regimen was followed, using
the lateral II shot as the cornerstone for screw entry and positioning, as follows: (1) obtain
a perfect lateral II shot of the pelvis and sacrum, using specific landmarks and protocoled
technique; (2) determine wire entry point and direction based on anatomical landmarks, and
advance the wire 8 cm into the sacrum; and (3) subsequent alternating inlet and outlet views
to verify positioning in extraforaminal bony corridors prior to definitive screw placement.
Postoperative CT imaging was obtained in all cases to serve as the reference standard. For
each individual case, the theoretical safe corridors as well actual screw trajectories were
mapped on CT and superimposed to evaluate accuracy of our protocol using a standard II.
Diagnostic accuracy was calculated according standard formulas.

Results: There were no foraminal protrusions in this series. Our protocol led to an accuracy
of 94.3% for S1 screw placement and 94.1% for S2 screw placement, defined as the actual
screw trajectory being within the cortical margin of the safe corridor when images were
superimposed. Two Sl-screws (5.7%) were found to be on the cortical border of the safe
zone corridor, and 1 S2 screw (5.9%) was borderline; however, without protrusion of the S1
and S2 neuroforamina. No patients developed new neurological symptoms after surgery.

Conclusion: A uniform standardized protocol using lateral Il shots as the corne stone of screw
placement to guide percutaneous SI screw fixation for pelvic ring instability, and subsequent
alternating inlet and outlet views, is accurate and safe in terms of screw placement within
cortical margins of safe zone corridors. The technique allowed full wire placement in all cases
prior to changing the II from lateral to inlet/outlet views, and thus facilitates simplicity as
well as reproducibility. Therefore, we conclude that standard intraoperative II techniques
according to a stepwise protocol is safe and effective for percutaneous SI screw fixation.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Use of Ultrasonography for Evaluation of Stability of Lateral Compression Type 1 (LC-1)
Pelvic Fractures to Assist Determination of Treatment Strategy

Bin-Fei Zhang; Pengfei Wang, MD; Yan Zhuang

Honghui Hospital, Xi’an Jiaotong University, Xi’an, China, People’s Republic of

Purpose: Lateral compression type 1 (LC-1) pelvic fractures represent a wide spectrum
of heterogeneous injuries. These include both stable and unstable patterns; however,
determining whether an LC-1 fracture is stable or unstable is a challenge, and the method
used to evaluate fracture stability is complicated.

Methods: We prospectively collected and analyzed data from 22 patients with LC-1 pelvic
fractures, who underwent ultrasonography and a pelvic compression and separation test,
in order to evaluate the role of ultrasonography in determining fracture stability and assist
decision-making for treatment strategy.

Results: 22 patients (15 men and 7 women) were included in the study. Following an
ultrasound examination, 10 patients were classified into the stable group and 12 into the
unstable group. In total, 13 patients received conservative treatment and 9 underwent
surgery. At follow-up, there were no differences in fracture healing times or fracture-related
complications between the 2 groups. The Majeed score was comparable between the 2 groups
and most patients recovered well. There was a moderate degree of consistency in kappa
values (K = 0.571, P = 0.01) between the classification of stability and the final treatment
received. In addition, the sensitivity of ultrasonography was 66.67% and the specificity
was 76.92%.

Conclusion: In conclusion, ultrasonography is a useful tool for diagnosing the stability of

LC-1 pelvic fractures and assists the determination of treatment strategy. Left-right mobility
>0.3 cm may be used as the criterion for determining instability.

See the meeting app for complete listing of authors’ disclosure information.
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Quality of Life After Pelvic Ring Fractures: Long-Term Outcomes. A Multicenter Study
Erik Hermans, MD; Lars Brouwers; Thijs Van Gent; Jan Biert; Mariska Adriana De Jongh, PhD;
Koen Lansink, MD, PhD; Michael Edwards, MSc, PhD

Radboudumc Nijmegen, Nijmegen, Netherlands

Purpose: This study was conducted to determine long-term (5-10 years) health-related
quality of life (HRQOL) and ceiling effects in patients with a pelvic ring fracture.

Methods: We identified all patients with pelvic ring fractures after high-energy trauma
admitted at 2 Level-I trauma centers in the Netherlands from 2006 to 2011. Patients were
asked to complete the Majeed Pelvic Score (MPS), EuroQol-5 Dimensions (EQ-5D), and
Short Musculoskeletal Function Assessment (SMFA) questionnaires. HRQOL analysis used
a multiple linear regression model.

Results: In total, 136 patients returned the questionnaires. The median follow-up period
was 8.7 years. The mean MPS and EQ-5D VAS (visual analog scale) scores were 85.1 and
74, respectively. The mean EQ-5D index scores were 0.87, 0.81, and 0.82 in Tile B, A, and
C patients, respectively. The mean SMFA index was 24. A ceiling effect was observed for
one-third of the patients. After multiple linear regression analysis, no differences were
identified among the various fracture types for each questionnaire, with the exception of 2
subscales of the MPS.

Conclusion: Patients who suffer pelvic ring fractures generally have good HRQOL outcomes
after 5-10 years. No significant differences were found among different fracture types. Long-
term follow-up of patients with Tile C fractures is warranted.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Comprehensive Evaluation and Treatment Strategy of Tibia Plateau Fracture with
Knee Dislocation

Zhe Song, MD; Yangjun Zhu, MD; Kun Zhang, MD; Weilou Feng, MD

Honghui Hospital, Xian [iaotong University, Xian, China, People’s Republic of

Purpose: Tibia plateau fracture with knee dislocation is a potentially devastating injury that
occurs more frequently than is reported and recognized. It is also a complex, high-energy
injury that has frequent-associated complications. To achieve the best functional outcome
possible with a minimum of complications, it is important to develop a treatment algorithm
or protocol. Our article involves a high index of the discussion for the comprehensive
evaluation, surgical treatment, and clinical efficacy of tibia plateau fracture with knee
dislocation.

Methods: 41 cases of tibia plateau fractures with knee dislocation were treated in our
department between June 2012 and June 2016. There were 26 males and 15 females with
an average age of 43.6 years (range, 19-65). According to Schatzker classification, there
were 9 type-IV cases; 17 type V cases; and 15 type VI cases. According to the Hohl-Moore
classification, there were 11 type-1, 9 type II, and 21 type V cases. Comprehensive preoperative
imaging examinations (radiographsand CT scan), and careful and accurate assessment for
the state of blood vessels, nerves, fracture, and ligament were taken for all patients. Lateral
and medial combined approach is adopted for the rigid internal fixation of fracture and
ligament repair after the anatomical reduction of fractures and dislocations. All the patients
were followed with the time of fracture healing, Rasmussen radiographic scores, and Hospital
for Special Surgery (HSS) knee functional scores.

Results: 41 cases were followed for an average of 14.8 months (12-24 months). All fractures
healed in a mean time of 11.6 weeks (10-14 weeks). Rasmussen radiographic scores at 12
months after surgery were excellent in 29 cases, good in 7 cases, fair in 3 cases, and poor in
2 cases. HSS knee functional scores at last follow-up were excellent in 27 cases, good in 8
cases, fair in 3 cases, and poor in 3 cases; the excellent/good rate was 85.4%.

Conclusion: Tibia plateau fractures with knee dislocation should be attached with importance
to the comprehensive evaluation of the fractures, ligaments around the knee joint, blood
vessels, nerves and local soft tissues, preventing the osteofascial compartment syndrome,
the misdiagnosis and misdiagnosis of the injuries of blood vessels and nerves, performing
the anatomical reduction and rigid internal fixation of fractures after definitive diagnosis
and recovery of soft tissues, and giving the consideration to the recovery and reconstruction
of the dislocation of knee joint at the same time, to ensure the early functional exercise of
knee joint and obtain the satisfied clinical efficacy.

See the meeting app for complete listing of authors’ disclosure information.
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Poor Sporting Abilities After a Tibial Plateau Fracture Involving the Posterior Column:
How Can We Do Better?

Liselore Quintens, MD; Juriaan Van Den Berg, MD; Maike Reul;

Esther MM Van Lieshout, PhD; Siebe De Boer, MD; Michael Verhofstad;, Harm Hoekstra
University Hospital Leuven (UZ Leuven), Department of Trauma Surgery, Leuven, Belgium

Purpose: Tibial plateau fractures with involvement of the posterior column are an important
prognostic factor toward poor functional outcome. While clinical and radiological outcomes
of tibial plateau fractures are elaborately studied, there has been very little appreciation for
the impact of these injuries on the patients” physical lifestyles, in particular their ability to
participate in sports. We aimed to assess the sporting abilities postoperatively with special
emphasis on type of sports and sport specific movements, as well as the time needed to
resume sports, restricting factors in sports engagement, and patient satisfaction. We aimed
to provide prognostic information on return to sports.

Methods: Demographic, clinical, and radiological variables were collected from 82
consecutive multicentric patients between 2014 and 2016. Prospectively, Knee injury and
Osteoarthritis Outcome Score (KOOS) and sporting abilities before and after surgery were
determined using questionnaires at a mean follow-up of 33 months postoperatively.

Results: The response rate was 62% (51 patients). Involvement in sports significantly
decreased, with only 68.4% of patients resuming sports after their injury (P <0.001). The
mean time needed to partially or fully resume was 6-9 and 9-12 months, respectively. The
ability to resume at the preinjury level of effort and performance were only 22% and 12%,
respectively. Restricting factors were pain (66%), fear of reinjury (37%), limited range of
motion (26%), and instability (21%). The majority (59%) of patients were unsatisfied with
their physical abilities. Significantly worse outcomes were observed in patients playing
high-impact sports, experiencing knee pain during physical activity, and suffering from
extension/valgus or flexion/varus trauma.

Patients playing high-impact sports proved by far the most important high-risk group, being
6.8 times more likely to not return to sports, having a longer rehabilitation period, being
11.7 times less likely to play at the preinjury level of effort, being 11.4 times more likely to
suffer from pain-related knee problems during physical activity, and being 17.2 times more
likely to be unsatisfied with their physical abilities.

Conclusion: Tibial plateau fractures with involvement of the posterior column significantly
hamper patients’ sporting abilities, leaving the majority of patients unsatisfied. Preoperative
counseling about the prognosis and setting realistic expectations, optimizing rehabilitation
and pain management postoperatively, and advising low- impact sports might improve the
engagement in physical activities and the emotional impact on the patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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The Application of a New Type of Ultradistal Locking Tools for Intramedullary Nailing
in the Treatment of Tibial Fractures

Hongliang Liu, MD; Cheng Ren, MD

Honghui Hospital, Xi’an Jiaotong University, Xi’an, China, People’s Republic of

Purpose: Despite the advances made over the years in nail design and instrumentation,
distal locking remains a demanding step of the procedure, resulting in potential vast theater
time consumption and increased radiation exposure for both the patient and the surgeon.
The aim of this study was to evaluate the clinical significance of a new type of ultradistal
locking tools for tibial intramedullary nailing, a retrospective analysis.

Methods: We have designed a new type of ultradistal locking tools for intramedullary
nailing in the treatment of tibial fractures. The locking tools are made up of the 7.0-mm
drill bit, the sleeve, the 7.0-mm reamer, and the conical rod. 286 cases from January 2014 to
June 2018 were divided into group A and group B. The patients in group A used traditional
locking tools, and the patients in group B used the new type ultradistal locking tools. Time
consumption of operation, the number of intraoperative fluoroscopy treatments, and one-
time locking ratio in 2 groups were observed.

Results: The average time consumption of operation in group A is 72.5 + 3.7 minutes, the
time in group B is 56.8 + 2.4 minutes; the comparison between the 2 groups is statistically
significant (P = 0.017). The average number of intraoperative fluoroscopy treatments
in group A is 23 + 4.4, the number in group B is 10 + 4.3; the comparison between the 2
groups is statistically significant (P = 0.020). The average one-time locking ratio in group
A was 85.54% and 96.36% in group B; the comparison between the 2 groups has statistical
significance (P = 0.013).

Conclusion: The operation of the new type of ultradistal locking tools is easy, and has no

additional cost. The application of the new type of ultradistal locking is a more practical
method.
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Secondary Intramedullary Nailing Following External Fixation for Tibial Shaft
Fracture: What are the Factors that Affect Infection?

Joon-Woo Kim, MD; Chang-Wug Oh, MD; Il Seo, MD; Kyeong Hyeon Park, MD;
Jeong Heo, MD

Kyungpook National University Hospital, Daegu, Korea, Republic of

Purpose: External fixation (EF) is a safe option for stabilization of tibial fractures in the
polytraumatized patient as well as in fractures with severe soft-tissue damage. Intramedullary
nailing (IMN) is the standard of treatment for the tibial shaft fractures. Sometimes, temporary
EF is used before definitive nailing in case with compromised soft tissue or multiple
injuries. Secondary IMN following EF of tibial shaft fracture is controversial, notably due
to the infection risk, which is not precisely known. The purpose of the present study was
to evaluate the incidence of infection and to identify its influencing factors after secondary
IMN of tibial shaft fractures.

Methods: A prospective analysis was performed on 29 patients who were available to follow
up for longer than 12 months from among those who underwent secondary IMN after EF
for tibial shaft fractures. The patients included 26 men and 3 women, with a mean age of
51.4 years. The causes of injury were traffic accidents (n = 24), direct hit (n = 4), and a fall
from height (n =1). According to the AO/OTA classification, 11 were type A, 5 were type B,
and 13 were type C fractures, including 17 open fractures (I: 3, I: 6, ITIIA: 7, ITIB: 1 [Gustilo-
Anderson criteria]). Acute compartment syndrome was accompanied in 5 cases. 20 patients
had fractures other than tibia that required stabilization. 17 patients had non-orthopaedic
injuries at head, chest, or abdomen.

Fracture was stabilized with EF initially, and internal conversion with IMN was done at an
average of 19.8 days after patients’ general condition and/or open wound improved. At
the time of internal conversion, the EF pin site grades were 0 in 8 cases, 1 in 14 cases, 2 in 5
cases, and 3 in 2 cases, as described by Dahl. Additional procedures for soft-tissue coverage
were required in 6 cases (skin grafting: 5, free flap: 1). Results were assessed according to
the achievement and time to osseous union and complications, especially infections, at the
final follow-up. Statistical analysis was performed to identify factors influencing results.

Results: Primary union was achieved by 27 of the 29 study subjects (93.1%) at an average
of 18.8 weeks. Of 2 cases of nonunion, 1 had segmental bone loss at the index injury and
healed after early autogenous bone graft. The other case of aseptic nonunion was healed
after autogenous bone graft at 7 months post-initial surgery. There were 2 cases of deep
infection (6.9%). Although the presence of open fracture and the duration of EF were not
related to the occurrence of infection, pin site of grade 3 at the time of internal conversion
had a strong relation to the development of infection versus pin site grade <3 (P = 0.013,
Pearson’s x2 test).

Conclusion: Our findings demonstrate secondary IMN for thbial shaft fracture showed a
low infection rate, considered to be a reliable procedure. However, caution should be taken
to manage the EF pin site. Definitive surgery should be performed early, before onset of EF
pin site infection.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Periprosthetic Atypical Femoral Fractures Exist and are Associated with Duration of
Bisphosphonate Therapy

Samuel Mackenzie, MBChB; Richard Ng, MD; Gordon Thomas Snowden;

Matilda Powell-Bowns, MRCSEd; Andrew D. Duckworth, FRCS, MBCHB, MSc, PhD;
Chloe Scott, FRCS

Royal Infirmary of Edinburgh, Edinburgh, United Kingdom

Purpose: At present periprosthetic fractures are excluded from the definition of atypical
femoral fractures (AFFs). This study challenges this exclusion by reporting a series of
periprosthetic fractures that meet the criteria for AFFs and would otherwise be classified
as periprosthetic atypical femoral fractures (PAFFs). The study aims to identify predictors
of PAFFs among patients on bisphosphonate therapy and to quantify the complications
encountered in their treatment.

Methods: Patients presenting to a university teaching hospital with periprosthetic femoral
fractures from 2007- 2018 were retrospectively reviewed. Patients with features of AFFs
(cases: n = 22; median age 83 years ;range, 44-94; 19 female) and those on bisphosphonate
therapy with typical fractures (controls: n = 17; median age 83 years; range, 60-86; 13 female)
were identified by 2 observers. Univariate and multivariate analysis was performed to
identify predictors of PAFF from: age, gender, BMI [body mass index], type and duration
of bisphosphonate therapy and its indication, social deprivation, bone mineral density
(T-score), serum calcium, albumin, alkaline phosphatase, and time from primary implant.

Results: Interobserver agreement for classification of PAFF was excellent (k 0.944, P <0.001).
Univariate analysis demonstrated that compared to controls, patients with PAFFs had
higher BMIs (28.3 +7.3 vs 21.5 + 3.1, P = 0.001), longer durations of bisphosphonate therapy
(median 5.3 years [range, 1-13.9] versus 2.4 years [0.1- 15.4], P = 0.04), were less likely to be
on alendronate (74% vs 94%, P = 0.1) and were more likely to have secondary osteoporosis
as an indication for bisphosphonate therapy (18% vs 0%, P = 0.089). Multivariate analysis
conformed duration of bisphosphonate therapy only as an independent predictor of PAFF
(R2=0.703, P =0.05). Following initial fracture management (PAFFs: 19/22 fixation, 3/22
revision arthroplasty; typical fractures: 12 fixation, 3 revision arthroplasty, 2 nonoperative),
complication rates were higher in PAFFs (13/22, 59%) than in the control group (5/17 [29%],
P = 0.065). Relative risk of any complication for PAFF compared to controls was 1.73 (0.96-
3.11, 95% CI [confidence interval]); for reoperation, 1.39 (0.97 to 1.99); for mechanical
failure of fixation, 1.2 (0.89 to 1.65); and for nonunion, 1.15 (0.1-1.45).

Conclusion: Atypical femoral fractures do occur in association with prostheses. Longer
duration of bisphosphonate therapy is an independent predictor of PAFF in patients
sustaining periprosthetic femoral fractures while on bisphosphonate therapy. Complication
rates are higher following PAFFs, particularly mechanical failure and nonunion requiring
reoperation. Larger numbers are needed to identify other important features in both the
etiology and management of this fracture type.

See the meeting app for complete listing of authors’ disclosure information.

98



Wed., 9/25/19 Intl Forum: Lower Limb Injuries, PAPER #41

Functional Outcome of Open Distal Femoral Fractures Managed with Lateral

Locking Plates

Raghav Arora, MBBS; Deepak Jain, MS; Harpal S. Selhi, MID; Rajnish Garg, MD, MBBS, MS
Dayanand Medical College and Hospital, Ludhiana, India

Purpose: Distal femoral fractures are difficult injuries to treat with complex intra-articular
fracture patterns. In open distal femur fractures, the associated soft-tissue injury and
traumatic bone loss further create an unfavorable environment for bone healing. This
prospective study evaluated the functional outcome of open distal femoral fractures managed
with anatomic lateral locking plates and assessed the incidence of nonunion, implant failure,
and need for secondary procedures.

Methods: 34 patients (28 M: 6 F) with open distal femur fractures with a mean age of 40.8
years (range, 20-65 years) were included in the study. Patients with Gustilo-Anderson Grade
IIC fractures and patients managed with nonlocking modalities were excluded. 70.6% (n
= 24) of the fractures were Type IIIA and 55.9% (n = 19) were AO/OTA Type C3 fractures.
In 76.5% (n = 26) patients, definitive fixation using anatomic lateral locking plate was done
while in 23.5% (n = 8) patients with gross contamination, multiple injuries, or with delay
in surgery, knee-spanning external fixation was done. In this group, definitive fixation with
lateral locking plates along with bone grafting was done after the stabilization of general
condition of the patient and healing of soft tissues within an average period of 5.5 weeks
(range, 4-e8 weeks). Nonunion was defined as failure of union of 3 or more cortices at 6
months or no radiological progress in union for the preceding 3 months in presence of bone
defect involving 2 or more cortices. Patients were followed for a mean period of 9.4 months
(range, 6-19 months). Functional outcome was evaluated using Sanders Score.

Results: In the primary plating group, 69.2% (n = 18) fractures united at an average time
of 27 weeks (range, 21-40 weeks). The remaining 8 patients underwent bone grafting at an
average time of 22.3 weeks (range, 17-32 weeks). In the external fixator group, all 8 patients
underwent lateral locked plating with bone grafting and united at an average time of 39.6
weeks (range, 31-50 weeks). At final follow-up, the mean Sanders Score was 30.1 (range,
19-40) with 73.5% of patients (n = 25) having good to excellent functional outcomes. One
patient was excluded from evaluation of this score as he had severe neurological deficit
due to head injury. The mean flexion was 91° (range, 30°-130°) with 87.9% (n = 29) of the
patients having some restriction of flexion movement. 42.2% (n = 14) patients were able to
get back to their jobs without any difficulty. There were 2 cases of infection and 2 cases of
implant failure, 1 of which required revision fixation.

Conclusion: Open distal femoral fractures are complex difficult-to-treat injuries that need
individualized management for each patient. Lateral locked plating either as primary
fixation or after temporary external fixator offers excellent stability to allow fracture union.
A proactive approach to identify and manage potential healing difficulties is advisable to
promote bone healing.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Predictors of Hip Fracture Mortality in Ghana: A Single-Center Prospective Study
Paa Kwesi Baidoo, MD; James Beguah Odei, PhD; Velarie Yaa Ankrah Ansu, MS;
Michael Segbefia; Henry Holdbrook-Smith, MD

Korle Bu Teaching Hospital, Accra, Ghana

Purpose: Hip fractures constitute about 20% of the trauma workload. The associated
mortality at 1 month and 1 year are about 10% and 20%-25%, respectively. And of those
who survive, most never regain the preinjury quality of life. Few studies in Africa have
examined the parameters associated with increased mortality over a long period, from the
time of injury. This study therefore aimed at finding risk factors that may increase mortality
in patients with proximal femur fractures over a 4-year period.

Methods: Incidence of mortality was assessed among 76 participants with proximal femur
fractures from January to December 2014 and followed for 4 years. Outcome of interest was
mortality at 1 month, 6 months, I year, and 4 years. Hazard ratios (HRs) were calculated
using Cox proportional hazards regression, adjusting for mortality risk factors.

Results: Among the 76 participants (mean age, 75.8 years [standard deviation (SD) 12.02],
36 males [47.4%]), there were 21 death cases. The mean (SD) for days from time of injury to
surgery was 16.4 (16.2). Hip fracture type was composed of 38 (50%) intertrochanteric, 35
(46.05%) transcervical, and 3 (3.95%) basicervical.

Mortality at 1 month, 6 months, 1 year, and 4 years was 6.6%, 13.2%, 19.7%, and 27.6%,
respectively. A yearly increase in age was associated with a 1.053-fold increase in the risk
of death (P = 0.026). Comparing females to males, there was no significant difference in
mortality (HR = 0.56, P = 0.324). Participants with normal platelets levels versus those with
abnormal platelets were at higher risk of dying (HR = 33.97, P = 0.002). Also, participants
with an American Society of Anesthesiologists (ASA) score of Il or IV were 3.575 times more
likely to experience death than those with an ASA score of I or II ( P = 0.011). Additionally,
a higher risk of death was associated with patients with chronic obstructive pulmonary
disease (COPD) (HR = 6.32, P = 0.038) and osteoporosis (HR = 14.55, P = 0.001).

Conclusion: Age, ASA score, COPD, and osteoporosis were the main predictors of mortality

in the study population. These could serve as a guide when managing patients with proximal
femur fractures in order to improve the outcome.

See the meeting app for complete listing of authors’ disclosure information.
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Treatment for Coexisting Fractures of the Proximal Humerus and Humeral Shaft:
ORIF or MIPPO?

Zhe Song; Weilou Feng MD

Honghui Hospital, Xian [iaotong University, Xian, China, People’s Republic of

Purpose: The incidence of injuries to the proximal humerus is 3%-5%. There are rare occasions
when a humeral shaft fracture is associated with injury to the proximal humerus. In the
few case reports that have been published describing this injury, the proximal humerus
fracture is invariably associated with a shoulder dislocation. This association of proximal
humerus fracture (with or without dislocation) and ipsilateral humeral shaft fracture
should be recognized and probably should be included in future classification systems. This
injury requires an early referral to an orthopaedic surgeon for definitive management. The
surgical selections of open reduction and interval fixation (ORIF) or minimally invasive
percutaneous plate osteosynthesis (MIPPO) were allowed for more accurate reduction and
better function of the upper extremity for the coexisting fractures of the proximal humerus
and humeral shaft. However, there is still a controversy for the surgical techniques of the
appropriate treatment of this special type of complex fractures. The purpose of this study is to
investigate the therapeutic efficacy between ORIF and MIPPO using the long PHILOS locking
compression plate on the coexisting fractures of the proximal humerus and humeral shaft.

Methods: This was an IRB-approved and retrospective study conducted at a single academic
Level-I institution. Study participation required nonpathological, coexisting proximal
humerus and humeral shaft fractures requiring ORIF or MIPPO techniques. Of 59 patients
who met these criteria from January 2011 to June 2016, 36 patients were matched to ORIF
and 23 patients were matched to MIPPO. All cases were fixed with the long PHILOS locking
compression plate. The 2 groups were matched for age, gender, injury mechanism and
reduction technique. Aspects of the treatment courses and surgical treatments of each group
were tallied, interpreted, and analyzed for statistical significance. P value was set at <0.05.

Results: There was no significance between the 2 groups with respect to length of surgery,
hospital admission time, total treatment time, radial nerve palsy, fracture healing time, or
range of motion. However, there was significant difference with respect to intraoperative
blood loss and transfusion, referral to pain management, and functional recovery time.
Technically, the MIPPO group had better surgical treatment and clinical effects than the
ORIF group.

Conclusion: This study demonstrates the clinical efficacy of MIPPO techniques for coexisting
fractures of the proximal humerus and humeral shaft is significantly difference from ORIF
in some respects. However, there are still some disadvantages of MIPPO technique, such
as major technological hurdles, high requirements for surgeon, long learning curve, and
high radiation exposure. In conclusion, both ORIF and MIPPO can be used for the surgical
treatment of coexisting fractures of the proximal humerus and humeral shaft. Nevertheless,
the MIPPO technique is a better option obviously if you have rich surgical experiences.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Excellent Outcome After Double Locked Plating in Su Type II or III Periprosthetic
Distal Femoral Fractures

Kyeong Hyeon Park MD; Chang-Wug Oh MD; Ki Chul Park; Jeong Heo;

Joon-Woo Kim MD, PhD

Kyungpook National University Hospital, Daegu, Korea, Republic of

Purpose: Periprosthetic distal femur fractures (PPDFFs) are a challenging injury of the
elderly population, frequently associated with poor bone quality and limited bone quantity.
Although minimally invasive osteosynthesis has been used with retrograde nail, or lateral
locked plating, nonunion or malunion is not uncommon in Su type II or III fractures. We
prospectively performed medial and lateral locked plating in these fractures and evaluated
outcomes and complications.

Methods: 24 patients with PPDFFs, treated by 2 surgeons, were identified using an
institutional trauma registry. 17 patients with at least 12 months of radiographic and clinical
follow-up were included, excluding 7 patients with insufficient follow-up. There were 12
(71%) Su type Il and 5 (29%) type I1I fractures. All patients underwent medial locked plating
with open reduction and lateral locked plating with minimally invasive plate osteosynthesis
(MIPO). We evaluated the radiographic and clinical outcomes for all patients.

Results: 16 of 17 patients achieved union at an average of 19 weeks postoperatively (94%).
Postoperative limb alignment was satisfactory (within 5° compared to contralateral side) in
all cases, with 89° of lateral distal femoral angle (LDFA) and 86.6° of posterior distal femoral
angle (PDFA) on average. All patients recovered the knee range of motion and the daily life,
as they did before the injury. There was 1 (6%) case of nonunion with wound dehiscence
due to preexistent vascular problem.

Conclusion: Double locked plating may
not disturb the healing of fracture or soft
tissue, and helps to achieve a satisfactory
radiographic and functional outcomes
in Su type II or III periprosthetic distal
femoral fractures.

See the meeting app for complete listing of authors’ disclosure information.
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Coned Hemipelvis and Total Hip Replacement in Osteoporotic Acetabular Fractures
of the Elderly

Samuel Edward McMahon MBChB; Owen |. Diamond MD;

Laurence A. Cusick FRCS (Ortho), MBCHB

Royal Victoria Hospital, Belfast, United Kingdom

Purpose: Acetabular fractures in the elderly are a complex problem associated with high
levels of morbidity and mortality. One treatment option is to fix and then perform an acute
total hip arthroplasty to allow early mobilization and reduce the risks of immobility. This
is a prolonged procedure, often requiring dual approaches, and commonly followed by
a period of limited weight bearing. The coned hemipelvis, traditionally used in tumor
surgery, can be used in these patients via a single posterior approach, reducing operative
time and allowing immediate full weight bearing. It is hypothesized that these advantages
may reduce 1-year mortality and provide a safe surgical option for patients with acetabular
fractures that were deemed too frail for standard fix and replace techniques. This paper
represents the first published series of this technique and the results of the first 18 cases at
a minimum 1-year follow-up.

Methods: 17 patients (18 cases), who had a coned hemipelvic reconstruction and total hip
replacement with dual mobility acetabular component for a complex osteoporotic acetabular
fracture, were prospectively followed for the radiographic and clinical outcomes. All patients
had a minimum 1-year follow-up (mean 26 months; range, 14-48).

Results: The mean patient age was 79 years (range, 65-87), and mean ASA [American
Society of Anesthesiologists] score 3.3 (3-5). There were (OTA /Letournel classification) 11
anterior column posterior hemitransverse, 4 associated both column, and 3 transverse with
posterior wall fractures. Mean operative time was 93 minutes (67-114). There were 8 minor
postoperative complications. 16 of 17 patients were full weight bearing day 1 postoperatively.
Median length of acute hospital stay was 11 days (5-27). Preoperative mobility status was
maintained in 9 patients, and 14 patients returned to their premorbid living status. Mortality
was 6% at 1 year. There have been no thromboembolic events, deep infections, or cases
of prosthesis migration. There has been 1 late dislocation in an immobile patient, which
was treated conservatively. The mean Oxford Hip Score is 39.8 (24-44), mean EQ-5D-5L
[EuroQol-5 Dimensions 5 Levels] index score 0.59 (-0.24 to 0.84) and the mean EQ-5D-5L
overall health score 72.7 (30-92).

Conclusion: This technique provides a paradigm shift in the management of these
challenging patients by emphasizing immediate full weight bearing and a reduced surgical
insult giving a low complication rate, good rate of return to premorbid status, and reduced
1-year mortality rate, when compared to existing treatment modalities. The coned hemipelvis
and total hip replacement is safe and effective, and may represent the new treatment of
choice in the elderly, medically frail patient who sustains a complex acetabular fracture.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Prospective Evaluation of Functional Outcome Along with Histological Features of
Induced Membrane in Patients with Infective Nonunion Managed with the Masquelet
Technique

Vivek Trikha, MD; Anupam Gupta; Arulselvi Subramanian, MD

All India Institute of Medical Sciences, N Delhi, India

Purpose: The reconstruction of critical sized bone defects that occur after removal of dead
and sequestrated bone in infective nonunions is a major challenge for the orthopaedic
community. The induced-membrane technique as proposed by Masquelet is a promising
approach for this complex problem. This study aims to analyze the overall clinical, functional,
and radiological outcome of patients with infective posttraumatic nonunion treated by the
Masquelet technique along with studying the morphology and osteogenic properties of the
membrane thus formed.

Methods: A prospective study was conducted from January 2016 to December 2018 in
19 patients with posttraumatic infected nonunion of lower limb bones. In stage I, radical
debridement of bone was done along with antibiotic cement spacer insertion. Stage II was
performed after a minimum of 6-8 weeks based on the biochemical and clinical features
suggestive of cessation of infection. In this stage, the cement spacer was removed and bone
grafts taken from iliac crest; autogenous fibula mixed with bone substitutes was used to
fill the bone defect as reamer-irrigator-aspirator (RIA) is not available in our region. Size
of defect, timing to stage II surgery, and time to bone union along with any complications
were analyzed in this study. Histological properties of the induced-membrane sample taken
during stage II were also studied using light microscopy.

Results: 19 patients underwent Masquelet’s staged procedure with 14 tibial and 5 femoral
defects. After stage I, the mean defect created was 7.1 2.3 cm (mean + standard deviation
[SD]) with range 4-11 cm. Average time to stage II was 11.56 + 4.64 weeks (mean + SD). At
the end of the study period, 15 patients had united clinically as well as radiologically and
the mean time to union was 11.5 months. Three patients had recurrence after stage II of
the Masquelet technique. These patients were then managed with the Ilizarov technique
of corticotomy and bone transport. Histological examination of the membrane revealed a
2-layered architecture with inner cellular layer and outer fibrous layer. Average membrane
thickness was 4.78 + 2.19 mm (mean + SD) and the mean microvessel density /hpf (40x)
was 9.68 + 4.99 (mean + SD). 68.7% of the membranes depicted presence of acute/chronic
inflammatory infiltrates with foreign body giant cells and 25% of the samples showed new
bone formation. The thickness as well as the microvessel density of the membrane was
maximum between 8 and 12 weeks.

Conclusion: The Masquelet technique is an effective way of managing large bone defects
especially due to infective nonunions. Our study provides evidence regarding successful
clinical outcomes of this technique. Moreover, the study also characterizes the induced
membrane as osteogenic with features similar to periosteum in histology with peak biological
properties between 8 and 12 weeks. However, the issue of reactivation of infection despite
normal biochemical and clinical markers still remains a major issue in this technique.
Procurement of adequate amount of good quality bone grafts also remains a concern where
RIA is not available.

See the meeting app for complete listing of authors’ disclosure information.
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Application of Measurement of Femoral Eccentricity on Orthopaedic-Position
Radiographic Film of Hip Joint in Total Hip Arthroplasty

Junzui Li, MD

Guangxi Medical University, Nanning, China, People’s Republic of

Purpose: Our objective was to investigate the accuracy and reliability of hip orthopaedic
film in measuring femoral eccentricity before total hip arthroplasty.

Methods: 412 patients who underwent hip CT, hip radiograph, and pelvic radiograph
examination in the Third Affiliated Hospital of Guangxi Medical University were selected.
The femoral offset (FO) was measured on 3 kinds of slices . According to the value of femoral
eccentricity measured by CT, the reliability of femoral eccentricity measured by hip joint
and pelvic radiograph were compared.

Results: The FO was 39.2 mm (95% confidence interval [CI]: 37.3-40.5) on the pelvic
radiograph, the FO was 44.3 mm (95% CI: 42.2-45.8) on the radiograph of the hip joint, and
the FO measured on CT was 44.5 mm (95% CI: 43.1-45.3). Compared with the value measured
on CT, the FO on the pelvic orthopaedic film decreased by 5.3 mm (95% CI: 4.4-6.8), and the
FO on the hip orthopaedic film was similar to that on CT.

Conclusion: The femoral eccentricity measured on hip joint orthogonal radiograph is more
accurate than that measured on pelvic orthogonal radiograph. Accordingly, the method of
measuring femoral eccentricity onhip joint orthogonal radiograph is of academic value and
worth popularizing.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Arthroplasty Can Improve Long-Term Survival of Female Patients Sustained Femoral
Neck Fracture Age Over 90: The 10-Year Results Compared to Conservative Treatment
Liu Yang, DC

West China Hospital of Sichuan University, Chengdu, China, People’s Republic of

Purpose: China’s population of age over 90 years accounts for nearly 15% of the same age
group of the total world population. There is a lack of data reflecting the short and long-
term outcome of nonagenarian patients suffering femoral neck fracture in a China context.
The main purpose of the current retrospective study was to evaluate and compare the short
and long-term mortality between operative and nonoperative treatment of femoral neck
fracture patients over 90 years of age during the same 10-year period. The second goal is to
analyze the influence of gender difference on the mortality of these patients.

Methods: From January 2007 to December 2016, all consecutive nonagenarian and
centenarian patients with femoral neck fracture admitted to our hospital were included
for evaluation. The end point of follow-up was defined as the date of death or emigration,
or 30 August 2018, whichever came first, and survival was determined at this time. The
primary outcome was defined as 30-day mortality, 1-year, 2-year, 3-year, 4-year, and 5-year
mortality after injury. Survival status analysis was performed by the Kaplan-Meier method
for all- cause mortality. Using the log-rank (Mantel-Cox) test, the stratified analyses by
gender, arthroplasty group and vonservative group, educational level, and marital status
were performed to compare the difference of survival distributions.

Results: Finally, 104 patients, 54 women (51.9%) and 50 men (48.1%), were included in the
study. The arthroplasty group and the conservative treatment group included 37 and 67
patients, respectively. The median age of the arthroplasty group and conservative was 93years
(range, 90-100) and 92 years (range, 90-103), respectively. The survival time of arthroplasty
group is significantly higher than the conservative group (24.50 months vs 40 months, P =
0.012). The cumulative mortality after injury of 30 days, 1 year, 2 years, 3 years, 4 years, and
5 years for conservative group and arthroplasty group was 14.9% versus 8.1%, 26.9% versus
10.8%, 34.3% versus 18.9%, 46.3% versus 29.7%, 52.2% versus 35.1%, and 58.2 versus 40.5%,
respectively. The gender difference of survival distributions between the conservative group
and arthroplasty group is significant for women (P <0.05), but not for men (P = 0.6222).

Conclusion: The arthroplasty procedure can improve the short and long-term survival
of femoral neck fracture patients age above 90 years, especially for women. Arthroplasty
treatment in the extreme elderly should not be discounted on the grounds of age alone.
It can be anticipated that almost two-thirds of the patients will survive more than 5 years
after surgery.

See the meeting app for complete listing of authors’ disclosure information.
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Hemiprothesis After Hip Fracture in Geriatric Patients with Dementia Increases
Mortality and Lacks Functional Recovery

Konrad Schiitze MD; Peter H. Richter MD; Alexander Eickhoff; Florian T. Gebhard MD, PhD;
Christian Matthias Ehrnthaller

University Hospital of Ulm, Ulm, Germany

Purpose: Operative timing, perioperative management, and postoperative rehabilitation are
rising challenges in orthopaedic geriatric trauma. The aim of this study was to determine
the outcome of patients with dementia or severe commodities treated with hemiprosthesis
after hip fracture.

Methods: A retrospective chart review of 326 patients (mean age 81 + 9 years; 230 women
and 96 men) with hip fractures treated between 2009 and 2014 with a hemiprosthesis was
performed. Primary outcome measures were surgical and nonsurgical complication rates,
best achievable mobilization, and mortality.

Results: Patients with dementia had 20-fold increased risk to be bedridden after surgery and
9-fold increased risk of dying. Furthermore, they needed significantly more revision surgeries
because of surgical complications. Patients classified American Society of Anesthesiologists
(ASA) IV and V had significantly lower postoperative mobilization levels with only 10%
able to walk with crutches and 53% bedridden. They also had significantly more nonsurgical
complications while dementia had no effect on nonsurgical complication rate.

Conclusion: Patients classified ASAIV and V or suffering dementia showed poor outcome
after hip fracture treated with hemiprosthesis. Multidisciplinary approaches including
surgeons, geriatricians, and psychiatrists are needed to improve the outcome of these
patients. Minimally invasive alternatives to arthroplasty treatment should be considered
for a selected group of patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Venous Thromboembolism Following Delayed Surgery of a Hip Fracture
Ji Wan Kim, MD; Eic Ju Lim; Ki Chul Park
Asan Medical Center, Seoul, Korea, Republic of

Purpose: The goal of this study was to evaluate the incidence of venous thromboembolism
(VTE) in patients with hip fractures whose surgery was delayed, and the effect of prophylaxis
intervention regards to its success in preventing thromboembolic complications.

Methods: The medical records of patients who presented with a fracture were retrospectively
obtained. Inclusion criteria were the following: (1) surgically treated patients with hip
fracture, (2) surgical delay >24 hours from injury to surgery, (3) aged 50 years or older,
and (4) low-energy injury. Exclusion criteria were (1) pathologic fracture and (2) multiple
trauma patients. Delayed surgery was defined as surgery 24 hours after injury. All patients
had DVT prophylaxis postoperatively. Our conventional protocol of prophylaxis for VTE
was anti-embolism stocking without screening (group 1, n = 59). From September 2017, our
intensive protocol for VTE was performed with indirect deep venous thrombosis (DVT) CT
and pulmonary embolism (PE) CT (group 2, n = 60). When DVT was detected on screening,
inferior vena cava (IVC) filter was applied before the operation. Our prophylaxis protocol
consisted of mechanical prophylaxis immediately after admission and chemical prophylaxis
from admission to postoperative 7 days. Overall postoperative symptomatic VTE incidence
was evaluated. The relationship were analyzed between VTE and each age, sex, fracture
classification, body mass index (BMI), time from injury to admission, time from admission
to surgery, transfer from other hospital, preoperative infection, medical comorbidity
using Charlson comorbidity index (CCI), history of DVT or varicose vein, preoperative
anticoagulation agent, preoperative ambulation state using Koval score, operation method
(osteosynthesis vs arthroplasty), operation time, ICU stay, and hospital stay. We compared
the incidence of postoperative VTE between the 2 groups.

Results: 111 patients (38 males and 81 females) with a mean age of 78.2 years were enrolled.
The percentage of patients transferred from other hospitals was 68.1%. There were 63 cases
of femur neck fractures, 49 cases of intertrochanteric fractures, and 7 cases of subtrochanteric
fractures. The average time from injury to admission was 90.2 hours (range, 0.5-2160 hours),
and the average time from admission to the operation was 75.3 hours (range, 16-934 hours).
The average time from injury to operation was 165.5 hours (range, 25-2250 hours). A total
of 8 patients developed VTE (6.7%), of whom 2 had DVT, 3 had PE, and 3 patients had both
DVT and PE. Four patients (6.7%) were screened on preoperative evaluation in group 2.
The other 4 patients developed VTE postoperatively, and they were group 1. In group 1,
postoperative VTE occurrence of 6.8% (4/59) was higher than that 0% (0/64) in group 2 (P
=0.040).

Conclusion: The patients with delayed hip fracture surgery showed a high prevalence of

preoperative VTE, but our management protocol showed effective successful prevention
of symptomatic VTE including PE.

See the meeting app for complete listing of authors” disclosure information.
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Changes in Patellar Fracture Characteristics: A Multicenter Retrospective Analysis of
1596 Patellar Fracture Cases Between 2003 and 2017

Seong-Eun Byun, MD, PhD; Jaeang Sim, MD; Yong Bum Joo; Ji Wan Kim;

Won Chul Choi, MD; Young Gon Na, MD; Oog Jin Shon

CHA Bundang Medical Center, CHA University, Bundang-gu, Seongnam-si, Gyeonggi-do,
Korea, Republic of

Purpose: This study aimed to investigate the characteristics of patellar fracture and the
changes in these characteristics over time in Korea.

Methods: A total of 1596 patients with patellar fracture who visited 5 university hospitals
from 2003 to 2017 were included for the analysis. The demographic characteristics of the
patients, including age, gender, and body mass index, and fracture characteristics, including
fracture classification, injury mechanism, fixation method, and postoperative complication
rate, were analyzed through a review of the medical records.

Results: There were 988 (61.9%) male patients and 608 (38.1%) female patients. The mean age
was 51.3 years (range, 3-97) for the study group, 47.6 (range, 8-94) years for male patients,
and 57.3 (range, 3-97) years for female patients. An increasing trend in the proportion of
patients aged >60 years and female patients was observed during the study period (P =0.002
and P <0.001, respectively). According to the AO/OTA classification, type C1 was the most
common type, with 427 (26.8%) cases, followed by type C3, with 418 (26.2%) cases. In male
patients, type C3 was the most common, with 291 (29.5%) cases, whereas in female patients,
type C1 was the most common type, with 202 (33.2%) cases (P <0.001). The incidence of high-
energy injuries was higher in male patients than in female patients (P <0.001). The fixation
method showed a significant difference among periods. The percentage of tension-band
wiring decreased from 65.5% in 2003-2005 to 35.3% in 2015-2017 (P <0.001). The combined
method showed an increasing tendency from 14.9% in 2003-2005 to 40.3% in 2015-2017 (P
<0.001). Among 1596 patients, operative treatment was performed in 1095 cases(68.6%).
Nonunion including fixation failure was the most common complication, accounting for
35.1% of all complications. Patients aged >60 years with patellar fracture showed a higher
percentage of low-energy injuries and higher postoperative complication rates than younger
patients (P <0.001 and P = 0.002, respectively).

Conclusion: Patellar fractures in the female and elderly populations are increasing. Patellar
fractures in elderly patients showed a higher postoperative complication rate and percentage
of low-energy injury than those in younger patients. Therefore, patellar fractures in the
elderly population should be considered fragility fractures, and further studies are warranted
to suggest a specific treatment plan for fragility patellar fractures.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Surgical Treatment with Locking Plate for Nonunion in Femur and Tibia

Tomoaki Fukui, MD; Takahiro Niikura, MD, PhD; Keisuke Oe, MD, PhD;

Ryosuke Kuroda, MD

Department of Orthopaedic Surgery, Kobe University Graduate School of Medicine, Kobe, Japan

Purpose: Factors leading fractures to nonunion include instability of fracture sites, decreased
biological activity, and inappropriate reduction. In a case such that the causative factor of
nonunion is judged as insufficient stability, a surgical treatment to enhance stability will be
selected. Although the method of fixation varies depending on the cases, after the locking
plate appeared, stability by plate fixation dramatically improved and it started to be used for
surgery of nonunion. However, there are relatively few reports about nonunion treatments
with locking plates. The purpose of this study is to investigate the outcome of the cases that
were surgically treated using the locking plate for nonunion in femur and tibia.

Methods: 54 patients were diagnosed as nonunion of femurs or tibias and undertook surgical
treatments for nonunion of femur or tibia using locking plates in our institution from 2007 to
2017 and were able to be followed longer than 1 year postoperatively. The treatment course
of these cases was investigated mainly by radiographic evaluation.

Results: The mean age at the time of the nonunion surgery was 51.0 years, and there were 38
males and 15 females. Among 28 femoral nonunions, 8 and 24 cases achieved radiographic
bony union at 6 months and 1 year after the surgery, respectively. There was only 1 case of
correction loss, which was recognized 14 months postoperatively. Three cases including
the case of correction loss required reoperations; however, they eventually resulted in
bony fusion. Of 25 tibial nonunion, 12 and 21 cases got bone fusion at 6 months and 1
year after surgeries, respectively. Bone fusion was finally obtained in all cases except for
1 case, which showed correction loss 14 months after surgery. However, there was no case
requiring reoperation. There were 19 cases in the femur and 23 cases in the tibia using only
the locking plate as the internal fixation material. In other cases, it was used in combination
with intramedullary nails and so on.

Conclusion: In the cases of surgical treatment using locking plates for femoral and tibial

nonunion, good results were generally obtained. Compared to the femur, there was a
tendency that more cases were treated with only locking plates in the tibia.

See the meeting app for complete listing of authors’ disclosure information.
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Clinical Application of “Expanded Paratricipital Approach” for Fixation of
Complex Articular Fractures in Distal Humerus: Revisited with Cadaveric Study
and Case Series

Jae-Woo Cho, MD; Do-Hyun Yeo, MD; Beom-Soo Kim, MD; Eic Ju Lim; Seungyeob Sakong;
Dong-Wan Kang; Jinkak Kim, MD; Jong-Keon Oh, MD, PhD

Korea University Guro Hospital, Seoul, Korea, Republic of

Purpose: Although extensor mechanism-sparing paratricipital approach (expanded
paratricipital approach) has been introduced and clinically used for managing complex
articular fracture of the distal humerus, there had been no clinical guideline in which type
of fracture is indicated best for this approach. Aims of this study are to verify the superiority
of articular assessment of extensor mechanism-sparing paratricipital approach compared
with conventional approach and to find out certain reference line of articular assessment
for suggesting clinical guidance of this approach.

Methods: We designed 2 studies which included cadaveric study and retrospective
comparison study of clinical cases. Cadaveric study was designed to compare expanded
and conventional paratricipital approach using 40 matched paired elbows from 20 fresh-
frozen cadavers. Accessible articular length and distances of osteotomy marking from
capitellotrochlear sulcus and medial epicondyle were calculated based on osteotomy
markings of articular surface from lateral and medial side, respectively. 36 OTA/AO 13C
fracture cases treated by expanded paratricipital approach at a single Level-I trauma center
from 2015 to 2017 were divided into2 groups based on the location of main fracture line, which
was measured by preoperative CT scan. Demographics, Intraoperative details (operation
time and quality of reduction), clinical outcome (union rate, postoperative complications,
and presence of unscheduled surgery), and functional outcome (Mayo Elbow Performance
Score and DASH [Disabilities of the Arm, Shoulder and Hand score) were retrospectively
analyzed and compared between the 2 groups.

Results: Cadaveric study shows that expanded paratricipital approach can allow more
articular exposure than conventional approach (69.4% vs 52.7% of transepicondylar width).
Location of lateral osteotomy marking was significantly medially located in expanded
paratricipital approach (6.9 mm vs 1.7 mm medial to capitellotrochlear sulcus). Based on the
result of cadaveric study, a fracture line that lies 7 mm medial to capitellotrochlear sulcus was
selected as a reference line for ideal indication of approach. Comparison between Group 1
(15 cases, main fracture line lies lateral to reference line) and Group 2 (21 cases, main fracture
line lies medial to reference line) shows significant difference in operation time (138 min
vs 165 min), quality of reduction (malreduction rate 20% vs 33%), and complication rate.
Union rate and functional outcome were not significantly different between the 2 groups.

Conclusion: Expanded paratricipital approach makes wider exposure in articular surface
of distal humerus than that of conventional approach. However, this study can support that
expanded paratricipital approach can be more successfully applied to a fracture that has
main articular fracture line that does not exceed 7 mm medial to capitellotrochlear sulcus.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs., 9/26/19  Intl Forum: Upper Limb Injuries, PAPER #54

Optimal Plate Position in Minimally Invasive Plate Osteosynthesis for Midshaft
Clavicle Fractures: Simulation Using 3D-Printed Models of Actual Clinical Cases
Ji Wan Kim, MD; Ki Chul Park

Asan Medical Center, Seoul, Korea, Republic of

Purpose: This study evaluated the optimal anatomical locking plate position using
3-dimensional (3D)-printed models of the clavicle.

Methods: 3D models of the fractured clavicle were reproduced from 17 patients who
underwent minimally invasive plate osteosynthesis (MIPO) procedures. The fracture
location-the percentage of the distal fragment length compared to the entire clavicle-ranged
from 30% to 44%. We evaluated 4 commercially available plate systems for position and
fitting with the bone. After reducing the fracture on each 3D model, we determined the best
plate-fitting system.

Results: All the 8-hole anatomical plates fitted well when the plate was positioned in the
middle of the clavicle for fracture locations between 40% and 60% (Fig. 1). All 3 cases with
a fracture location >40% were treated with the 8-hole anatomical plate, and the simulation
study showed that these cases had an acceptable fit with the 8-hole anatomical plate and
the lateral clavicle plate. Among 11 cases with a fracture location between 30% and 40%,
only 4 cases had an acceptable fit with the 8-hole anatomical plate and the lateral plate,
but the other 8 cases had an acceptable fit onto the clavicle with a reversed position of the
anatomical plate or the lateral clavicle plate. In actual clinical practice, the 8-hole anatomical
plate was used in 2 cases, a reversed position of the plate in 7 cases, and a lateral plate in 2
cases. The 8-hole anatomical plate was found to be unsuitable when the fracture location was
<30%, in which case the lateral

fragment was not enough for 3

screws to be fixed. In this case,

only the lateral clavicle plate

had an acceptable fit. The length

of the lateral fragment when

the fracture location was 30%

equaled about 4.5 cm, which was

the minimum length required to

fix 3 bicortical screws.

Conclusion: Fitting the
anatomical plate in MIPO for
clavicle fractures depends on the
fracture location. This can help
surgeons determine the optimal
plate for clavicle MIPO.

See the meeting app for complete listing of authors’ disclosure information.
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Olecranon Osteotomy Fixation Following Complex Distal Humerus ORIF:
Plate or Tension Band?

Zhe Song; Yangjun Zhu, MD; Kun Zhang, MD; Weilou Feng, MD

Honghui Hospital,Xian Jiaotong University, Xian, China, People’s Republic of

Purpose: Distal humeral fractures in adults are complex and technically demanding injuries
to manage. Operative intervention is indicated in most cases and is often complicated by
difficult exposure, osteoporotic bone, and comminution in the metaphyseal and / or articular
region. There is controversy regarding a number of issues pertaining to the management of
distal humeral fractures, including the correct operative approach, fixation strategies, the role
of total elbow arthroplasty, management of the ulnar nerve, and indications for prophylaxis
against heterotopic ossification. A transolecranon approach allows for improved visualization
and more accurate reduction for the complex fractures of distal humerus. However, there
is still a controversy for the internal fixation of olecranon osteotomy following the open
reduction and internal fixation (ORIF) of complex distal humerus fractures. The purpose of
this study is to discussthese 2 methods of olecranon repair following olecranon osteotomy
in the ORIF of distal humerus fractures.

Methods: This was a retrospective study of distal humerus fractures treated through an
olecranon osteotomy approach. All cases with the olecranon osteotomy were fixed with
either plate fixation or tension band. According to the comprehensive imaging examinations
(radiographs and CT scan), careful analysis and accurate assessment for complex fractures
of distal humerus were performed for all patients, and treatment strategy was decided
meanwhile. Measured outcomes included the range of motion, healing time of olecranon
osteotomy, and development of complications. Mayo Elbow Performance Index (MEPI)
scores were obtained for all patients.

Results: 119 cases of complex fractures of distal humerus from June 2012 to June 2017
were identified and included a total of 81 eligible patients with OTA type 13-C2 or 13-C3
fractures. There were 43 males and 38 females with the average age of 42.6 years (range,
21-63). According to AO/OTA classification, there were 36 type 13-C2 cases, and 45 type
13-C3. 39 patients had fixation of the olecranon osteotomy with tension band, and 42 were
fixed with plate fixation. All of the 81 cases were followed for an average time of 28.6 months
(range, 24-40 months). Groups did not differ with respect to any preoperative characteristic.
Clinically there were no significant differences in healing time of olecranon osteotomy, range
of motion at any time point, complications related to the osteotomy, or patient MEPI scores.

Conclusion: Plate fixation and tension band of olecranon osteotomy following ORIF of
complex distal humerus with a transolecranon approach had similar outcomes. Therefore,
the acquainted surgical intervention and the cost difference of each modality should be
considered by orthopaedic surgeons when repairing the olecranon.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs., 9/26/19  Intl Forum: Upper Limb Injuries, PAPER #56

The Clinical Benefit of Fibular Allograft Augmentation in Locked Plating of Proximal
Humerus Fractures: A Retrospective Study

Yeming Wang, MD; Jianhua Yang; Junyang Liu; Xu Tian; Jingming Dong; Jie Sun, MD, MS
Tianjin Hospital, Tianjin, China, People’s Republic of

Purpose: The purpose of this study was to evaluate the clinical benefit of fibular allograft
augmentation for locked plating of unstable proximal humerus fractures.

Methods: We retrospectively assessed the functional outcome and complications in 23
patients with proximal humeral fractures with a disrupted medial column, treated with a
locking plate and an endosteal fibular strut graft. The average patient age was 57.43 years.
Postoperative assessments included radiographic imaging, range of motion, pain according
to the visual analog scale (VAS), Constant-Murley score, and complications.

Results: No patients were lost to follow-up and no major complications were recorded.
There was no osteonecrosis or screw penetration of the articular surface. All fractures healed
clinically and radiographically. After an average follow-up of 28.17 months, the mean
Constant score was 89.83 points. The median VAS pain level was 0.91 point. According to
the Paavolainen method, 19 patients had good results with a neck-shaft angle of 130 + 10°,
and 4 patients showed fair results with a neck-shaft angle of 100° to 120°. There was no
significant difference in the initial postoperative (126.73°+ 5.81°) and final (124.62° + 5.09°)
neck-shaft angles. The average height loss of humerus head is 0.12 + 0.09 cm.

Conclusion: For unstable proximal humerus fractures with medial comminution, locking

plate fixation with fibular graft augmentation was a reliable technique to restore the integrity
of the medial column and provided satisfactory clinical and radiological outcomes.

See the meeting app for complete listing of authors’ disclosure information.
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Clinical Application of 3D Printing Technology in Orthopaedic Trauma Surgery
Rahat Jarayabhand, MD; Chittawee [iamton, MD
Bhumibol Adulyadej Hospital, Bangkok, Thailand

Purpose: Our objective was to evaluate and summarize the uses and clinical applications
of 3-dimensional (3D) printing technology in orthopaedic trauma surgery.

Methods: Data from all consecutive trauma cases operated with the use of 3D printing
technology were collected and evaluated. The workflow starts from obtaining CT data from
the patient and sending them to the team of engineers. The surgeon discusses the plan of
treatment with the team and after discussion 3D images are created according to the specific
needs of each case, such as 3D model of fracture, mirror image from the nonfractured
side, simulation of fracture reduction, osteotomy and drilling guides, and patient-specific
implants. After the planning is approved from the team, all the necessary models, guides
or implants are printed. Surgery is done according to plan and the clinical applications of
3D printing and results of treatment are recorded. Postoperative anatomic parameters in
each particular case were compared to the uninjured side.

Results: A total of 19 cases were treated with use of 3D printing technology. Six acetabulum
fractures (5 both- column and 1 transverse with posterior wall) models were printed and used
for preoperative contouring of plate and planning of screws. One model of pelvis malunion
was printed for preoperative planning. Four cases of malunion distal end radius fracture were
treated with cutting and drilling guides and fixation with commercially available locking
plates. Two malunions of forearm (1 Monteggia fracture and 1 radial shaft) were treated
with cutting and drilling guides and patient-specific plates. Four cases of clavicle fractures
were treated with patient- specific plates with drilling guides for plate placement and 2 of
the cases were malunions corrected with cutting guides. One case of nonunion proximal
tibia was treated with customized cutting guide for allograft. One case of malreduction
of pronation external rotation ankle fracture was corrected with drilling guide for plate
placement and syndesmotic screw insertion, and fixation with a patient-specific plate. In
total, fracture models were printed for all cases, 12 cases used cutting and drilling guides,
and 7 cases were fixed with patient-specific implants. Comparable anatomic parameters to
the uninjured side were achieved in all cases.

Conclusion: From our study the clinical application of 3D printing technology in orthopaedic
trauma surgery can be summarized as follows: (1) preoperative planning, using models and
simulation of fracture reduction; (2) malunion correction, with cutting and drilling guides;
(3) intraoperative navigation for implant positioning and fracture reduction, using cutting
and drilling guides; and (4) patient-specific 3D-printed implant. This innovative technology
is very promising and can be applied for orthopaedic trauma surgery especially in areas with
complex anatomy, nonunions, and malunions for the achievement of anatomical reduction
in these difficult cases.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs., 9/26/19 Intl Forum: General Trauma, PAPER #58

Empowering Pre-hospital Care Providers to Better Manage Open Fractures
Aswinkumar Vasireddy, MBBS; Kelly Jones; Erica F. Ley, MSc
Essex & Herts Air Ambulance Trust, Earls Colne, United Kingdom

Purpose: The early administration of antibiotics has been shown to significantly reduce
the incidence of early infections in open fractures. As a result, national clinical governing
bodies recommend early intravenous (IV) antibiotic administration, ideally within 1 hour
from the time of injury. This target is difficult to achieve unless antibiotics are administered
by prehospital care providers. Physician-led prehospital air ambulance care teams exist
throughout the country. By engaging with this group, there is an opportunity to improve
the early management of open fractures. A previous study undertaken in 2016 showed low
prehospital antibiotic administration rates of 51%. The aim of this study is to demonstrate
how an ongoing educational and governance program, combined with engagement from
orthopaedic staff, can lead to improvements in care.

Methods: Following the results of the 2016 study, regular educational updates were
undertaken with prehospital care providers via the weekly case review meetings and
monthly governance meetings. All new staff in the service also had to complete a formal
assessment that tested their knowledge of clinical protocols. A repeat retrospective review
of records from January 2017 to December 2018 was completed to determine if there was an
improvement in performance. The primary intervention being reviewed was prehospital IV
antibiotic administration. Other interventions that were reviewed included documentation
of clinical examination findings, use of splints, and appropriate triage of patients to a
major trauma center or orthoplastics center. This study received ethical approval from the
prehospital care provider’s IRB.

Results: 126 patient suffered open fractures and were treated by the Air Ambulance Service
between 2017 and 2018. Results showed an improved antibiotic administration rate of
68%. In patients with isolated open fractures, the rate of IV antibiotic administration was
considerably higher at 79%. In those with multi-system injury, the rate was slightly lower
at51%. There were also associated improvements in the accuracy of clinical documentation,
use of splints, and appropriate triage of patients to major rrauma centers.

Conclusion: By engaging with prehospital care services, early interventions in the
management of open fractures can be safely completed in the field prior to hospital arrival.
Such engagement helps provide a more integrated approach to patient care and helps a
trauma network work more effectively. This study highlights the continued importance of
ongoing education, regular case discussion, and audits in order to improve and maintain
an effective and efficient service.

See the meeting app for complete listing of authors’ disclosure information.
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B-Ultrasound Surface Positioning Upper Arm Nerve Combined with MIPPO
Technique for Upper Humeral Shaft Fracture

Wei Fan, PhD

Xi’an Honghui Hospital, Xi’an, China, People’s Republic of

Purpose: This was a comparison of the effects of B-ultrasound surface positioning upper
arm nerve combined with MIPPO (minimally invasive percutaneous plate osteosynthesis)
technique and simple MIPPO technique in the treatment of upper humeral shaft fracture.

Methods: We retrospectively analyzed 105 patients with upper humeral shaft fracture.
There were 52 cases of B-ultrasound surface positioning upper arm nerve combined with
MIPPO technique group, and 53 cases of simple MIPPO technique. The operation time,
intraoperative blood loss, fracture healing time, and complication rate were recorded and
compared between the 2 groups. At the last follow-up, the Neer shoulder function score
(MEPS [Mayo Elbow Performance Score]) was used to assess joint function. There was
no significant difference in preoperative general data (age, gender, fracture classification)
between the 2 groups (P >0.05), which were comparable.

Results: 105 patients were followed for 10 to 18 months (mean 12 months). B-ultrasound
surface positioning upper arm nerve combined with MIPPO technique group surgery time
(62.8 £ 8.6 min), intraoperative blood loss (107.4 + 5.6 mL), and complication rate (7.8%) were
compared with simple MIPPO technique group surgery. There was significant difference
in time (96.8 £ 7.5 min), intraoperative blood loss (215.4 + 7.2 mL), and complication rate
(22.2%) (P <0.05). Efficacy was evaluated according to MEPS score: B-ultrasound surface
positioning upper arm nerve combined with MIPPO technique group: excellent in 47 cases,
good in 2 cases, fair in 1 case, poor in 2 cases; excellent and good rate was 94.2%. Simple
MIPPO technique group: excellent in 41 cases, good in 2 cases, fair in 4 cases, poor in 6
cases; the excellent and good rate was 77.4%. The excellent rate of B-ultrasound upper arm
nerve combined with simple MIPPO technique group was significantly higher than that of
MIPPO-only group (P < 0.05).

Conclusion: Forupperhumeral
fractures, the B-ultrasound
surface positioning upper
arm nerve combined with
MIPPO technique group is
significantly better than the
simple MIPPO technique
group in operation time,
surgical bleeding volume, and
complication rate. The patient
can obtain good clinical results
and is worthy of promotion.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs., 9/26/19 Intl Forum: General Trauma, PAPER #60

Syndesmotic Fixation in Unstable Ankle Fractures: Does Early Postoperative Weight
Bearing Affect Radiographic Outcomes?

Khalid Al-Hourani, MD; Michael Thomas Stoddart, MBBS; Timothy Chesser, MB, BS, FRCS
North Bristol NHS Trust, Bristol, United Kingdom

Purpose: Syndesmotic ankle injuries are unstable, leading to tibiofibular diastasis. The
decision to weight-bear patients following stabilization of ankle fractures with syndesmotic
instability remains controversial and varies both within and between centers. We aimed to
analyze whether early full weight bearing following syndesmotic fixation affected early
and late radiographic PP suggestive of diastasis.

Methods: This was a retrospective comparative cohort study of 86 patients, over a 2-year
period in a Level- I trauma center. The primary outcome measure was early diastasis. The
secondary outcomes were late diastasis, wound complications, and reoperation. Analysis
of variance was used for the predictor variable of weight- bearing status. We assumed a
priori that P values <0.05 were significant.

Results: Median age was 36 years (interquartile range [IQR] 30), with 54 males and 32
females. Median follow- up was 12 weeks (IQR 6). There was no significant difference when
comparing weight-bearing status and change in radiographic measurements intraoperatively
compared to 6 and 12-week follow-up radiographs (tibiofibular clear space P = 0.799,
tibiofibular overlap P = 0.733, and medial clear space P = 0.261). There was no association
with weight-bearing status and late diastasis or secondary outcomes.

Conclusion: After surgical stabilization of an unstable syndesmotic injury, full weight bearing

did not lead to syndesmotic diastasis in the early postoperative period. Full weight bearing
is recommended following ankle fixation, which includes syndesmotic fixation.

See the meeting app for complete listing of authors’ disclosure information.
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Whether Bisphosphonate Delays Bone Healing After Hip Fracture Fixation in
Elderly Patients

Ong-Art Phruetthiphat, MD; Yanin Plumarom

Phramongkutklao Hospital, Bangkok, Thailand

Purpose: Hip fracture has been recognized as the most serious complication of osteoporosis
because of its consequence including disability, poor quality of life, increased risk of mortality,
and health-care costs. Therefore, bisphosphonates are widely used for osteoporotic patients
and their efficacy is reduction of the risk of fragility fracture in clinical trials. Previous
animal studies demonstrated that delaying a single dose of zoledronic acid (1 or 2 weeks
after fracture) displayed significantly increasing bone strength and fracture repair while
a yearly intravenous zoledronic acid in clinical study (The HORIZON-RFT) significantly
reduced any new clinical fracture for a secondary prevention of hip fracture. However,
current studies lack data demonstrating whether bisphosphonate delays bone healing
after hip fracture repair in clinical practice. Therefore, the purpose of our study is to define
whether bisphosphonates after proximal femoral nail antirotation (PFNA) fixation for elderly
intertrochanteric fracture interrupt the fracture repair.

Methods: After IRB approval, 174 elderly patients with intertrochanteric fractures from
low energy trauma underwent PFNA fixation. Demographic data, comorbidity, time to
union, functional outcome, and complications were collected. Patients were classified into 2
groups: patients taking bisphosphonates after fracture repair and those who did not receive
bisphosphonates. All patients received supplemental vitamin D and calcium. The primary
outcome was measured by time to clinical union and radiographic union (weeks) between
groups. The secondary outcome measured the functional outcome (Harris Hip Score, HHS)
and complications including mortality rate between groups.

Results: There was comparable functional class and comorbidities between those with
bisphosphonate and those without bisphosphonate intake. The former group had
significantly lower mortality rate than the latter group (6.7% vs 23.5%, P = 0.004) while there
was no difference in time to clinical union (6.9 weeks vs 6.7 weeks, P = 0.505), radiographic
union (12.4 weeks vs 12.1 weeks, P = 0.223), and functional outcome (HHS) between both
groups.

Conclusion: Bisphosphonate is useful for osteoporotic hip fracture, including significantly
decreased mortality rate without inhibiting bone healing after fracture fixation in clinical
practice.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

119

(92}
=
O
<
&
=
[%2)
m
<
&
=
:
~




(92}
=
O
<
[~
=
[92)
-}
<
&
=
<
[

See the meeting app for complete listing of authors’ disclosure information.

120






(92}
=
O
<
[~
=
[92)
-}
<
&
=
<
[

See the meeting app for complete listing of authors’ disclosure information.

122
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Hip Fracture Evaluation with Alternatives of Total Hip Arthroplasty versus
Hemi-Arthroplasty (X): A Multinational Randomized Controlled Trial of X Patients
HEALTH Investigators

McMaster University, Hamilton, ON, Canada

Purpose: Displaced femoral neck fractures can have devastating impacts on quality of life
and patient function. Evidence for optimal surgical approach is far from definitive. X aimed
to evaluate unplanned secondary procedures following total hip arthroplasty (THA) versus
hemi-arthroplasty (HA) within two years of initial surgery for displaced femoral neck
fractures. Secondary objectives evaluated differences in patient function, health-related
quality of life, mortality, and hip-related complications.

Methods: X is a large randomized controlled trial that included X patients across 81 centers
in X countries. Patients aged 50 years or older with displaced femoral neck fractures
received either THA or HA. Participants were followed for 24 months post-fracture and
a Central Adjudication Committee adjudicated fracture eligibility, technical placement of
prosthesis, additional surgical procedures, hip-related complications, and mortality. The
primary analyses were a Cox proportional hazards model with time to the primary study
endpoint as the outcome and THA versus HA as the independent variable. Using multi-level
linear models with three levels (centre, patient, and time), with patient and centre entered
as random effects, the effect of THA versus HA on quality of life (Short Form-12 (SF-12)
and EQ-5D), function (Western Ontario and McMaster Universities Osteoarthritis Index
(WOMACQ)), and mobility (Timed Up and Go Test (TUG)) were estimated separately. The
last participant follow-up is scheduled for May 2019 and the trial results will be released
at the OTA annual meeting,.

Results: Patients were a mean X years old, X% female, and X% Caucasian. We identified
that X secondary procedures occurred in X patients over the two-year follow-up period (X%,
95% CI: XX-XX). THA conferred the following risk of a secondary procedure within two
years relative to HA (RR:XX, 95% CI: YY-YY, p=X). In comparison to HA, THA impacted
secondary outcomes as follows: health-related quality of life, as measured by the SF-12
and EQ-5D (Adjusted Mean Difference (AMD) XX, 95% CL YY-YY, p=X; AMD XX, 95% CI:
YY-YY, p=X, respectively); functional outcomes and mobility, as measured by the WOMAC
and TUG (AMD XX, 95% CIL YY-YY, p =X; AMD XX, 95% CI: YY-YY, p=X, respectively).
The two-year mortality rate was XX (RR:XX, 95% CI: YY-YY, p=X) in the THA group and
XX (RR:XX, 95% CI: YY-YY, p=X) in the HA group.

Conclusion: This study represents a major international effort to identify the most effective
arthroplasty option for displaced femoral neck fractures. These results will impact clinical
practice and enhance the quality of life for hip fracture patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs,, 9/26/19  AM19: Program Committee Highlight Papers, PAPER #63

Operative versus Nonoperative Treatment of Acute Unstable Chest Wall Injuries:
A Multicenter Randomized Controlled Trial

Niloofar Dehghan, FRCSC, MD, MSc; Aaron Nauth, MD; Emil H. Schemitsch, MD;
Milena Vicente, RN; Richard Jenkinson, MD; Hans |]. Kreder, MD;

Michael D. McKee, MD, FRCSC; Canadian Orthopaedic Trauma Society (COTS);
Unstable Chest Wall RCT Study Investigators

St. Michael’s Hospital, Toronto, ON, Canada

Purpose: Unstable chest wall injuries have high rates of mortality and morbidity. These
injuries can lead to respiratory dysfunction, and are associated with high rates of pneumonia,
sepsis, prolonged ICU stays, and increased health-care costs. Numerous studies have
demonstrated improved outcomes with surgical fixation compared to non-operative
treatment. However, an adequately powered multicenter randomized controlled study
using modern fixation techniques has been lacking.

Methods: We present a multicenter, prospective, randomized controlled trial comparing
surgical fixation of acute, unstable chest wall injuries with the current standard of
nonoperative management. Patients aged 16-85 years with a flail chest (3 or more consecutive,
segmental, displaced rib fractures), or severe deformity of the chest wall, were recruited
from multiple trauma centers across North America. Exclusion criteria included: severe
pulmonary contusion, severe head trauma, randomization >72 hours from injury, inability
to perform surgical fixation within 96 hours from injury (in those randomized to surgery),
fractures of the floating ribs, or fractures adjacent to the spine not amenable to surgical
fixation. Patients were seen in follow-up for 1 year. The primary outcome was days free
from mechanical ventilation in the first 28 days following injury. Secondary outcomes were
days in ICU, rates of pneumonia, sepsis, need for tracheostomy, mortality, general health
outcomes, pulmonary function testing, and other complications of treatment. A sample size
of 206 was required to detect a difference of 2 ventilator-free days between the 2 groups,
using a 2-tailed alpha error of 0.05 and a power of 0.80.

Results: A total of 207 patients were recruited from 15 sites across Canada and USA, from
2011-2018. 99 patients were randomized to nonoperative treatment, and 108 were randomized
to surgical fixation. Overall, the mean age was 53 years, and 75% of patients were male.
The commonest mechanisms of injury were: motor vehicle collisions (34%), falls (20%),
motorcycle collisions (14%), and pedestrian injuries (11%). The mean ISS at admission was
26, and patients had a mean of 10 rib fractures. 89% of patients had pneumothorax, 76%
had hemothorax, and 54% had pulmonary contusion. There were no differences between
the 2 groups in terms of demographics. The final results will be available and presented at
the OTA meeting in Denver.

Conclusion: This is the largest randomized controlled trial to date, comparing surgical
fixation to nonoperative treatment of unstable chest wall and flail chest injuries. The results
of this study will shed light on the best treatment options for patients with such injuries,
help understand outcomes, and guide treatment. The final results will be available and
presented at the OTA meeting in Denver.

See the meeting app for complete listing of authors’ disclosure information.
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Autologous Iliac Bone Graft versus Biphasic Hydroxyapatite/Calcium Sulfate Cement
for Treatment of Bone Defects in Tibial Plateau Fractures: A Multicenter, Prospective,
Randomized Clinical Trial

Alex Hofmann, MD; Stanislav Gorbulev; Paul Alfred Griitzner; Arndt Peter Schulz, MD, PhD;
Rupert Schupfner, OT; Michael Raschke, MD; Martijn Van Griensven; Pol Maria Rommens, MD
University Medical Centre, Mainz, Germany

Purpose: Bone graft substitutes are widely used for augmentation of traumatic bone defects in
tibial plateau fractures, but their clinical outcome in comparison to autologous bone grafting
remains under debate. This study investigates the differences in quality of life, pain and
radiographic subsidence in the treatment of tibial plateau fracture-associated bone defects
using either autologous iliac bone graft (AIBG) or a bioresorbable hydroxyapatite / calcium
sulfate cement (BONE VOID FILLER [CBVF]).

Methods: 137 patients with acute traumatic depression fractures of the proximal tibia
(AO types 41-B2 and AO 41-B3) were enrolled in a prospective, controlled, randomized,
multicenter trial including 20 centers. Patients were randomized to receive either AIBG or
CBVF to reconstruct the subchondral bone defect after open reduction and internal fixation.
Primary outcome measure was the Short Form-12 version 2 (SF-12v2) Physical Component
Summary (PCS) score at week 26. The co-primary end point was the pain level 26 weeks
after surgery measured by a visual analog scale (VAS). The SF-12v2 Mental Component
Summary (MCS) score after 26 weeks and subsidence of the tibia plateau on radiographs
at 26 weeks served as key secondary end points.

Results: Age, gender, fixation method (locking vs non-locking plates), and fracture patterns
were comparable in the 2 groups. CBVF was noninferior to AIBG regarding the SF-12v2 PCS
and MCS, as well as in the pain score (VAS) at 26 weeks. There was a significant reduction
of blood loss and a trend towards a shorter duration of surgery (not significant) in the CBVF
group. Rate of articular subsidence during the 3 to 6-month follow-up period was equal in
both groups.

Conclusion: Equal patient-reported outcomes and radiological results can be achieved in
tibial plateau fractures if hydroxyapatite/calcium sulfate cement or AIBG are used. The
indication for autologous bone grafting in tibial plateau fractures therefore needs careful
consideration.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs,, 9/26/19  AM19: Program Committee Highlight Papers, PAPER #65

Deltopectoral versus Deltoid Split Approach for Proximal HUmerus Fracture Fixation
with Locking Plate: A Prospective RAndomized Study (HURA Study)

Dominique Rouleau, MD; George Yves Laflamme, MD; Frederic Balg, MD; Benoit Benoit, MD;
Michel Malo, MD; Francois Vezina, MD; Stephane Leduc, MD

Hopital du Sacré-Coeur de Montréal (CIUSSS NIM), Montreal, QC, Canada

Purpose: There are 2 options when choosing the surgical approach for locking plate fixation
to treat proximal humerus fractures (PHFs). The deltoid split (DS) approach, developed
according to minimally invasive surgery principles, and the classic deltopectoral (DP)
approach, believed to increase the risk of avascular necrosis and making access to the
greater tuberosity more difficult. The purpose of the present study (NCT-00612391) was to
compare outcomes for both methods in terms of function, quality of life, and complications
in a prospective randomized multicenter study using CONSORT (Consolidated Standards
of Reporting Trials) guidelines.

Methods: From 2007 to 2016, all patients, from 2 university trauma centers, meeting the
inclusion criteria (PHF Neer II/III, isolated injury, skeletal maturity, speaking French or
English, available for follow-up (FU), ability to fill questionnaires) were invited to participate.
Exclusion criteria were: preexisting pathology to the limb, patient-refusing or too ill to
undergo surgery, patient needing another type of treatment (nail, arthroplasty), axillary nerve
impairment, open fracture. After consent, patients were randomized to 1 of the 2 treatments
using the dark envelope method. Preinjury status was documented by questionnaires (Short
Form-12 [SF12], Q-DASH [an abbreviated version of the Disabilities of the Arm, Shoulder
and Hand Questionnaire], Constant score). Range of motion was assessed. Patients were
followed at 2 and 6 weeks, and 3, 6, 12, 18, and 24 months. Power calculation was done
with primary outcome: Q-DASH.

Results: A total of 83 patients were randomized; 44 to the DS and 39 to the DP approach
with a mean age of 62 years (£14) and 77% were females. Groups were equivalent in terms
of age, gender, body mass index (BMI), severity of fracture and preinjury scores, Neer II
(53%) and Neer III (47%). Minimum FU was 12 months, mean was 26 months. All clinical
outcome measures were in favor of the deltopectoral approach. Primary outcome measure,
Q-DASH, was better statistically and clinically in the DP group (12 vs 26, P =0.003). Patients
with DP had less pain and better quality of life scores than with DS (VAS [visual analog
scale] 1/10 vs 2/10, P = 0.019 and SF12 mental 56 vs 51, P = 0,049, respectively). Constant-
Murley score was higher in the DP group (73 vs 60, P = 0.014). However, active external
rotation was better with the DS approach (45° vs 35°). There were more complications in DS
patients, with 4 screw cut-outs versus 0, 4 avascular necrosis versus 1, and 5 reoperations
versus 2. Calcar screws were used for a majority of DP fixations (57%) versus a minority of
DS (27%) (P = 0.012).

Conclusion: The primary hypothesis on the superiority of the deltoid split incision was
rebutted. The added difficulty involved with the use of calcar screws and intramuscular
dissection for the DS approach could be partly responsible for this difference. The DP
approach should be used during Neer II and III PHF fixation.

See the meeting app for complete listing of authors” disclosure information.
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A Locked Plating versus Nailing for Proximal Tibia Fractures: A Multicenter RCT
Paul Tornetta. MD; Kenneth A. Egol, MD; Clifford B. Jones, MD, FACS;

Robert F. Ostrum, MD; Catherine A. Humphrey, MD; Robert Paul Dunbar, MD;

William M. Ricci, MD; Laura Phieffer, MD; David C. Teague, MD; Henry Claude Sagi, MD;
Andrew N. Pollak, MD; Andrew H. Schmidt, MD; Stephen A. Sems, MD;

Hans-Christoph Pape, MD; Saam Morshed, MD; Edward Perez, MD

Boston University Medical Center, Boston, MA, United States

Purpose: Both intramedullary (IM) nails and locked plates are utilized for their treatment
of extra-articular proximal tibia fractures. The purpose of this study was to evaluate the
radiographic, functional, and patient- based outcomes of locked plates (P) versus IM nails
(N) for proximal tibia fractures.

Methods: All adult patients with A1-3 or C1 proximal tibia fractures were offered entry into
an OTA-funded randomized controlled trial (RCT). Randomization was with permutated
blocks for open and closed fractures using a HIPAA (Health Insurance Portability and
Accountability Act)-compliant web-based system. Patients requiring articular reduction
were excluded. Demographics, fracture characteristics, surgical variables, radiographs,
walking ability, Short Musculoskeletal Function Assessment (SMFA), bother index, and EQ-
5D (EuroQol 5 Dimensions) were assessed based on available patients at each time point (3,
6, and 12 months). Comparisons were made with Graphpad software.

Results: 108 patients were randomized and 99 patients (76 M; 23 F) aged 20 to 87 years
(average, 46) treated with nails (52) or locked plates (47) were followed. There were no
differences in demographics or injury pattern. Average ISS was 11.2 (11.8 N; 10.7 P), 36% were
open, 18% had simple intra-articular extension, and 52% smoked. Compartment syndrome
was more common in the nail group (4:1). Surgical time did not differ between the groups
(180 [P] vs 155[N] min, P = 0.7). 40% of nails were done in relative extension and 42% had
blocking screws. Malalignment >5° occurred in 3 patients in each group. Walking ability,
stair climbing, pain, and use of supports were graded using categorical values. There were
no differences at any time point between the groups. 50% of both groups were full weight-
bearing at 3 months. At 1 year, the average patient could walk >10 blocks, walk stairs using
arailing, and needed no supports. 7% of both nails and plates lacked at least 5° of extension.
There was no difference in the SMFA, bother index, EQ-5D, or EQ Index at 3, 6, or 12 months
(P = 0.55-0.98). At 1 year the average scores were: SMFA 28.4, bother 26.6, EQ-5D 0.70,
and EQ health 70. There were 3 deep infections in the nail group (2 closed; 1 open) and 1
deep (open) and 2 superficial infections (1 closed; 1 open) in the plate group. Nonunions
occurred in 4 nails and 5 plates. 20 and 17 adverse events occurred in the nail and plate
groups, respectively.

Conclusion: With the number studied, we found no difference in the radiographic, functional,
or patient-based outcomes of nails compared with locked plates for proximal tibia fractures.
Patients have substantial disability at 1 year regardless of treatment. Complications were
common, but rates did not differ between groups.

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs., 9/26/19  AM19: Program Committee Highlight Papers, PAPER #67

Early Motion and Directed Exercise (EMADE) versus Usual Care, Post Ankle Fracture
Fixation: A Pragmatic Randomized Controlled Trial

Paul A. Matthews, MA, MSc; Jessica Nightingale, BS; Tim Coughlin; Brigitte Scammell, MD;
Benjamin Ollivere, FRCS (Ortho), MD, MBBS

University of Nottingham, Nottingham, United Kingdom

Purpose: Ankle fractures are one of the most common injuries treated surgically. However,
over 20% have functional restrictions or ongoing pain 6 months following injury. Usual
care postsurgery is around 6 weeks of cast immobilization. This is known to be associated
with disuse atrophy and joint stiffness, and an alternative strategy is a removable splint and
early directed physiotherapy-based rehabilitation. Our objectives were to (1) develop an
early motion and directed exercise (EMADE) physiotherapy intervention and (2) determine
the outcomes of EMADE versus immobilization at 12 weeks following operative fixation.

Methods: Patients were recruited following surgery into a pragmatic randomized control
trial (RCT) testing usual care against the EMADE program. We recruited 157 with surgically
fixed Weber B ankle fractures. The EMADE physiotherapy intervention (between weeks 2
and 4 postsurgery) combined non-weight-bearing progressive home exercises with manual
therapy, advice, and education. The usual care group received plaster cast immobilization.
The primary outcome was the Olerud-Molander ankle score (OMAS) questionnaire at 12
weeks postsurgery (minimal clinically important difference [MCID]: 10 OMAS points).
Secondary measures included the EQ-5D-5L (EuroQol 5 Dimensions 5 Levels. The protocol
was registered and published. Follow-up was to 12 months and a range of secondary
outcomes and patient experience data were collected in addition to the primary outcome
score.

Results: 130 participants returned their 12-week postsurgery data, achieving 80% power to
detect a change at the MCID level. At the primary outcome of 12 weeks, group mean OMAS
scores were 62.0 and 48.8 (standard deviation [SD] 21, 22.5) favoring EMADE (P <0.001).
There were no intervention-related or unexpected adverse events, including instability or
wound breakdown.

Conclusion: This RCT yielded both clinical and statistical
outcomes in favor of the EMADE physiotherapy intervention
over the usual care of 6 weeks immobilization, in surgically
fixed Weber B ankle fracture patients.

See the meeting app for complete listing of authors” disclosure information.
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Intravenous Ibuprofen Reduces Opioid Consumption in Acute Pain Management for
Orthopaedic Trauma Patients

Russell Weisz, MD; Alexander Fokin, MD, PhD; Amy Flynt, PhD; Ines Macias-Perez, PhD;
Leo Pavliv, RPH; Maggie Crawford; lvan Puente

Delray Medical Center, Delray Beach, FL, United States

Purpose: This study was undertaken to evaluate the efficacy of intravenous ibuprofen
(Caldolor) administration in the management of acute pain in orthopaedic trauma patients
and to minimize opioid use.

Methods: This randomized, double-blind, parallel design, placebo-controlled trial was
conducted at a Level-I trauma center. A total of 99 orthopgedic trauma patients with
fractures of the ribs, face, extremities, and/or pelvis were randomized to receive either
800 mg intravenous (IV) ibuprofen (53 patients) or placebo (44 patients). The treatment
was administered every 6 hours for a total of 8 doses within 48 hours of admission and
the same PRN (pro re nata, or as-needed) medications along with 20 mg IV or oral Pepcid
twice a day. Analyzed variables included: pain intensity measured by Numerical Rating
Scale, opioid consumption adjusted to morphine equivalent dose, and time to first narcotic
administration. The primary outcomes were reduction in opioid consumption, time to first
narcotic medication, and decrease in pain intensity. Treatment assignment remained blind
to all authors, until all results were obtained and statistical analysis had been completed.

Results: Two groups had comparable baseline characteristics: age, gender composite,
mechanism of injury, type of injury, ISS, and initial pain intensity. IV ibuprofen statistically
significantly reduced opioid consumption compared with placebo during the initial 48-
hour time period (P = 0.017). Pain intensity calculated as pain intensity differences was not
significantly different between groups over the entire period but was significantly different
at 8 hours. Time to first narcotic medication was significantly longer in the Caldolor group
(hazard ratio: 1.640; 95% confidence interval: 1.009, 2.665; P = 0.046).

Conclusion: IV ibuprofen provided adequate analgesia, prolonged time to first narcotic
administration, and reduced the amount of prescription opioids required for pain treatment
in orthopgedic trauma patients, which makes Caldolor a recommended candidate for
managing acute pain in the diverse trauma population.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs,, 9/26/19  AM19: Program Committee Highlight Papers, PAPER #69

A Prospective Clinical Trial Comparing Operative versus Nonoperative Fixation of
Minimally Displaced Lateral Compression Pelvic Fractures

Gerard Slobogean, MD; Greg E. Gaski, MD; Jason W. Nascone, MD; Marcus F. Sciadini, MD;
Roman Natoli, MD; Theodore T. Manson, MD; Christopher T. LeBrun, MD;

Todd O. McKinley, MD; Walter W. Virkus, MD; Anthony T. Sorkin, MD; Krista M. Brown, MS;
Andrea Lynn Howe, BS; Joshua Rudnicki, BS; Blessing Enobun; Nathan N. O’Hara;

Jeff Gill, PhD; Robert V. O’Toole, MD

University of Maryland & Indiana University, Baltimore, MD, United States

Purpose: The purpose of this trial was to compare the early pain and functional outcomes
of operative fixation versus nonoperative management for lateral compression (LC) pelvic
fractures.

Methods: Patients ages 18 to 80 years with an LC pelvic ring injury consisting of a complete
posterior fracture and <1 cm of displacement were approached for randomization at 2
centers. For patients refusing randomization, a separate observational cohort was recruited
after patients selected their treatment (to minimize surgeon selection bias). 50 patients
were treated nonoperatively and 44 with surgical fixation, with 67% of participants being
randomized. 72% of the included fractures were displaced <5 mm and 67% were LC-1
patterns. Standard principles of reduction and fixation methods were applied to the surgical
group, with most patients receiving a closed or percutaneous reduction (87%). The mean
age was 44 years (standard deviation [SD] 18). The primary outcome was patient-reported
pain using the 10-point Brief Pain Inventory (BPI). Functional outcome was measured using
the 100-point Majeed pelvis score. Outcomes were analyzed using longitudinal regression
models to compare the average treatment effect from 96 hours postinjury to 2, 6, and 12
weeks postinjury. A Bayesian analysis with noninformative priors was used to determine
the probability of the average treatment effect exceeding the minimum clinically important
difference (MCID) for the pain outcome. Analyzes of the 63 randomized patients and the
entire patient cohort obtained similar results; therefore, the data from all 94 patients are
presented for simplicity.

Results: The unadjusted average treatment effect of surgery sustained over the 12 weeks
was a 0.9-point reduction in BPI score (SD 0.2) and a 7.7-point improvement in Majeed score
(standard error [SE] 2.8). Point estimates showed differences between treatment groups at
each follow-up for the pain and functional outcomes. Based on a 1.0-point MCID estimate
for the BPI, there is a 32% probability the average 3-month treatment benefit from surgical
fixation exceeds the clinically important threshold for pain improvement.

Conclusion: These results suggest surgical fixation provides a small average improvement
in pain and functional outcome for up to 3 months. However, the probability of achieving
a clinically important benefit must be balanced with the costs and risks of surgery for each
individual patient.

See the meeting app for complete listing of authors” disclosure information.
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Does Negative Pressure Wound Therapy Reduce the Odds of Infection and Lower
Health-Related Quality of Life in Open Fracture Patients?

Yousif Atwan, MD; Emil H. Schemitsch, MD; Sheila Sprague, PhD; Sofia Bzovsky;

Kyle |. Jeray, MD; Brad Petrisor, MD; Mohit Bhandari, MD, FRCSC, PhD; FLOW Investigators
McMaster University, Hamilton, ON, Canada

Purpose: Negative pressure wound therapy (NPWT) is commonly used to manage severe
open fracture wounds. The recently completed randomized controlled trial (RCT) evaluated
the effect of NPWT versus standard wound management on 12-month disability and rate
of deep infection among patients with severe open fractures of the lower limb and reported
no differences. Using data from the trial of open fracture patients, we aimed to evaluate
the impact of NPWT on the odds of having deep infections and health-related quality of
life (HRQL).

Methods: Our analyses included participants from the open fracture trial who had Gustilo
IT and IIT lower extremity fractures. To adjust for the influence of injury characteristics on
type of dressing received, a propensity score was developed from the data set. A one-to-one
matching algorithm was then used to pair patients with a similar propensity for NPWT.
Mixed effects logistic regression was used to evaluate the association between type of
wound dressing and development of a deep infection requiring operative management
(dependent variable) in the matched cohort. Gustilo type, irrigation solution, fracture
location, mechanism of injury, and degree of contamination were included as adjustment
variables. To determine any differences in HRQL between the NPWT and standard wound
dressing groups, we conducted 2 multilevel models with 3 levels (center, patient, and time)
and included Short Form-12 (SF-12) Physical Component Summary (PCS) and SF-12 Mental
Component Summary (MCS) as dependent variables. Gustilo type, irrigation solution,
fracture location, mechanism of injury, degree of contamination, and preinjury SF-12 scores
were included as adjustment variables. All tests were 2-tailed with alpha = 0.05.

Results: After applying propensity score-matching to adjust for the influence of injury
characteristics on type of dressing used, there were 270 matched pairs of patients available
for comparison. The odds of developing a deep infection requiring operative management
within 12 months of initial surgery was 4.22 times higher in patients who received NPWT
compared to those who did not receive NPWT (odds ratio [OR] 4.22, 95% confidence interval
[CI] 2.26-7.87; P <0.0001). 1329 participants were included in our HRQL analysis and those
treated with NPWT had significantly lower SF-12 PCS at all follow-up visits (6 weeks, 3
months, 6 months, 12 months) postfracture (P = 0.01). Participants treated with NPWT had
significantly lower SF-12 MCS at 6 weeks postfracture (P = 0.03).

Conclusion: Our analysis found that patients treated with NPWT had higher odds of
developing a deep infection requiring operative management and that being treated with
NPWT was associated with lower physical quality of life in the 12 months postfracture.
While there may have been other potential adjustment variables not controlled for in this
analysis, our results suggest that the use of this treatment should be re-evaluated.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Thurs., 9/26/19 ~ AM19: Program Committee Highlight Papers, PAPER #71

Impact of Fascia Iliaca Block on Pain Outcomes and Opioid Consumption for Hip
Fracture Patients: A Prospective, Randomized Study

Spencer Schulte, MD; Mai P. Nguyen, MD; Michael Reich, MD; Adam Adler, MD;
Richard Van Tienderen, DO; Isaac Fernandez, M D

Texas Tech University Health Sciences Center, El Paso, TX, United States

Purpose: Hip fractures are a common injury among the elderly. Injury to this population leaves
them vulnerable to substantial morbidity and mortality. The cornerstone of perioperative
pain management for hip fractures is typically opioid medications. Retrospective studies for
hip fractures and extrapolation from high-level arthroplasty studies suggest that regional
nerve blockade is an option for decreasing opioid use among those with hip fractures. Our
objective was to perform a prospective, randomized study to validate the efficacy of a fascia
iliaca block (FIB) on pain, opioid use, and function after operative treatment of hip fractures.

Methods: A single-center, prospective, randomized controlled study of patients between 18-99
years old treated operatively in 2018 through January 2019 for femoral neck, intertrochanteric,
or subtrochanteric hip fractures was performed at a Level-I trauma center. Patients were
randomized to either receive the block or not to receive the block based on medical record
number (MRN). Polytrauma patients, pathologic fractures, revision procedures, and patients
with dementia were excluded. Primary outcomes were the morphine equivalent dose (MED)
of opiate consumption, visual analog scale (VAS) scores, postsurgical 72-hour ambulatory
distance, block-associated complications, and the length of stay (LOS). Secondary outcomes
were postoperative complications and the discharge disposition.

Results: 85 patients (n =48, block) with a mean age of 77 years were included. Demographics,
fracture type, and disposition at discharge were similar. While there was no difference in
VAS scores, the study group demonstrated decreased opiate use (MED 62.3 vs 107.5, P =
0.07). The block group trended toward greater postoperative day 3 walking distance (30’
vs 9", P =0.07) and 72-hour cumulative walking distance (70" vs 27’, P = 0.08). Patients with
a block trended toward a decreased LOS (5 days vs 6 days, P = 0.16).

Conclusion: Preliminary data from our Level-I study suggest adjuvant FIBs to multimodal
postoperative pain regimens for patients with hip fractures may decrease the amount of
narcotic consumption in the postoperative period and allow for increased postoperative
mobilization.

See the meeting app for complete listing of authors” disclosure information.
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Management of Traumatic Bone Defects in Tibial Plateau Fractures with Antibiotic-
Impregnated Biodegradable Calcium Sulfate Beads: A Prospective Clinical Trial
Ross K. Leighton, MD; Michael E. Forsythe, MD; George Yves Laflamme, MD;

Andrew Furey, MD; Prism Schneider, MD, PhD, FRCSC

Nowva Scotia Health Authority, Halifax, NS, Canada

Purpose: There has been widespread interest in utilizing local antibiotics in fractures
involving significant soft- tissue trauma where postoperative infections are a major concern.
STIMULAN Rapid Cure (Biocomposites) is a resorbable calcium sulfate that can be mixed
with a variety of antibiotics and formed into beads to create a nonstructural void filler. The
primary goals of this study were to assess resorption of the device (STIMULAN Rapid
Cure with antibiotics) and identify device-related adverse events in tibial plateau fractures.

Methods: This was a multicenter, prospective study of 30 patients with a tibial plateau
fracture (AO-OTA type 41B and 41C), recruited from 5 trauma centers. The articular surface
was reduced, the fracture was fixed with plates and screws, and the subchondral void was
filled with the device. We assessed the local wound reaction to the device by recording
redness, swelling, and serous drainage. We also measured the resorption rate of the calcium
sulfate on serial radiographs. Follow-up was done at 6 weeks, 12 weeks, 6 months, and 1 year.
Secondary outcomes were time to union and postoperative depression of the subchondral
surface. Descriptive statistics were used for analysis.

Results: 13 male and 17 female patients were included. Patients had a mean age of 53
years (range, 29 to 78) and a mean body mass index of 29 (standard deviation [SD] = 8.7).
Postoperative swelling and redness were within normal limits. Two patients reported serous
drainage: 1 resolved without treatment, the other required oral antibiotics for superficial
infection of a stitch abscess. There were no other infections at the operative site and no local
or systemic allergic reactions. There was 1 report of intra-articular heterotopic ossification
requiring debridement. Three patients experienced hardware irritation: 1 was revised to
a smaller plate and 2 required implant removal. One patient was revised to a total knee
replacement after loss of fixation. None of these were deemed related to the study device.
76.7% of fractures were healed by 3 months with 100% healed at 1 year with no significant
subchondral collapse. Resorption of the material averaged 70% by 12 weeks and 87% had
no visible calcium sulfate beads on radiographs at 6 months.

Conclusion: This device appears to perform well when mixed with antibiotics for fractures
with a high risk of infection. An additional advantage is being able to choose from a range
of antibiotics. Surgical site drainage was very low, and 100% union rate was achieved. There
were no remaining beads visible at 1 year. This should be a safe surgical augment for local
release of a chosen antibiotic into the subchondral void of a tibial plateau fracture.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Tibia and Knee/Tibial Plateau, PAPER #73

Bicondylar Plateau Fractures: What Predicts Infection

Paul Tornetta, MD; Nathan P. Olszewski, MD; Givenchy W. Manzano, MD; Eleanor Wilson;
Joshua Namm, MD; Anna Noel Miller, MD; Daniela Barreto Rocha, MD; Daniel S. Horwitz MD;
Amanda Pawlak, MD; Stephen Kottmeier, MD; Joshua Shapiro, MD; Lincoln Praston, MD;
Brian Mullis, MD; Konstantin Gruenwald, BA; Andres F. Rodriquez-Buitrago, MD;

Joshua L. Gary MD; Adam |. Miller, MD; Laura Phieffer, MD; Elizabeth Sheridan, MPH;
Katherine Li, MD; Madhav A. Karunakar, MID; Darin M. Friess, MD; David Jenkins, BA;

Ross K. Leighton, MD; Rashed S. Alqudhaya, MD; Juan Sebastian Vargas-Hernandez, MD;
Brandon ]. Yuan, MD; Benjamin Ollivere, FRCS (Ortho), MD, MBBS;

Yulanda Myint, FRCS (Ortho), MSc; Patrik Suwak, DO; Sagar Amit Shah, MD;

Donald P. Willier, BS; Andrew |. Marcantonio, DO

Boston University Medical Center, Boston, MA, United States

Purpose: The purpose of this study was to identify the patient, injury, and treatment fac-
tors associated with infection of bicondylar plateau fractures.

Methods: We reviewed consecutive patients with bicondylar plateau fractures at 16 cen-
ters. Demographics (treating hospital, age, gender, mechanism of injury, ISS, BMI, smok-
ing, diabetes, medications, ETOH, IVDA, OTA type, compartment syndrome (CS)) and
treatment variables (temp ex fix, plate location, incisions, time to surgery, and operative
time) were tabulated. Superficial or deep infection within 120 days was the primary out-
come.

Results: There were 1094 patients, (647M; 447F) aged 18-89 (avg 46) with OTA 41C1-3 fxs.
Avg BMI = 29, ISS = 10. There were 105 open (64 type 3), 138 CS, 103 diabetes (DM), 128
ETOH, and 318 smokers. Median F/U = 357 days. There were 78 (7%) infections. Time to
surgery (11vs 8 days p=0.002) and surgical time (224 vs. 171 mins p=0.0001) were greater in
infected patients. Univariate analysis showed smoking, DM, IVDA, ETOH, BM], open £x,
41C3 (vs C1,2), temporary ex fix, deep fasciotomy site used for definitive fixation, and dual
plating (vs unilateral) were associated with infection. Multivariate analysis showed DM
(OR 2.8; p=0.003), grade 3 open (OR 2.7; p=0.015), and dual plating (OR 2.2;p=0.008) were
associated with, and temporary ex fix (OR 1.7;p=0.08) and ETOH (OR 1.8; p=0.07) trended
towards, infection. Compartment release was not associated with infection (p=0.8); fixation
through the deep fasciotomy wound was associated with infection (p=0.04) while use of the
same skin incision but different deep incision trended towards association (p=0.1). There
was statistical site variation with 1 center statistically below (p=0.016) and 2 trending above
(p=0.07) predicted infection rates when accounting for DM, grade 3 injury, and ETOH.

Conclusion: Infection after ORIF of bicondylar plateau fractures was 7% and associated
with DM and grade 3 open fracture. Alcohol use trended toward association. Several fac-
tors that reflect worse soft tissue injury were associated with infection: time from injury
to surgery, use of temporary ex fix, operative time, and dual plating. The only surgeon-
controlled factor in the multivariate analysis was the use of dual plates while OTA fracture
type was not. Fixation through the same fascial incisions as a compartment release was
associated with infection. Finally, center expertise may play a role as one center had a sta-
tistically lower and two trended towards higher adjusted infection rates.

See the meeting app for complete listing of authors’ disclosure information.
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Better Fracture Reduction in Patients Undergoing Early Definitive Fixation for Tibial
Plateau Fractures with Acute Compartment Syndrome

Ilexa Rae Flagstad, BS; Tony Pedri, MD; Sarah Catherine Peck, BS; Jerald Westberg, BA;
Harsh Rajesh Parikh; Andrew H. Schmidt, MD; Brian Cunningham, MD

University of Minnesota & HealthPartners, St. Paul, MN, United States

Purpose: The purpose of our study was to evaluate the timing of definitive fixation of tibial
plateau fractures (TPFs) after compartment release. Our primary outcome was infection.
Our secondary outcome was articular reduction and alignment.

Methods: A multicenter retrospective review of TPFs requiring operative repair that were
complicated by acute compartment syndrome was performed. Patient demographics, injury
characteristics, and treatment course were identified. Patients met inclusion criteria if treated
with open reduction and internal fixation (ORIF) and fasciotomy, had >8-week follow-up,
and were skeletally mature. Radiographs were blinded and graded on articular reduction
and alignment by an attending orthopaedic surgeon. Patients were categorized into 2 groups:
those receiving definitive fixation before or during fasciotomy closure (early fixation group)
and those receiving definitive fixation after fasciotomy closure (delayed fixation group).

Results: A total of 79 patients met inclusion criteria. Thirty-eight were treated with
early definitive fixation and 41 with delayed fixation. Gender, age, BMI, diabetic status,
and smoking status were comparable between the groups (p= 0.48, 0.46, 0.19, 0.87, 0.23,
respectively). Additionally, open fracture and AO/OTA classification was not significantly
different between the groups (p=0.07, 0.59, respectively). Patients undergoing early definitive
fixation had a mean time to fixation of 4.0 days +/- 2.5 [3.2, 4.9] vs 17.5 +/- 12.6 [13.5, 21.4]
(p<0.01). Deep infection was not significantly different between groups; 5 (13.2%) in the
early fixation group and 5 (12.5%) in delayed fixation (p=0.90). In the early fixation group,
25 (39.7%) fasciotomy sites were closed with split thickness skin grafts (STSG) vs 7 (9.3%)
in the delayed fixation group (p<0.001). Alignment was not significantly different between
groups (p= 0.14). However, when comparing articular reduction between the two groups,
early fixation resulted in a higher probability for attaining anatomic reduction, 27 (71.0%)
vs 11 (27.5%) in delayed fixation (p<0.01).

Conclusion: Our study suggests early definitive fixation leads to improved articular
reduction without an increased risk of infection. Acute compartment syndrome is a frequent
complication in patients with tibial plateau fractures, and to date there is limited information
to guide timing of definitive fixation. While this study is underpowered to appropriately
evaluate risk in this setting, this study highlights the need for a further investigative study.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Tibia and Knee/Tibial Plateau, PAPER #75

Evaluating the Efficacy of Topical Vancomycin Powder in the Treatment of Open
Lower-Extremity Fractures

Justin Vaida, MD; Daniel A. Bravin, MD; Michelle Bramer, MD

West Virginia University, Morgantown, WV, United States

Purpose: Despite standardized use of intravenous (IV) antibiotics, infection in open
lower-extremity fractures remains high. Several examples in orthopaedic spine literature
demonstrate both safety and efficacy in preventing postoperative infections when vancomycin
powder is topically administered in the surgical wound. Therefore, vancomycin powder
may provide a valuable adjunctive resource to improve patient care in the management of
traumatic open fractures.

Methods: A retrospective review of 410 open lower-extremity fractures (subtrochanteric and
distal) in adults from 2010-2015 at our institution were reviewed for development of deep
infection (including species and sensitivity if present) and the development of unanticipated
wound complications requiring intervention. 47 patients from 2016-2017 presenting with
an open lower-extremity fracture were treated with vancomycin powder applied directly
to the wound before closure in addition to the standard of care consistent with evidence-
based literature (IV antibiotics with external fixator, intramedullary nail, etc). Wounds not
primarily closed in the initial procedure received vancomycin powder then and at definitive
closure. All patients were monitored per the treating surgeon’s standard follow-up protocol
and had follow-up of at least 3 months.

Results: 36 of 410 patients (8.78%) in the historical control group developed a deep infection
compared to 4 of 47 patients (8.51%) in the vancomycin powder group (P = 0.966). The
bacterial species cultured from the infected patients trended away from gram-positive
organisms (55.56% of control infections vs 25% of intervention infections), although not
achieving statistical significance (P = 0.246). There was a statistically significant increase in
the incidence of unanticipated wound complications requiring intervention with the use of
topical vancomycin powder (5.12% vs 12.77%) (P = 0.035, OR [odds ratio] 2.71).

Conclusion: The use of topical vancomycin powder does not appear to reduce the infection
rate in open lower- extremity fractures, although the bacterial species cultured does appear
to trend away from gram-positive organisms. Further, the use of vancomycin powder
led to a statistically significant increase in unanticipated wound complications requiring
intervention. Overall, the use of topical vancomycin powder does not appear to improve
the management of open lower-extremity fractures.

See the meeting app for complete listing of authors’ disclosure information.
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Does Topical Vancomycin Powder Use in Fracture Surgery Change Bacteriology and
Antibiotic Susceptibilities? An Analysis of the VANCO Trial

Robert V. O"Toole, MD; Manjari Joshi; Anthony R. Carlini, MS; Joshua L. Gary, MD;
William T. Obremskey, MD, MPH; Clinton K. Murray, MD; Greg E. Gaski, MD;

J. Spence Reid, MD; Yasmin Degani, MPH, Tara |. Taylor, MPH;

Susan Catherine Jane Collins, MSc; Yanjie Huang; Daniel Oscar Scharfstein;

Renan C. Castillo, MD; METRC Vanco Investigators

METRC, Baltimore, MD, United States

Purpose: Recently the VANCO trial demonstrated that topical vancomycin powder used
in tibial plateau and pilon fracture surgery appeared to decrease surgical site infection,
particularly in terms of gram-positive infections. However, it is unknown if the bacteriology
differs between patients who have infections with or without vancomycin powder,
particularly in regard to the emergence of different organisms or increased rate of antibiotic
resistant pathogens. Our hypothesis was that there would be no differences in the species
or susceptibilities in the patients who did and did not receive vancomycin powder.

Methods: This study was a preplanned secondary aim of the VANCO trial (980 patients
enrolled in a phase III, prospective, randomized clinical trial, comparing topical vancomycin
powder to controls in high-energy tibial plateau and pilon fractures). For this study we
analyzed only patients with deep surgical site infections (n = 29 in the treatment arm and
n = 45 in the control arm) as determined by a blinded adjudication committee. Pathogens
and susceptibilities were determined from routine clinical sterile culture in the operating
room. The primary outcome measures were pathogen type and bacterial susceptibilities.

Results: There were differences in the pathogens observed in the 2 treatment arms. As would
be expected based on vancomycin’s activity against gram-positive bacteria, there was a lower
proportion of gram-positive bacteria in the treatment group (55% vs 76%, Fisher’s exact
test: P <0.01). Rates of methicillin-resistant Staphylococcus aureus (MRSA) infections were
comparable in both groups (14% vs 9%) but rates of methicillin-susceptible S. aureus (MSSA)
infections (17% vs 42%) and coagulase-negative Staph (CoNS) infections (10% vs 18%) were
observed to be higher in the control group. Gram-negative rod infections were similar in
both groups (52% vs 42%). There was no important difference in susceptibilities between
groups including the rates of vancomycin- resistant enterococcus or MRSA (17% vs 11%).

Conclusion: Vancomycin powder decreases the likelihood of gram-positive infections.
We were unable to assess the effect of vancomycin powder on MRSA infections because
rates were low in both groups but there were fewer MSSA and CoNS infections in the
vancomycin group. There was no concerning evolution of gram- negative rod infections
or increased resistance patterns observed. Clinicians should be reassured that the use of
topical vancomycin powder does not appear to produce infections with pathogens that will
be more difficult to treat than would have occurred without its use.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Tibia and Knee/Tibial Plateau, PAPER #77

Infection Rates in Open Tibia Fractures with the Use of Intraoperative Topical
Vancomycin/Tobramycin Powder

Mark Alan Prevost, MD; William Cutchen; Patrick Graham Young, BS;

Patrick Stahel Barousse, MD; Jeffrey Brewer, MD

University of South Alabama, Mobile, AL, United States

Purpose: Postoperative infections have the potential to be a devastating consequence
following open fractures. Time to intravenous antibiotics, timing and quality of initial
debridement, and the severity of the soft-tissue injury have been shown to significantly
impact infection rates. Administration of local antibiotics, with topically applied vancomycin
and tobramycin powder, has been effective in spine and pelvic/acetabulum surgery with
reduced rates of surgical site infection (SSI). However, there is a paucity of data related
to topically applied antibiotics and open fractures. This study retrospectively compares
postoperative infection rates in open tibia fractures in patients receiving topically applied
vancomycin and tobramycin powder intraoperatively and those not receiving topically
applied antibiotics.

Methods: During a 33-month period 90 patients with open tibia fractures were treated at a
Level-I trauma center. 66 patients were treated with topically applied antibiotics at the open
fracture site during initial debridements, while 24 patients did not receive localized antibiotic
therapy. Fractures were classified according to the area of the tibia fracture (plateau, shaft,
pilon) and the type of open fracture according to the Gustilo- Anderson classification. The
outcome measure reviewed was deep infection requiring a formal irrigation and debridement
in the operative theater.

Results: The overall rate of infection in open tibia fractures was found to be 18.9%. A majority
of the infections occurred in Gustilo-Anderson type III open fractures yielding an infection
rate of 22.5%. In type III fractures, those not receiving topical antibiotics (n = 14) had an
infection rate of 42.9% compared to the treatment group’s (n = 57) infection rate of 17.5%
(odds ratio = 3.53, confidence interval: 1.0-12.4; P < 0.05).

Conclusion: Topical administration of vancomycin and tobramycin powder into the

wounds of Gustilo- Anderson type III open tibia fractures results in a statistical decrease in
postoperative infection rates.

See the meeting app for complete listing of authors” disclosure information.
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Improved Healing of Severe Open Long Bone Fractures Treated with Antibiotic-
Formulated Bone Graft During the First Surgical Intervention Post-Injury
Doron Norman, MD; Moshe Salai, MD; Noam Emanuel, PhD

Rambam Medical Center, Haifa, Sourasky Medical Center, Tel-Aviv, Rabin Medical Center,
Petach-Tikva, Haifa, Tel Aviv, Beer Sheva, Israel

Purpose: Severe open fractures are associated with bacterial contamination that may lead
to a high rate of bone infections and delayed unions. We hereby present the results of a
randomized controlled study in a total of 47 patients with Gustilo III (A, B) and 4 patients
with GustiloI tibia fractures, treated with a doxycycline-eluting synthetic bone graft capable
of constantly releasing the antibiotic over an extended period of 4 weeks (PLEX- DBG).

Methods: The trial included 24 patients treated with PLEX-DBG in addition to standard of
care (the PLEX- DBG group) and 27 treated with standard of care (the SOC group). PLEX-
DBG was inserted into the bone void during the first surgical procedure post-injury, with
a 52-week follow-up period.

Results: Three cases of serious bacterial-related adverse events were recorded in the SOC
group only, including 1 case of deep bone infection and 2 cases of nonunion that required
additional surgery. Based on a blinded radiographic healing assessment, the percentage of
patients presenting callus at 3 of 4 cortices during 24 weeks post-procedure was significantly
higher in the PLEX-DBG group as compared to patients in the SOC group (88.2% vs 57.1%,
respectively; P <0.04). Time from surgery to bone healing, assessed by the presence of a
callus in 2 out of 4 cortices during 36 and 52 weeks post-procedure, was significantly shorter
in the PLEX-DBG group versus SOC (94.3 + 11.2 vs 175.6 + 26.2 days, P <0.006 and 94.3 +
11.2 vs 185.9 + 26.5 days, P <0.003, respectively). Time to callus formation at 3 of 4 cortices
during 52 weeks post-procedure was 30% lower in the PLEX-DBG group as compared to
the SOC group (123.1 + 15.8 vs 182.5 + 23.7 days, respectively; P <0.067). Moreover, pain-
free weight bearing was demonstrated in 41% of the patients in the PLEX-DBG group 12
weeks post-surgery, versus none of the patients (0%) receiving SOC alone (P <0.003). The
ratio between patients reporting pain-free weight bearing in PLEX-DBG versus SOC groups
increased even further at 16 to 20 weeks post-surgery.

Conclusion: The implantation of PLEX-DBG in patients with severe open long bone fractures
already during the first surgical intervention post-injury resulted in less bacterial-related
complications, earlier bone union, and reduced pain on weight bearing. These benefits may
increase the rate of return to active duty for PLEX-DBG- treated patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Tibia and Knee/Tibial Plateau, PAPER #79

Post-Operative Cortical Continuity as a Predictor for Nonunion in Open Tibia
Fractures

Amy Ford, MD; Madeline Lyons, MD; Elizabeth Harkin, MD; Hobie D. Summers, MD;
Garin Hecht, MD; William Dean Lack, MD; Joseph Bowman Cohen, MD

Loyola University Medical Center, Maywood, IL, United States

Purpose: Open tibia fractures maintain an all-comer nonunion rate of 2%-48%. Patient-
specific factors such as smoking and NSAID (nonsteroidal anti-inflammatory drug) use,
as well as fracture pattern characteristics, such as transverse pattern and postoperative
fracture gap, have been reported widely in the literature with varying effects on nonunion
rate. We analyzed all open extra-articular tibia fractures at our institution over a decade to
determine which factors predict nonunion in our patient population.

Methods: 107 patients with 115 AO/OTA Type 41A2-3, 42A-C, 43A open tibial shaft fractures
treated surgically at a Level-I academic trauma center from 2007-2017 were retrospectively
reviewed. 27 patient, injury, and surgeon-related prognostic factors were analyzed for
predictors of nonunion. Nonunion was defined as failure of progression of fracture healing
for 6 months or at least 2 consecutive months with lack of cortical continuity on 2 of 4
cortices on anteroposterior and lateral radiographs. Hazard ratio estimates were performed
to identify statistically significant associations.

Results: The nonunion rate was 22.6% with 26 instances of nonunion. The median follow-
up was 13.9 months. Postoperative cortical fracture gap (P = 0.04) and deep infection (P
<0.01) were significant predictors of nonunion. Postoperative cortical continuity of 0%-25%
resulted in a hazard ratio for tibial nonunion of 5.20. Deep infection resulted in a hazard ratio
of 6.95. The overall deep infection rate was 11% with 13 occurrences; 10/13 deep infections
were in the setting of Gustilo-Anderson type 3 fractures. The patients (5/6) who had an
infection but achieved bony union had cortical continuity >75%. No other characteristics
of the injury, including mechanism of injury, fracture pattern, fasciotomies, and the need
for soft-tissue coverage were predictive of nonunion. No patient-specific factors predicted
fracture union, including diabetes, smoking, steroid, and NSAID use.

Conclusion: This study found that postoperative cortical continuity and deep infection
were significant predictors of nonunion in open extra-articular tibia fractures treated with
operative fixation. Our data indicated that the presence of a fracture gap or only 1 cortex
in continuity is a strong radiographic predictor of nonunion, and cortical continuity may
be protective against nonunion in the setting of infection. When reporting on the risk of
nonunion, fractures should be subcategorized by fracture gap given that fractures with
limited or no cortical contact following fixation predictably go on to nonunion and warrant
a staged approach.

See the meeting app for complete listing of authors” disclosure information.
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The Influence of Sagittal Proximal Tibial Anatomy in Tibial Intramedullary Nailing
David Cinats, MD; Trevor Stone, M D; Darius Viskontas, MD
Royal Columbian Hospital, New Westminster, BC, Canada

Purpose: Tibial intramedullary nailing (IMN) is an effective treatment for tibial fractures but
is associated with a significant postoperative complication rate. The ideal surgical approach
for nail insertion remains controversial. Previous studies have compared the influence of
suprapatellar (SP) and infrapatellar (IP) approaches on tibial IMN, but no study has evaluated
the effect of proximal tibial anatomy on tibial IMN.

Methods: This was a randomized controlled trial randomizing patients to the IP or SP
approach at a Level-I trauma center by 6 surgeons experienced in the procedure. Novel
measurements were developed to quantify proximal tibial anatomy including proximal
tibial angle (PTA) (Fig 1A) and start point centrality (SPC) (Fig. 1B, SPO = x/y). Guidewire
and nail position were evaluated on intraoperative and postoperative films. Patients were
stratified into 4 groups based on nail insertion method and PTA (high PTA + SP, high PTA +
IP, low PTA + SP, low PTA + IP). Pearson’s correlation coefficient and unpaired 2-tail Student
t-test was performed using SPSS.

Results: 46 tibias in 45 patients were randomized (22 IP, 24 SP). Correlation coefficient for
PTA and SPC was 0.79. Insertion method did not influence wire start point, nail position,
or fracture alignment. SP nailing had significantly shorter surgical times compared to IP
nailing (45.5 vs 55.6 min, P = 0.03). Patients with low PTA + IP nailing had significantly
longer operative times (60.4 min) when compared to the other 3 groups (45.3 min). When
stratified by PTA, patients with high PTA >22° (Fig. 1A) had more central start points, more
vertical guidewire position, more central nail position, and less eccentric reaming compared
to patients with low PTA <22° (Fig. 1B).

Conclusion: Tibial anatomy
influences nail insertion and
nail position. Patients with
low PTA who underwent IP
nailing had significantly longer
operative times, which can
be considered an indicator of
difficulty of the operation and
suggests that patients with this
anatomy should be considered
for SP nailing. This is the first
study examining the influence
of anatomy on tibial nail start
point.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Tibia and Knee/ Tibial Plateau, PAPER #81

Evaluation of the Orthopaedic Trauma Association Open Fracture Classification
(OTA-OFCQ) as a Predictive Tool in Open Tibial Shaft Fractures

Matthew Robert Garner, MD; Stephen James Warner, MD, PhD; Jacob Anthony Heiner, BS;
Yesul Tina Kim, BS; Julie Agel, ATC

Harborview Medical Center, Seattle, WA, United States

Purpose: This study was undertaken to correlate the Orthopaedic Trauma Association Open
Fracture Classification (OTA-OFC) with complication rates and to determine if it can be
used as a predictive tool in the treatment of open tibial shaft fractures.

Methods: This is a retrospective review from 2 high-volume Level-I trauma centers of open
tibial shaft fractures (OTA 42) over a 6-year period. Open fracture characteristics (OTA-
OFC) were recorded. Primary outcomes were type of definitive closure, 90-day wound
complication rates, need for unplanned return to operating room (OR) within 90 days for
wound complication, and nonunion rates.

Results: A total of 538 patients were included for study. 57.4% (n = 309) were closed primarily
atindex surgery or in a delayed fashion. Local soft-tissue advancement or rotational flap was
used in 9.7% (n = 52) while free soft-tissue transfer was used in 22.3% (n = 120). 12 patients
(2.2%) had skin grafting while 43 patients (8%) required an amputation. Two patients were
treated with wet-to-dry dressings (0.3%). Of those followed for 90 days (n =454), 41 (9.0%) had
a significant wound complication and 38 (93%) of those required an unplanned reoperation.
70% were infections (8 superficial, 21 deep) and 29% (n = 12) were wound dehiscence. All
5 OTA- OFC classification groups significantly correlated with type of definitive closure (r
=0.17-0.78, P <0.05) with OTA-OFC skin showing the strongest correlation (r = 0.78). OTA-
OFC muscle weakly correlated with wound complication (r = 0.10, P = 0.03) and no OTA-
OFC classification correlated with need for an unplanned secondary procedure at 90 days.
OTA-OFC skin, muscle, and arterial all weakly correlated with nonunion (r = 0.18-0.25, P
<0.05). OTA-OFC contamination neared a significant correlation with nonunion (r = 0.125,
P = 0.053). Using logistic regression, OTA-OFC muscle was predictive of nonunion in this
patient population (odds ratio [OR] = 2.8; 95% confidence interval [CI] 1.6, 4.8). No other
OTA-OFC category was predictive of a complication.

Conclusion: Several important findings were identified in our patient population of open
tibia fractures. Approximately 10% of open tibial shaft fractures experience a wound
complication within 90 days of definitive soft-tissue coverage and the majority of those
patients will require a second surgical procedure. The OTA-OFC correlates variably with
type of definitive closure, the development of a wound complication, and the occurrence of
anonunion. Importantly, OTA-OFC muscle classification is predictive of the development of
nonunion. This information should be used by treating surgeons when counseling patients
regarding their risk of complications when diagnosed with an open tibial shaft fracture.

See the meeting app for complete listing of authors’ disclosure information.
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Orthoplastic Reconstruction of Grade IIIB Open Tibial Fractures Using Devitalized
Cortical Segments: The Bristol Experience 2014-2018

Khalid Al-Hourani, MD; Michael Thomas Stoddart, MBBS; Umraz Khan;

Andrew Riddick, MBBS, FRCS (Ortho); Michael Kelly, MBBS, MD, FRCS (Ortho)

North Bristol NHS Trust, Bristol, United Kingdom

Purpose: Type IIIB open tibial fractures are devastating high-energy injuries requiring
joint decision-making between orthopaedic and plastic surgeons. At initial debridement,
the surgeon will often be faced with large bone fragments with tenuous if any soft-tissue
attachments, with convention being that these are discarded to avoid infection. We aimed
to determine if orthoplastic reconstruction using mechanically relevant devitalized bone
(ORDB) was associated with an increased infection rate in type IIIB open tibial shaft fractures.

Methods: This was a retrospective comparative cohort study of 113 patients, over a 4-year
period in a Level- Itrauma center. The primary outcome measure was deep infection rate
and the number of operations. The secondary outcomes were nonunion, infection associated
flap failure, isolated flap failure, and overall complication rate. A binary logistic regression
model was utilized for primary and secondary outcomes. We assumed a priori that P values
of less than 0.05 were significant.

Results: Median age was 42.9 years (interquartile range [IQR] 37) with a median follow-up of
1.7 years (IQR 0.9). 44 patients had ORDB as part of their reconstruction, with the remaining
69 not requiring this. Eight patients (8/113, 7.1%) developed a deep infection (ORDB 1/44,
non-ORDB 7/69). This was not significant (P = 0.119). The median number of operations
was 2. 16 operations (16/223, 7.2%) were reoperations as a result of complications. Two
of these operations (2/16, 12.5%) were in patients who underwent ORDB. There was no
association between reoperation and ORDB (P = 0.389). There was no significant difference
in secondary outcomes between groups.

Conclusion: The data published in this study suggest that mechanically relevant devitalized
bone fragments can safely be used in the definitive reconstruction of these injuries when
this is undertaken in a single sitting as part of an effective orthoplastic approach.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Tibia and Knee/Tibial Plateau, PAPER #83

Perfusion Pressure Lacks Diagnostic Specificity for the Diagnosis of Acute
Compartment Syndrome

Andrew H. Schmidt, MD; Junrui Di; Vadim Zipunnikov; Katherine Frey, MPH, PhD, RN;
Daniel Oscar Scharfstein; Robert V. O Toole, MD; Michael |. Bosse, MD;

William T. Obremskey, MD, MPH; Daniel ]. Stinner, MD; COL (ret) Roman A. Hayda, MD;
Madhav A. Karunakar, MID; David |. Hak, MD; Eben A. Carroll, MD;

Susan Catherine Jane Collins, MSc; Ellen MacKenzie, PhD

Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, United States

Purpose: We evaluate the diagnostic performance of various thresholds of perfusion pressure
(PP) using a novel diagnostic reference standard for acute compartment syndrome (ACS).

Methods: 191 patients with high-risk leg injuries were enrolled in a multicenter observational
trial designed to validate a clinical decision rule predicting ACS. Each patient had a
standardized data set collected prospectively regarding their injury, evolution of symptoms
and vital signs (Q4H [every 4 hours]), surgeries, and 6-month outcome. Outcome data
included photos and radiographs of the injured limb, SMFA [Short Musculoskeletal Function
Assessment] score, and detailed assessment of motor function and sensation. The data also
included continuous intramuscular pressure measurement, to which the treating surgeon
had been blinded. The diagnostic reference for each patient was the median likelihood of
ACS assigned by a panel of 9 experienced orthopaedic trauma surgeons, who independently
reviewed each patient’s data set and assigned a likelihood of ACS from 0 (no ACS) to 1
(certain ACS). Cases with discordance were reviewed in a meeting of the entire panel, and
then patients were rescored. Consensus was not forced. Patients were grouped based on
median likelihood ratings into 3 categories: low likelihood (<0.3); uncertain (0.31 to 0.7);
and high likelihood (>0.7). Sensitivity analyses were performed using different definitions
of likelihood. The diagnostic performance of PP thresholds between 10 and 30 mm Hg were
evaluated using the categorization of the panel as the diagnostic standard for each patient.
The PP criterion was defined as positive if PP was < the specified threshold for at least 2
consecutive hours as proposed in the current literature.

Results: 150 subjects had =2 hours of PP data in at least 1 compartment; 138 were assessed
as low likelihood of ACS, 6 as uncertain, and 6 as high likelihood. A PP threshold of 30 mm
Hg yielded 65 false positive (FP) cases and 1 false negative (FN) result, with diagnostic
sensitivity = 0.83, specificity = 0.53, positive predictive value = 0.07, and negative predictive
value = 0.99.Results were similar for other PP thresholds (10, 15, 20, 25 mm Hg) and were
insensitive to narrower ranges of low or high likelihood, or when patients were excluded

for whom there was less agreement among the panel (those with larger deviations from
the median likelihood).

Conclusion: No value of PP had ideal diagnostic performance; each tested threshold had
many FP and some FN results. Using PP of <30 mm Hg for >2 hours as a threshold for
fasciotomy would have resulted in 47% of the patients with a low likelihood of ACS being
treated surgically. These data question published recommendations and suggest the need
for further research to develop better diagnostic tests for when to perform fasciotomy.

See the meeting app for complete listing of authors’ disclosure information.
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Posterolateral Plating Is a Safe Alternative for the Treatment of Distal Tibia Fractures
Michael Schloss, BA; Zachary Hannan, BS; Jared Atchison, BS;

Syed Muhammad Raza Zaidi, BA; Alexandra Bryn Mulliken; Nathan N. O’Hara, MPH;

Jason Warren Nascone, MD; Robert V. O’Toole, MD; Theodore Thomas Manson, MD

Shock Trauma Center, Baltimore, MDD, United States

Purpose: Distal tibia fractures are typically treated with nails if enough purchase can be
obtained, or medial or anterolateral plates for more distal fractures. A less common approach
is to plate the tibia posteriorly using an anatomically contoured plate. Although there are
theoretical advantages to plating under the robust soft-tissue envelope of the posterior tibia,
the outcome and safety of this treatment have not yet been described. We hypothesized
that plating the posterior tibia would be associated with an acceptable complication profile.

Methods: 80 consecutive patients with fracture of the distal tibia were treated with an
anatomically contoured 3.5-mm T-shaped locking compression plate using a posterolateral
approach between January 2008 and April 2018 at a single Level-I trauma center. The mean
age of the study group was 47 years (standard deviation [SD]: 15), 63% were male, 49% had
open fractures, and 31% were polytrauma patients. 11 fractures were AO/OTA type 42, 24
were AO/OTA type 43A, and 45 were AO/OTA type 43C. 67 patients were treated with
an initial spanning external fixator and staged open reduction and internal fixation (ORIF)
and the median time in external fixation for these patients was 25 days (interquartile range
[IQR]: 15-53). The primary outcome of interest was unplanned reoperation due to hardware
failure, nonunion, infection, or hardware prominence.

Results: The overall risk of unplanned reoperation was 17% (13/80). Of the 13 patients who
required reoperation, 5 reoperations occurred due to nonunion or malunion (6%), 3 due to
infection (4%), 3 due to infected nonunion (4%), and 2 due to hardware prominence (3%).
According to the documentation at the follow- up visits, alignment was lost in 2 patients.
One patient developed a nonunion in 11° varus and 12° recurvatum, and 1 developed a
malunion in 21° varus and 19° recurvatum. Both patients required revision surgery. No
plate breakage occurred in any patients during the follow-up period. One patient who
required an unplanned reoperation due to infection had a persistent infection before the
posterolateral placement of a contoured plate. The median time to reoperation was 221
days (range, 22-436). Only 1 complication, a case of wound dehiscence, was noted due to
the posterolateral approach.

Conclusion: Use of a posterolateral approach with a precontoured locking compression
T-plate for the treatment of distal tibia fractures led to reasonable outcomes at our institution
with an acceptable risk of unplanned reoperation, even with a high proportion of open
fractures that were commonly staged with external fixation. Surgeons may consider this as
areasonable treatment option in these difficult patients, particularly in open distal fractures
that are difficult to plate from the front due to soft-tissue concerns.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #85

Simultaneous Fracture Fixation and Total Hip Arthroplasty for Osteoporotic
Acetabular Fractures in the Elderly

Daud Chou, FRCS (Ortho); Ross Coomber, FRCS (Ortho); Thomas Baigent, MBChB;
Joseph Martin Queally, MD; Peter Hull, FRCS (Ortho), MBCHB;

Andrew Douglas Carrothers, FRCS (Ortho), MD; Ronan O’Leary, MD

Addenbrookes, Cambridge University Hospitals NHS Foundation Trust,

Cambridge, United Kingdom

Purpose: Comminuted, displaced acetabular fractures with articular impaction in the
elderly osteoporotic population present significant treatment challenges. To allow early
postoperative rehabilitation and limit the sequelae of immobility and avoid the risk of
posttraumatic degenerative changes, simultaneous fracture fixation and total hip arthroplasty
(THA) has been advocated in selected patients. We present a consecutive series of 41 patients
treated with simultaneous acetabular fracture fixation and THA and describe their immediate
postoperative and most recent clinical and radiographic outcomes.

Methods: 41 consecutive patients between April 2014 and May 2017 underwent simultaneous
fracture fixation and THA for acetabular fractures in patients over 60 years. Electronic medical
notes were reviewed retrospectively to assess process of care, perioperative physiology,
immediate postoperative complications, and mortality. Median follow-up was 30 months
(range, 13-57 months). Patient-reported outcomes were assessed at 1 year with Oxford Hip
Scores (OHS) and EuroQol-5 Dimensions (EQ-5D) questionnaires. Radiographic assessment
was performed at 6 weeks and at 1 year for signs of fracture nonunion and early implant
problems.

Results: The median age at surgery was 77 years (range, 57-94), 70% were American Society
of Anesthesiologists (ASA) grade III or above. Eight patients (20%) required intraoperative
transfusion of packed red blood cells. 21 patients were sitting out in a chair by postoperative
day 1, 60% were mobilizing by postoperative day 5, 2 (5.7%) developed an acute kidney
injury, 8 (20%) developed new episodes of respiratory signs, 9 (22.5%) experienced transient
postoperative cognitive dysfunction, and 2 (5%) were returned to theater within 5 days,
1 with a hip dislocation and 1 with an iliac artery thrombus. There were no postoperative
nerve palsies but 1 deep prosthetic joint infection requiring single-stage revision. There were
no deaths within 30 days, 3 patients (7%) died within 12 months, and 1 patient died at 23
months. Median OHS at 1 year was 36 (range, 22-47). There were no fracture nonunions
and 1 acetabular component had migrated on radiographic follow-up requiring revision.

Conclusion: To our knowledge this study presents the largest consecutive published
series of osteoporotic acetabular fractures treated with a fix and replace technique. While
simultaneous fixation and THA is conceptually attractive, this medically complex group of
patients requires considerable support in the perioperative and immediate postoperative
recovery period. Whichever surgical technique is employed it is likely that the perioperative
medical support provided plays a significant role in the overall outcome of these patients.
Further studies are required to provide clinicians with more information to decide on how
best to provide a holistic management strategy for this injury in this frail patient cohort.

See the meeting app for complete listing of authors” disclosure information.
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Evaluation of Efficacy of Three-Dimensional Printing Patient-Specific Plates in
Treating Acetabular Fractures Involving Disruption of the Quadrilateral Plate
Shicai Fan, MD; Canbin Wang; Yuhui Chen; Han Liu

Department of Traumatic Orthopaedics, The Third Affiliated Hospital,

Southern Medical University, Guangzhou, China, People’s Republic of

Purpose: Our objective is to introduce the procedure of design, production, and application of
three-dimensional printing patient-specific (3DPPS) Ti-6Al-4V plates in treating complicated
acetabular fractures involving disruption of the quadrilateral plate (QLP) and evaluate the
efficacy of 3DPPS plates in comparison with the conventional method of intraoperative
contouring of reconstruction plates for acetabular fracture fixation.

Methods: From January 2016 to June 2017, 50 patients with acetabular fractures involving
disruption of the QLP were included in this study. Patients were divided into 2 groups. Group
A contained 15 patients treated with 3DPPS Ti-6Al-4V plates. In Group B (35 patients), the
conventional method of shaping reconstruction plates intraoperatively to adapt the fracture
region was used. Blood loss, operative time, reduction quality, postoperative residual
displacement, and complications were compared between the 2 groups. Reduction quality
was measured using criteria described by Matta.

Results: The study showed no significant differences in all preoperative variables (P >0.05).
The operative time and blood loss in Group A were decreased compared to Group B; the
difference was statistically significant (P<0.05). There was no significant difference in
reduction quality between the 2 groups (P >0.05). Reduction quality in Group A was anatomic
in 10 (66.7%), satisfactory in 4 (26.7%), and poorin 1 (6.7%). In Group B, quality was anatomic
in 18 (51.4%), satisfactory in 13 (37.1%), and poor in 4 (11.4%). Residual displacement in
Group A was less than Group B, which was statistically significant (P <0.05). One case in
Group A exhibited a loose pubic screw postoperatively. One case of wound infection, 1 deep
vein thrombosis (DVT) in the ipsilateral lower

limbs, 1 traumatic arthritis, and 2 obturator

nerve injuries were observed in Group B.

Conclusion: With a 3DPPS Ti-6Al-4V plate,
surgeons can simplify the surgical procedure and
improve the surgical outcome of complicated
acetabular fracture surgery. It is a feasible,
accurate, and effective implant for acetabular
fracture treatment.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #87

Retrograde Transpubic Screw Osteosynthesis: Retrospective Analysis of 158 Fractures
Daniel Wagner, MD; Marcus Erich Graafen; Alex Hofmann, MD; Pol Maria Rommens, MD
University Medical Center Mainz, Department of Orthopedics and Traumatology,

Mainz, Germany

Purpose: Anterior lesions are found in 80% of patients with pelvic ring fractures. Operative
stabilization of the anterior ring enhances its stability at about 30%. There is only limited
information about clinical outcome and complications using minimally invasive retrograde
transpubic screws.

Methods: All consecutive patients treated with a retrograde transpubic screw in a Level-I
trauma center from 2003-2017 were included. Patient records and radiographs were
studied. Fracture mechanism was classified as high-energy or fragility fracture of the pelvis
(FFP). Assessed were: implant loosening, suboptimal positioning, peri-implant infection,
hematoma, neurovascular damage, and operative revision. Nonunion was defined as
radiographic lack of union after 6 months. Categorical data were compared using X2 test;
P <0.05 was regarded as statistically significant.

Results: 158 retrograde transpubic screws were implanted in 128 patients; half were in FEPs,
half in high- energy trauma. Mean age was 64 + 21 years, 83 females and 45 males. 63% of
the screws ended in the supra- acetabular region. There were 10% early implant-associated
complications (suboptimal positioning, peri-implant infection, hematoma); therefore 5%
of the screws were revised. There were no neurovascular or urologic complications. After
a mean follow-up of 58 weeks, there were signs of loosening in 9%. A nonunion rate of
10% was observed in patients with a minimum follow-up of 6 months; this correlated
with a peri-implant infection (P = 0.001), operation >6 months after trauma (P = 0.02), and
nonsignificantly with implant loosening (P = 0.076). There was no correlation of nonunion
with patient age, the fracture mechanism, or a nonexcellent reduction. In total, 12.5% of the
patients were reoperated; in 5.1%, a reosteosynthesis was conducted.

Conclusion: Compared to alternative methods of anterior pelvic ring fixation, retrograde
transpubic screws show good clinical results with lower or similar complication rates.
Fracture union did not depend on fracture mechanism or age. Hence, this minimal-invasive
method is especially attractive in elderly patients with an FFP. Because it is an internal
fixation of the superior pubic ramus with relative stability, an anatomic open reduction is
not necessary to achieve fracture union.

See the meeting app for complete listing of authors’ disclosure information.
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Outcomes of Single-Stage versus 2-Stage Bilateral Intramedullary Nail Fixation in
Patients with Bilateral Femur Fractures

llexa Rae Flagstad, BS; Lauren MacCormick Tatman, MD; Melissa White, BA; Austin Heare, MD;
Harsh Rajesh Parikh; Jerald Westberg, BA; Tegan Schmidt, BA, BS; Natasha Simske, BS;
Alexander Siy, BS; Reuben C. Lufrano, MD; Andres F. Rodriguez-Buitrago, MD;

Joseph T. Labrum IV, MD; Nichole Shaw, MD; Jason Nadeau, MS; Erik A. Lund, MD;

Patrick Taylor Davis, BS; Daniel Connelly, BS; Jared Atchison, BS; Cyril Mauffrey, MD, MRCS;
David ]. Hak, MD; Jesse Hahn, MD; Paul S. Whiting, MD; Hassan Riaz Mir, MD, MBA, FACS;
Andrew H. Schmidt, MD; Emily Wagstrom, MD; William T. Obremskey, MD, MPH;

Robert V. O’Toole, MD; Heather A. Vallier, MD; Brian Cunningham, MD

University of Minnesota & HealthPartners, St. Paul, MN, United States

Purpose: This study aims to evaluate complications in patients with bilateral femur fractures
treated with intramedullary nailing (IMN) during either 1 single or 2 separate anesthetic
events.

Methods: A multicenter retrospective review of patients with bilateral femur fractures from
1998-2018 was performed at 9 Level-I trauma centers. Patients treated during 1 anesthetic
event were classified as the single- stage group and those treated during 2 separate anesthetic
events were classified as the 2-stage group. Data collection included patient demographics,
injury characteristics, and patient outcomes. Analysis consisted of comparative tests and
logistic risk regression.

Results: A total of 227 patients were included, with 170 in single-stage with a mean of 55.0
hours +145.5 (32.7, 77.4) to definitive fixation and 57 in 2-stage with a mean of 165.5 hours +
221.0 (106.9, 224.2) to definitive fixation. The 2-stage group had a mean of 74.6 hours + 61.8
(66.4, 82.8) between procedures. Age and gender were similar between groups (P =0.15, 0.21,
respectively). Mean ISS was 25.2 and 24.3 in the single- and 2- stage groups, respectively
(P =0.65); head, chest, and abdominal injuries were comparable between groups (P = 0.73,
0.22, 0.67, respectively). Patients in the 2-stage group had a longer hospital length of stay
(LOS, 28.8 vs17.0 days; P = 0.01) and ICU LOS (11.9 days vs 7.6 days; P < 0.01). The 2-stage
group had higher rates of the following complications: acute respiratory distress syndrome
(ARDS) (14.0% vs 6.5%; P = 0.05), rhabdomyolysis (12.3% vs 0%; P <0.01), inpatient dialysis
(8.8% vs 1.2%; P <0.01), and stroke (8.8% vs 2.4%; P = 0.05). Pulmonary embolism and fat
embolism were comparable between the 2 groups (P = 0.38, P = 0.32, respectively). In-
hospital mortality was higher in the single-stage group (3.5% vs 1.8%), but not statistically
significant (P = 0.68). Early definitive fixation group was at a 72% reduced risk for ARDS
when adjusting for age, gender, ISS, GCS (Glasgow Coma Scale), admission lactate, head
and chest injury, and institution.

Conclusion: Our study did not demonstrate a difference in pulmonary emboli and fat
emboli between the 2 treatment strategies, but that there is increased incidence of ARDS,
rhabdomyolysis, stroke, and need for inpatient dialysis in the 2-stage group. This is the
largest, multicenter study to date evaluating outcomes between single- and 2- stage IMN
fixation for bilateral femur fractures.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #89

Factors Influencing Management of Bilateral Femur Fractures:

A Multicenter Retrospective Cohort of Early versus Delayed Definitive Fixation
Ilexa Rae Flagstad, BS; Lauren MacCormick, MD; Melissa White, BA; Austin Heare, MID;
Harsh Rajesh Parikh; Jerald Westberg, BA; Tegan Schmidt, BA, BS; Natasha Simske, BS;
Alexander Siy, BS; Reuben C. Lufrano, MD; Nichole Shaw, MD; Jason Nadeau, MS;
Patrick Taylor Davis, BS; Daniel Connelly, BS; Jared Atchison, BS;

Andres F. Rodriguez-Buitrago, MD; Joseph T. Labrum IV, MD; Erik A. Lund, MD;

Cyril Mauffrey, MD, MRCS; David |. Hak, MD; Paul S. Whiting, MD;

Hassan Riaz Mir, MD, MBA, FACS; Andrew H. Schmidt, MD; Emily Wagstrom, MD;
William T. Obremskey, MD, MPH; Robert V. OToole, MD; Heather A. Vallier, MD;
Brian Cunningham, MD

University of Minnesota & HealthPartners, St. Paul, MN, United States

Purpose: This study was conducted to evaluate institutional differences in management of
bilateral femur fractures.

Methods: Patients with bilateral femur fractures treated between 1998 and 2018 at 9 Level-I
trauma centers were retrospectively reviewed. Patients were grouped into early definitive
fixation (DF) or delayed DF, based on whether definitive fixation of both femurs was
accomplished before or after 24 hours from injury. Analysis consisted of parametric score
selection for reversed logistic regression in predicting utilized treatment strategy.

Results: A total of 313 patients were included; 167 patients were classified as delayed
DF and 146 as early DF. Age (P = 0.49) and gender (P = 0.71) were comparable between
groups. Patients receiving delayed DF had a higher ISS, lower Glascow coma scale (GCS),
and higher admission lactate (P <0.01);

however, treatment strategy differed

significantly by institution (P <0.01, Fig.

1). Independent logistic odds models

for predicting utilized treatment

modality identified institution as most

reliable influencer (c-statistics: ISS,

0.63; lactate, 0.64; GCS, 0.63; institution,

0.76). When all variables were

evaluated in conjunction, institution

remained the strongest contributor

(x2 statistic: institution, 44.8; ISS, 10.2;

lactate, 5.8; GCS, 0.2.

Conclusion: In this study, institution
was the strongest predictor of
treatment strategy in patients with
bilateral femur fractures. This study
demonstrates an opportunity to a
create standardized care pathway for
patients with these injuries.

See the meeting app for complete listing of authors’ disclosure information.
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An Analysis of Bilateral Femoral Shaft Fracture Outcomes Using a Retrospective
Cohort From the NTDB

Christopher Thomas Cosgrove, MD; Philip R. Wolinsky, MD; Marschall B. Berkes, MD;
Christopher McAndrew, MD; Anna Noel Miller, MD

Washington University in St. Louis School of Medicine, St. Louis, MO, United States

Purpose: Bilateral femoral shaft fractures are uncommon injuries and have been associated
with increased morbidity and mortality relative to unilateral fractures. The current literature
includes only small case series, many of which predate modern resuscitation and fixation
standards. Our study aim was to document the effect of modernly treated bilateral femur
fractures on outcomes using the National Trauma Data Bank (NTDB).

Methods: Patients in the NTDB between the years 2007-2015 who had operatively treated
femoral shaft fractures were reviewed. Demographic and injury data were analyzed both
collectively, and within subgroups according to age and ISS. Our primary outcome measures
were complication rates, hospital length of stay, days in the ICU, days on a ventilator, and
mortality rates.

Results: 119,213 patients met the inclusion criteria for this study, of whom 6892 (5.8%)
sustained bilateral femoral shaft fractures. Relative to unilateral injuries, bilateral femur
fractures demonstrated an increased number of overall complications (0.74 vs 0.50, P <0.0001,
confidence interval [CI] 1.234-1.276), longer length of stay (14.3 vs 9.2, P <0.0001, CI 1.0081-
1.0083), number of ICU days (5.3 vs 2.4, P <0.0001, CI 1.0166-1.0171), and number of days on
a ventilator (3.1 vs 1.3, P <0.0001, CI1.0127-1.0132). The overall in-hospital mortality rate was
2.4% for bilateral and 1.5% for unilateral fractures (P <0.0001, CI 1.35-1.85). Bilateral femoral
shaft fractures were independently associated with longer hospital and ICU stays, and days
on a ventilator when matched by similar presenting ISS scores and age (P <0.0001). In all
patients, delay in fracture fixation beyond 24 hours was associated with increased mortality
(P <0.0001) with each additional day up to the first 3 days. Delay up to the first 6 days was
associated with worse outcomes in all other primary measures (P <0.0001 to P = 0.0278).

Conclusion: In addition to overall higher mortality rates, bilateral femoral shaft fractures
independently increase the risk for complications, prolonged hospital and ICU stays, and
number of days on a ventilator, relative to unilateral injuries, even after matching for age and
ISS. Hospital metrics must be adjusted to properly account for the added severity of these
injuries and select appropriate scoring systems to reflect the unique physiologic burden of
bilateral injuries. Timely definitive fixation is critical in both unilateral and bilateral injuries,
as delay is associated with worse primary outcomes and higher mortality rates.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #91

Does Intramedullary Nail Fixation of the Tibia Pose the Same Risk of Pulmonary
Complications as It Does in the Femur? A Propensity Score-Weighted Analysis of
1541 Fractures

Benjamin Matthew Wheatley, MD; Max Coale, BA; Nathan N. O’Hara;

Robert V. O"Toole, MD

R Adams Cowley Shock Trauma Center, University of Maryland Medical Center,

Baltimore, MD, United States

Purpose: A subset of polytrauma patients with femoral shaft fractures are thought to be at
risk for poor pulmonary outcomes with initial intramedullary nailing (IMN) and are thus
treated initially with “damage control”. This concern does not exist for the tibia despite data
demonstrating that IMN of the tibia also intravasates marrow that makes its way to the
lungs. The aim of this study was to compare the differences in the duration of mechanical
ventilation between femur and tibia factures treated with IMN. The secondary aim was to
compare differences in the risk of pulmonary complications between the 2 fracture locations.

Methods: This retrospective cohort study was performed at a single Level-I trauma center.
Our registry was queried for patients who had undergone IMN of tibial or femoral shaft
fractures between January 2008 and September 2014. Those with concomitant tibial and
femoral shaft fractures were excluded. Patient demographics and admission data, including
ISS, were collected. Ventilator days was the primary outcome. ICU days, tracheostomy,
pulmonary embolism (PE), acute respiratory distress syndrome (ARDS), and mortality were
secondary outcomes. Propensity score weighting was used to balance baseline covariates
for an adjusted analysis. A subgroup analysis included only patients with an ISS >17. A total
of 1541 fractures were included (699 tibia and 842 femur). The femur cohort had a lower
proportion of male patients, a higher median ISS (14 vs 10; P <0.001), and a greater proportion
with a thoracic abbreviated injury scale (AIS) >2 (36% vs 25%; P <0.001) compared to the
tibia. There was no difference in age. The subgroup of patients with an ISS >17 included
577 patients (219 tibias and 358 femurs).

Results: In the unadjusted analysis, femur fractures had an increase in ventilator days (1.4
days; P <0.001), ICU days (1.8 days; P <0.001), and tracheostomy (odds ratio [OR]: 1.7; P
<0.01). There was no difference in the rate of PE, ARDS, or mortality (OR: 1.2, 1.6, and 1.2;
P >0.2). In the propensity score-adjusted estimates, there were no differences in any of the
measured outcomes (P >0.40). In polytrauma patients we found no difference in the length of
ventilator or ICU days, or the risk of tracheostomy, PE, ARDS, or mortality in the unadjusted
(P >0.2) or propensity score-weighted estimates (P >0.3).

Conclusion: The findings are surprising and suggest that IMN fixation of the tibia in
polytrauma patients may have a similar increased risk of poor pulmonary outcomes as
femoral nailing, after adjustment for important covariates linked to poor pulmonary
outcomes. Clinicians should consider that tibial nailing may also have vital consequences
on lung function and future clinical study is needed to further verify this hypothesis.

See the meeting app for complete listing of authors” disclosure information.
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The Effect of Time to Irrigation on the Rate of Reoperation in Open Fractures:

A Propensity Score-Based Analysis of the Fluid Lavage of Open Wounds (FLOW) Study
Herman Johal, MD; Daniel Axelrod, MD; Sheila Sprague, PhD; Brad Petrisor, MD;

Sofia Bzovsky; Mohit Bhandari, MD, FRCSC, PhD

Hamilton General Hospital, Hamilton, ON, Canada

Purpose: This study was conducted to determine if a relationship exists between timing of
wound irrigation and debridement (I+D) and subsequent reoperation rate for infection or
healing complications within 1 year for patients with open extremity fractures requiring
surgical treatment.

Methods: This was a secondary analysis of a randomized controlled trial. Propensity-
adjusted regression allowed for a matched cohort and adjusted analysis within the study
population to determine if time to I+D put patients independently at risk for reoperation,
while controlling for injury, patient, and treatment-related confounding factors.

Results: For the unadjusted analysis, the proportion of patients requiring reoperation did not
differ between early and late I+D groups. Prior to matching, the patients managed with early
I+D had a higher proportion requiring reoperation for infection or healing complications
(17.0% vs 12.8%; odds ratio [OR] 0.72, 95% confidence interval [CI] 0.54 to 0.94, P = 0.02).
Similarly, when analyzed as a continuous variable each hour of delay was associated with
a decrease in unplanned reoperation for infection or wound healing complication (OR 0.97,
95% CI 0.95 to 0.99, P = 0.004). However this does not account for selection bias of more
severe injuries preferentially being treated earlier. In the propensity-matched cohort (n =
764), reoperation rates did not differ between early and late groups (16.1% vs 16.6%; OR
0.71, 95% CI 0.47 to 1.07, P = 0.10). When analyzing time as a continuous variable, there
was still no association between time and unplanned reoperation (OR 0.99; 95% CI 0.97 to
1.02, P =0.71).

Conclusion: When accounting for patient, injury, and treatment-related factors, delayed
I+D for open fractures does not independently increase the risk of unplanned reoperation
for infection or wound-related complications.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #93

Predicting Mortality After Trauma Using Electronic Medical Record Data:

A Retrospective Analysis at a Level-I Trauma Center

Ryan W. Fairchild, MD; Hayden N. Box, MD; John David Watkins, MS; Arun Nethi;
Dustin B. Rinehart, MD; Michael Cripps, MD; Manjula Julka, MBA, MD;

Adam Jennings Starr, MD

UT Southwestern Medical Center/Parkland Hospital, 75235, TX, United States

Purpose: The timing of fracture fixation in polytraumatized patients has been an evolving
concept. Conventional methods to determine patient stability and resuscitation status rely
on a subjective interpretation of vital signs and laboratory values, with the intent of guiding
clinical decision-making and the decision to use damage control versus early definitive
fixation principles. Prior multivariate models have tried to use this physiologic data to
predict mortality risk and therefore guide treatment, but due to a number of limitations, they
have not proven clinically useful. The purpose of our study was to use electronic medical
record (EMR) data and machine learning techniques to develop an automated algorithm
that predicts 48-hour mortality in polytraumatized patients during the first 72 hours of
their hospitalization.

Methods: The PolyTrauma Early Mortality Model (PTEMM) is a machine learning
algorithm that uses EMR data to predict 48-hour mortality during the first 72 hours of
hospitalization. The model updates every 12 hours, evolving with the patient’s physiologic
response to trauma and ongoing resuscitation. The model was developed and trained on
4567 hospitalized polytrauma patient encounters from 2009-2014 and was tested on 484
encounters from 2015-2016. Area under the receiver operating characteristic curve (ROC),
sensitivity, specificity, positive (PPV) and negative predictive value (NPV), and positive and
negative likelihood ratios (LRs) were used to evaluate model performance.

Results: The PTEMM accurately predicted 52 of the 56 12-hour time intervals within 48
hours of mortality, for a sensitivity of 92.8% (95% confidence interval [CI] 82.7%-98.0%). The
specificity was 92.2% (95% CI 90.8%-93.6%), and the PPV was 31.7% (95% CI 27.7%-36.0%).
The model predicted survival for 1342 time intervals and was incorrect 4 times, yielding
an NPV of 99.7% (95% C199.2%-99.9%). The positive LR was 12.0 (95% CI 9.9-14.6), and the
negative LR was 0.08 (95% CI 0.03-0.20). The area under the ROC curve was 0.96 (95% CI
0.94-0.97). Model performance was stable over the first 72 hours of hospitalization.

Conclusion: Prior mortality risk models have provided only a vague, static prediction of
in-hospital mortality that is impractical to use in the clinical setting. By relying only on
EMR data to provide an automated risk that evolves with the patient’s physiologic response
to trauma, the PTEMM overcomes many of the limitations of prior models. The PTEMM
provides the clinician with a more clearly defined description of mortality risk and therefore
may prove to be a useful tool to augment clinical decision-making for polytrauma patients
early in their hospitalization.

See the meeting app for complete listing of authors” disclosure information.
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Posterior Sternoclavicular Dislocation: Do We Need “Cardiothoracic Backup”?
Insights From a National Sample

Dana Angell Leonard, BA; Nicole Alexandria Segovia, BS; Japsimran Kaur, BS;
Julius A. Bishop, MD; John Vorhies, MD

Stanford University Medical Center, Palo Alto, CA, United States

Purpose: Posterior sternoclavicular dislocation (P-SCD) is an uncommon injury without
evidence-based guidelines for management. Case reports warn of its association with
catastrophic vascular injury but the true incidence is unknown. Many authors advise closed
or open reduction with “Cardiothoracic Backup,” which is vaguely defined and costly.
Here we use the Healthcare Cost and Utilization Project’s Nationwide Inpatient Sample
(HCUP-NIS) to determine risk factors for vascular injury associated with P-SCD and guide
resource utilization.

Methods: We used data from the HCUP-NIS from 2015-2016 and defined a cohort of patients
with SCD using ICD-10-CM diagnosis codes. We then further isolated a subset with P-SCD.
We describe the incidence of thoracic vascular injury, demographics, and ISS in this cohort.

Results: Of an estimated 550 patients who had a sternoclavicular dislocation, 140 (25%)
were identified as having a P-SCD. No vascular injuries occurred in the P-SCD cohort.
Among all patients with SCD <2% of patients had a vascular injury, all of whom had an ISS
>16, independent of the SCD or the vascular injury itself (Fig. 1). Among patients with an
isolated P-SCD injury (55), overall length of stay was 1.8 days and total charges averaged
$29,724.45. There was no mortality among patients with isolated P-SCD.

Conclusion: Here we report no vascular injuries in the largest known series of P-SCD. Among
all patients with SCD, vascular injury was rare, occurring only in severely polytraumatized
patients. The recommendation for routine involvement of cardiothoracic surgeons in all
cases of P-SCD should be re-examined.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Pelvis, Acetabulum, and Polytrauma, PAPER #95

The Rate of Mediastinal and Vascular Injury Following Acute Posterior
Sternoclavicular Dislocation: A Multicenter Study

Matthew Newland Fournier, MD; Mark R. Sinclair, MD; Evan Zheng, BA;

David Andrew Spiegel, MD; Anna Johnson, MD; Apurva Shah, MD, MBA;

Anthony lan Riccio, MD; Marilyn Elliott; Donald S. Bae, MD; Jeffrey R. Sawyer, MD
University of Tennessee - Campbell Clinic (multicenter data collection),

Memphis, TN, United States

Purpose: Acute posterior sternoclavicular dislocations (APSCDs) are rare injuries, historically
with concern for injury to the great vessels/mediastinal structures from initial trauma or
subsequent treatment. Orthopaedic texts, conferences, and journal articles often cite the
need for a vascular surgeon to be present/available during the surgical treatment of these
injuries. To our knowledge, however, there are no large studies characterizing the rate of
injury to vascular and mediastinal structures with APSCD. The purpose of this study was
to characterize the rate of vascular injury with APSCD in a large multicenter cohort.

Methods: Following IRB approval, records of skeletally immature patients (<25 years)
treated for APSCD were retrospectively identified and collected from each participating
center. Patient demographic information, injury mechanism, associated mediastinal injuries,
and need for vascular/general surgery intervention were recorded. Mediastinal structures
that were injured or compressed by mass effect were specifically characterized by review
of preoperative CT imaging. Statistical comparisons were done using Student t tests, with
P values <0.05 considered significant.

Results: We identified 127 patients (87% male) with a mean age of 14.7 years (range 5-22
years). APSCD was most commonly the result of a sporting injury (96, 76%), with patients
also commonly sustaining injuries resulting from same-level falls (13, 10%) and high-energy
motor vehicle trauma (13, 10%). The most common findings on CT imaging were compression
of the subclavian or brachiocephalic veins (46, 38%). Associated injuries, including clavicle
shaft fractures, pulmonary contusions, humerus fractures, and rib fractures were documented
in a minority of patients. 11 patients had successful closed reduction, and 2 were treated
with observation. 114 patients underwent open reduction and internal fixation, with 25
failed or unstable closed reductions preceding open treatment. Vascular or general surgery
was documented as available for 85 procedures (67%). There were no instances of vascular
or mediastinal injury during reduction or fixation requiring intervention.

Conclusion: In this multicenter series of 127 APSCDs, which is the largest in the literature
to date, no injuries to the great vessels/ mediastinal structures requiring intervention were
identified. While this study suggests vascular injuries following APSCD are quite rare,
vascular complications are catastrophic when they do occur. Treating providers should
consider these data and their own institutional resources to maximize patient safety during
the treatment of APSCD.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #96

Cerclage Wire Adjunct in Traumatic Femoral Fracture:

A Comparison of Union, Complication, and Reoperation

Lance Glen Jacobson, MD; Kathy |. Flint, MS; Ryan Beeker; Shreya Sanjay Veera, BS;
Michael K. Savaglio, MS; Timothy G. Weber, MD

St. Vincent Hospital, Indianapolis, IN, United States

Purpose: The purpose of this study was to compare the results of fractures of the femur in
which the reduction was assisted with the use of cerclage wire(s) to those femoral fractures
treated with closed, indirect reduction. The primary outcome was fracture union. Secondary
outcomes included complication or reoperation.

Methods: We performed a retrospective observational study which included 236 lower
extremity traumatic fractures (31A-33C) in adults at a Level-I trauma center. Study (cerclage)
and control groups were age, sex, and fracture-matched for comparison. Fractures were
treated with intramedullary nailing or plate fixation based on surgeon judgement. Chart
and radiographic reviews were used to determine union and any return to surgery.
Patients lacking a minimum of 9 months follow-up were excluded in order to capture the
most accurate potential union and reoperation numbers. Quality of reduction was measured
by an independent observer using3 parameters: (1) <10°of angulation in orthogonal
radiographic views, (2) <5 mm of displacement between the major fracture fragments, and
(3) <5 mm of gap between the major fracture fragments. A good reduction was one that
met all 3 criteria, an acceptable reduction met 2 criteria, and a bad reduction met 1 or none
of the criteria.

Results: Patients operated using cerclage had no significant difference in final union rates (P
=0.749), wound complication (P =1.000,) or hardware removal for pain (P = 0.6218). Overall
reoperation rates were 9.3% (cerclage) and 17.8% (non-cerclage). Nonunion/ fixation failure
requiring additional surgery was significantly higher in the non-cerclage group (P = 0.0263).
In this study patients were 3.14 times more likely to have a nonunion or fixation failure if
cerclage was not used. Furthermore, there was a significantly higher proportion of good (n
=92) (P <0.0001) or good /acceptable (n = 116) (P <0.0001) quality reductions than bad (n =
2) using cerclage, resulting in a patient being 13.29 times more likely to have a bad quality
reduction when cerclage was not used.

Conclusion: Despite long-standing beliefs that cerclage wire may result in prevention of
callus formation and inhibition of local blood supply, our study suggests that in the long
bone fracture population cerclage may actually assist with union. Finally, cerclage did
not result in any additional wound or hardware removal complications and had a lower
reoperation rate.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #97

Subtrochanteric Fractures: Does Open Reduction Increase the Risk of Infection
and Fracture Healing Complications?

Michalis Panteli, MD; James Vun; Ippokrates Pountos, MD; Robert Michael West, MSc;
Peter Giannoudis, BS, FACS, FRCS, MBBS, MD

Leeds General Infirmary, Leeds, United Kingdom

Purpose: The aim of our study was to investigate if open reduction of fractures involving
the subtrochanteric region resulted in a higher incidence of infection and fracture healing
complications.

Methods: Following IRB approval, all consecutive patients presenting with a fracture
involving the subtrochanteric region were retrospectively identified (January 2009-December
2016). Exclusion criteria included patients undergoing their primary operations at other
institutions and patients lost to follow-up.

Results: 560 patients fulfilled the eligibility criteria and were included in the study. 261
patients had an open reduction of their fracture. The mean age of this group was 70.48
years (SD [standard deviation] 21.00), 139 were female, mean ASA (American Society of
Anesthesiologists) was 2.70 (SD 0.90), and 22 patients had an ISS >16. Time to operation was
1.93 days (SD 2.01), duration of operation was 126.67 min (SD 44.43), the grade of senior
surgeon in theaters was a consultant in 131 cases and length of hospital stay (LOS) was
21.89 days (SD 18.76). 299 patients on the other hand were managed with a closed reduction,
with a mean age of 75.31 years (SD 17.14), while 203 were female, mean ASA was 2.75 (SD
0.79) and 14 patients had an ISS >16. Time to operation was 2.25 days (SD 2.89), duration
of operation was 97.38 min (SD 37.54), grade of senior surgeon in theaters was a consultant
in 123 cases and LOS was 22.75 days (SD 19.34). 16 patients from the open reduction group
and 19 patients from the closed reduction group died before discharge from hospital. When
we compared the 2 groups, statistically significant differences were identified in age (P =
0.003), gender (P = 0.001), fracture classification as per AO (P = 0.005), duration of operation
(P <0.001), and grade of senior surgeon (P = 0.035), whereas these groups where otherwise
comparable. Regarding the incidence of infection, in the open reduction group there were 17
patients diagnosed with deep and 28 patients with superficial infections, compared to 3 and
4 patients, respectively, in the closed reduction group (P <0.001). Moreover, there were 29
patients in the open reduction group and 26 patients in the closed reduction group diagnosed
with a nonunion (P = 0.320). Further linear regression analysis of the factors contributing
to risk of infection identified only open reduction as being statistically significant, having
an odds ratio (OR) of 4.60 (confidence interval [CI]: 1.87- 11.30). On the contrary, no factor
was identified to be contributing to the risk of fracture healing complications (delayed or
nonunion).

Conclusion: This study demonstrates that the single predictive factor of infection following
intramedullary nailing of subtrochanteric fractures is need for open reduction (OR 4.60).
Open reduction, however, is not associated with an increased risk of delayed /nonunion,
but it is associated with increased operating times, which may reflect a more complex
fracture pattern.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #98

OTA Humanitarian Scholar Presentation

SIGN Intramedullary Nailing Improves Early Postoperative Quality of Life and
Function as Compared to Skeletal Traction for Management of Femoral Shaft Fractures
in Malawi

Linda Chokotho; Hao-Hua Wu, MD; Syed H. Ali, BS; Patrick Albright, BS, MS;

David Shearer, MD; Brian Lau, MD

Beit-Cure Hospital, Blantyre, Malawi

Purpose: Femoral shaft fractures cause significant morbidity in low- and middle-income
countries (LMICs). Intramedullary (IM) nailing, the gold standard treatment in developed
countries, remains underutilized in LMICs such as Malawi given limited expertise and
availability of fluoroscopy. Although technology permitting image- unassisted IM nailing
is now available in LMICs, skeletal traction remains the standard of care. This prospective
study aimed to compare postoperative quality of life, functional outcomes, and radiographic
healing between patients treated with SIGN (Surgical Implant Generation Network) IM
nailing (IMN) and skeletal traction (ST) in Malawi.

Methods: Adults with femoral shaft fractures (AO/OTA 32A-C) were enrolled from March
2016 to July 2018 at 2 central and 3 district hospitals in Malawi. Patients were managed
by image-unassisted IMN (SIGN) or ST, as determined by their treatment team. Baseline
demographics, injury, and treatment characteristics were recorded on enrollment. Patients
were followed up at 6 weeks and 3, 6, and 12 months postoperatively. Quality of life was
assessed via EuroQol-5 Dimensions (EQ-5D), functional status via Short Musculoskeletal
Function Assessment (SMFA), and radiographic healing by mRUST (modified radiographic
union in tibial fractures) score.

Results: Of 270 enrolled patients (IMN 111, ST 159), there were no differences in baseline
characteristics (P>0.05). EQ-5D-assessed quality of life (minimum clinically important
difference [MCID] = 0.10) was decreased in patients treated with skeletal traction versus
IMN at 6 weeks (0.28 vs 0.49, P <0.001) and 3 months (0.63 vs 0.72, P = 0.016) postoperatively
but comparable at 6 months (0.81 vs 0.82, P = 0.70). Functional status as assessed by SMFA
Function and Bothersome indices (MCID = 4) was likewise worse in patients treated with
traction versus IMN at 6 weeks (Function 52.2 vs 41.6, P <0.001; Bothersome 50.4 vs 39.6, P
<0.001) and 3 months (Function 35.5 vs 27.5, P = 0.001; Bothersome 33.1 vs 26.0, P = 0.01).
SMFA Function but not Bothersome index was worse in skeletal traction patients at 6 months
(Function 21.5 vs 15.2, P = 0.01; Bothersome 19.2 vs 15.0, P = 0.16). There was no difference
between cohorts in mRUST score at any time point (P >0.05). There was no difference in the
rate of reoperation (IMN: 1.4% vs ST: 1.8%, P = 0.77), nonunion (IMN: 0.4% vs ST: 1.4%, P =
0.21), or leg-length discrepancy (IMN: 36% vs ST:38%, P = 0.66) between groups at 6 months.

Conclusion: Quality of life and function were significantly improved in the early
postoperative period in patients with femoral shaft fracture treated with image-unassisted
IMN, as compared to ST. By final follow-up, there was no difference in quality of life or
function between groups, and radiographic healing was similar.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #99

Improving the Diagnosis of Ipsilateral Femoral Neck and Shaft Fractures:

A New Imaging Protocol

Nathan Brian Rogers, MD; Braden Edward Hartline, MD; Manickam Kumaravel, MD, FRCS;
Timothy S. Achor, MD; Joshua Layne Gary, MD; Andrew Moon Choo, MD;

Milton L. Routt, MD; John Wesley Munz, MD; Stephen James Warner, MD, PhD

University of Texas Health Science Center at Houston, Houston, TX, United States

Purpose: Despite increased awareness of ipsilateral femoral neck and shaft fractures in
patients with high- energy injuries, the misdiagnosis rate remains 6%-22%. The purpose
of this study was to determine if the diagnosis of ipsilateral femoral neck fractures in
patients with high-energy femoral shaft fractures can be improved with MRI compared to
radiographic and CT imaging.

Methods: Beginning in September 2018, the imaging protocol for acute high-energy femoral
shaft fractures was altered to include rapid-sequence MRI of the pelvis and the proximal
femurs to assist in diagnosing acute ipsilateral femoral neck fractures. All patients with
acute high-energy femoral shaft fractures received standard radiographic imaging as well
as thin-cut pelvis CT imaging at the time of presentation. These patients were then placed in
skeletal traction, and rapid-sequence MRI of the pelvis was obtained. The primary sequences
for evaluation of proximal femur fractures were confined to a large field of view coronal T1
and coronal STIR (short-tau inversion recovery). These are limited short sequences, which
take less than 10 minutes.

Results: During the 4-month study period, 37 consecutive patients presented with 39 acute,
high-energy femoral shaft fractures. The average patient age was 29.1 years (range, 14-82),
and 28 patients were male while 9 were female. 10 of 39 (25.6%) femoral shaft fractures were
open. Two femoral shaft fractures (5.1%) had ipsilateral femoral neck fractures detected on
radiographs. Of the remaining 37 femoral shaft fractures, none had a femoral neck fracture
definitively identified on thin-cut CT imaging. 33 of 37 (89%) underwent large field of view
pelvis and proximal femur MRI to evaluate the ipsilateral femoral neck. Four patients (12.1%)
were diagnosed with a femoral neck fracture, not identified on CT or radiographic imaging.
Two of these were complete and 2 were incomplete femoral neck fractures. In all 4 of these
patients, the operative plan and rehabilitation protocol was changed based on these findings.

Conclusion: Based on a change in imaging protocol to include MRI for evaluation of
ipsilateral femoral neck fractures in acute high-energy femoral shaft fractures, our early
results suggest the number of femoral neck fractures may be underrepresented compared
to radiographic and CT imaging alone. Importantly, due to the rapid sequences used for
the MRI, we were able to obtain this imaging in a high percentage of polytrauma patients
without altering their overall care. This new imaging algorithm will continue to improve
our diagnosis of ipsilateral femoral neck and shaft fractures and optimize the care of patients
with high-energy injuries.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #100

The Effect of Intramedullary Nail Entry Point on Postoperative Femoral Shaft
Fracture Alignment

Michael Wesley Honeycutt, MD; Kyle Cox, MD; William Tanner Cox, BS;

Gregg Delgado, DO; Jeffrey Brewer, MD

University of South Alabama, Mobile, AL, United States

Purpose: Intramedullary femoral nailing technique has evolved and improved since its
development in 1939. However, postoperative malalignment continues to be a known
complication. The purpose of this study is to determine if there is a postoperative alignment
advantage with femoral nail entry point and to determine if fracture location and fracture
pattern secondarily affect alignment.

Methods: A retrospective radiographic review was performed from a university hospital
database of 530 patients with 552 femoral shaft fractures (AO/OTA 32A1-32C3) treated
with intramedullary nailing from October 2007 to November 2018. Three orthopaedists and
1 radiologist independently measured radiographic femoral alignment using immediate
postoperative radiographs. Postoperative malalignment was defined as >5° of angulation
in any plane. The differences in alignment were assessed based on femoral nail entry point
(trochanteric, piriformis, or retrograde), fracture pattern, and fracture location.

Results: The primary independent risk factors for postoperative malalignment in femoral
shaft fractures were proximal fracture location and 32C3 fragmentary segmental fractures.
In proximal femoral shaft fractures, the overall malalignment percentage was 28.1%
(relative risk: 1.74, P = 0.0015). Use of a piriformis entry nail significantly decreased the
rate of postoperative malalignment. In proximal femur fractures treated with piriformis
entry nails, only 4% were malaligned, whereas 39% of proximal femur fractures treated
with trochanteric entry nails were malaligned (relative risk: 0.14, P = 0.048). Regardless
of fracture location, 32A3 fractures had the lowest rate of postoperative malalignment of
5.8% (relative risk: 0.36, P = 0.0044) and 32C3 had the highest rate of 27.5% (relative risk:
1.71, P = 0.0095). In the combined fracture location and stability subgroup, midshaft femur
fractures with stable fracture patterns (32A1, 32A2, and 32A3 subtypes) had the lowest rate
of postoperative malalignment of 6.8% (P = 0.0071).

Conclusion: Piriformis entry femoral nails may provide an alignment advantage for
proximal third femoral shaft fractures as the central and posterior entry point counteracts
the characteristic proximal femur deforming forces and there is no proximal lateral bend
in the nail. Proximal third and 32C3 segmental type femoral shaft fractures provide an
alignment challenge, and increased care should be taken to evaluate intraoperative femoral
shaft alignment with these fracture types.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #101

Radiostereometric Analysis of Inducible Micromotion After Locked Lateral Plating of
Distal Femur Fractures

Vincent Galea, BA; Mina A. Botros, BS; Michael McTague, MPH,; Michael John Weaver, MD;
Mark S. Vrahas, MD; Henrik Malchau, MD; Charles R. Bragdon, PhD;

Marilyn Heng, FRCSC, MD, MPH

Massachusetts General Hospital, Boston, MA, United States

Purpose: The aim of this study was to evaluate interfragmentary motion throughout the
course of healing for distal femoral fractures using radiostereometric analysis (RSA) to
determine if RSA is a viable technique for assessing nonunaion.

Methods: 16 patients with operatively treated distal femur fractures were enrolled into a
prospective study. Sample size was determined based on a nonunion rate of 10%, which
would allow the detection of a 0.09-mm difference between the groups at (power = 0.9;
<0.05). Six tantalum beads were inserted in the most proximal and distal fracture fragments
intraoperatively. Patients were evaluated postoperatively and at 2, 6, 12, 26, and 52 weeks
from surgery. Two set of RSA radiographs were taken: (1) non-weighbearing and (2) with up
to 30 Ib of weight on the extremity in the axial plane. At each visit, a comparison between
the radiographic sets was used to measure inducible micromotion. In addition, at each
visit, patients completed the Patient-Reported Outcomes Measurement Information System
(PROMIS) assessment of pain and function.

Results: 14 cases presented with evidence of progressive fragment bridging and improved
symptoms at 26 weeks. For these cases of suspected union, inducible micromotion had
decreased between 2 and 12 weeks (<0.001) and then remained constant over time (P >0.492).
Patient-reported pain and functional improvements paralleled the decreasing inducible
micromotion through the course of the study (Fig. 1). Two cases (12.5%) proceeded to
nonunion. In contrast with the cases of union, RSA for the cases of nonunion revealed no
decrease in inducible micromotion by the 12-week visit (P >0.191). At 12 weeks, nonunion
cases demonstrated greater inducible micromotion in the proximodistal plane compared
to the cases of union (mean difference: 0.17 mm (+0.05); P <0.001).

Conclusion: Fracture healing
may be evaluated with RSA,
which reveals differences
in micromotion patterns
between the cases of union
and nonunion within 12
weeks of surgery.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #102

Optimal Configuration of Internal Fixation Implants During Operative Management
of Hip Fractures

Michael Blankstein, MD, FRCSC; Patrick Christopher Schottel, MD; Sheila Sprague, PhD;
Sofia Bzovsky, MSc; Mohit Bhandari, MD, FRCSC, PhD; Marc F. Swiontkowski, MD;

Emil H. Schemitsc,h MD; FAITH Investigators

McMaster University, Hamilton, ON, Canada

Purpose: Numerous technical factors have been thought to be associated with improved
outcomes after femoral neck fracture fixation. Using data from a multicenter trial of femoral
neck fracture patients aged =50 years who underwent internal fixation with cancellous screws
(CS) or a sliding hip screw (SHS), we evaluated which technical factors were associated
with: (1) revision surgery within 24 months to promote fracture healing, relieve pain, treat
infection, or improve function; (2) functional health, as defined by the Short Form-12 (SF-
12) Physical Component Summary (PCS); and (3) hip function, as defined by the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC).

Methods: We performed a multivariable Cox regression using revision surgery as the
dependent variable and technical factors as independent variables. We adjusted for fracture
displacement as it had been predictive of revision surgery previously. Separate analyses
were conducted for CS and SHS groups. We performed multilevel, repeated-measures
mixed models with 3 levels (center, patient, and time), with patient and center entered as
random effects. For both CS and SHS models, we used SF-12 PCS and WOMAC scores as
dependent variables (1 for each model). Weincluded technical factors and time of assessment
as independent variables in fixed effects. Preinjury scores and several prognostic variables
were adjustment variables. All tests were 2-tailed with a = 0.05. For CS models, we included
screw (or pin) diameter, use of partially threaded screws with short or long threads, screw
formation, screw (or pin) orientation, and use of washers as technical factors. For SHS models,
we included screw position, number of holes in sideplate, use of a bicortical sideplate, use
of supplemental screws, and final tip-apex distance as technical factors.

Results: Complete data were available for 459 (mean age: 72.8 years; 66% female) and 504
(mean age: 73.0 years; 64% female) patients to perform revision surgery analyses in CS and
SHS groups, respectively. For the health-related quality of life (HRQL) analyses, complete
data ranged between 288 and 303 patients per group (mean age: 71.1 years; 65% female).
In the CS model, a 3-screw (apex at bottom) formation was associated with a significantly
lower risk for revision surgery as compared to a 2-screw formation (hazard ratio 0.47, 95%
confidence interval 0.24-9.35; P = 0.03). Regardless of treatment group, no other technical
factors were found to be predictive of revision surgery and HRQL (P >0.05).

Conclusion: Other than a 3-screw (apex at bottom) formation, there was no optimal
configuration of internal fixation implants associated with reduced revision surgery and
improved HRQL outcomes after femoral neck fracture fixation. Patient and injury factors
such as age, gender, and fracture displacement play a more significant role in outcomes
than technical aspects of fracture fixation.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #103

A Pilot Feasibility, 2 x 2 Factorial Randomized Controlled Trial Comparing the Sliding
Hip Screw versus Cancellous Screws and Vitamin D3 versus Placebo for the Treatment
of Young Femoral Neck Fractures

FAITH-2 Trial Investigators

McMaster University, Hamilton, ON, Canada

Purpose: The treatment of young femoral neck fractures remains controversial because the
optimal internal fixation implant is unknown and the implications of treatment failures
can profoundly impact functional outcome. Additionally, the use of adjuvant vitamin D3
supplementation to improve outcomes after fracture remains unproven. The purpose of this
trial was to determine the feasibility of a definitive multicenter randomized controlled trial
comparing the sliding hip screw (SHS) and cancellous screws (CS), and vitamin D3 versus
placebo for the treatment of femoral neck fractures in young patients.

Methods: Adult femoral neck fracture patients ages 18-60 yearswere enrolled from 15 North
American hospitals. A 2 x 2 factorial design was used to randomly allocate patients to SHS
or CS and to vitamin D3 4000 IU or placebo daily for 6 months. The primary outcome was
trial feasibility, defined by measures of recruitment, medication adherence, and data quality.
The secondary outcome was a composite outcome of clinically important complications,
including reoperation, nonunion, osteonecrosis, and fracture shortening >1 cm.

Results: We randomized 91 patients over a 4-year period, and 86 participants were included
in the analysis. The mean age of participants was 41.1 years (standard deviation 12.4). 71% of
fractures were displaced and 44% were vertical Pauwels 3 patterns. The primary feasibility
criteria were not achieved due to slow enrollment and low vitamin D adherence, with only
55% of participants taking =75% of their daily supplement. 14 patients in the CS group
(33%) and 11 patients in the SHS group (26%) experienced the composite complication
outcome; reoperations accounted for 7 (16%) CS events and 9 (21%) SHS events. There were
3 conversions to total hip arthroplasty (THA) in the SHS group and 1 conversion to THA
in the CS group. There were 2 cases in the CS group (5%) and 1 case (2%) in the SHS group
of isolated femoral neck shortening >1 cm that did not result in femoral head osteonecrosis
or a reoperation. A composite complication occurred in 14 patients (35%) in the placebo
group and in 11 patients (24%) in the vitamin D group. There were no vitamin D-related
adverse events reported.

Conclusion: This pilot study was unable to demonstrate the feasibility of a definitive trial.
The adherence with daily vitamin D3 supplementation is low among young femoral neck
fracture patients and is unlikely to be an effective method of supplementation. Overall, >25%
of young femoral neck fracture patients experience complications of their injury.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: Hip/Femur, PAPER #104

Intramedullary versus Extramedullary Fixation for Basicervical Femoral Fractures:
Which Is Better?

Wu Chean Lee MBCHB; Ping Yen Yeo; Ernest Kwek MBBS, FRCS (Ortho)

Tan Tock Seng Hospital, Singapore, Singapore

Purpose: Basicervical femoral fractures (BCFs) (AO classification: 31B3) are a rare type of
hip fracture and the optimal choice of fixation is unknown. Our primary objective was to
determine whether an extramedullary fixation with the dynamic hip screw (DHS) or an
intramedullary fixation with the proximal femoral nail antirotation (PFNA) would provide
a better fixation. Our secondary objective was to compare the outcomes of these 2 fixation
methods. We hypothesized that the PFNA would cause a “wedge effect,” described as a
medial displacement with a resultant varus neck-shaft angle (NSA), and therefore have
worse outcomes.

Methods: All BCF fixations with the DHS and the PENA over 5 years were reviewed. The
NSA before and after insertion of the implants were measured from the intraoperative image-
intensifier and compared. The images were also reviewed for adequacy of fracture reduction,
any intraoperative loss of reduction, and whether there was any qualitative change in the
NSA after the insertion of the implants. Outcomes compared were the Modified Barthel
Index (MBI) at 1 year postsurgery and complications.

Results: 49 BCFs were identified from 2745 hip fractures in the institution’s hip fracture
registry. 31 DHS and 18 PFNA fixations were performed. The mean age was similar in both
groups (79.1 £9.4 vs 81.3 £ 8.4, P = 0.420). The distribution of gender (81% vs 61% female, P
= 0.135), laterality (52% right vs 72% left, P = 0.157), bone mineral density (T-scores: -3.3 +
1.0 vs =3.4 £ 0.9, P = 0.926), and the NSA before the insertion of implants were also similar
(137.2° + 5.1° vs 134.8° + 5.6°, P = 0.191). The preoperative MBI was significantly higher
in the DHS group (92.8 + 11.5 vs 76.6 + 31.6, P = 0.019). The NSA after the insertion of the
DHS was significantly larger than the PFNA group (138.7° + 5.1° vs 133.6° + 5.6°, P = 0.003).
The mean NSA increased with the DHS but decreased with the PFNA (1.6°+ 2.3° vs —1.2°
+2.3° P <0.001). The NSA after fixation was significantly different from the NSA before
fixation in both groups (P = 0.001 and P = 0.035). There was no significant difference in the
proportion of patients with adequate reduction (80.6% vs 66.7%, P = 0.272), intraoperative
loss of reduction (25.8% vs 38.9%, P = 0.338), and qualitative change in the NSA after the
insertion of the implant (9.7% vs 0%, P = 0.288). At 1 year postsurgery, the MBI had reduced
significantly in both groups (P <0.001 and P = 0.002) but remained higher in the DHS group
(83.5 £21.4 vs 72.5 +£ 25.0, P = 0.025). However, the mean change in MBI over the year was
similar between both groups (9.3 +21.1 vs —4.1 + 23.2, P = 0.670). The DHS group had no
complications while there was 1 patient in the PENA group with a peri- implant infection.
The complication rates were similar (P = 0.367).

Conclusion: In BCFs, fixation with the DHS increased the NSA while the PFNA caused a
wedge effect. However, the 1-year clinical outcomes were similar.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: General Interest, PAPER #105

The Efficacy of Antibiotic Strategies Employed at the Time of Definitive Wound
Closure/Coverage for Severe Lower-Extremity Injuries

Clinton Kenneth Murray, MD; Heather C. Yun, MD; Manjari Joshi; Anthony R. Carlini, MS;
Renan C. Castillo, MD; Michael . Bosse, MD; METRC Bioburden Investigators

Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, United States

Purpose: There are currently no guidelines to assist with the selection and duration of
antibiotics used at the time of definitive wound closure/coverage in severe injuries to
the lower extremity. Wound bioburden surveillance and targeted antibiotic therapy is not
current practice. This study was designed to evaluate the clinical efficacy of the antibiotic
therapy employed at the time of definitive wound closure / coverage in patients with severe
lower-extremity injuries.

Methods: 655 patients were prospectively enrolled from 39 centers into a study of the wound
bioburden in severe lower-extremity injuries that required either delayed wound closure
or flap coverage. At the time of definitive coverage/closure, wound tissue samples were
collected and processed at a central microbiology laboratory. We captured the antibiotic types
and the dose and duration strategy in the wound coverage/closure perioperative period.
An expert infectious disease panel evaluated each patient with a positive wound culture.
Based on the bacteria recovered and the antibiotics provided, each patient’s therapy was
rated as: inefficient, possible effective, or effective for the treatment of the wound bioburden.

Results: Tissue cultures from 195/ 655 patients (29.8%) were positive at the time of definitive
coverage/ closure. Recovered organisms included staphylococcus (30.8% overall; CONS
[coagulase-negative staphylococci], 27.2%; MSSA [methicillin-sensitive Staphylococcus
aureus], 3.1%; MRSA [methicillin-resistant S. aureus], 1.5%), enterobacter (18.5%), and
enterococcus (11.8%). The most common antibiotic strategy for this cohort was either Ancef
alone (43.1%) or Ancef in combination with gentamycin, tobramycin, or vancomyecin (14.4%
combined). The expert infectious disease panel rated 111 of 195 cases (56.9%) as having an
ineffective antibiotic exposure, 64/195 (32.8%) as having possibly effective exposure, and
20/195 (10.3%) as effective exposures. Of the 20 effective exposures, 3 (15.0%) developed
a subsequent deep infection. Of the 64 possibly effective exposures and the 111 ineffective
exposures, 14 (21.9%) and 28 (25.2%) developed a subsequent deep infection, respectively.

Conclusion: 57% of the antibiotic therapies administered in this study at the time of wound
coverage / closure were likely ineffective against the recovered wound bioburden. The data
show a trend toward increasing deep infection rates with less effective antibiotic exposure.
Future therapies likely need to target the wound bioburden.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: General Interest, PAPER #106

Single-Dose IV Antibiotic for Low-Energy Extremity Gunshot Wounds:

A Prospective Quality Improvement Care Pathway

Jonathan Carr Savakus, BS; Mai P. Nguyen, MD; Natasha Simske, BS; Joseph F. Golob, MD;
Amy Ann McDonald; John ]. Como, MD, MPH; Heather A. Vallier, MD

MetroHealth System, Cleveland, OH, United States

Purpose: Low-energy gunshot wounds (GSWs) are common, and no established standard
of care exists for infection prophylaxis. Recent data have demonstrated efficacy of a single
dose of intravenous (IV) antibiotics in the emergency department (ED) for infection
prophylaxis. We implemented a care pathway to standardize antibiotics after low-energy
isolated extremity GSWs. A single dose of cefazolin is administered (clindamycin for
penicillin allergy), and tetanus immunization status is updated. The purpose of this project
isto describe our results after implementation.

Methods: All patients presenting with GSW to our trauma center over 35 months were
prospectively assessed; 87 with subacute presentation and 478 with GSW to nonextremity
regions were excluded. High-energy injuries (n = 7), injuries from BB guns (n = 6), graze
wounds (n = 8), and injuries requiring revascularization (n = 39) were excluded. Patients
with fracture undergoing fixation (n = 51) received a single dose in the ED plus an additional
24 hours of perioperative antibiotics. No antibiotics were prescribed subsequently. Infection
and administration of subsequent antibiotics were recorded.

Results: 1197 patients presented with GSWs; 572 had isolated, low-energy extremity injuries,
and 389 (68%) had >4 weeks of follow-up and / or developed infection prior. This included 356
men (92%) with mean age 30 years. Most common sites were the upper leg (43%), lower leg
(24%), and upper arm (15%); 140 (36%) had associated fractures, 54% of which had fixation.
Overall, 127 patients (33%) did not receive the recommended single dose of antibiotics. 60
received extra IV and/or oral antibiotics. 67 received no antibiotics. Our overall infection
rate was 11% (44 of 389), primarily superficial wound infections (27 of 44, 61%), with 6
patients (1.5%) requiring surgical debridement. Patients initially treated with the single-
dose pathway had a 9% infection rate. Conversely, 19% of patients receiving no antibiotics
developed an infection (P = 0.03). The single-dose pathway reduced infections compared
with a group of similar patients treated in our hospital previously for GSWs (15.7%, P =
0.03). No benefit was seen to routine supplemental IV or oral antibiotics in addition to the
pathway (12% infection rate, P = 0.63).

Conclusion: A standardized care pathway of single-dose IV antibiotic is simple and
inexpensive and appears safe. It is associated with a low risk of infection after GSW to the
extremities. Prospective evaluation demonstrated that this protocol reduced infection versus
our historical cohort and versus those receiving no antibiotics.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: General Interest, PAPER #107

Readmissions Are Not What They Seem: Incidence and Classification of 30-Day
Readmissions Following Orthopaedic Trauma Surgery

Erin Arlene Kelly, MD; Leah Gonzalez, BS; Lorraine Hutzler, MHA; Sanjit R. Konda, MD;
Philipp Leucht, MD; Kenneth A. Egol, MD

NYU Langone Orthopedic Hospital, New York, NY, United States

Purpose: A common measure of quality of care in the health-care setting is the 30-day
readmission rate. Readmission within 30 days of discharge is often associated with increased
hospital spending, reduced revenue, and decreased patient satisfaction. This quality measure
fails to consider if a readmission is truly related to the initial admission. The purpose of
this study was to evaluate the causes of 30-day readmissions following orthopaedic trauma
surgery and to categorize them accordingly.

Methods: A retrospective chart review of all patients, aged 18 to 100 years, who were
admitted to a large, academic medical center between January 1, 2011 and October 1, 2018
for operative treatment of a traumatic fracture injury was performed. Patient records were
reviewed for readmissions within 30 days of discharge. Readmissions were categorized into
1 of 3 major categories: orthopaedic treatment complications, unrelated medical conditions,
and non-complications. Orthopaedic treatment complications included infection or pain
and swelling at the surgical or graft site, tendon rupture, DVT (deep venous thrombosis),
and implant dislocation.

Unrelated medical conditions included exacerbation of preexisting medical conditions
and unrelated new onset medical conditions that developed following discharge. Non-
complications included planned readmissions, interfacility transfers, and falls resulting
in new fracture. A X2 test of homogeneity was performed to assess any difference in
the proportion of readmissions between the hospital-reported readmission rate and the
orthopaedic treatment complication readmission rate.

Results: A total of 1955 patients who were initially admitted to the orthopaedic trauma service
for a fracture or injury and underwent operative treatment were included in this analysis.
89 patients were readmitted within 30 days of discharge with an overall readmission rate of
4.55%. Within the cohort of 89 patients with 30-day readmissions, 30 (33.7%) were orthopsedic
treatment complications, 36 (40.4%) were unrelated medical conditions, and 23 (25.8%) were
non-complications. The readmission rate due to orthopsedic treatment complications was
1.53%. A X2 test of homogeneity revealed a statistically significant difference in proportions
between the hospital-reported readmission rate and the orthopaedic treatment complication
readmission rate, P<0.0005.

Conclusion: The blanket use of 30-day readmissions as a measure of hospital quality of care
overestimates the number of preventable readmissions and penalizes surgeons and hospitals
for caring for patients with less than optimal health. The orthopaedic surgical community
should work with payers to better understand the best measures to quantify quality of care
for the orthopaedic trauma patient.

See the meeting app for complete listing of authors” disclosure information.
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Fri., 9/27/19 AM19: General Interest, PAPER #108

Do Patient-Reported Outcomes Improve Following Elective Implant Removal?
Laurence Kempton, MD; Walter W. Virkus, MD; Krista M. Brown, MS;

Todd Owen McKinley, MD; Greg E. Gaski, MD

Indiana University School of Medicine, Indianapolis, IN, United States

Purpose: Patients with residual pain following healed fractures may benefit from implant
removal. Few studies have quantified changes in patient-reported outcomes (PROs)
following elective implant removal. We hypothesized that patients undergoing hardware
removal (HWR) primarily to relieve pain would also have significant improvements in
PROs pertaining to both pain and function.

Methods: This prospective observational study enrolled 188 patients who elected to undergo
removal of implants primarily to reduce pain following successful fracture fixation. Patients
were excluded if they had significant pain at other locations unrelated to the HWR site. PROs
were obtained preoperatively and 3 months postoperatively utilizing the Patient-Reported
Outcomes Measurement Information System (PROMIS) physical function (PF) and pain
interference (PI) domains. Demographic data, injury characteristics, and intraoperative and
postoperative complications were also recorded. Descriptive analyses were conducted. Linear
regression analyses examined whether preinjury PROs predicted 3-month postoperative
PROs. Minimal clinically important difference (MCID) in PROMIS scores was =5 points
based on 0.5 times the standard deviation (SD) of preoperative scores.

Results: 153 patients were available for 3-month follow-up. The mean improvement in PF
was 5.7 (SD 9.9) and mean reduction in PI was 6.7 (SD 11.3). 117 patients (76%) experienced
improvement in PFE, 4 (3%) had no change, and 32 (21%) reported a decline. Considering
MCID, 87 patients (57%) reported clinically significant improvement (>5) in PF and 15
patients (9.8%) had a significant decline (>5) in PF. 114 patients (75%) experienced an
improvement in PI, of whom 91 (59%) improved >5. 27 patients (18%) reported a worse
PI, of whom 16 (10%) had a decline in PI >5. 12 patients (8%) had no change in PI. Worse
preinjury PROMIS PF and PI scores were significant positive predictors for improvement
in postoperative PF and PI (R2 = 0.32, P <0.001 and R2 = 0.23, P <0.001, respectively). The
only postoperative complication and apparent direct cause of worse postoperative PROs
was 1 infection treated with surgical debridement.

Conclusion: Although the primary indication for implant removal in this population was
pain relief, 57% of patients also had a clinically relevant improvement in patient-reported
physical function. Three-fourths of patients reported some degree of pain relief 3 months
postoperatively. In addition, patients who start with worse global indices of pain and
function are more likely to improve after HWR. This suggests that implant-related pain
directly contributes to global dysfunction.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: General Interest, PAPER #109

An Analysis of Medicare Reimbursement Rates in Orthopaedic Trauma: 2000-2018
Jack Haglin, BS; Ariana Lott, MD; David Neil Kugelman, MD; Sanjit R. Konda, MD;
Kenneth A. Egol, MD

NYU Langone Medical Center, New York City, NY, United States

Purpose: There is a paucity of data regarding financial trends for procedural reimbursement
in orthopaedic trauma. A comprehensive understanding of such trends is important as
continued progress is made to advance agreeable reimbursement models. The purpose of this
study was to evaluate monetary trends in Medicare reimbursement rates for 20 commonly
utilized orthopaedic trauma surgical procedures from 2000 to 2018.

Methods: The Physician Fee Schedule Look-Up Tool from the Centers for Medicare &
Medicaid Services was queried for each of the included 20 Current Procedural Terminology
(CPT) codes in orthopaedic trauma. The procedure list was compiled by the senior author
prior to collection in order to ensure a comprehensive analysis of commonly utilized
procedures. All monetary data were adjusted for inflation to 2018 US dollars (USD) utilizing
the consumer price index. Both the average annual and the total percentage change in
reimbursement were calculated based on these adjusted trends for all included procedures.

Results: After adjusting for inflation, the average reimbursement for all procedures decreased
by 23.0% from 2000 to 2018. The greatest mean decrease was observed in the open treatment
of trimalleolar ankle fracture with internal fixation (-48.8%). The only procedure with an
increased adjusted reimbursement rate throughout the study period was the open treatment
of scapular fracture with internal

fixation (+4.0%). Additionally, the

adjusted reimbursement rate for

all included procedures decreased

by an average of 1.5% each year

(Table 1).

Conclusion: This is the first study
to evaluate trends in procedural
Medicare reimbursement
for orthopaedic trauma. When
adjusted for inflation, Medicare
reimbursement for included
procedures has steadily decreased
from 2000 to 2018. Increased
awareness and consideration of
these trends will be important
for policymakers, hospitals,
and surgeons in order to ensure
continued access to meaningful
surgical orthopaedic trauma care in
the United States.

See the meeting app for complete listing of authors” disclosure information.
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Utilization of Multimodal, Narcotic-Free, Pain Control Regimen Is Adequate for
Patients with Femur and Tibial Shaft Fractures

Kyle Jay Klahs, DO; Isaac Fernandez, MD; Michael Reich, MD; Mai P. Nguyen, MD
Texas Tech Univ Health Sciences El Paso, El Paso, TX, United States

Purpose: The United States is facing an opioid epidemic. Although this is a global crisis,
America is faring far worse than other countries. There is likely an overutilization of
opioid analgesics in postoperative orthopaedic trauma patients, which is contributing to
this problem. The purpose of this study was to determine if a multimodal pain regimen
without a Schedule II narcotic effectively controls postoperative pain for trauma patients
with a femur or tibial shaft fracture.

Methods: The trauma registry at our Level-I trauma center was queried for patients with a
diagnosis of femur shaft (OTA/AO 32A) or tibial shaft fractures (OTA/AO 42A) between
October 2016 and October 2018. Patients between the ages of 18-95 years whose fractures were
managed operatively were included in the study. Our standard postoperative pain regimen at
discharge includes Tylenol #3, Tramadol, gabapentin, and a nonsteroidal anti-inflammatory
medication (NSAID). If pain is not controlled, then a Schedule I narcotic (eg, hydrocodone,
oxycodone, or dilaudid) was utilized in placed of Tylenol #3 or Tramadol. Patients without
postoperative follow up were excluded from the study. Discharge medications, analgesics,
and visual analog scale (VAS) scores during the first 6-week follow-up appointments were
recorded.

Results: 119 patients (N = 81 male) with 129 operative fractures and a mean age of 43 years
(range, 18-92) were included in the analysis. Fracture patterns included OTA/AO 32 (N =
52), and 42 (N = 77). 64 patients (54.8%) had an isolated injury to the tibia or femur, while
55 (46.2%) were polytrauma patients. 42 femurs (81%) and 68 tibias (88%) were treated with
intramedullary nails. There was no unplanned admission or return to the emergency room
due to pain control. Overall, only 10.0% (12/119) of patients required any use of Schedule II
narcotic medications for pain management either at discharge or at clinic follow-up. Eight
patients (6.7%) were discharged with a Schedule II narcotic, 5 of whom were transitioned
to narcotic-free regimens at their 2-week clinic visits. Of the patients discharged with the
standard multimodal non-narcotic regimen (N = 111), only 3.6% required a Schedule II
narcotic within their 6-week follow-up. Median (interquartile range [IQR]) VAS scores
demonstrated a downward trend at 3.0 (0.0-6.5), 1.0 (0.0-5.5), and 0.0 (0.0-5.0), respectively.
VAS scores at the last follow-up were significantly lower than those reported at the first
follow-up appointment, P = 0.009.

Conclusion: Multimodal pain control regimens in the immediate postoperative follow-up
period appear to be effective in treating postoperative pain after femoral and tibial shaft
fractures, including in the setting of polytrauma. Adhering to a multimodal pain management
regimen for postoperative femoral and tibial shaft fracture patients without the use of
narcotic medications decreases the amount of opioids in circulation and the morbidity and
mortality associated with their use.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: General Interest, PAPER #111

Enhancing Trauma Patient Experience Through Education and Engagement:
Development of a Mobile Application

Benjamin Randolph Childs, BS; Anna Marie Swetz; Brendan Andres, BA;

Mary Alice Breslin, BA; Sarah Hendrickson, MEd; Timothy A. Moore, MD;

Vanessa P. Ho, MD, MPH; Heather A. Vallier, MD MetroHealth System,

Cleveland, OH, United States

Purpose: The purpose was to determine the feasibility of using an open-access mobile device
application to improve patient education and engagement during recovery after trauma.

Methods: A patient education app was developed to provide basic information regarding
injury, treatment, and recovery for orthopaedic and other injuries at a 5th grade reading
level. Providers, patients, and families were made aware of the app in an urban, public
academic Level-I trauma center. Surveys were obtained regarding experience with the
app. Decision to use or not use the app, age, satisfaction, reasons for not using the app, and
desired improvements were gathered from the survey. Analytical data regarding downloads
were collected from the app retailer.

Results: The app was downloaded 314 times from Google Play and Apple stores. User
sessions (individual app uses) were split in a bimodal distribution between those who used
the app for greater than 2 minutes (36%) and those who used for less than a few seconds
(40%). Pages in the app were viewed 3952 times in 2 years. Patients visited “My Injury”,
“Recovery Timeline”, and “FAQ” most often. The majority (55%) of users rated it as helpful
or extremely helpful on a 5-point Likert scale. Surveys revealed that 48% of those offered
the app used it, and that 68% of users were patients, 23% spouses, and 9% other family
members. There was no gender difference in app participation, both 48%. Participation was
less in those age =55 years (12% vs 68%, P <0.001), also reflected in mechanism of injury
with 82% of those admitted for motor vehicle collision versus 9.1% of those who fell from
standing, using the app, P <0.001. 17% of patients did not have a device to use the app. Most
patients without phones had them damaged or lost during their trauma. Suggestions for
improvements included more information on nonorthopaedic injuries and Spanish language.

Conclusion: There was strong interest in this simple and free patient education app. Over
one-third of user sessions were greater than 2 minutes, and a majority of patients reported
high satisfaction. Despite a relatively low-income population, 5 of 6 patients had access to
an app-capable device. Nearly half of patients downloaded the app when offered. Those
above age 55 years were less likely to use the app. This represents an innovative opportunity
for education and engagement of our patients and their families.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: General Interest, PAPER #112

Can We Believe the Positive Results of RCTs?
Paul Tornetta 111, MD; Justin J. Koh, MD; Jean Kang, MD
Boston University Medical Center, Boston, MA, United States

Purpose: Randomized control trials (RCTs) inform changes in practice. We sought to evaluate
a series of RCTs from the orthopaedic trauma (Tr) literature as well as in general surgery
(GS) and medicine (M) to determine: (1) the calculated risk of a false positive outcome, and
(2) the actual error rate in multiple outcome reporting (alpha error).

Methods: 25 RCTs in 25 journals from June 2018 backwards were chosen. The presence of a
specified primary outcome was evaluated. All others considered secondary outcomes. If no
primary outcome was specified, all outcomes were considered equal. For studies reporting
a difference (a positive finding) we used a published equation to calculate the risk of alpha
error (incorrectly concluding a treatment difference) due to multiple reporting via multiple
time points or intergroup comparisons without appropriate correction. Each trial was tested
for alpha error in each statistically positive outcome. Comparisons of orthopaedic trauma
were made with general surgery and medical trials.

Results: 295 studies met criteria (53 Tr, 119 GS, 123 M). Explicit statement of the primary
outcome was present in 70%, 69%, and 99% of Tr, GS, and M studies, respectively (P <0.0001).
Multiple time points or intergroup comparisons were present in 58% (Tr), 62% (GS), and 81%
(M) of studies. Corrections for the multiple evaluations were performed in only 11% (Tr),
9% (GS), and 7%(M) of trials and statements about adjustments were made in 11% (Tr), 10%
(GS) and 23% (M). The calculated per paper risk of alpha error was 62% + 25%, 66% + 27%,
and 69% + 25% for Tr, GS, and M trials, respectively. For Tr trials with a primary outcome
identified, the calculated risk of alpha error was 21% + 18% for primary outcomes and 55%
+28% for secondary outcomes. The actual rates of alpha error when determined were 30%
for primary outcomes, 78% for secondary outcomes, and 89% for any outcome. For all Tr
trials, the actual alpha error rate per paper was 88%. The actual alpha error rate was always
within the 95% confidence interval of the calculated risk. Of the 1566 total outcomes in the
53 Tr papers, 366 were reported as positive and of these, 164 (45%) remained statistically
significant after appropriate adjustments were made.

Conclusion: The majority of RCTs in all fields identify a primary outcome. The vast majority
of RCTs in all fields report multiple outcomes, but an average of only 10% make adjustments
for them. The theoretical calculated rate of alpha error accurately predicted the actual alpha
error rate in orthopaedic trauma trials for primary, secondary, and all outcomes, supporting
the value of the calculation to predict random chance resulting in a positive outcome in RCTs.
Adjustments for multiple evaluations are not being performed in the majority of RCTs in
orthopaedic trauma. Potentially inaccurate positive findings exist in all fields. Finally, 45%
of individual outcomes remained positive after adjustments for multiple outcomes although
89% of the papers had at least 1 positive result that was in error.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Geriatric, PAPER #113

A A Multicenter Randomized Trial Evaluating Liposomal Bupivacaine for Decrease of
Narcotic Use in Hip Fractures

Paul Edward Matuszewski, MD; Arun Aneja, MD; Amna Diwan, MD; Mark T. Kraus, MD;
Eric Scott Moghadamian, MD; Judith Siegel, MD; Raymond Dayne Wright, MD;

Eric E. Swart, MD

Multiple: University of Kentucky, University of Massachusetts, Lexington, KY, United States

Purpose: Decreasing opioid use in pain control for hip fractures is paramount to preventing
complications associated with opioids such as delirium, urinary retention, and falls.
Liposomal bupivacaine is a local anesthetic that can last in tissues for up to 72 hours. Use
of liposomal bupivacaine in the treatment of pain after fractures could improve care by
decreasing the need for opioids thus decreasing opioid-related complications. The purpose
of this trial was to assess the effectiveness of liposomal bupivacaine in the treatment of hip
fractures. We hypothesized that use of liposomal bupivacaine would result in decreased
opioid usage and decreased pain.

Methods: This study was a phase III, prospective randomized trial, conducted at 2 Level-I
trauma centers. Patients aged 55 years and older having sustained a hip fracture treated
with either cephalomedullary nail, sliding hip screw, or hemiarthroplasty were included.
Patients were block randomized to receive either an injection of normal saline (placebo) or
liposomal bupivacaine at the surgical/fracture site according to manufacturer guidelines.
Patients were treated with standard postoperative pain protocol. The primary outcome
was total morphine equivalents over 24, 48, and 72 hours. Secondary measures included
average visual analog pain scale (VAS) and Confusion Assessment Method (CAM) scores.
Target enrollment was 50 patients after power analysis.

Results: 55 patients were enrolled and 53 were included in the analysis. Average age was 76
years (standard deviation [SD]: 1.23), 69.8% female. Total morphine milligram equivalents for
24 hours were 49.75 placebo (P) versus 39.6 liposomal bupivacaine (TX) (95% CI [confidence
interval] 37.43-62.07, 20.79-8.40; P = 0.35). For 48 hours, they were P: 62.03 versus TX: 49.88
(95% CI 45.04-79.02, 28.31-71.44; P = 0.36). At 72 hours, they were P: 13.43 versus TX: 8.13
(95%CI -2.05 to 28.91, —2.34 to 18.59; P = 0.50). For total, P: 65.39 versus TX: 52.48 (95% CI
45.68-85.10, 30.21-74.75; P = 0.37). 24-hour VAS scores were P: 3.9 versus TX: 2.81 (95%
CI 3.03-4.77, 1.90-3.71; P = 0.08). 48-hour VAS scores were P: 3.74 versus TX: 3.44 (95% CI
2.98-4.51, 2.45-4.42; P = 0.61). 72-hour scores were P: 3.32 versus TX: 2.97 (95% CI 2.21-4.42,
2.06-3.88; P = 0.63). There was no difference in CAM scores at all time points (P > 0.05).

Conclusion: This is the first randomized trial to investigate the use of liposomal bupivacaine
in geriatric hip fractures. Although we demonstrated decreased narcotic use and VAS pain
at all time points, this was not statistically significant. Large variations in pain medication
requirement likely account for this finding. Liposomal bupivacaine may decrease narcotic
requirement and likely improve pain scores. Future larger trials informed by this trial may
demonstrate a significant difference, but likely a small effect size with minimal clinical
significance.

A OTA Grant

See the meeting app for complete listing of authors” disclosure information.
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Preoperative Nerve Blocks for Hip Fracture Patients: A Pilot Randomized Trial
Matthew Ramesh Menon, MD; Lauren Alison Beaupre, PhD; Khalid Al-Maazmi, MD;
Ban Tsui, MD

University of Alberta, Edmonton, AB, Canada

Purpose: Hip fracture is common in older people; >95% are treated with surgery. Pain after
hip fracture is substantial, but opioids are associated with significant adverse effects in
older patients. Regional anesthesia may reduce opiiod use while providing adequate pain
management. Our objective was to determine how preoperative femoral nerve block (FNB)
affects pre- and early postoperative outcomes: (1) daily pain levels, (2) opioid use, and (3)
mobilization day 1 postoperatively.

Methods: The study design was a randomized allocation of 73 participants (~2:1
FNB:control); this allocation allowed group comparison and potential subanalyses within
the FNB group (n = 50) to determine if patients with cognitive impairment could be treated
with preoperative FNB. Patients aged =65 years, ambulatory pre-hip fracture, Mini Mental
Status Examination (MMSE) score =13, and able to provide direct or proxy consent were
included. Those admitted >30 hours after injury or with regular use of opiates prefracture
were excluded. The FNB group received FNB preoperatively using a standardized protocol.
The control group received usual care.

Demographic and medical data, opioid use (in oral morphine equivalents), and pain at
rest and with activity were collected preoperatively. Pain and opioid use were collected
postoperatively as was the number of participants mobilized day 1 postoperatively. We
compared group outcomes using linear mixed modeling for continuous and x2 tests for
categorical variables.

Results: Overall, 73 participants were enrolled (25 Control: 48 FNB). The FNB group was
slightly older (mean [standard deviation (SD)] 80.1 [8.7] vs 76.2 [9.2]; P =0.09) and had more
males (21 [42%] vs 5 [22%]; P = 0.09) than the control group. The mean MMSE score for both
groups was >24 (P = 0.35 for group comparison), suggesting minimal cognitive impairment
of participants. Both groups reported similar pain at rest (p=0.17) and activity (p=0.21),
with significant reductions in pain over time (p<0.001 for both). Opioid consumption was
nonsignificantly higher and more variable in the control group preoperatively (median [25,
75 quartile] 10.6 [0, 398] vs 7.5 [0, 125]; P = 0.26) and postoperatively (13.1 [0, 950] vs 10.0 [0,
260]; P =0.31). 41 (85%) of FNB participants mobilized on day 1 versus 16 (73%) of control
participants (P = 0.21)

Conclusion: Preoperative FNB did not change reported pain between groups with pain
reducing over time in both groups. Although not significantly different, opioid consumption
was more variable in the control group and more FNB patients successfully mobilized on
day 1 postoperatively. Participants with cognitive impairment were not enrolled due to
difficulty in obtaining proxy consent. A definitive randomized trial would be feasible and
add valuable information about pain management following hip fracture.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Geriatric, PAPER #115

Intravenous Iron May Improve Outcomes in Elderly Patients with Operative
Hip Fractures

Jamie Engel, MD; Joseph N. Gabra, PhD; Patrick Kane, MD; William Jason Kurtz, MD
Cleveland Clinic Akron General Medical Center, Akron, OH, United States

Purpose: Hip fractures are a common injury in elderly patients with high morbidity and
mortality rates. The incidence of anemia in these patients is substantial; many require
allogenic blood transfusions, which are costly and can have detrimental effects on patients.
Studies have targeted reducing transfusion rates and improving outcomes using intravenous
(IV) iron with mixed results. However, these studies took place before a shift in patient care
toward restrictive transfusion protocols and early operative fixation. The presented study
examined the effects of IV iron on patients with hip fractures, undergoing surgery within
48 hours, and being treated with a highly restrictive transfusion protocol. We hypothesized
that the use of IV iron will reduce transfusion rates, hospital length of stay, and 30-day
readmission rate.

Methods: A retrospective chart review (December 2015-December 2017) was performed
on patients with fractures of the proximal femur. Patients were included if they were over
the age of 60 years, underwent hemiarthroplasty or surgical fixation of their fracture, and
had a recorded hemoglobin of less than 11g/dL. An experimental group (n = 119), which
received 300 mg of IV iron (iron sucrose) when their hemoglobin fell below 11g/dL, was
compared to a control group (n = 120) with respect to transfusion rate, length of stay, and
30- day readmission rate.

Results: There was a trend toward shorter length of stay in patients receiving IV iron (P
= 0.063). In addition, there was a trend toward a decrease in 30-day readmission rate (P =
0.051) with a 59% reduction in the odds of 30-day readmission when a patient received IV
iron. The study found no significant difference in transfusion rates for patients receiving
IV iron (P = 0.118). It should be noted that the experimental group contained more patients
with peritrochanteric fractures (P = 0.002) and undergoing intramedullary nailing (P = 0.035)
than the control group.

Conclusion: This study presents a compelling argument for further research regarding the
use of IV iron in elderly patients undergoing surgery for a hip fracture. Transfusion rates
and length of stay are increased in patients with intertrochanteric fractures and patients
undergoing intramedullary nailing. Since there were a higher number of these patients in
the IV iron group, this may have falsely elevated transfusion rates and length of stay. Alarge,
prospective, randomized controlled trial should be performed to assess the true effects of
perioperative IV iron on elderly hip fracture patients.

See the meeting app for complete listing of authors’ disclosure information.
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Pull the Foley: Improved Quality for Geriatric Trauma Patients Without Indwelling
Catheters

Sanjit R. Konda, MD; Joseph Robert Johnson, BS; Erin Arlene Kelly, BA, MS;

Kenneth A. Egol, MD

NYU Langone Orthopedic Hospital, Jamaica Hospital Medical Center,

New York, NY, United States

Purpose: Urinary tract infections (UTIs) are a common complication in geriatric orthopaedic
trauma patients and are often presumed to be related to indwelling Foley catheters. To
address this issue, our institution implemented a hospital policy beginning October 1, 2016
that prompts straight catheterization of trauma patients as the new standard of care, in lieu
of indwelling Foley catheters. This study sought to compare rates of UTI, length of stay,
and cost of inpatient care before and after implementation of this new policy to assess its
effectiveness in elderly orthopaedic trauma patients.

Methods: Between September 1, 2014 and October 1, 2017, patients aged 55 years and older
presenting with orthopaedic fractures to 1 academic medical center were identified. On
admission, patient factors including age, gender, injury severity, fracture category (spine,
pelvis, upper extremity, lower extremity, polytrauma), Charlson Comorbidity Index,
preinjury ambulatory status, and use of an assistive device were collected. Patients were
followed prospectively throughout hospitalization to assess health-care quality measures
including development of UTI, length of stay, and total inpatient cost. Chi-square and
Mann-Whitney U tests were used to assess differences in hospital quality measures before
and after policy implementation. Regression analyses were then run to determine whether
this hospital policy predicted a reduction in UTIs, length of stay, and inpatient cost after
controlling for all patient factors.

Results: This study included 1509 patients with 1040 (68.9%) being hospitalized prior to
and 469 (31.1%) after new policy implementation. The overall UTI rate was 6.2%, which
decreased from 7.1% before to 4.1% after policy enactment (P = 0.022). There was also an
associated decrease in median hospital length of stay from 4.0 days to 2.0 days following
policy implementation (P <0.001). After controlling for all patient factors, patients who were
hospitalized following the implementation of the hospital policy had lower odds of UTI
(odds ratio [OR]: 0.501, P = 0.019), a predicted reduction in length of stay by 1.7 days (slope
coefficient [B]: =1.685, P<0.001), and no difference in predicted inpatient cost (P = 0.302).

Conclusion: Terminating the use of indwelling Foley catheters in the elderly orthopaedic
trauma population significantly reduced the odds of developing a UTI during hospitalization
and predicted a significant reduction in length of stay. Institutions and providers that
treat this patient population should recognize the benefits of implementing a policy that
substitutes straight catheterization for indwelling Foley catheters.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Geriatric, PAPER #117

Should Urinary Catheter Be Retained Preoperatively in Osteosynthesis of
Pertrochanteric Fractures? A Prospective Randomized Clinical Trial

Direk Tantigate, MD; Thippatai Chaichompoo, MD; Yuwarat Monteerarat, MD;
Theerawoot Tharmviboonsri, MD; Kongkhet Riansuwan, MD

Department of Orthopedic Surgery Faculty of Medicine, Siriraj Hospital Mahidol University
Bangkok, Bangkook, Thailand

Purpose: This study was undertaken to compare rates of urinary tract infection (UTI)
and perioperative urinary retention (POUR) in patients undergoing osteosynthesis of
pertrochanteric fracture with and without preoperatively retaining urinary catheter.

Methods: 105 patients who sustained pertrochanteric fracture and scheduled for
osteosynthesis from December 2017 to January 2019 were enrolled. 92 patients were included
and randomly allocated into 2 groups. Group 1 was patients who preoperatively did not
retain urinary catheter and Group 2 was patients who preoperatively indwelled urinary
catheter and removed at 48 hours postoperatively. Urinalysis (UA) was collected on day
of admission, day of surgery, 48 hours postoperatively, and 72 hours after urinary catheter
removal or day of discharge. Pyuria was diagnosed when positive white blood cell (WBC)
>3-5 cells/HPF (high-powered field) in UA and urine culture was subsequently obtained
in case of pyuria. Complications including UTI, sepsis, and POUR, which was the inability
to void in the presence of full bladder or residual urine by intermittent catheterization
more than 300 mL, were collected. Patient demographics, rate of pyuria, and POUR were
compared between 2 groups. Patients who were indicated for perioperative urine monitoring
including unstable hemodynamic status, sepsis, and need for postoperative ICU admission
were retained urinary catheter. Intention to treat and per protocol analysis was employed.

Results: The average age of patients was 81 + 7.6 years. 65 patients (70.6%) were female.
83 patients (90.2%) were treated by closed reduction and internal fixation (CRIF) with
cephalomedullary nail and 8 patients (9.8%) were treated by CRIF with dynamic hip screw.
65 patients (70.6%) underwent spinal anesthesia. There was no statistically significant
difference in age, gender, body mass index (BMI), time to surgery, method of anesthesia,
type of surgery, operative time, blood loss, and length of stay between 2 groups. There was
a statistically significant difference in overall rate of pyuria, which was 71.7% in group 1
and 89.1% in group 2 (P = 0.036) and only urinalysis at day of surgery was demonstrated
statistically significant in rate of pyuria, which was 21.7% and 45.7%, respectively (P =0.019).
However, per protocol analysis did not demonstrated significant different in positive urine
culture between patients with and without retaining urinary catheter, which was 21.6% in
group 1 and 32.7% in group 2 (P =0.246). POUR was significantly higher in group 1, which
was 30.4% preoperatively and 21.7% postoperatively.

Conclusion: Preoperative retaining urinary catheter in patients who sustained pertrochanteric

fracture can prevent perioperative urinary retention. On the other hand, it may increase the
rate of asymptomatic pyuria but not UTL

See the meeting app for complete listing of authors’ disclosure information.
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Thrombelastography Identifies Hypercoagulability in Hip Fracture Patients Despite
Thromboprophylaxis

Daniel You, MD; Robert Korley, MD; Richard E. Buckley, MD; Paul James Duffy, MD;

Ryan Martin, MD; Tanja Harrison, MPH; Andrea Soo; Prism Schneider, MD, PhD, FRCSC
University of Calgary, Calgary, AB, Canada

Purpose: Venous thromboembolism (VTE) is the second most common complication and
pulmonary embolism (PE) is the fourth most common cause of death after a hip fracture.
Despite thromboprophylaxis, deep vein thrombosis (DVT) is detected in up to 45% of
hip fracture patients. Thrombelastography (TEG) is a whole- blood, point of care test
capable of providing clinicians with a global assessment of the clotting process, from fibrin
formation to clot lysis. Maximal amplitude (mA) from TEG analysis is a measure of clot
strength. Elevated admission mA values of 265 mm and =72 mm have been determined to
be independent predictors of in-hospital PE. The coagulation index (CI) is calculated based
on TEG parameters and defines hypercoagulable state as CI >3. This study aimed to use
serial TEG analysis to determine the duration of hypercoagulable state after hip fracture.

Methods: A prospective cohort of hip fracture patients >50 years of age amenable to
surgical treatment (AO 31A1-A3 and 31B1-B3) were enrolled at a Level-I trauma center.
Serial TEG analysis (TEG 6S) was performed every 24 hours from admission until 5 days
postoperatively and at 2- and 6-week follow-up visits. All patients received a minimum of
28 days of thromboprophylaxis. Results were summarized using descriptive statistics and
single sample t-tests were used to compare mean mA values to the 65-mm threshold.

Results: 35 patients (26 female) with a median age of 83 years (interquartile range [IQR] =
71-86 years) were included. On admission, 34.3% and 82.9% of patients were hypercoagulable
based on mA =65 mm and CI, respectively. At 2 weeks, all patients remained hypercoagulable;
however, mA =72 mm showed that 17 patients (50.0%) were at even higher risk for VTE. At
6 weeks, 65.7% and 97.1% of patients were hypercoagulable based on mA =65 mm and CI,
respectively. When compared with the mA >65-mm threshold, patients were hypocoagulable
at the time of admission (mean 62.2, standard deviation [SD] 6.3; P = 0.011) but became
significantly more hypercoagulable at 2 weeks (mean 71.6, SD 2.6; P <0.001), followed by
continued hypercoagulability at 6 weeks; however, not significantly elevated above 65 mm
(mean 66.2, SD 3.8; P =0.058). One patient developed a symptomatic DVT at 2 weeks and
had an mA of 72.9 and a CI of 5.9.

Conclusion: This is the first study to demonstrate that >50% of hip fracture patients remain
hypercoagulable 6 weeks postfracture despite thromboprophylaxis, and there are individual
hypercoagulable responses. This is critical, as guidelines only recommend 28 to 35 days of
thromboprophylaxis in this high-risk population. Previously determined mA thresholds
may be a more sensitive test for risk-stratifying patients’ VTE risk than the CI threshold.
Additionally, assessing AmA using serial TEG may better predict VTE risk.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Geriatric, PAPER #119

Can We Predict Failure of Percutaneous Fixation of Femoral Neck Fractures?
Christina Kane, MD; Jacob Jo, BA; Judith Siegel, MD; Paul Edward Matuszewski, MD;
Eric F. Swart, MD

University of Massachusetts, Worcester, MA, United States

Purpose: This study evaluated a series of geriatric femoral neck fracture treated with
closed reduction and percutaneous pinning (CRPP) at a single Level-I trauma center to
determine if there are any simple, reliable, radiographic characteristics that can be used
to predict increased risk of postoperative failure in nondisplaced and valgus-impacted
fracture patterns.

Methods: We conducted a retrospective cohort study of all patients with femoral neck
fractures (AO/OTA 31B) who underwent CRPP over a 12-year period at a single Level-I
trauma center. Failure was defined as radiographic failure within the first year after the
index operation requiring revision surgery. Common patterns identified on initial review
were the presence of a visible medial transcervical line (MTL) felt to indicate a tension-sided
failure, a straight inferior calcar (SIC) indicating severe valgus impaction, and quality of
intraoperative screw positioning. Radiographs of patients were then reviewed for these
characteristics in a blinded manner by 3 different trauma fellowship-trained orthopaedic
surgeons. Interrater reliability was calculated using Fleiss” Kappa Coefficient. Comparisons
of failure rates between groups were made using a Fisher exact test.

Results: 139 patients who underwent CRPP for a femoral neck fracture and follow-up for at
least 90 days were identified and reviewed. There were a total of 19 failures (13.6%) within
1 year. The patients with a varus fracture had a failure rate of 9/24 (37.5%). Of the valgus/
nondisplaced fractures, MTL was identified in 42 /115 patients (36%). Interrater agreement
was high for the presence of an MTL (84%, Kappa 0.69). Patients with an MTL had a fourfold
increase in risk of failure (7/42 = 17% with an MTL vs 3/73 = 4% without, P = 0.03). The
presence of an SIC and quality of screw placement were not predictive of failure.

Conclusion: Varus femoral neck fractures have a high rate of failure (37.5%). Nondisplaced
or valgus-impacted fractures with the presence of a visible medial transcervical line on
preoperative radiographic imaging resulted in a fourfold increase in the risk of failure after
CRPP. Identification of the MTL will help treating surgeons better counsel patients when
making preoperative decisions between arthroplasty and CRPP.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Geriatric, PAPER #120

Should All Garden I and II Femoral Neck Fractures in the Elderly Be Fixed?
Effect of Posterior Tilt on Rates of Subsequent Arthroplasty

Kanu M. Okike, MD; Ugo Udogwu, BA; Marckenley Isaac; Sheila Sprague, PhD;
Marc F. Swiontkowski, M D; Mohit Bhandari, MD, FRCSC, PhD;

Gerard Slobogean, MD, MPH, FRCSC; FAITH Investigators

Kaiser Moanalua Medical Center, Honolulu, HI, United States

Purpose: Internal fixation is the standard of care for Garden I and II femoral neck fractures
in the elderly. However, the outcomes following this procedure are not uniformly positive,
as prior studies have documented rates of reoperation ranging from 8% to 23%. One factor
commonly considered as a potential predictor of failure is the degree of posterior tilt on the
preoperative lateral radiograph. Prior research on this topic has been contradictory, however,
and there is currently no consensus as to whether there is an amount of posterior tilt on
the preoperative lateral radiograph above which failure is likely, and primary arthroplasty
would be preferred. The purpose of this study was to determine whether the degree of
posterior tilt on the preoperative lateral radiograph predisposes to failure (in the form
of subsequent arthroplasty) following internal fixation of Garden I and II femoral neck
fractures in the elderly.

Methods: This study represents a secondary analysis of data collected in a prior international
multicenter randomized clinical trial comparing the sliding hip screw to cannulated screws
in the management of femoral neck fractures in patients age 50 years or older. For each
patient with an adequate preoperative lateral radiograph (n = 555), the image was reviewed
to categorize the amount of posterior tilt as >20° or <20°. This review was done in duplicate
with discrepancies resolved by a third reviewer. Multivariable Cox proportional hazards
analysis was used to assess for an association between posterior tilt and failure (defined as
subsequent arthroplasty during the 2-year follow-up period) while controlling for potential
confounders as identified by prior studies (age, sex, quality of implant placement, and
prefracture functional status). Results were reported as hazard ratios (HRs), 95% confidence
intervals (95% ClIs), and P values. Tests were 2-tailed with a = 0.05.

Results: Of 555 patients in the study sample, posterior tilt was classified as =20° for 67
(12.1%) and <20° for 488 (87.9%). Reviewer agreement in the assessment of posterior tilt
was substantial (89.7% agreement, i« = 0.61). Overall, 13.2% (73 /555) of patients underwent
subsequent arthroplasty in the 24-month follow-up period. In the multivariable analysis,
patients with posterior tilt >20° had a significantly increased risk of subsequent arthroplasty
compared to those with posterior tilt <20° (22.4% [15/67] vs 11.9% [58/488], HR 2.22, 95%
CI 1.24-4.00, P = 0.008). The other factor associated with subsequent arthroplasty was age
>80 years (P = 0.03).

Conclusion: In this study of patients with Garden I and II femoral neck fractures, posterior
tilt >20° was associated with a significantly increased risk of subsequent arthroplasty. Primary
arthroplasty may be considered for Garden I and II femoral neck fractures with posterior
tilt =20°, especially among older patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Geriatric, PAPER #121

Early Weight Bearing After Distal Femur Fractures in the Elderly: A Prospective,
Cohort Pilot Study

Lisa K. Cannada, MD; Jennifer L. Bruggers, MD; Kyle James Jeray, MD; Robert D. Zura, MD;
Stephanie Lewis Tanner, MS; Sarah Dawson, BSN, RN; Heidi Israel, PhD, RN

Saint Louis University, St. Louis, MO, United States

Purpose: This study was conducted to determine if early weight bearing in distal femur
fractures in the geriatric population maintains fracture reduction and allows early return
to function.

Methods: We performed a prospective cohort pilot study (NCT #02475941) involving 5
Level-I trauma centers. Patients 65-90 years of age with an OTA 33 distal femur fracture were
eligible for inclusion. All patients were household ambulators or higher at time of the injury.
The patients were treated with surgical stabilization. Following surgery the surgeon decided
if patients would be weight-bearing as tolerated (EWB) or protective (toe-touch) /non-weight-
bearing (PWB). Patients were followed at regular intervals clinically and with radiographs
until healed. Complications were evaluated. The Oxford knee score was obtained. Analysis
of variance was performed within each group to detect differences between time points.
T-tests and x2 were performed to detect differences between the groups at each time point.

Results: There were 46 patients with an average age of 75. 11 years (24%) were in the EWB
group. There were 8 with diabetes and 14 obese patients (body mass index [BMI] >35). There
were 37 33A, 2 33B, and 7 33C fractures (9-0-2 EWB; 28-2-5 PWB). 5/11 in the EWB and
18/35 in PWB group had periprosthetic fractures. Most patients were treated with a knee
immobilizer prior to surgery. 44 of 46 patients were injured in ground level falls. 42 patients
were treated with locking plates and the majority had mostly nonlocking screws above the
fracture. In the PWB group, 69% of patients were healed at 12 weeks and at 6 months; there
were 2 hardware failures. One patient in the PWB group went on to revision surgery. In the
EWB group, 64% were healed at 12 weeks and there were no hardware failures or additional
surgeries. The average Oxford knee score was 37 (range, 17-47). There were no significant
differences between the groups in any variables.

Conclusion: We investigated a prospect cohort of geriatric patients with distal femur fractures
to determine efficacy of early weight bearing. Weight-bearing as tolerated as been proven
in the hip, whereas the distal femur has been treated with non/protected weight bearing.
We chose a prospective cohort design so the surgeon felt comfortable with wight-bearing
choice after surgery in this patient population. The majority of surgeons chose PWB. Our
results demonstrate EWB can be safely done in a small cohort study for geriatric distal femur
fractures. Early mobilization has the advantage of a more rapid return to function for the
geriatric patient with minimal complications. A randomized clinical trial could be useful
in geriatric distal femur population.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #122

A Tightrope versus Screw Fixation of the Tibiofibular Syndesmosis:

A Long-Term CT Evaluation of Maintenance of Reduction

Prism Schneider, MD, PhD, FRCSC; Jacalyn Thoren, MD; Duncan Cushnie, MD;
Christopher Del Balso, FRCSC, MBBS, MSc; Tanja Harrison, MPH; Christina Tieszer;
David Sanders, MD

University of Calgary, Calgary, AB, Canada

Purpose: Flexible fixation techniques combined with anatomic (open) syndesmosis reduction
have demonstrated improved functional outcomes and rates of malreduction. Suture-button
devices allow physiologic motion of the syndesmosis without need for implant removal,
which may lower the risk of recurrent syndesmotic diastasis. There is limited longer-term
assessment of the maintenance of reduction between static and flexible syndesmotic fixation
using bilateral ankle CT evaluation.

Methods: This is an a priori planned subgroup analysis of a multicenter, randomized clinical
trial comparing static syndesmosis fixation (two 3.5-mm screws, Group S) with flexible
fixation (single knotless Tightrope, Group T) for patients with AO-OTA 44-C injuries. Patients
who completed bilateral ankle CT scans at 3 and 12- month follow-up were included. The
primary outcome measure was syndesmotic malreduction based on bilateral ankle CT scans,
using the uninjured, contralateral ankle as a control. Anterior (ASD), middle (MSD), and
posterior (PSD) syndesmosis distance were calculated to measure syndesmosis reduction.
Secondary outcomes included reoperation, adverse events, and functional outcomes
including the EuroQol 5 Dimensions (EQ-5D), Olerud-Molander Ankle Score (OM), Foot and
Ankle Disability Index (FADI), and Work Productivity Activity Impairment Questionnaire
(WPALI). Paired samples t-tests were used to compare injured to control ankles (R, v 3.5.1).

Results: 42 patients (24 Group S, 18 Group T) were included. ASD for Group T was 5.22 mm
(95% confidence interval [CI] 4.69-5.77) at 3 months compared to 4.26 mm (95%CI 3.82-4.71;
P = 0.007) in controls and 5.38 mm (95% CI 4.72-6.04) at 12 months compared to 4.44 mm
(95%CI 3.73-5.16; P = 0.048) in controls. ASD for Group S was 4.63 mm (95% CI 4.17-5.10)
at 3 months compared to 4.67 mm (95% CI 4.24-5.10; P = 0.61) in controls, but significantly
increased to 5.73 mm (95% CI 4.81-6.66) at 12 months compared to 4.65 mm (95% CI 4.15-
5.15; P =0.04) in controls. MSD results were similar; Group T had a larger MSD than control
ankles at 3 months (P = 0.03) and 12 months (P = 0.01), while the MSD in Group S was not
different at 3 months (P = 0.80) but increased at 12 months (P <0.01). 88% (21/24) of Group
S had broken or removed screws by 12 months. Unplanned reoperation was 15% in Group
S and 4% in Group T (P = 0.02), with an overall reoperation rate of 30% in Group S. There
was no significant difference between treatment groups for EQ-5D, OM, FADI, or WPAI at
3 or 12-month follow-up.

Conclusion: Tightrope fixation resulted in greater diastasis of the ASD and MSD compared
to contralateral, uninjured ankles at 3 and 12 months post-fixation. Group S initially had
syndesmotic reduction similar to control ankles, but between 3 and 12 months post-fixation,
there was significantly increased syndesmosis diastasis compared to controls. The majority
of Group S (88%) had either broken screws or scheduled screw removal, which may explain
the increased tibiofibular diastasis seen at 12 months.

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #123

Better Outcome for Suture Button Compared to Single Syndesmotic Screw for
Syndesmosis Injury: 5- Year Results of a Randomized Controlled Trial
Benedikte W. Raeder, MD; Wender Figved, MD, PhD; Jan Erik Madsen, MD, PhD;
Frede Frihagen, MD; Silje Berild Jacobsen, MD; Mette Renate Andersen, MD

Baerum Hospital and Oslo University Hospital, Oslo, Norway

Purpose: Two years after surgery, patients treated with suture button (SB) for acute
syndesmotic injury had better outcomes than patients treated with syndesmotic screw (SS);
higher American Orthopaedic Foot & Ankle Society Ankle-Hindfoot Scale (AOFAS), higher
Olerud-Molander Ankle score (OMA), and less pain on walking and in rest measured on a
visual analog scale (VAS). The SB group also had a lower malreduction rate. This is a report
of the results after 5 years.

Methods: 97 patients with acute syndesmotic injury were randomized to SS or SB. Patients
were evaluated at 6 weeks, 6 months, and 1, 2, and 5 years. The 5-year follow-up rate was
84%. The primary outcome was AOFAS score. Secondary outcome measures included OMA
score, VAS, EuroQol 5 Dimensions (EQ-5D), range of motion, complications, reoperations,
and radiologic results. We used the Mann-Whitney U test for AOFAS and OMA data analyses.
CT scans of both ankles were obtained after surgery, and after 1, 2, and 5 years.

Results: At 5 years, the SB group had higher AOFAS scores (100 [interquartile range (IQR)
92 to 100] vs 90 [IQR 85 to 100], P =0.006) and OMA score (100 [IQR 95 to 100] vs 95 [IQR 75
to 100], P =0.006). The SS group had a higher prevalence of ankle osteoarthritis (OA) (65% v.
35%, odds ratio [OR] 3.5, confidence interval [CI]: 1.3 to 8.7, P=0.009), and talar osteophytes
(66% vs 34%, OR 3.4, CI: 1.3 t0 8.8, P=0.009). On axial CT we measured a significantly smaller
mean difference in the tibiofibular anterior distance between injured and noninjured ankles
in the SB group (0.1 mm vs 1.2 mm, P = 0.02). We did not find significant differences in EQ-
5D or VAS, and there was no difference in reoperations between the groups.

Conclusion: Five years after syndesmotic injury treated with either SB or SS, we found

better AOFAS and OMA scores, and lower incidence of ankle OA, in the SB group. These
long-term results favor the use of suture buttons when restoring an acute syndesmotic injury.

See the meeting app for complete listing of authors’ disclosure information.

184



Fri., 9/27/19 AM19: Foot and Ankle, PAPER #124

Immediate Improvement in Physical Function After Symptomatic Syndesmotic
Screw Removal

Jessica M. Kohring, MD; Catherine A. Humphrey, MD; Kyle T. Judd, MD; Gillian Soles, MD;
John T. Gorczyca, MD; John P. Ketz, MD

University of Rochester Medical Center, Rochester, NY, United States

Purpose: The purpose of this study was to investigate the immediate impact of syndesmotic
screw removal on PROMIS (Patient-Reported Outcome Measurement Information System)
outcomes and ankle range of motion (ROM) in patients who had previously undergone
ankle fracture open reduction and internal fixation (ORIF) and syndesmotic fixation with
symptomatic syndesmotic screws and decreased function.

Methods: A total of 58 ankle fractures with syndesmotic injury that required ORIF with
syndesmotic fixation and subsequent syndesmotic screw removal met criteria for inclusion
from February 2015 to May 2018. We analyzed PROMIS scores collected just prior to
syndesmotic screw removal and at the first postoperative visit. A retrospective chart review
was performed to collect demographic and ankle ROM data. Cohort data were collected for
71 patients who underwent ORIF with syndesmotic fixation, but without screw removal
during the same study period.

Results: The PROMIS physical function (PF) T-score was 35.2 at an average of 106 days after
ORIF just prior to syndesmotic screw removal at a mean 184 days after ORIF. There was
a statistically significant improvement in the PF T-score to 44.5 (P <0.01) in the immediate
postoperative period after screw removal, which met minimal clinically important difference
(MCID). There was a statistically significantimprovement in ankle ROM after screw removal
(P <0.01). In a cohort comparison group of 71 patients during the same time period who
did not undergo syndesmotic screw removal, the PF T-score was 41.6 at a mean 150 days

after surgery, similar to the PF T-score (44.5) for patients after syndesmotic screw removal
(P =0.06) (Table 1).

Conclusion: In our study, there was
an immediate clinically meaningful
improvement in physical function
outcomes and ankle ROM after
symptomatic syndesmotic screw
removal for patients who underwent
ankle fracture ORIF with syndesmotic
fixation, similar to asymptomatic patients
who did not require syndesmotic screw
removal within the same postoperative
time frame.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #125

Tourniquet Use During Ankle Fracture Fixation Does Not Affect Rates of Wound
Healing and Infectious Complications

Trenton William Rivera, BA; Alex Benedick, MD; Heather A. Vallier, MD

MetroHealth System, Cleveland, OH, United States

Purpose: Use of a tourniquet during ankle fracture fixation varies at the discretion of the
treating surgeon. Many surgeons prefer the bloodless field provided with tourniquet use;
however, others fear the ischemic insult to tissues with tourniquet use can have deleterious
effects to the soft-tissue envelope, theoretically setting the stage for wound healing issues
and infection. The purpose of this study was to evaluate the effect of tourniquet use on
postoperative wound healing complications, superficial infections, and deep infections
after ankle fracture fixation.

Methods: 995 adult patients treated surgically for a torsional ankle fracture (OTA44B and C)
at a single Level-I trauma center were reviewed. Demographic information, comorbidities,
injury characteristics, complications, and secondary procedures were recorded. Analysis was
performed initially on the whole group of included patients, followed by subgroup analysis
on patients who might be more sensitive to the transient tissue ischemia encountered with
tourniquet use (including those with diabetes, obesity, tobacco users, age >65 years, and
open fracture). Multiple logistic regression analysis was performed.

Results: A tourniquet was used in 571 (57.4%) of cases. 22.2% of patients had open fractures
in the group with no tourniquet, versus 11.6% (P <0.001), but no differences in fracture
pattern were noted. There were no differences in demographics or medical comorbidities
except tobacco use was more frequent in the no tourniquet group (52.3% vs 45.5%, P = 0.04).
No significant difference in rates of postoperative complications between the no tourniquet
and tourniquet groups was found, including superficial infection (4.0% vs 5.1%), deep
infection (both 2.1%), and wound healing problems (5.7% vs 3.9%, P = 0.18). Similarly,
subgroup analysis failed to reveal any difference in postoperative complication rates based
on diabetes, obesity, tobacco, age, or open fracture. However, patients with open fractures
or diabetes were more likely to experience deep infection (odds ratio [OR] 4.05 and 5.01,
respectively, P <0.01).

Conclusion: Tourniquet use during ankle fixation did not affect rates of wound healing
problems or infections. Although patients with open fractures or diabetes are at higher
risk, tourniquet use was not associated with increased rates of postoperative complications.
Surgeons should be aware that the tissue ischemia produced by a tourniquet does not appear
to result in more wound healing or infectious complications.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #126

Closed Reduction and Percutaneous Fixation versus Open Reduction and Internal
Fixation of Intra- Articular Calcaneal Fractures

Nicholas Bolz, MD; Aws Hammad, MD; Robert E. Meehan, MD

Detroit Medical Center, Detroit, MI, United States

Purpose: Both percutaneous fixation and open reduction and internal fixation are used for
the surgical treatment of intra-articular calcaneal fractures. However, there is no general
consensus as to which method is preferred. There has been an association with increased
risk of wound complications when treating these fractures with open techniques, such
as wound dehiscence and deep infections. Percutaneous techniques allow the surgeon
to restore calcaneal anatomy in a minimally invasive fashion, therefore avoiding wound
complications especially in the context of extensive soft-tissue damage. Our hypothesis is
that the group treated by percutaneous fixation will have similar outcomes in addition to
decreased incidence of wound complications.

Methods: We generated a list of patients who were treated surgically for a calcaneus fracture
ata Level-I trauma center by the senior author from July 2003 through March 2013. Patients
were then divided into 2 groups based on surgical treatment received: (1) group 1 consists
of patients treated by closed reduction and percutaneous pinning (CRPP), and (2) group 2
consists of patients treated by open reduction and internal fixation (ORIF). Data analysis
for each group included demographics, fracture classification, open versus closed fractures,
complications, and reoperations. We included all adult patients treated over the course of 10
years (2003-2013) by CRPP or ORIF at a single Level-I trauma center by a single orthopaedic
surgeon (fellowship trained in foot and ankle) with at least 1 month follow-up. We excluded
pediatric patients. Patients with less than 1 month of follow-up were also excluded.

Results: There were a total of 57 patients who met the inclusion criteria. 32 patients underwent
CRPP (average follow-up 22.17 months) and 25 patients underwent ORIF (average follow-
up 17.5 months). Seven patients from the ORIF group developed a postoperative wound
complication (all 7 required a reoperation for an irrigation and debridement) compared to
only 1 patient from the CRPP group (who also required an irrigation and debridement).
This difference was statistically significant (P = 0.0073). Eight patients in the CRPP group
developed symptomatic subtalar arthritis requiring intervention (cortisone injection or
subtalar fusion) compared to 5 patients in the ORIF group (P value = 0.655).

Conclusion: Both procedures may be considered for the surgical treatment of intra-articular
calcaneal fractures; however, it appears that closed reduction and percutaneous fixation
leads to less postoperative wound complications while also having a similar incidence of
posttraumatic subtalar joint arthritis.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #127

A The Impact of Skin Suture Pattern on Incision Perfusion Using Intraoperative Laser
Angiography: A Randomized-Clinical Trial of Ankle Fracture Patients

Peter Shorten, MD; Robert David Nesbit; Craig Scott Bartlett, MD;

Patrick Christopher Schottel, MD

University of Vermont Medical Center, Burlington, VT, United States

Purpose: Maximizing perfusion to skin edges is an important modifiable variable in wound
closure, but there is little evidence to suggest the superiority of 1 technique over another.
Indocyanine green laser angiography (ICGLA) is a vascular imaging tool that provides real-
time objective measurements of soft-tissue perfusion. The purpose of this research was to
assess which primary wound closure technique- simple interrupted (SI), vertical mattress
(VM), horizontal mattress (HM), Allgower-Donati (AD), or running subcuticular (SubQ)-
enables the greatest degree of perfusion as measured by ICGLA following open reduction
and internal fixation (ORIF) of ankle fractures.

Methods: 75 patients undergoing ORIF of ankle fractures (AO/OTA 44-A, B, or C) via a
lateral or posterolateral approach were prospectively randomized to SI, VM, HM, AD, or
SubQ closure (n =15 per group). After ORIF, wounds were closed in layers in a standardized
fashion. Immediately after skin closure, perfusion was evaluated intraoperatively using
the ICGLA device and software system, which quantifies perfusion in fluorescent units on
a scale of 0-255. 30y points were assessed: 10 along the incision and 10 pairs anterior and
posterior to the incision. Mean incision perfusion was calculated as the average of the 10
points along the incision, with higher values indicating greater blood flow. Mean perfusion
impairment is the difference between the average of the 20 points adjacent to the incision
and the 10 points along the incision. Lower values indicate incision perfusion is closer to
that of the surrounding tissue. These parameters were compared with 1-way analysis of
variance (ANOVA) and pairwise comparisons using the Tukey method.

Results: The mean patient age was 46.5 years (range, 19-81) and the majority were female (n
=43,57%). There was no significance difference in patient demographics (age, gender, body
mass index [BMI], tobacco use, diabetes mellitus, and PVD [peripheral vascular disease])
or operative parameters (time to surgery, incision length, tourniquet time, and fracture
classification) between patient cohorts. SubQ closure had significantly better perfusion
compared to the other techniques studied. Mean incision perfusion in fluorescent units
was as follows: SubQ, 57; AD, 41; VM, 41; HM, 36; and SI, 32 (ANOVA P <0.0003). Pairwise
comparisons showed a statistically significant difference in mean incision perfusion between
SubQ and all other closure patterns (SI, P<0.0002; HM, P <0.003; VM, P <0.03; AD, P <0.03).
Mean perfusion impairment was as follows: SubQ, 17; AD, 20; VM, 28; HM, 29; and SI, 30
(ANOVA P <0.003). Pairwise comparisons showed SubQ closure had significantly lower
mean perfusion impairment than all other suture patterns except AD (SI, P <0.01; HM,
P<0.03; VM, P <0.04; AD, P <0.1).

Conclusion: Running subcuticular suture pattern best enables incision perfusion compared
to simple interrupted, horizontal mattress, vertical mattress, and Allgower-Donati techniques
following ORIF of ankle fractures.

A OTA Grant
See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #128

What Is Too Swollen? Correlation of Soft-Tissue Swelling and Timing to Surgery with
Acute Wound Complications for Operatively Treated Lower-Extremity Fractures
Matthew D. Riedel, MD; Amber Parker, BSN; Jorge Briceno, MD; Steven Staffa;

Christopher Miller, MD; Jim Wu, MD; David Zurakowski, PhD; John Y. Kwon, MD

Beth Israel Deaconess Medical Center, Boston, MA, United States

Purpose: Considerable debate exists regarding how soft-tissue edema should influence
timing of surgery for lower-extremity fractures. Assessment of swelling is subjective and
timing varies among surgeons. However, timing of surgery is one of the few modifiable
factors in fracture care. Ultrasonography can objectively measure swelling and help
determine optimal timing. The purposes of this study are: (1) determine whether objective
measures of swelling, timing to surgery, and patient-specific risk factors correlate with wound
complications; and (2) create a prediction model for postoperative wound complications
based on identified modifiable and nonmodifiable risk factors.

Methods: Patients with closed lower-extremity fractures requiring surgery with an
uninjured, contralateral extremity were included. Demographic information and sonographic
measurements on both lower extremities were obtained preoperatively. Subjects were
followed for 3 months and wound complications were documented. A predictive algorithm
of independent risk factors was constructed, determining wound complication risk.

Results: 93 subjects completed the study, with 71 of 93 sustaining ankle fractures. The
overall wound complication rate was 18.3%. Timing to surgery showed no correlation with
wound complications. A heel-pad edema index >1.4 was independently associated with
wound complications. Subgroup analysis of ankle fractures demonstrated a 3.4x increase
in wound complications with a heel-pad edema index >1.4. Tobacco history and body mass
index (BMI) >25 kg /m2 were independent predictors of wound complications. An algorithm
was established based on heel-pad edema index, BMI >25, and tobacco history. Patients
with none of the 3 factors had a 3% probability of a wound complication. Patients with 1
of 3, 2 of 3 and 3 of 3 factors had a 12%-36%, 60%-86%, and 96% probability of a wound
complication, respectively.

Conclusion: Timing to surgery had no correlation with wound complications. Heel-pad
edema index >1.4, BMI>25, and tobacco use correlated with wound complications. Risk of
wound complications significantly increased with each factor. In patients with increased
BMI and/or tobacco use, resolution of heel-pad edema may significantly reduce wound
complications in lower-extremity trauma. Level of Evidence: II — Prognostic, prospective
cohort study

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #129

Mid-Term 5-Year Follow-up of a Novel Algorithm for Nonoperative Weber B
Ankle Fractures

Edward Rooney, MD; Fred Finney, MD; Paul Talusan, MD; James R. Holmes, MD;
David Matthew Walton, MD

University of Michigan, Ann Arbor, MI, United States

Purpose: Several different radiographic guidelines have been used to understand the stability
of lateral malleolus fractures. The current authors previously described a novel algorithm
used to assess stability and the ability to treat the stable injuries nonoperatively. One year
results demonstrated favorable outcomes of these nonoperative patients; however, there
is a question about the durability of these results and whether these patients developed
posttraumatic degenerative changes. We hypothesize that 5-year outcome scores will not
degrade over time (as compared to 1-year scores) and there will be no signs of significant
osteoarthritis on follow-up radiographs.

Methods: An observational study based on a previous cohort of 51 patients studied from
2010 to 2013 with isolated Weber B ankle fractures was performed. These were defined as
stable at the time of injury when the medial clear space (MCS) was less than 7 mm on the
initial gravity stress radiographs along with a normal mortise relationship on weight-bearing
radiographs. 27 patients who were treated nonsurgically were brought back for a mid-term
follow-up with a mean of 6.8 years. American Orthopaedic Foot & Ankle Society (AOFAS)
Hindfoot scores, Olerud-Molander Ankle (OMA) Score, and visual analog scale (VAS)
pain score were collected in accordance with the prior study. Patient-Reported Outcome
Measurement Information System (PROMIS) scores were also collected including lower
extremity, physical function, depression, and pain interference. Standing bilateral ankle
radiographs were obtained, and assessed for MCS widening, and ankle arthritis using the
Kellgren-Lawrence grading scale.

Results: Average functional score results were (in comparison to 1-year outcomes): AOFAS
Hindfoot, 95.7 (93.2); OMA Score, 95.2 (91.0); and VAS pain score, 0.24 (0.57). Using a
Wilcoxon Signed Rank Test, there was a statistically significant increase in 5-year AOFAS
Hindfoot scores as compared to 1-year scores in those same patients (P = 0.005) There is
no evidence of significant posttraumatic osteoarthritis based on the Kellgren- Lawrence
grading scale.

Conclusion: The previously described, novel at the time, algorithm for assessing stability of
isolated Weber B ankle fractures and nonsurgical treatment with protected weight bearing
has been shown to produce excellent results for mid-term follow-up with an average of
6.8 years. Additionally, these patients are not at increased risk for rapid progression of
posttraumatic osteoarthritis. This further supports initial weight-bearing radiographs as a
reasonable assessment of ankle stability and validates the aforementioned algorithm as a
safe and cost-effective functional treatment regimen.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Foot and Ankle, PAPER #130

Is Routine Radiography in the Follow-up of Trauma Patients with Ankle Fractures
(Cost) Effective?

Pieter Van Gerven, MD; Pieta Krijnen, PhD; W.P. Zuidema, MD; Mostafa El Moumni;
Sidney Rubinstein, PhD; Maurits Van Tulder, PhD; Inger Schipper, FACS, MD, PhD;

M. Frank Termaat, M D, PhD

Leiden University Medical Center, Leiden, Netherlands

Purpose: The clinical consequences of follow-up radiographs in ankle fractures are unclear
and indications for these radiographs are seldom well-defined. Routine radiographic imaging
in the follow-up of patients with an ankle fracture adds to treatment costs, although recent
retrospective studies dispute its usefulness. The aim of this study was to assess whether a
protocol with a reduced number of routine radiographs would lead to cost savings, without
compromising clinical outcomes.

Methods: A multicenter randomized controlled trial was conducted. Patients were randomly
assigned in a 1:1 ratio to the usual-care follow-up protocol (consisting of routine radiography
at1, 2, 6, and 12 weeks) or a reduced-imaging strategy (radiographs only obtained for a
clinical indication at 6 and 12 weeks). Functional outcome was assessed using the OMAS
(Olerud-Molander Ankle Score) and AAOS (American Academy of Orthopaedic Surgeons)
ankle score questionnaires, Quality of lfe was measured with the EQ-5D-3L (EuroQol
5- Dimensions 3-Level) and Short Form (SF)-36 questionnaires. Other outcome measures
included complications, pain, the number of radiographs and the indications to obtain them,
health perception, and self-perceived recovery. Costs were measured with self-reported
questionnaires and include primary and secondary health-care costs, the cost of radiographic
imaging, and costs of lost productivity.

Results: The studied group consisted of 247 participants, of whom 154 (63%) received
operative treatment. Patients in the reduced-imaging group received a median 4 radiographs,
while patients in the usual care group received a median 5 radiographs (P <0.005). OMAS,
AAOS scores, quality of life, pain levels, health perception, and self-perceived recovery did
not differ between groups. We observed 32 complications in the reduced imaging group.
This did not differ significantly from the usual care group (29 complications, P = 0.51). A
significant reduction in radiographic imaging costs was observed (—€48 per patient, 95% CI
[confidence interval] =72 to —25). Overall costs per patient were comparable between groups
(€130, 95% CI -2975 to 3723).

Conclusion: Implementation of a reduced-imaging protocol in the follow-up of ankle
fractures leads to cost savings and more importantly does not lead to worse functional
outcomes. Given the large number of people who suffer from an ankle fracture annually,
this reduction in routine follow-up radiographs could have a substantial economic impact.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #131

Two-Year Functional Outcomes After Adolescent Clavicle Trauma:

A Multicenter Comparison of Operative Versus Non-operative Treatment
Benton E. Heyworth, MD; Elizabeth Savika Liotta, MBBS; Brittany Dragonetti, BA;
David Neil Williams, PhD; Andrew Tennant Pennock, MD; G. Ying Li, MD;

Henry Bone Ellis, MD; Jeffrey |. Nepple, MD; Samuel Clifton Willimon, MD;

David D. Spence, MD; Nirav Kiritkumar Pandya, MD; Mininder S. Kocher, MD, MPH;
Eric William Edmonds, MD; Philip L. Wilson, MD; Michael T. Busch, MD;

Coleen S. Sabatini, MD, MPH; Donald S. Bae, M[D

Boston Children’s Hospital, Boston, MA, United States

Purpose: We sought to investigate the 2-year functional outcomes and complications
following operative versus nonoperative treatment of completely displaced midshaft clavicle
fractures in adolescents.

Methods: Patients 10-18 years old treated for a midshaft clavicle fracture between August,
2013 and August, 2018 at 1 of 8 geographically diverse, high-volume, tertiary-care pediatric
centers were enrolled, with treatment decisions determined by individual providers.
Patients with completely displaced fractures were followed for >2 years. Clinical course,
complications, validated patient-reported outcome measures (PROs), quality of life, and
satisfaction scores were analyzed. The ceiling effect of PRO/satisfaction data following
clavicle injuries prompted establishment of a priori threshold for ‘suboptimal’ scores (ASES
[American Shoulder and Elbow Surgeons] <90, QuickDASH [an abbreviated version of
the Disabilities of the Arm, Shoulder and Hand] >10, EQ-5D [EuroQol 5-Dimensions]
<0.80, EQ-VAS [visual analog scale] <80). To create comparable cohorts, PRO analysis was
performed between operative patients and those nonoperative patients with shortening
greater than the mean cohort value. According to ‘intention to treat’ statistical principles,
1 postoperative complication (and subsequent secondary operation) was analyzed within
the nonoperative cohort.

Results: Of the 909 patients enrolled, 431 (47%) demonstrated completely displaced
fractures and maintained enrollment over the study period, 410 (95%) of whom attained
2-year follow-up, and 227 (55%) of whom provided adequate PRO data. Of these patients,
75 (33%) underwent operative treatment, while 153 (67%) were treated conservatively.
Those treated surgically showed no difference in sex (82% males, P = 0.17), but were older
(mean age 15.3 vs 13.6 years, P <0.001). There was no difference in shortening in the subset
compared for PROs. Complications were less common in nonsurgical patients (P <0.001),
but this difference did not reach significance when sensory deficits were excluded (P =0.17).
There was no difference in secondary surgeries (P = 0.43). Greater percentages of operative
patients reported suboptimal PRO/satisfaction scores (ASES: 11% vs 5%, QuickDASH: 9%
vs 6%, EQ-5D: 8% vs 5%, EQ-VAS: 8% vs 7%, satisfaction 5% vs 3%), but these differences
did not reach significance (P = 0.16, 0.40, 0.38, 0.38, and 0.61, respectively).

Conclusion: At 8 large pediatric centers with independent treatment decisions made by
over 40 orthopaedic surgeons, nonoperative treatment of adolescent clavicle fractures
demonstrated lower complication rates and similar satisfaction and functional outcomes
than operative treatment. These data for adolescents, the subpopulation most affected by
this common condition, demonstrate contrasting findings to those of several adult studies,
which suggest superiority with operative treatment.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #132

A General Health Outcomes Following Distal Clavicle Fractures:

Results From a Previous Randomized Controlled Trial

Christine Schemitsch, BS;, Michael D. McKee, MD,FRCSC;

Niloofar Dehghan, FRCSC, MD, MSc; Emil H. Schemitsch, MD; Aaron Nauth, MD;
Milena Vicente, RN; Jeremy Hall, MD, FRCS (ORTHO), MEd

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

Purpose: The decision whether to operate on or to treat distal clavicle fractures conservatively
remains controversial. The purpose of this study was to examine general health outcomes
in patients who were randomized to operative or nonoperative treatment for distal clavicle
fractures.

Methods: The Short Form (SF)-36 scores from a previous randomized controlled trial were
analyzed. Patients who had sustained a displaced, type II distal clavicle fracture were
randomized to either conservative treatment or surgical intervention. Patients completed
the SF-36 at baseline, 6 weeks, 3 months, 6 months, 12 months, and 24 months. Both the
Physical Component Summary (PCS) and Mental Component Summary (MCS) scores were
calculated from the SF-36 questionnaire. A linear mixed model was used to predict the PCS
and MCS scores over time and between groups. A regression analysis was conducted to
determine if any baseline characteristics predict general health status at 2 years.

Results: 57 patients were randomized: 27 patients to the operative group and 30 to the
nonoperative group. There were no significant differences in the baseline characteristics
between the 2 groups. Analysis of the PCS scores demonstrated no difference between the
operative and nonoperative groups at any time point (P = 0.88). The PCS scores decreased
significantly between baseline and 6 weeks (P <0.001); however, by 2 years the scores were
not significantly different from patients’ preinjury scores (P = 0.09). Analysis of the MCS
scores demonstrated that there were no significant differences between the 2 groups at any
time point (P = 0.15). The mean PCS score at 2 years was 55.9 and the mean MCS score was
54.7. Male sex (P = 0.039) and the injury occurring on the dominant side (P = 0.044) were
both associated with higher PCS scores in the conservative group. In the operative group,
only male sex was associated with higher MCS scores (P = 0.003). There were no significant
predictors of the PCS scores in the operative group or MCS scores in the conservative group.
The SE- 36 scores from this study were compared to a previous trial performed by our group
that randomized patients who had sustained an acromioclavicular (AC) joint dislocation
to operative or conservative treatment. No difference in general health status was found
between the groups at preinjury or 2 years after the injury (P>0.05).

Conclusion: The results of this study demonstrated that there was no difference in general
health outcomes between operatively and nonoperatively treated distal clavicle fractures
at1and 2 years. By 2 years, general health outcome scores were similar to preinjury scores.
Moreover, our findings suggest surgical intervention for both distal clavicle and AC joint
injuries appears to have uncertain benefits.

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #133

Predictors of Patient-Reported Function Following Operative and Non-operative
Treatment of Acute Distal Clavicle Fractures

Lauren Nowak, MSc; Michael D. McKee, MD, FRCSC; Aaron Nauth, MD;

Jeremy Hall, MD, FRCS (ORTHO), MEd; Emil H. Schemitsch, MD

St. Michael’s Hospital, Toronto, ON, Canada

Purpose: A 2017 randomized controlled trial (RCT) comparing open reduction and internal
fixation (ORIF) of acute distal clavicle fractures with nonsurgical treatment found no
significant differences in functional outcomes using the Disabilities of the Arm, Shoulder and
Hand (DASH) score between groups at 1 year postfracture. The purpose of this study was
to utilize these RCT data to assess predictors of patient-reported outcomes in each group.

Methods: Data from a previously presented RCT were analyzed. Patients aged 16-60 years
with a displaced, closed fracture of the distal third clavicle were included. Functional
outcomes were assessed using the DASH scores at 1 year, where a higher score indicates
worse symptoms and disability. Stratified by treatment type, bivariate analyses were used to
evaluate unadjusted relationships between patient demographics and DASH scores, while
multivariable linear regression was used to identify independent predictors of DASH scores
while adjusting for other relevant covariables. Variables with P value <0.20 on bivariate
analysis were included in the multivariable models.

Results: 53 patients with complete DASH scores at 1 year postfracture were analyzed (28
treated nonoperatively, 25 treated with ORIF). In the nonoperative group, older age and
current smoking were associated with worse DASH scores. Each 1-year increase in age
increased DASH scores by 0.56 points (95% confidence interval [CI] 0.13-0.98 points), while
current smokers scored 9.83 points (95% CI 0.54-19.13 points) higher than nonsmokers. In
the ORIF group, only female sex was associated with worse DASH scores. Females scored
10.12 points (95% CI 3.7-16.7) higher on the DASH compared to males, P = 0.004.

Conclusion: These data indicate that older patients and current smokers have worse
outcomes following nonoperative treatment of distal clavicle fractures, while female patients
have worse outcomes following ORIF of distal clavicle fractures. These data can be used to
inform patients and providers regarding outcomes following treatment of these injuries.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #134

Predicting Humeral Shaft Fracture Nonunion: The Radiographic Union Score for
HUmeral fractures (RUSHU)

William M. Oliver, MBBS; Thomas ]. Smith, BS; Jamie A. Nicholson, MBCHB, MRCSED;
Samuel G. Molyneux, FRCS (Ortho), MSc; Timothy O. White, MD, FRCS;

Nicholas D. Clement, PhD; Andrew David Duckworth, FRCS, MBCHB, MSc, PhD

Royal Infirmary of Edinburgh, Edinburgh, United Kingdom

Purpose: Nonunion complicates up to 20% of nonoperatively treated humeral shaft fractures
and avoiding delay in the diagnosis may allow early intervention and reduce morbidity.
Radiological scoring systems have been used to predict nonunion in other fractures, but we
are unaware of such a score for the humerus. The primary aim of this study was to develop a
reliable and effective radiological score-the Radiographic Union Score for HUmeral fractures
(RUSHU)-to assess humeral shaft fracture healing. The secondary aim was to assess the
predictive ability of the RUSHU in identifying patients at risk of nonunion following a
humeral shaft fracture.

Methods: Patients were retrospectively identified from a trauma database held at the
study center. 20 randomly selected patients with AP and lateral radiographs taken 6 weeks
following their humeral shaft fracture were rated by 3 observers, with scoring based on
the Radiographic Union Scale for Tibial fractures (RUST) system, to assess the reliability of
the RUSHU score. After refinement of RUSHU scoring criteria, 60 sets of 6-week AP and
lateral radiographs (40 patients who achieved fracture union, 20 who developed nonunion)
were rated by 2 observers blinded to patient outcome. A receiver operating characteristic
(ROC) curve was used to determine the optimal RUSHU cut-off score in predicting eventual
nonunion.

Results: The interobserver intraclass correlation coefficient (ICC) was 0.68 (95% confidence
interval [CI] 0.46 to 0.85). This improved after refinement to 0.79 (95% CI 0.67 to 0.87),
indicating substantial agreement. At 6 weeks postinjury, patients who went on to unite
(n = 40, median RUSHU = 10) had a significantly (P <0.001) higher score than those who
developed nonunion (n =20, median RUSHU =7). ROC curve determined a RUSHU cut-off
of <8 to predict nonunion (area under the curve 0.84, 95% CI 0.74 to 0.94). Sensitivity was
75%, specificity 80%, positive predictive value (PPV) 65%, and negative predictive value
86%. Patients with a RUSHU <8 (n = 23) were 12 times more likely to develop nonunion
than those with a score =8 (n =37, odds ratio 12.0, 95% CI 3.4 to 42.9). Five of the 20 patients
who developed a nonunion had a RUSHU =8 (false negative rate 25%). Based on a PPV of
65%, if all patients with a RUSHU <8 underwent fixation, the number of fixation procedures
needed to avoid 1 nonunion would be 1.5.

Conclusion: The RUSHU is reliable and effective in identifying patients at risk of developing
humeral shaft fracture nonunion at 6 weeks postinjury. The RUSHU requires validation in
other centers, but has the potential to enhance decision-making in patients with a fracture
of the humeral shaft and reduce the morbidity associated with delayed treatment of an
established nonunion.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #135

Radial Head Replacement for Acute Fractures: A Study of Long-Term Outcomes
Thomas Carter, MBChB; Caroline D. Cristofaro, BS; Neil Ranjan Wickramasinghe, MBBS;
Margaret M. McQueen, MD; Timothy O. White, MD, FRCS;

Andrew David Duckworth, FRCS, MBCHB, MSc, PhD

Edinburgh Orthopaedic Trauma, Edinburgh, United Kingdom

Purpose: The evidence for treatment of acute complex radial head fractures with radial head
replacement (RHR) predominantly comprises short to midterm follow-up. The aim of this
study was to report the long-term complications and patient-reported outcomes following
RHR for acute complex fractures of the radial head.

Methods: We retrospectively identified from our single-center trauma database all skeletally
mature patients over a 16-year period managed acutely for a complex fracture of the
radial head with primary RHR. Electronic records were used to document postoperative
complications, including prosthesis revision and removal. Patients were contacted to confirm
complications and long-term patient-reported outcomes. The primary outcome measure
was the QuickDASH (QD, an abbreviated version of the Disabilities of the Arm, Shoulder
and Hand [DASH]). Secondary outcome measures included the Oxford Elbow Score (OES),
EuroQol-5 Dimensions (EQ- 5D), return to function, and treatment satisfaction.

Results: There were 119 patients with a mean age of 50 years (range, 16-94) and 63 (53%)
were female. There were 102 fractures (85.7%) classified as Mason type III injuries (AO/
OTA: 2R1 C2), with 28 injuries associated with a dislocation of the elbow (19 terrible triad
injury) and 32 associated with a fracture of the proximal ulna. 11 patients had an isolated
coronoid fracture and there were 3 Essex-Lopresti type injures. Apart from 2 patients, all
implants were uncemented, loose-fitting, monopolar prostheses, of which 86% (n = 102)
were metallic and 14% were silastic (n = 17). 30 patients (25%) required revision surgery
(n = 3) or prosthesis removal (n = 27) at a median interval of 7 months (range, 0-125), with
70% (21/30) of these occurring within the first year after implantation. 80% of patients
(80/100; 19 deceased) were contacted at a mean of 12 years (range, 7.5-23.5). The median
QD was 6.8 (interquartile range [IQR], 2.3-19.1), the median OES was 46 (IQR, 41-48) and
the median EQ-5D was 0.8 (IQR, 0.4-1.0). Overall satisfaction was high with a median of
10 (IQR, 10-10). Median return to sport was 20 weeks (IQR, 12-30) and return to work was
6 weeks (IQR, 4-14). There was no significant difference in any outcome measure for those
patients requiring revision or removal surgery (all P>0.05).

Conclusion: This is the largest series in the literature documenting the long-term patient-
reported outcomes after acute RHR. Despite a quarter of patients requiring further surgery,
RHR is supported by positive long-term results for the treatment of complex radial head
fractures. The peak incidence of prosthesis revision or removal occurs within the first year
following implantation.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #136

A Simple Decompression versus Anterior Transposition of the Ulnar Nerve:
2-Year Follow-up of a Randomized Trial

Emil H. Schemitsch, MD; Gurrattan Chandhoke; Christine Schemitsch;

Niloofar Dehghan, FRCSC, MD, MSc; Milena Vicente, RN; Aaron Nauth, MD;
Jeremy Hall, MD, FRCS (ORTHO), MEd; Michael D. McKee, MD, FRCSC;
Canadian Orthopaedic Trauma Society (COTS)

St. Michael’s Hospital, Toronto, ON, Canada

Purpose: Ulnar nerve dysfunction is common after operative fixation of distal humerus
fractures. A previously presented prospective randomized trial comparing ulnar nerve
simple decompression (SD) to anterior transposition (AT) after bicolumnar plate fixation
of acute distal humerus fractures was unable to demonstrate any significant difference in
outcome at 1 year. We present here the 2-year follow-up results for that study.

Methods: Participants who were between 16 and 80 years of age, sustaining a displaced,
distal humerus fracture (OTA 13A or 13C), and <28 days postinjury with a closed or grade
I/1I open fracture were included. Participants were randomized to receive either SD or AT of
the ulnar nerve, with a similar postoperative protocol. The primary outcome was the ulnar
nerve entrapment score of Gabel and Amadio. Secondary outcomes included: Mayo Elbow
Performance score (MEPS), Short Form (SF)-36 PCS (Physical Component Summary) and
MCS (Mental Component Summary), grip and pinch strength, Jebsen hand function test,
nerve conduction test, and the visual analog scale (VAS). Follow-up appointments occurred
until 2 years postoperatively.

Results: Of the 61 patients enrolled in the study, 27 were randomized to AT, 31 to SD, and
3 withdrew preoperatively. There were 35 females and 23 males with a mean age of 52.7
years. There were no differences in the ulnar nerve entrapment scores, MEPS, SE-36 PCS
and MCS, VAS, or 2-point discrimination scores between treatment groups from baseline
to any time point. Both groups did show significant improvement over time.

Between 1 and 2 years postoperatively, the mean ulnar nerve entrapment scores, MEPS, VAS
satisfaction, and moving 2-point discrimination scores did not significantly improve. From
baseline to 2 years, moving 2-point discrimination scores significantly improved from 8.83
mm to 5.81 mm, but remained abnormal. By the 2-year follow-up, general health outcome
scores were similar to preinjury scores for both the SF-36 PCS and MCS. At the end of the
follow-up period, there were 11 revision surgeries, 5 superficial infections, 2 deep infections,
and 4 nonunions. Complications were equal across groups.

Conclusion: At 2-year follow-up, SD and AT were shown to be equally effective methods
for displaced, distal humerus fractures treated with plate fixation. Both treatment methods
demonstrated significant improvement in all outcome measures over time with similar rates
of complications, ulnar nerve symptoms, and functional outcomes. No outcome measure
significantly changed from 1 to 2 years postoperatively. At 2-year follow-up, there continued
to be residual ulnar nerve dysfunction in both groups despite recovery of general health
outcome scores.

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #137

Is There a Correlation Between Functional Results and Radiographic Findings in
Patients with Distal Radius Fractures AO Type A3 Treated with a Volar Locking Plate
or an External Fixator?

Trine Ludvigsen, MD; Kjell Matre, MD; Yngvar Krukhaug, MD;

Rakel Sif Gudmundsdottir, MD; Nils Vetti; Per Martin Kristoffersen; Monika Toppe;

Eva Dybvik, MSc, PhD; Jonas Fevang, MD

Helse-Bergen HEF, Bergen, Norway

Purpose: Volar locking plates (VLPs) and external fixation (EF) are the most commonly used
methods for treating distal radius fractures. The goal of the operation is to restore normal
anatomy and improve function. The aim of this study was to assess the correlation between
functional results and radiographic findings in patients with extra-articular distal radius
fractures treated with VLPs or EF after 1 year.

Methods: A multicenter, randomized controlled trial was initiated in 2013 and was completed
in 2018. 156 patients with dislocated distal radius fractures, AO type A3, age 18-70 years, were
included. 142 patients (91%) completed 1-year follow-up, among whom 69 were allocated
to VLPs and 73 to EF. 128 patients (90%) were women. The mean age was 56 years. The
primary functional outcome was the Patient-Rated Wrist and Hand Evaluation (PRWHE)
score. Radiographically we assessed volar tilt, radial inclination, radial length, and ulnar
variance. An additional ulna fracture, if present, was also registered. The Pearson correlation
analysis was used to estimate correlations between parameters.

Results: At 1-year follow-up the mean difference in radiographic findings compared to
uninjured side (minimum, maximum) was: volar tilt 5.3° (-15°, 25°), radial inclination 2.3°
(-6°, 12°), radial length 1.3 mm (- 4 mm, 7 mm), and ulnar variance —0.5 mm (-6 mm, 3
mm). Overall, we found no correlation between radiographic parameters and the PRWHE
at 1-year follow-up within the whole group, regardless of which treatment was chosen
(volar tilt P = 0.95, radial inclination P = 0.34, radial length P = 0.62, and ulnar variance P
=0.43). We found no significant difference in radiographic parameters between the 2 surgical
methods considering volar tilt (MD [mean difference = 0.908, P = 0.34), radial inclination
(MD =-0.97, P =0.10), and radial length (MD = 0.468, P = 0.30). However, the ulnar variance
was significantly smaller in the VLP group (MD = -0.819, P = 0.01). At the time of injury
52.6% (N = 80) had sustained an additional fracture of the styloid ulna. After 1 year the
fracture was still radiographically present in 30.9 % (N = 43) of the patients. No correlation
between PRWHE score and the presence of an ulna fracture at 1-year follow-up (MD = 2.24,
P = 0.37) was found.

Conclusion: In this study we found no correlation between functional outcome (PRWHE)
and radiographic findings (volar tilt, radial inclination, radial length, ulnar variance, or ulna
styloid fracture) after 1 year in patients with AO type A3 distal radius fractures operated
with a VLP or EF.

See the meeting app for complete listing of authors’ disclosure information.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #138

Scaphoid Waist Internal Fixation for Fractures Trial (SWIFFT): A Randomized
Controlled Trial, Economic Evaluation, and Nested Qualitative Study of Cast
Immobilization versus Surgical Fixation for the Treatment of Adult Patients with a
Bicortical Fracture of the Scaphoid Waist

Matthew L. Costa, FRCS; Joe Dias, MD; Stephen Brealey, PhD; Caroline Fairhurst;
Sebastian Hinde; Liz Cook, MSc; Amar Ranga, FRCS; SWIFFT Study Team

UK NHS, Multi center study across the UK, United Kingdom

Purpose: Scaphoid fractures account for 90% of carpal fractures, and despite insufficient
evidence of its effectiveness, immediate surgical fixation of this fracture has been increasing.
We set out to establish whether there was a clinically meaningful difference between early
surgical fixation using standard CE marked headless compression screws compared with
below-elbow cast treatment for 6 to 10 weeks (with early fixation of CT- confirmed nonunion)
of these fractures in adults.

Methods: We compared clinical and cost-effectiveness of these 2vtreatment pathways in a
multicenter, pragmatic, randomized controlled trial using remote randomization with an
economic evaluation and nested qualitative study. Adults (=16 years), presenting within
2 weeks of injury with a clear, bicortical fracture of the scaphoid waist seen on scaphoid
series radiographs were recruited in 31 UK hospitals from July 2013 with final follow-up in
September 2017. The primary outcome and end point was the Patient-Rated Wrist Evaluation
(PRWE) total score at 52 weeks, with a clinically relevant difference of 6 points. Secondary
outcomes included PRWE total scores at other time points (6, 12, and 26 weeks), PRWE pain
and function subscales, Short Form (SF)-12 questionnaire, bone union, range of movement
and grip strength, complications, and return to work.

Results: The mean age of the 439 participants was 32 years, 363 were men (83%), and 269 had
an undisplaced fracture (61%). The primary analysis was on 408 participants (surgery n =203
0f 219, 93%; cast n = 205 of 220, 93%) using intention to treat. There was no clinically relevant
difference in the total PRWE at 52 weeks: cast group mean 14.0 [95% confidence interval [CI]
11.3 to 16.6] and surgery group mean 11.9 (95% CI 9.2 to 14.5); adjusted mean difference of
—2.1 in favor of surgery (95% CI -5.8 to 1.6, P = 0.27). Nonunion rate was very low in both
groups. Eight participants in the surgery group had 11 reoperations, and 1 participant in
the cast group required a reoperation for nonunion. The base-case economic analysis of a
lifetime extrapolated model confirmed that the initial use of cast with immediate fixation
of nonunions was the most cost-effective option. The nested qualitative study identified
patients’ desire to have a “sense of recovering,” which surgeons should address at the outset.

Conclusion: Adult patients with an undisplaced or minimally displaced scaphoid waist
fracture should have the wrist immobilized in cast and all suspected nonunions immediately
investigated and those confirmed urgently fixed.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Fri., 9/27/19 AM19: Upper Extremity, PAPER #139

Immediate Weight Bearing of Plated Both-Bone Forearm Fractures in the Polytrauma
Patient Is Safe

Lucas Scott Marchand, MD; Steven Andrew Horton, MD; Alexandra Bryn Mulliken;

Ritu Goel; L. Nicole Krum, DPT; George Ochenjele, MD; Nathan N. O’Hara;

Robert V. O"Toole, MD; W. Andrew Eglseder, MD; Raymond A. Pensy, MD

University of Maryland R Adams Cowley Shock Trauma Center, Baltimore, MD, United States

Purpose: Rehabilitation of trauma patients is facilitated by surgical stabilization permitting
immediate weight bearing (WB) of the fractured extremity. Both-bone forearm fracture
(BBFx) plate osteosynthesis is an accepted technique with high union and low complication
rates, yet postoperative WB protocols have not been amply investigated. The increased
load placed upon BBFx plate fixation in the polytrauma patient raises concern regarding
increased complication risk for patients permitted immediate WB. We hypothesized that
immediate WB of operatively treated BBFx results in acceptable rates of complication for
isolated and polytrauma patients.

Methods: Patients presenting to a Level-I trauma center from 2007-2016 with an operatively
treated BBFx (AO/OTA 2R2/2U2) were identified retrospectively. Included patients were:
skeletally mature, prescribed immediate WB protocol, and followed for 6 months or until
fracture union. Collected data included: demographics, fracture characteristics, associated
injuries, and WB protocols for all extremities. A WB score was created to stratify lower
extremity injuries: WB as tolerated, 0; partial WB, 1; and non-WB, 2 (WB score = sum of
each lower extremity). Complications recorded included: nonunion, hardware failure, and
infection.

Standard statistical comparisons were used to evaluate the risk of complication in polytrauma
patients with modified lower extremity WB protocols (polytrauma group) and patients with
no lower extremity WB restrictions (isolated group). 213 patients were included with 75
(35%) females and 138 (65%) males, mean age was 40 years (17-82 years), and mean follow-
up was 46 weeks (12-504 weeks). There were 142 (67%) patients in the isolated and 71 (33%)
patients in the polytrauma groups. In the polytrauma group, 21 patients (10%) had bilateral
lower extremity WB restrictions. Open fracture occurred in 67 patients (31%) and 12 (6%)
complications noted: 3 nonunions, 4 hardware failures, and 5 infections. Demographic data
did not vary between the isolated and polytrauma groups (P >0.05 for all).

Results: There was no difference in complications in the isolated (5.7%) versus polytrauma
groups (5.0%) (P = 1.00). The risk of individual complication also did not vary: nonunion
(isolated: 1.4% vs polytrauma: 0.7%; P = 0.55), hardware failure (isolated: 4.3% vs polytrauma:
0.7%; P = 0.10), and infection (isolated: 0% vs polytrauma: 3.5%; P = 0.17). The risk of
complication based on the WB score was similar (P = 0.77), in patients with complications
(mean: 0.91, standard deviation [SD]: 1.38) and without (mean: 0.79, SD: 1.32).

Conclusion: Immediate WB rehabilitation following BBFx plate osteosynthesis appears to be
safe, and is associated with low nonunion and complication rates. Our results demonstrate
polytrauma patients who require ambulatory aid for lower extremity injury can immediately
bear weight without increased complication risk compared to isolated BBFx.

See the meeting app for complete listing of authors’ disclosure information.
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SCIENTIFIC POSTER #1 Basic Science OTA 2019

Involvement of Androgen-Mediated Osteopontin in Bone Remodeling via Regulation
of Osteoclast-Specific Actin Ring

Yong B. Xie, MD; Licheng Zhang; Wei Ge; Pei Fu Tang, MD

Chinese Academy of Medical Sciences, Beijing, China, People’s Republic of

Purpose: Osteoporosis and secondary fracture in men cause significant morbidity and
mortality, due to the global trends of increased longevity. Although the direct role of
androgens independent of estrogen in bone growth was demonstrated by mouse models,
the underlying molecular mechanism in periosteal bone formation and remodeling
remains elusive. In the present study, we performed a quantitative proteomics analysis
to comprehensively investigate the differential expressed proteins during osteoclast and
osteoblast differentiation in the presence of 17B-estradiol (B-E2) or testosterone. In addition,
we emphasize the pivotal role of osteopontin (OPN) in androgen-mediated bone remodeling.

Methods: The osteoclast and osteoblast differentiation were induced standard differentiation
medium. The mature cells were digested to proteins and labeled by tanden mass tags. After
the high performance liquid chromatography separation, the labeled samples were dissolved
for subsequent liquid chromatography with tandem mass spectrometry (LC-MS/MS)
analysis. Proteins were identified using Proteome Discoverer 2.1 software with the SEQUEST
search engine. Gene ontology (GO) analysis, pathway mapping, and protein networks were
performed. The MS results for the identified proteins were validated by Western blotting
and representative mass spectral analysis. The relation between testosterone and OPN in
human serum was measured by enzyme-linked immunosorbent assay (ELISA), and the
effects of OPN on regulation of actin ring were identified by in vitro studies.

Results: Bioinformatics analysis and in vitro studies confirmed that testosterone additionally
attenuated osteoclast differentiation with the upregulation of STAT1-associated immune
responses. In contrast, testosterone strongly promoted osteoblast formation with the
enhancement of focal adhesion and indirectly suppressed osteoclast differentiation in the
later stages of osteogenesis. Additionally, the OPN expression was continued repressed
in mature osteoblast by testosterone, which is a key factor for regulating the osteoclast
precursors to accelerate their differentiation to actin ring-enriched bone-resorbing cells.

Conclusion: This information will be helpful in elucidating the functions of androgen
in mediation of bone remodeling as well as providing a basis for the development of
strategies for osteoporosis prevention and therapy in men. Despite the rapid advances in
our knowledge regarding the regulation of bone remodeling, the specific roles of androgen
on cells of the osteoclast and osteoblast lineage await future studies.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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SCIENTIFIC POSTER #2 Basic Science OTA 2019

Infraspinatus Tenotomy Improves Glenoid Visualization with the Modified Judet
Approach

John Garlich, MD; Katherine Grace Samuel; Trevor Nelson, BS; Carl-Henri Monfiston, MS;
Thomas |. Kremen, MD; Melodie Metzger, PhD; Milton Thomas M. Little, MD

Cedars-Sinai Medical Center, Los Angeles, CA, United States

Purpose: Operative treatment of glenoid and scapular fractures are challenging due to the
limited visualization of the glenoid articular surface despite extensive exposures and dual
approaches. While the addition of an infraspinatus tenotomy to the modified Judet approach
(MJA) has been suggested to improve glenoid visualization, no study has specifically
investigated this technique. The objective of this study was to quantify and compare the
square area of the glenoid seen through the MJA with and without an infraspinatus tenotomy.

Methods: An MJA was performed on 14 human cadaveric shoulders. Margins of glenoid
exposure were marked with a surgical drill before and after adding an infraspinatus
tenotomy. The humerus was disarticulated, and the marked margins were confirmed
and traced with a surgical pen. The area of the entire glenoid and each of the 4 quadrants
(anterior-superior [AS], anterior-inferior [Al], posterior-superior [PS], and posterior-inferior
[PI]) were analyzed using a custom image processing program to quantify the amount of
glenoid exposure and percentage of area visualized before and after the tenotomy.

Results: Adding a tenotomy to the MJA significantly increased total glenoid area (cm?2)
exposure by 33%, P<0.0001. Three of 4 glenoid quadrants (PS, AS, and AI) had a significant
increase in glenoid visualization after the tenotomy, P <0.0001. The AS quadrant had the
most significant increase in square area visualized (66%, P<0.0001).

Conclusion: This is the first study to quantify glenoid visualization with and without the
addition of an infraspinatus tenotomy to the MJA. The AS quadrant is the most difficult to
see using the MJA. The addition of an infraspinatus tenotomy improves glenoid exposure,
especially to the AS quadrant. With the addition of an infraspinatus tenotomy and its
improved visualization of the AS quadrant, the need for a secondary anterior approach
may be unnecessary.

See the meeting app for complete listing of authors” disclosure information.
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SCIENTIFIC POSTER #3 Basic Science OTA 2019

A Weightbearing CT Scan After Pilon Fracture Fixation Demonstrates Significant Early
Joint Space Narrowing

Michael C. Willey, MD; Jocelyn T. Compton, MD, MSc; Donald D. Anderson, PhD;

Conor P. Kleweno, MD; Julie Agel, ATC; Elizabeth Scott, MD; Gabrielle Anne Bui, BA;

J. Lawrence Marsh, MID

University of lowa, lowa City, IA, United States

Purpose: Intra-articular fractures (IAFs) of the distal tibia reliably develop posttraumatic
osteoarthritis (PTOA). We need objective tools that can detect cartilage loss. Weight-bearing
CT (WBCT) scan allows for 3- dimensional (3D) assessment of joint space. The purpose of
this study was to assess the reliability of a measurement technique and to determine patterns
of joint space narrowing at 6 and 12 months after pilon fracture.

Methods: 14 individuals who sustained pilon fractures were enrolled. All subjects underwent
bilateral ankle WBCT scans at 6 and 12 months. Three sagittal slices of the CT were selected
equally spaced across this width of the distal tibia articular surface. On each sagittal slice,
the joint space from the tibia to the talus was measured in 3 locations. Four reviewers used
this technique to independently measure joint space on the injured and uninjured ankles at
6-month follow-up with repeated measurements 2 weeks later. The same measurements were
performed on the 12-month WBCT scans. Interrater correlation coefficient (ICC) estimates
were calculated based on a mean rating (k = 4), absolute agreement, 2-way mixed-effects
model. Test-retest reproducibility was calculated based on a single rating, absolute agreement
2-way mixed-effect model. An independent-samples Student t-test was used to compare
means between measurements of interest, and P <0.05 was deemed statistically significant.

Results: The ICC of the measurement technique was 0.88. The test-retest reproducibility
at 2 weeks was 0.8. Figure 1 demonstrates the joint space measured for each region of the
ankle. The mean joint space in

the uninjured ankles at all points

was 2.58 mm, compared to 1.88

mm at 6 months and 1.92 mm at

12 months in the injured ankles (P

= 0.001). The difference was not

significant comparing 6-month

to 12-month scans.

Conclusion: Joint space can be
reliably measured on WBCT scans
in multiple clinically relevant
locations of the ankle. Significant
joint space narrowing was seen
after pilon fracture at 6 and 12
months.

A OTA Grant

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
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SCIENTIFIC POSTER #4 Basic Science OTA 2019

Artificial Intelligence for Automated Segmentation of CT Scans of Intra-Articular
Fractures

D.W.G. Langerhuizen, BS; Batur Hayat; Wouter Mallee, MD;

Ruurd Jaarsma, FRACS, MDD, PhD; Gino M. Kerkhoffs, MD, PhD; Diederik Tim Meijer;
Job N. Doornberg, MS

Academic Medical Centre, Amsterdam, Netherlands

Purpose: Artificial intelligence (AI) is believed to change the scope of medicine, as the
introduction of smartphones changed our day-to-day life. In orthopaedic trauma, Al shows
promising results and already performs on a human level in recognizing fractures on plain
radiographs taken in the emergency department of patients with wrist , hand, and ankle
injuries with 83% accuracy. To the best of our knowledge, Al has not been studied in the
setting of more advanced imaging (ie, CT). The purpose of this study was to evaluate
accuracy of a first Al algorithm to automatically segment and reconstruct CT scans into
3-dimensional (3D) surface rendered models.

Methods: All CT scans were manually segmented and reconstructed into 3D surface rendered
models according to current standards and served as the reference standard for the current
study. The Al algorithm automatically segmented all 348 2D CT scans by using 2 Al deep-
learning algorithms into 3D surface rendered models. The deep-learning model for automatic
segmentation consisted of two 2D convolutional neural networks: 1 segmentation model and
1 shape model. Both of them used a popular U-Net architecture for segmentation, which is
structured in an hourglass shape with an encoder and decoder part. Because the details of
raw predictions were too crude for our medical application, we used another neural network
on top in order to refine edges of the bone predictions. The refinement architecture was
motivated by Deep Image Matting. To get the final result, we used another U-Net network
as a shape model, motivated by Anatomically Constrained Neural Networks. The goal of
this autoencoder model was to learn an internal representation of the anatomic shape of
segmentation masks and use it as a regularization of our segmentation model. Accuracy of
3D-CT surface rendered models of the respective intra-articular fractures using automated
segmentation were compared to the manually segmented Q3DCT models, serving as a
reference standard for all consecutive cases according to the Jaccard index.

Results: In total, 346 of 348 CT scans were automatically segmented and reconstructed into
Q3DCT models of intra-articular fractures (99%). In 2 cases, the deep-learning algorithm
could not reproduce a 3D model. According to the Jaccard index, the AI deep-learning
algorithm (Healthplus.ai) had an accuracy of 93% compared to manual for the remainding
346 cases.

Conclusion: Our Al algorithm could automate segmentation of 2D-CT images and
reconstruct 3D surface rendered models in 99% of cases with 93% accuracy. However,
additional research with thousands of cases are needed to further “feed” the algorithm in
order to increase accuracy. These results are a promising first step in this field. However,
additional research with thousands of cases are needed to further “feed” the algorithm in
order to increase accuracy.

See the meeting app for complete listing of authors” disclosure information.
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SCIENTIFIC POSTER #5 Foot, Ankle, Pilon OTA 2019

Does Sagittal Plane Alignment and Surgical Approach Affect Pilon Fracture
Outcomes?

Trevor Gulbrandsen, MD; Andrew Polk, BS; Robert Miles Hulick, MID; Clay A. Spitler, MD;
Brett D. Crist, MD

U of MO and U of Mississippi, Columbia, MO, United States

Purpose: The purpose is to evaluate the postoperative anterior distal tibial angle (ADTA)
and lateral talar station (LTS) based on the surgical approach, and the effect on outcomes.
Our hypothesis was that the anterolateral approach (AL) would improve the sagittal plane
parameters due to the primary plate placement.

Methods: A retrospective review was performed on patients undergoing open reduction and
internal fixation (ORIF) of pilon fractures at 2 academic trauma centers between September
2005 and September 2016. Inclusion criteria included AO/OTA 43 acute fractures with
clinical follow-up to healing. Clinical data points included: demographics, comorbidities,
AQO/OTA fracture classification, surgical approach, and complications. Quality of reduction
was measured using the ADTA, lateral distal tibial angle (LDTA), and LTS from radiographs.

Results: 576 pilon fractures were reviewed. Primary surgical approaches included 205
modified anteromedial (AM), 154 AL, and 217 consisted of additional/other approaches.
When compared to the AL approach, the modified AM approach had decreased rates of
local wound care (13.2% vs 14.9%), and unplanned reoperations (23.4% vs 27.9%). However,
the modified AM approach had increased rates of superficial infection (18.1% vs 13.0%),
deep infection (13.7% vs 12.3%), and amputations (4.4% vs 3.3%). There was no difference
in ADTA, LDTA, or LTS between the modified AM and AL approach (P =0.49, P =041, P
= 0.85), respectively. There was a significant difference in LDTA when comparing AM and
posterolateral (PL) as well as AL and PL (P = 0.03, P = 0.01). There was no difference in
ADTA or LTS with AM versus PL (P = 0.44, P = 0.50) and AL versus PL (P = 0.27, P = 0.47).
243 patients reported tobacco use, while 333 reported no tobacco use. There was a significant
difference in LTS when comparing tobacco users versus non-tobacco users (P =0.01). When
comparing age (>65 years vs <65) there was no difference in ADTA, LDTA, or LTS (P = 0.61,
P =0.80, P =0.19, respectively). There was no significant difference in ADTA, LTDA or LTS
between diabetic and nondiabetic patients (P = 0.76, P = 0.39, P = 0.43).

Conclusion: The sagittal plane alignment does not appear to be affected by the surgical
approach. Therefore, the surgical approach to pilon fractures should be based on the fracture
pattern. Our study shows that the modified AM approach compared similarly to the AL
approach with regard to complications, unplanned operations, and quality of reduction.
Tobacco use may impact quality of reduction; however, age (>65 years) and diabetes do not
appear to significantly impact the quality of reduction. This study shows that the modified
AM is a safe and effective approach to complex fractures and the surgeon should consider
the specific fracture pattern when choosing the specific approach.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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SCIENTIFIC POSTER #6 Foot, Ankle, Pilon OTA 2019

Supination Adduction Ankle Fractures Develop Early Posttraumatic Arthrosis
Kimberly Jacobsen, MD; Justin Haller, MD; Reza Firoozabadi, MD; Hunter Ross, BS;
Julie Agel, ATC; Michael Githens, MD

Harborview Medical Center, Seattle , WA, United States

Purpose: Supination adduction (SAD) ankle injuries, as characterized by a tension failure
fibula fracture and vertical shear medial malleolar fracture, have not been well studied.
These injuries can be associated with medial tibial plafond impaction and talar dome
injuries. The incidence of tibial plafond impaction in SAD ankle fractures is unknown, as are
rates of posttraumatic arthrosis, secondary operations, and treatment failure. The primary
purpose was to identify the rate of tibial plafond articular impaction associated with SAD
ankle fractures. Secondary purposes include identifying rates of posttraumatic arthrosis,
secondary operations, and treatment failure. Lastly, we aim to identify whether the presence
of articular impaction affects the rate of arthrosis.

Methods: A retrospective review of a prospectively collected data base at a Level-I trauma
center was performed. Fractures associated with OTA codes 44A-C and 43B from 2005-2015
were screened for SAD ankle injuries. Patient demographics and injury characteristics
including coronal and sagittal articular impaction of the medial tibial plafond were analyzed
using injury CT scans. Treatment strategies including whether the impaction was addressed,
implant choice, and duration of non-weight-bearing were analyzed. Posttraumatic arthrosis
was graded using the Kellgren-Lawrence (KL) scoring system at 6 months, 1 year, and final
follow-up.

Results: 777 ankle fractures were identified, 81 of which were SAD patterns. Of those
patients who underwent CT scan, 84% had medial tibial plafond impaction. The mean
sagittal impaction was 6.6 mm and coronal impaction was 6.1 mm. 88% of impaction
injuries were multifragmentary. 30% had associated talar dome injuries. For those fractures
with talar impaction, the maximum sagittal impaction was significantly larger than those
without talar impaction.45 patients had at least 6 months follow-up and 25 had over 1 year
follow-up (average 25.4 months). At 6 months, 84% of patients had developed posttraumatic
arthrosis, increasing to 95% at 1 year. Five patients progressed 1 grade of arthritis between 6
months and 1 year and 2 patients progressed 2 grades at 1 year. 20 patients had progressed
at least 1 grade from their 6-month to final follow-up. The presence of impaction was not
associated with development of arthrosis. 13 patients underwent removal of implants for
pain, 2 patients went on to fusion, and 1 went on to a total ankle arthroplasty.

Conclusion: SAD ankle injuries have a high rate of medial articular impaction and
development of early posttraumatic arthrosis. The presence of articular impaction did
not effect the development of arthrosis. Secondary operations for implant removal were
common, while treatment failure in this cohort was rare. Functional outcomes and long-term
prognosis after SAD ankle injuries remain unclear and should be the focus of further study.

See the meeting app for complete listing of authors” disclosure information.
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Outcomes Following Salvage of Extruded Talus Injuries

Clifford B. Jones, MD, FACS; David C. Teague, MD; Reza Firoozabadi, MD;
Saam Morshed, MD; Laurence Kempton, MD; Jason Luly, MS

METRC, Johns Hopkins, Baltimore, MD, United States

Purpose: The purpose of this study was to describe fracture characteristics, treatment, and
clinical outcomes of extruded talus injuries.

Methods: The study included 46 patients with extruded talus injuries enrolled in a
prospective multicenter study between 2011 and 2016. Patients were between 27 and 53
years of age and 56% were female. Injury classification and treatment characteristics were
documented. Hospital readmissions and complications along with function using the Short
Musculoskeletal Function Assessment (SMFA), and pain using the Brief Pain Inventory
(BPI) were evaluated 18 months after injury. All results are descriptive. Readmissions were
estimated using a Poisson model with offset for follow-up time. Complication rate was
calculated using a Kaplan-Meier non-parametric estimator.

Results: Of the 46 patients, 5 underwent primary amputation, leaving 41 treated with
limb salvage. None of the 41 salvage patients had a subsequent amputation. Injuries were
primarily open (88%) and included type IIIA (n = 35) and type IIIB (n = 1) fractures. 11 were
severely contaminated, 3 had bone loss >2 cm, 1 required split- thickness skin graft, 1 required
free tissue transfer, and 1 patient had heel-pad degloving. Associated injuries included
fractures of the talus (n = 28), calcaneus (n = 8), tibia shaft (n = 10), pilon, and ankle and
multiple foot injuries (n = 2). Patients were treated with external fixation (n =29) or screws/
plates (n = 12). There were 14 complications in 8 salvage patients; 10 infections required
debridements, 1 wound dehiscence, and 3 fixation failures required revision surgery. The
probability of remaining complication free at 18 months was 0.80 (95% confidence interval
[CI]: 0.67, 0.93). The estimated annual rate of injury-related hospitalization among salvage
patients is 0.47 (95% CI: 0.31, 0.67). 87% of patients are estimated to be free of deep infection
at 18 months (95% CI: 0.77, 0.99). SMFA scores were available on 37 patients. Scores were
high across all domains (bother = 30, dysfunction = 31, mobility = 42, daily activities = 37,
and emotional = 39) relative to published population norms. Pain severity and interference
were 3.5 and 4.0, respectively, on a scale of 0 to 10 (higher scores are worse).

Conclusion: Extruded talus injuries are uncommon injuries, usually open, and present with
associated extremity injuries. Complications consist of infection and fixation failure. Self-
reported function, physical performance, and pain are poor more than 1 year out from injury.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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SCIENTIFIC POSTER #8 Foot, Ankle, Pilon OTA 2019

Supination Adduction Ankle Fractures Are Associated with Complications and
Poor Outcomes

Alex Benedick, MD; Michael Kavanagh; Megan Audet, BA; Heather A. Vallier, MD
MetroHealth System, Cleveland, OH, United States

Purpose: Ankle fractures resulting from a supination adduction (SA) mechanism are
uncommon and have been infrequently described in prior literature. Damage to the medial
tibia plafond may be associated with these injuries and could portend poor function. The
purpose of this study was to compare complications and outcomes for SA injuries versus
torsional ankle fractures.

Methods: 1545 consecutive adult patients treated for an ankle (OTA 44) or simple tibial
plafond (OTA 43B) injury at a single Level-I trauma center over 16 years were reviewed.
Complications included superficial infection, deep wound infection, deficient wound
healing, nonunion, malunion, and posttraumatic arthrosis (PTA: radiographic presence
of osteophytes, joint space narrowing, or subchondral sclerosis/cysts at minimum 1-year
follow-up). Patient-reported outcomes, as measured by the Foot Function Index (FFI) and
Short Musculoskeletal Function Assessment (SMFA), were obtained after minimum 12
months. The most recent 200 consecutive patients treated for torsional ankle injuries (OTA
44, not SA) served as controls for comparison to SA patients.

Results: 50 patients with SA injuries were identified (3.2%). They were younger (41 vs 48
years, P =0.016), with no other differences in other demographic or social characteristics. 62%
of those with SA injury were involved in a motorized collision (vs 18.5%, P <0.001). Higher
rates of other hindfoot injury (28% vs 4.5%), other orthopaedic injury (68% vs 25%), and other
nonorthopaedic injury (46% vs 9.5%) were seen in the SA group (all P <0.001). 50% of those
with an SA injury experienced at least 1 complication, versus 24% in the control group (P
<0.001). Those with SA injury had more PTA (78% vs 40%, P = 0.006), but no differences were
noted in infection, malunion, or nonunion. SA patients more often underwent unplanned
secondary procedures (20% vs 4.0%, P <0.001), including ankle arthrodesis (6.0% vs 0, P =
0.008) and removal of painful implants (12% vs 1.0%, P = 0.001). FFI disability (56.5 vs 39.7,
P =0.046) and total scores (48.4 vs 34.2, P = 0.059) were higher (worse) after SA injures, as
were SMFA dysfunction scores (39.0 vs 28.2, P = 0.052).

Conclusion: SA injuries represented 3.2% of all ankle injuries, occurring in younger patients
and via higher energy mechanisms more often associated with polytrauma. Functional
outcomes are worse after SA injuries. Almost 80% of patients developed PTA, and SA
patients more often had secondary procedures for pain relief, warranting counseling to
patients about long-term sequelae of their injury.

See the meeting app for complete listing of authors” disclosure information.
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SCIENTIFIC POSTER #9 Foot, Ankle, Pilon OTA 2019

High-Energy Midfoot Fracture-Dislocations: Does Staged Treatment with External
Fixation Help?

John Arvesen, MD; Ashleigh Nicole Bush; Zachary Ryan Burnett, MD; Heidi Israel, PhD, RN;
Brian Mullis, MD; Lisa K. Cannada, MD

Orthopaedic Trauma Research Consortium, Indianapolis, IN, United States

Purpose: High-energy Lisfranc fractures are often associated with significant malalignment
and soft-tissue trauma leading to delayed fixation. The purpose of this study is to analyze
the clinical outcomes of patients treated for high-energy midfoot (Lisfranc) injuries with
temporary surgical stabilization prior to definitive surgical fixation, with particular detail
to soft-tissue complications compared to a control group treated initially with splint only.

Methods: We evaluated patients at 3 Level-i trauma centers with high-energy Lisfranc
injuries reduced and temporized (TS) with an external fixator (EF) or percutaneous pinning
(PP) prior to definitive fixation. We then compared to a matched control group (C) of high-
energy Lisfranc injuries treated with splint only. The definitive surgical stabilization was
either open reduction and internal fixation (ORIF) or arthrodesis at the discretion of the
surgeon. Clinical parameters, complications, and need for additional surgery were evaluated.
Descriptive statistics and nonparametric tests were used.

Results: There were 15 patients in group C and 29 patients with temporary stabilization (TS).
The average age of both groups was 36 years (range, 17-78). The average time to definitive
surgical stabilization was 10 days in the C group and 21 days in the TS group (P <0.01). 12 of
15 patients in group C were treated with ORIF while 21 of 29 patients in the TS group were
treated with ORIF (NS [nonsignificant]). The nonunion rate was 2/15 in group C and 5/29
in the TS group (NS) (P = 0.55). The average time to full weight bearing was 3.2 months in
group C and 4.2 months in the TS group (P <0.02). There were 13 additional surgeries in the
C group, including 8 for removal of hardware (ROH) and 1 conversion from ORIF to fusion.
There were 23 additional surgeries in the TS group including 16 ROH and 3 conversions
from ORIF to fusion. There was no significant difference in additional operations between
the C and TS groups (P = 0.35).

Conclusion: High-energy Lisfranc injuries treated with TS resulted in a longer delay to
definitive surgery and full weight bearing compared to controls. This may be due to higher
energy injury and skin compromise in those patients who had TS. Definitive stabilization
with either ORIF or arthrodesis produced similar results in treatment of these injuries. Both
the TS and C groups demonstrated no significant difference in the number of additional
operations, infection rate, incidence of deep vein thrombosis, nonunion, or need for orthotics
postoperatively (P >0.05). The most common secondary surgery was ROH for both groups.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.

209

w
=
Q
<
=41
|
w
=2}
<
(4
=
=
0
@]
(=%}




w
=
O
<
[~
=
0
/M
<
R
75|
=
(92}
©]
R

SCIENTIFIC POSTER #10 Foot, Ankle, Pilon OTA 2019

Redislocation After Splinting for Ankle Fracture-Dislocation:

Is a Temporizing External Fixator a Better Care Plan?

Richard Wawrose, MD; Leonid Grossman, MD; Matthew Tagliaferro, PA-C;
Gele Moloney, MD; Ivan Seth Tarkin, MD

University of Pittsburgh Medical Center, Pittsburgh, PA, United States

Purpose: Temporizing management of ankle fractures has traditionally been closed reduction
and splintage. Unstable ankle fracture-dislocations, however, may have an increased
propensity for loss of reduction/ redislocation causing further chondral damage and / or soft-
tissue complication. The purpose of this study was to determine the rate of complications
with the traditional care paradigm consisting of closed reduction and splinting of unstable
ankle fracture-dislocations. Further, we determined the efficacy of immediate external
fixation as an alternative to splinting in cases too swollen for acute operation.

Methods: This retrospective chart review analyzed all ankle fracture-dislocations that came
through a large health care system (2 Level-I trauma centers and 3 community hospitals)
from 2008-2018. Ankle fracture- dislocation was defined as >50% subluxation of the talus
in relation to the tibia. Patients managed with acute open reduction and internal fixation
(ORIF) and open fractures were excluded. In patients with delayed management, patient
cohorts were divided into those temporized with closed reduction/splinting versus external
fixation. Rate of complications was analyzed including loss of reduction and soft-tissue
compromise. Two-tailed Fisher exact test was used to compare rates of redislocation and
rates of development of skin necrosis with significance set at P <0.05.

Results: 354 closed ankle fracture-dislocations were identified. 298 patients (84%) underwent
ORIF within 48 hours and were excluded. 28 (15F / 13M, average age 46.8 years) were placed
in an external fixator and 28 (22F/6M, average age 57.2 years) were reduced, splinted, and
discharged. The external fixator cohort was composed of 23 44B-3 and 5 44C-2 fractures,
and the splint cohort was composed of 24 44B-3 and 4 44B-2 fractures. At follow-up, 14 of
the patients (50%) in the splint group developed loss of reduction and 5 of these patients
(17.6%) developed anteromedial skin necrosis from skin tenting. Patients in this subgroup
experienced an average delay to definitive surgery of 27 days. None of the patients in the
external fixator cohort developed loss of reduction or skin necrosis. One patient (3.6%) in the
external fixator cohort developed pin-site infection requiring intravenous antibiotics. The
rate of redislocation and the rate of development of skin necrosis was significantly higher in
cases temporized with a splint versus an external fixator (P <0.01 and P = 0.05, respectively).

Conclusion: In ankle fracture-dislocations not treated with acute ORIF, splint immobilization

is associated with an increased rate of complications, including redislocation and skin
necrosis, when compared to a temporizing external fixator.

See the meeting app for complete listing of authors” disclosure information.
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SCIENTIFIC POSTER #11 Foot, Ankle, Pilon OTA 2019

Safety and Cost-Efficacy of Surgical Fixation of Isolated Ankle Fractures in a
Free-Standing Ambulatory Surgical Center (ASC) /versus Hospital-Owned
Outpatient Facility (HOPD)

Azeem Tariq Malik, MBBS; Carmen E. Quatman, MDD, PhD; Safdar N. Khan MD;
Thuan V. Ly, MD; Laura Phieffer, MD

The Ohio State University Wexner Medical Center, Columbus, OH, United States

Purpose: Free-standing ambulatory surgical centers (ASCs) typically provide uncomplicated
surgical procedures in a non-hospital setting, and function as “focused factories” that
replicate the delivery of quality care while achieving lower costs as compared to hospital-
owned outpatient facilities (HOPDs). Despite an increasing interest toward outpatient foot
and ankle surgery, few studies have compared the safety and cost-savings associated with
surgical fixation of isolated ankle fractures in a free-standing ASC versus an HOPD.

Methods: The 2007-2014 Humana Administrative Claims (HAC) database was queried using
CPT codes to identify patients undergoing open reduction and internal fixation (ORIF) for
unimalleolar (27766, 27769, 27792), bimalleolar (27814), and trimalleolar (27822, 27823) ankle
fractures. Patients with polytrauma or those undergoing a concurrent surgical fixation of
the upper extremity, hip, femur, knee, or tibia were removed from the study to capture a
relevant cohort of isolated ankle fracture patients. Location of surgery was identified using
service location codes 22 (HOPD) and 24 (ASC). Propensity-score matching and multivariate
regression analyses were used to compare differences in 90-day complications, emergency
department (ED) visits, and readmissions between the 2 groups. A 90-day cost comparison
was also carried out to assess savings associated with surgery in an ASC versus HOPD.

Results: A total of 4832 (80.1%) ankle fractures treated in an HOPD and 1198 (19.9%) in a free-
standing ASC were included in the study. Following propensity-score matching to account
for differences in baseline demographics and clinical characteristics, each group consisted
of 1138 patients. Following multivariate analyses, undergoing surgery in a free-standing
ASC versus an HOPD was not associated with a higher rate of 90-day complications (0.73
[95% confidence interval (CI) 0.54-1.00]; P = 0.05), ED visits (odds ratio [OR] 0.86 [95% CI
0.64-1.16]; P = 0.331), and readmissions (0.79 [95% CI 0.53-1.18]; P = 0.251). Furthermore,
undergoing surgery in a free-standing ASC was associated with nearly $2500 cost-savings/
case over the 90-day episode of care (ASC = $8058 vs HOPD = $10,619; P <0.001).

Conclusion: Using national administrative claims of commercial insurance beneficiaries,
the results of the study show that performing surgical fixation of ankle fractures in a free-
standing ASC is a safe and cost-effective option in a carefully selected patient population.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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SCIENTIFIC POSTER #12 Foot, Ankle, Pilon OTA 2019

How Do Pilon Fractures Heal? An Analysis of Dual Plating, Biomechanically Matched
Fixation, and Callus Formation

Sean T. Campbell, MD; Lawrence Henry Goodnough, MD; Brett Peter Salazar, BS;

Justin Lucas, MD; Julius A. Bishop, MD; Michael |. Gardner, MD

Stanford, Palo Alto, CA, United States

Purpose: Recent literature has suggested the use of multiple implants and supplemental
dual column plating of pilon fractures, either to support fragments on the opposite side
of the bone or to provide additional mechanical support to the comminuted metaphyseal
region. It is uncertain whether supplemental plating augments or impairs healing in pilon
fractures. It is also unclear whether this fixation is rigid enough to negatively impact callus
formation. The purposes of this study were: (1) to determine the effect of single versus dual
plate metaphyseal fixation for pilon fractures on callus formation and reoperation rates, (2)
to determine the effect of biomechanically optimal versus mismatched fixation on callus
formation and reoperation rates, and (3) to determine whether any patient or surgical factors
were independent predictors of callus formation or need for reoperation.

Methods: A retrospective comparative study was designed, which included 50 patients with
AO/OTA type C2 or C3 pilon fractures treated with plate fixation over a 12-year period
at a single institution. Comparisons were made between patients with single versus dual
plate metaphyseal spanning fixation, and patients treated with biomechanically optimal (eg,
medial implant for a varus injury) or mismatched fixation. Modified Radiographic Union
Score for Tibial fracture (mRUST) scores at 3 and 6 months were calculated, and reoperation
rates were determined.

Results: At 6months, mean mRUST scores were significantly lower in patients treated with
dual metaphyseal plates compared to those with a single plate (8.7 vs 10.4, P = 0.046). In
the multivariate analysis, presence of an open fracture (OR [odds ratio] 51.05, P = 0.008)
was the only risk factor for reoperation. Screw density between 0.4 and 0.5 was a protective
factor against reoperation (OR 0.03, P = 0.026). Biomechanically mismatched fixation did
not affect mRUST scores or reoperation rates.

Conclusion: Pilon fractures treated with a single plate formed more callus 6 months after
surgery compared to those treated with dual plate fixation, and there was no difference
in reoperation rates. Screw density between 0.4 and 0.5 was a protective factor against
reoperation. Open fractures were more likely to require a revision operation. This data may
serve as the basis of future work to determine the ideal fixation construct for the frequently
comminuted metaphysis in pilon fractures. Data on screw density and reoperation rates
may inform surgeons who treat these injuries.

See the meeting app for complete listing of authors’ disclosure information.
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SCIENTIFIC POSTER #13 Foot, Ankle, Pilon OTA 2019

Comparison of Infection Rates Between Early Primary and Delayed Fixation of 478
Complete Articular Pilon Fractures

Jeffrey Olson, MD; Arvind Gabriel Von Keudell, MD; John Esposito, MD;

Raymond Malcolm Smith, MD; Michael John Weaver, MD

Brigham & Women'’s Hospital, Massachusetts General Hospital, Boston, MA, United States

Purpose: Tibial pilon fractures typically occur from high energy axial loading or torsional
injuries. Historically, outcomes following surgical fixation have been poor, fraught with high
rates of wound infection and dehiscence. Staged open reduction and internal fixation (ORIF)
has been advocated to reduce the risk of infection and wound complication. However, there
are some reports that early ORIF may be safe when the soft tissues appear appropriate. At
our institutions, some surgeons treat pilon fractures with urgent early fixation while others
prefer a staged fixation strategy. We sought to compare the infections between early, primary
ORIF and delayed fixation.

Methods: Records of 644 patients (19-87 years old) with pilon fractures from 2001-2018 were
reviewed. 478 OTA type 43C fractures were identified and included in the study. Patients
were divided into three groups based on timing of definitive fixation from initial injury:
acute (<48 hours), intermediate (48 hours to 1 week), and delayed (>1 week). Univariate
and multivariate logistic regression analyses were performed.

Results: The study population included 478 patients (66% male), mean age of 45.1 years
and mean follow-up of 2.8 years. 282 (59%) were initially treated with external fixation (ex-
fix) and underwent definitive ORIF at a mean of 14.2 days from time of ex-fix. Regarding
timing of ORIF, 140 (29.2%) were fixed within 48 hours, 81 (16.9%) were fixed between 48
hours and 1 week, and 257 (53.4%) were fixed over 1 week from injury. Overall infection
rates (early 28.6%, intermediate 33.3%, delayed 28.8%, P = 0.71) and deep infection rates
(early 16.4%, intermediate 25.9%, delayed 21.0%, P = 0.23) did not significantly differ
between groups. Smoking (odds ratio [OR], 1.9), open fractures (OR, 1.7), and use of an
external fixator (OR, 1.7) were found to be independently associated with an increased risk
of deep infection. Diabetes (OR, 3.2) was independently associated with an increased risk
of superficial infections.

Conclusion: The risk of deep infection following fixation of tibial plafond fractures does not
appear to be related to time to definitive fixation. When the soft-tissue envelope presents with
limited swelling and blistering, early primary ORIF appears to be a safe strategy. Patients
with open fractures, external fixation, and smoking are at increased risk of deep infections
while diabetics are at increased risk of wound infections. The increased risk of infection in
patients treated with external fixators likely represent patients with higher-energy injuries
with open injuries and / or significant soft-tissue damage.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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SCIENTIFIC POSTER #14 Foot, Ankle, Pilon OTA 2019

Reduction Quality of Intra-Articular Calcaneal Fractures with Sinus Tarsi versus
Extensile Lateral Approach on Postoperative CT Scans and Radiographs

Gennadiy Busel, MD; Stephanie Merimee, MD; Raahil Patel, BS; Omar Hammad Atassi, MD;
Guadalupe De La Fuente, MD; David Donohue, MD; Benjamin Maxson, DO;

Anthony F. Infante, DO; Anjan Rajni Shah, MD; David Timothy Watson, MD;

Katheryne Downes, MPH; Hassan Riaz Mir, MD, MBA, FACS; Roy W. Sanders, MD

Florida Orthopaedic Institute, Tampa, FL, United States

Purpose: Calcaneal fractures require accurate joint reduction to minimize the risk of
subtalar arthritis. The extensile lateral approach (EL) and the sinus tarsi approach (ST) are
widely utilized. Most studies comparing ST versus EL approaches use plain radiographs
for reduction assessment. Our goal was to evaluate calcaneus fractures with postoperative
CT scans and plain films to determine differences in reduction quality based on fracture
pattern and approach

Methods: All operative calcaneal fractures from 2012-2018 at our Level-I center were
reviewed. Exclusion criteria were: extra-articular fractures, malunion repair, percutaneous
fixation, acute fusion, and no postoperative CT scan. Sanders classification was utilized.
Cases were split into 2 groups based on EL versus ST approach. CT parameters were step-
off or gap within the posterior facet, and tuberosity varus angulation: excellent (E) was
no gap, no step, and no angulation; good (G) was <1 mm step, <5 mm gap and/or <5°of
angulation; fair (F) was 1-3 mm step, 5-10 mm gap, and / or 5-15°angulation; and poor (P)
was >3 mm step, >10 mm gap, and /or >15°angulation. We also evaluated Bohler’s angle
and Gissane’s angle on plain radiographs and graded them as normal (20-40° and 120-145°,
respectively), high, or low.

Results: 77 patients with 83 fractures were included. Average age was 42 years, with 57
males. Four fractures were open. There were 37 Sanders II, 43 Sanders III, and 3 Sanders IV.
36 were ST and 47 were EL. Average days to surgery were 5 for ST and 14 for EL (P <0.001).
Normal Bohler’s angle was achieved more often with EL (91.5%) than with ST (77.8%) (P
<0.001). There was no difference by approach for Gissane’s angle (P = 0.5). EL had better
overall reduction quality (P = 0.02). ST reduction was: E, 19.3%; G, 36.1%; F, 22.2%; and P,
22.2%. EL reduction was: E, 14.9%; G, 57.4%; E, 25.5%; and P, 2.1%. For Sanders II, there was
no difference in reduction quality with ST versus EL (P = 0.51). ST reduction was: E, 35.7%;
G, 50%; F, 7.1%; and P, 7.1%. EL reduction was: E, 26.1%; G, 69.6%; F, 4.3%; and P, 0%. For
Sanders III/1V, EL trended toward better reduction quality (P 0.06). ST reduction was: E, 9.1%;
G, 27.3%; F, 31.8%; and P, 31.8%. EL reduction was: E, 4.2%; G, 45.8%; F, 45.8%; and P, 4.2%.

Conclusion: EL had better overall reduction quality on postoperative CT scan and Bohler’s
angle on plain films. However, for Sanders II there was no difference between ST and EL.
For Sanders III/1V, EL trended toward better reduction quality. In addition to fracture
pattern, early wound complications and long-term outcomes must also be considered in
future studies comparing the EL and ST approaches.

See the meeting app for complete listing of authors’ disclosure information.
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Refining Risk Adjustment of 90-Day Costs Following Surgical Fixation of Ankle
Fractures: Moving Toward Bundled Payments in Orthopaedic Trauma

Azeem Tarig Malik, MBBS,; Carmen E. Quatman, MD, PhD; Thuan V. Ly, MD;

Laura Phieffer, MD; Safdar N. Khan, MD

The Ohio State University Wexner Medical Center, Columbus, OH, United States

Purpose: Current literature revolving around understanding determinants of 90-day costs
following ankle fractures is limited to single-institution studies. As the current health-care
model transitions from fee for service to value-based payments, risk adjustment of 90-day
costs will be a key factor driving success of these bundled payment models. The current
study utilizes a national Medicare database to understand patient-level, procedure- level,
and state-level variation in 90-day costs following open reduction and internal fixation
(ORIF) of isolated ankle fractures.

Methods: The 2005-2014 5% Medicare SAF (Standard Analytical Files) database was queried
using CPT codes to identify patients undergoing ORIF for unimalleolar (27766, 27769,
27792), bimalleolar (27814), and trimalleolar (27822, 27823) isolated ankle fractures. All
payments/reimbursements starting from day 0 of surgery up to day 90 postoperatively
were used to calculate 90-day costs. Patients with missing data were excluded. Multivariate
linear regression modeling was used to derive marginal cost-impact of patient-level (age,
gender, comorbidities), procedure-level (fracture type, morphology, location of surgery,
concurrent ankle arthroscopy, and syndesmotic fixation), and state-level factors on 90-day
costs following surgery.

Results: A total of 6499 patients were included in the study. The risk-adjusted 90-day cost
of a non-geriatric (age <65 years) female patient undergoing outpatient ORIF for a closed
unimalleolar ankle fracture was $8915 + $1054. Individuals aged 65-69 years versus <65
had significantly lower costs (-$1967). Procedure-level factors associated with significant
marginal cost increases were inpatient surgery (+$5577), trimalleolar fracture (+$1082),
and syndesmotic fixation (+$2822). The top 5 comorbidities with largest marginal cost
increases were chronic kidney disease (+$8897), malnutrition (+$7908), obesity (+$5362),
cerebrovascular disease/stroke (+$4159), and anemia (+$3087). Significant state-level
variation in 90-day costs was seen with Nevada (+$6371), Massachusetts (+$4497), Oklahoma
(+$4002), New Jersey (+$3802), and Maryland (+$3,043) having the highest marginal cost
increase and Idaho (-$6025) having the lowest.

Conclusion: The current study identifies numerous patient-level, procedure-level, and state-
level factors that significantly contribute to the cost variation seen in 90-day costs following
ORIF for ankle fractures. Risk adjustment of 90-day costs will become a necessity as bundled-
payment models begin to take over the current fee-for-service model in fracture patients.

The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical
device he or she wishes to use in clinical practice.
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Are Orthopaedic Surgeons Being Adequately Compensated for Ankle Fractures?
An Analysis of Relative Value Units
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Purpose: Trimalleolar fractures, as compared to simple unimalleolar fractures, are technically
more challenging cases, have longer operative times, and require a higher effort. No study
has evaluated whether the current relative value units (RVUs) reflect an appropriate
compensation per unit time following open reduction and internal fixation (ORIF) for
unimalleolar versus bimalleolar versus trimalleolar ankle fractures.

Methods: The 2012-2017 American College of Surgeons National Surgical Quality
Improvement Program (ACS-NSQIP) files were queried using CPT codes for patients
undergoing ORIF for unimalleolar (CPT 27766, CPT 27769, CPT 27792), bimalleolar (CPT
27814), and trimalleolar (CPT 27822, CPT 27823) ankle fractures. A total of 7830 (37.2%)
unimalleolar, 7826 (37.2%) bimalleolar, and 5,391 (25.6%) trimalleolar ankle fractures were
retrieved. Total RVUs, mean RVU/min, and mean reimbursement/min were calculated.
Mean reimbursement/case was calculated by multiplying the reimbursement rat