STEADMAN PHILIPPON RESEARCH INSTITUTE

2011 Annual Report

(gl. An International Center For Research and Education — Keeping People Active®™




CONTENTS

2 The Yearin Review

4 Governing Boards

7 Scientific Advisory Committee

9 Friends of the Institute

20 Corporate and Institutional Friends
21 Research and Education

22  Center for Translational and
Regenerative Medicine Research

26 Center for Outcomes-Based
Orthopaedic Research

37  Surgical Skills Laboratory
42 BioMedical Engineering
44 Imaging Research

48  Education

52 Presentations and Publications

68 Inthe Media
69 Recognition
73 Associates

74  Audited 2011 Financial Statements

The Institute wishes to express again deep
appreciation to John P. Kelly, who donated many
of the stock photos in this year’s Annual Report
and contributed his time to photograph the many
Institute and operating room subjects.

John Kelly first picked up a camera while
serving as an infantry lieutenant in the Air Cavalry
in Vietnam. He quickly developed a love for
photography that he took home with him to
Colorado. By combining his new craft with his
passion for sports and adventure, Kelly created a
successful career.

His diverse photo assignments have taken
him from Wimbledon to trekking the Himalayas,
the Winter Olympics to sailing the Caribbean. He
was the official photographer for the U.S. Open
Golf Championships for 10 years, and the only
American among the official photographers at the
Lillehammer Winter Olympic Games. When Robert
Redford needed the defining shot to promote his
film “A River Runs Through It,” he called on Kelly.
Subsequently, he also provided the still photogra-
phy for Redford’s “The Horse Whisperer.”

Although he has traveled all over the world,
many of his favorite photo shoots have taken
place at his beloved End of the Road Ranch in
Western Colorado, where clients such as Polo/
Ralph Lauren have come to work and play with
Kelly and his friends and animals.

Mission

The Institute is dedicated to keeping people of all ages physically
active through orthopaedic research and education in the areas

of arthritis, healing, rehabilitation, and injury.

History

Founded in 1988 by orthopaedic surgeon Dr. J. Richard
Steadman, the Steadman Philippon Research Institute is an
independent, tax-exempt (IRS code 5o1(c)(3)) charitable
organization employing scientists, researchers, fellows, visiting
scholars, and interns. Dr. Steadman moved to Vail in 1990 with
one researcher. Today, there are almost 30 employees (scientists,
researchers, medical fellows, visiting scholars, administration,
and interns). In 2010, Dr. Marc Philippon’s name was added to
mark the succession of the Institute and recognize his research

efforts and contributions to the field of hip arthroscopy.

Funding for research and education programs comes primarily
from public donations and fundraising events (grateful patients
and the physicians of the Steadman Clinic), corporations, and

competitive grants.
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Our primary areas of research and education are:

+ Center for Translational and Regenerative Medicine Research — undertakes biological studies at the cellular level to investigate the causes
and effects of degenerative arthritis, techniques of cartilage regeneration, and basic biological healing processes.

+ Center for Outcomes-Based Orthopaedic Research — conducts outcomes-based research using actual clinical data that aids both physicians
and patients in making better and more-informed treatment decisions.

« Surgical Skills Laboratory - is equipped to implement new surgical technologies and train surgeons in new techniques.

+ BioMedical Engineering - studies dynamic joint function using motion analysis, computer modeling, and dual-plane fluoroscopy imaging to
understand injury mechanisms and to enhance rehabilitation techniques and outcomes.

+ Imaging Research — develops and evaluates noninvasive imaging techniques of the joints for the purpose of directing and monitoring clinical
treatment and outcomes, and to enhance the clinical relevance of biomechanics research.

* Education and Fellowship Program — administers and coordinates the physicians-in-residence fellowships and visiting scholars programs,
hosts conferences and international medical meetings, and produces and distributes publications and teaching visual media.




The Year In Review

DEAR FRIENDS,

We are writing to personally thank you for your tremendous support during this past year. We look
back at 2011 and 2012 as a period of significant change, enormous productivity, increased efticiency, and
exciting promise for the Steadman Philippon Research Institute. The productivity and accomplishments
of SPRI are at record levels, as measured by publications in high-impact journals, presentations at high-
impact meetings, our strategic worldwide corporate partnerships, and our exciting prospective collabora-
tive initiatives. The above have occurred because of the dedication, integrity and energy of our scientists,
physicians, researchers, fellows, interns and staff. Because of individual philanthropy and corporate sup-
port, we experienced the third consecutive year of record contributions.

Because of the generosity from the Gildor Foundation, new areas of shoulder and sports medicine
research were opened. In this report, you will also read about a new and innovative Imaging Research
scholarship established by the Kenneth and Anne Griffin Foundation, the Griffin Visiting Scholar Program
for Clinical Sports Medicine MRI (Page 8).

A landmark study of a procedure developed by Dr. Steadman was completed and will have a sig-
nificant worldwide impact on the treatment of degenerative arthritis. “Ten Year Survivorship Following
Knee Arthroscopy in Patients with Moderate to Severe Osteoarthritis of the Knee.” This research focused
on an arthroscopic treatment package for patients who have osteoarthritis, but are not ready to change
their activity level or proceed to total knee replacement. The research concluded that a large number of
patients could delay total knee replacement for 10 years. For this breakthrough research, Dr. Steadman
was honored in May 2012 with the Richard O’Connor Research Award by the Arthroscopy Association
of North America.

In 2011, we opened the Surgical Skills Laboratory, which is one of the most advanced laboratories
in North America. Thanks to many generous contributions from private donors and industry, as well
as our continued partnership with Vail Valley Medical Center, the SPRI laboratories are at the peak of
advancing orthopaedic medical education. The new Surgical Skills Laboratory has been off to a great
start. We have hosted several different labs for visiting surgeons, scholars, fellows, and medical companies.

The newly named Department of BioMedical Engineering and the Center for Outcomes-Based
Orthopaedic Research, as well the Center for Translational and Regenerative Medicine Research initi-
ated and completed a record number of research studies. These studies have produced scholarly articles
published in peer-reviewed journals, presentations made at national and international conferences, and
recognition for the physicians and scientists at SPRI at unparalleled rates.

The volume and quality of our research is measured not only by stringent scientific standards, but
also by the respect accorded to the Institute by the general public. The generosity of our donors has pro-
vided the platform for SPRI to be among the leaders in the number of high-impact articles published
in peer-reviewed national and international journals. As a result, our scientists are regularly invited to

participate as lead speakers in national and international high-impact conferences.



This past year, more than 150 young orthopaedic surgeons applied for nine
available one-year sports medicine fellowships oftered and administered by SPRI.
Visiting international scholars who want to specialize in sports medicine research
came from all over the world to observe, assist in research, and work in our Surgical
Skills Laboratory. Please read about Dr. Frank Martetschliger (page 46), our 2011-
2012 Arthrex European Visiting Scholar from the University of Wiirzburg in
Germany.

Although our accomplishments to date have been significant, there are oppor-

tunities for SPRI to have an even greater impact. As we look forward to our 25th

year in 2013, we plan to add new programs and departments (injury prevention, J. Richard Steadman, M.D.
for example), bring in additional physicians and scientists, and sharpen our focus.

We will be applying for designation by the International Olympic Committee as

a certified IOC Research and Teaching Center. At this time, there are none in the
United States. SPRI would be the first.

The goal of our physicians/scientists/leaders is to become the number one
orthopaedic clinic and sports medicine research institute in the world. The only
things that can prevent this from happening are money and space. With funding
from an increased emphasis on individual philanthropy, combined with corporate

sponsorships, federal contracts, and grants, our potential is unlimited.

We wish to express our appreciation to all of our patients and friends who
have been so generous and who have made it possible for the Steadman Philippon
Research Institute to become a world leader. We look forward to your continued
support as we pursue our mission of keeping people active through orthopaedic

research and education.

Respectfully yours,
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Marc J. Philippon, M.D. Stan Pappelbaum, M.D., M.B.A.
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BoARD oF DIRECTORS IN THE NEWS

Earl Graves, Sr., Presented With Lifetime Achievement Award
by the Steadman Philippon Research Institute

On July 5, 2012, the Steadman Philippon
Research Institute and its Board of Directors
presented the first ever Lifetime Achievement
Award to Earl Graves, Sr. His youngest son,
Michael, accepted the award on behalf of
Mr. Graves and his recently deceased wife,
Barbara.

Mr. Craves is one of the nation’s most
successful and distinguished business leaders.
He serves on the Institute’s Board of Directors
and has raised hundreds of thousands of dol-
lars for the Institute during his 15-year tenure.
The Board also named Mr. Craves a Lifetime
Trustee of the Institute.

Speaking for SPRI and the Board, Dr.
Richard Steadman and Dr. Marc Philippon
said, “We at the Steadman Philippon Research
Institute are proud to recognize Earl Craves as
the first recipient of the Steadman Philippon
Research Institute’s Lifetime Achievement
Award. We are honored to have this associa-
tion. He has been an active member and we
hold him in the highest esteem.”

Mr. Graves is chairman and chief execu-
tive officer of Earl G. Graves, Ltd, the parent
corporation for the Earl G. Graves Publishing
Company. His company publishes BLACK
ENTERPRISE, a business-service magazine
targeted to black professionals, executives,
entrepreneurs, and policy makers in the public
and private sector. BLACK ENTERPRISE has a
circulation of over 425,000 and a readership
of more than 3.8 million.

From Brooklyn to Morgan State to the
Green Berets and Beyond

Born in Brooklyn, Mr. Graves was a
ROTC graduate with a degree in economics
from Morgan State University. He attended
Airborne and Ranger School and finished his
Army service with the rank of Captain in the
19th Special Forces Group—the Green Berets.

Mr. Graves began his career as an
administrative assistant to the late Senator
Robert F. Kennedy from 1965 to 1968. After
Senator Kennedy's assassination, Mr. Craves
formed his own management consulting firm
to advise corporations on urban affairs and
economic development.

He served as chairman and CEO of Pepsi-
Cola of Washington, the largest minority-
controlled Pepsi-Cola franchise in the United
States, and he continues to serve as chairman

By Jim Brown, Executive Editor, SPRI News

of Pepsi's Customer Advisory and Ethnic
Marketing Committee.

The Graves-Steadman Connection

‘I had a series of knee injuries over a
long period of time,” says Mr. Graves, who
had been going to Colorado with his family to
ski for many years. “Someone mentioned to
me that there was an orthopaedic group in
Vail called The Steadman Clinic and a doctor
named Richard Steadman. | looked him up, got
an evaluation and later, treatment, and the
rest is history.”

Mr. Graves' son, Earl Craves, Jr., says
about his father, “Our father has always
been the kind of person who wanted to ‘give
back’ and work in the not-for-profit business
sector. He loved Dr. Steadman, liked what the
Institute was doing and how it helped people,
and he loved skiing. It was a perfect storm.”

Earl Graves, Sr., was a close friend of the
late Secretary of Housing and Urban Develop-
ment Jack Kemp, who encouraged him to
get involved with the Steadman Philippon
Research Institute and its Board of Directors.
Secretary Kemp served on the SPRI Board of
Directors until his death in 2009.

In addition to his contributions to SPRI,
Mr. Craves served as a director of Aetna Life
and Casualty Company, The Schomburg Center
for Research in Black Culture, AMR Corpora-
tion (American Airlines), DaimlerChrysler AG
Corporation, Federated Department Stores,
Inc., and Rohm & Haas Corporation. He also
serves as a volunteer on boards of TransAfrica
Forum and the American Museumn of Natural
History and Planetarium.

Life-Changing Experience

“Being treated by Dr. Steadman was a
life-changing event for me because it helped
to heal a lifetime problem, just as it has for
people in all walks of life,” says Mr. Graves.
“There is something to be said for a person
who is at the top of the medical profession
for all the right reasons.”

“The Clinic and the Research Institute
have been on the cutting edge of medical
science,” he continues. “When | had my first
knee surgery decades ago (long before | met
Dr. Steadman), surgeons had to open up
the entire knee with very invasive surgery.
Because of the work they’ve done here, surgi-
cal procedures are now much less invasive and

the recovery time is much quicker. The fact
that people from all over the world come here
for treatment is a testimony to the research
that has been conducted at SPRI.”

Speaking of the Steadman Philippon
Research Fellows, Mr. Craves says, “It's clear
that it is an honor to be selected to come and
work at the Steadman Clinic and the Stead-
man Philippon Research Institute. SPRI has
world-renowned facilities and physicians who
train these young doctors to care for and help
people. The success that SPRI has had should
not be a surprise. It attracts the best and
brightest medical minds.”

Higher Education, Equal Opportunity

Mr. Craves is a staunch advocate of
higher education and equal opportunity. In
recognition of his support of entrepreneurial
education, Morgan State University renamed
its School of Business and Management to
the Earl G. Graves School of Business and
Management.

Mr. Craves is @ member of the National
Black College Hall of Fame and has lectured at
Yale University. He has been awarded honor-
ary degrees from 51 universities, including his
alma mater.

Mr. Graves currently resides in Westches-
ter County, New York. He and his late wife,
Barbara, have three married sons, Earl, Johnny,
and Michael, and eight grandchildren.



Scientific Advisory Committee

THE SCIENTIFIC ADVISORY COMMITTEE CONSISTS OF DISTINGUIISHED RESEARCH SCIENTISTS WHO REPRESENT THE INSTITUTE AND
SERVE AS ADVISORS IN OUR RESEARCH AND EDUCATIONAL EFFORTS, IN OUR FELLOWSHIP PROCRAM, AND TO OUR

PROFESSIONAL STAFF.

Steven P. Arnoczky, D.V.M.

Director

Laboratory for Comparative
Orthopaedic Research

Michigan State University

East Lansing, Mich.

Stephen S. Burkhart, M.D.
The San Antonio Orthopaedic Group
San Antonio, Texas

Lars Engebretsen, M.D., Ph.D.

Professor

Orthopaedic Center

Ulleval University Hospital and Faculty
of Medicine

University of Oslo and Oslo
SportsTrauma Research Center

O:slo, Norway

John A. Feagin, M.D.

Emeritus Professor of Orthopaedics
Duke University

Durham, N.C./Vail, Colo.

Troy Flanagan, Ph.D.

High Performance Director

U.S. Ski and Snowboard Association
(USSA) Center of Excellence

Park City, Utah

Charles P. Ho, Ph.D., M.D.

Director

Imaging Research

The Steadman Philippon Research
Institute

Vail, Colo.

Bryan Kelly, M.D.
Hospital for Special Surgery
New York, NY

Mininder S. Kocher, M.D., M.P.H.
Assistant Professor
Orthopaedic Surgery
Harvard Medical School,
Harvard School of Public Health
Children’s Hospital, Boston, Department
of Orthopaedic Surgery
Boston, Mass.

Robert E LaPrade, M.D., Ph.D.

Director

Biomechanics Research Laboratory

The Steadman Philippon Research
Institute, The Steadman Clinic

Vail, Colo.

C.Wayne Mcllwraith, D.V.M., Ph.D.

Director

Orthopaedic Research Center and
Orthopaedic Bioengineering
Research Laboratory

Colorado State University

Fort Collins, Colo.

Peter J. Millett, M.D., M.Sc.
The Steadman Clinic
Vail, Colo.

Marec J. Philippon, M.D.
The Steadman Clinic
Vail, Colo.

William G. Rodkey, D.V.M.

Chief Scientific Officer

Center for Translational and
Regenerative Medicine Research

The Steadman Philippon Research
Institute

Vail, Colo.

J. Richard Steadman, M.D.
The Steadman Clinic
Vail, Colo.

John JP Warner, M.D.
Harvard University
Boston, Mass.

Savio Lau-Yuen Woo, Ph.D., D. Sc.

(Hon.)

Ferguson Professor and Director

Musculoskeletal Research Center
University of Pittsburgh

Pittsburgh, Pa.

Dr. J. Richard Steadman
receives the Richard O’Connnor
Research Award

Jonathan B. Ticker, M.D., Chair of the Research
Committee for the Arthroscopy Association of
North America, presents the Richard O’Connor
Research Award to Dr. Richard Steadman.

Dr. J. Richard Steadman was honored

in May 2012 with the Richard O’Connor
Research Award. Dr. Steadman, inter-
nationally known for his work as an
orthopaedic knee surgeon, received the
award for the research paper titled “Ten
Year Survivorship Following Knee Arthros-
copy in Patients with Moderate to Severe
Osteoarthritis of the Knee.” Dr. Steadman
developed this arthroscopic treatment
package for patients who have osteoar-
thritis but are not ready to change their
activity level or proceed to total knee re-
placement. This paper showed that a large
number of patients could delay total knee
replacement for 10 years. His co-authors
are Karen Briggs, Lauren Matheny, and
Dr. Henry Ellis. Dr. Steadman'’s presenta-
tion and many others were highlighted

at the Arthroscopy Association of North
America’s 31st Annual Meeting in Orlando,
Florida, May 17-18.



Kenneth G. Griffin

PHILANTHROPY

The Steadman Philippon Research Institute is
pleased to announce a $200,000 grant award
from the Ken and Anne Criffin Foundation to
support the Griffin Visiting Scholar Program
for Clinical Sports Medicine MRI.

Mr. Griffin, a former Steadman Clinic
patient and long-time supporter of SPRI's
research efforts, is founder and chief execu-
tive officer of Citadel, LLC, a franchise that
includes both Citadel Asset Management and
Citadel Securities. Citadel is one of the most
successful financial institutions in the world.

Mr. Griffin is a graduate of Harvard
and an active supporter of educational, civic,
cultural, and evidence-based medicine initia-
tives. He serves on the Board of Trustees
for both the Art Institute of Chicago and
the Museum of Contemporary Art, as well
as the Board of Directors of the Chicago
Public Educational Fund. Within the business
community, he is a member of numerous
organizations, including the World Economic
Forum, G100, and the Economic Club of
Chicago.

“Ken Criffin has always been a sup-
porter of the Institute, and he has taken a
special interest in imaging research,” says
Charles Ho, M.D., Ph.D., Director of Imaging
Research at SPRI. “He has followed the
progress of Imaging Research and its col-
laboration with Siemens Medical Solutions
USA as the department expanded in areas of
imaging biomarkers, mapping, and the clini-
cal imaging database. When the Institute’s
Imaging Research Fellowship sponsorship by
Siemens was scheduled to expire, Ken took
up the challenge and committed to sponsor-
ing the Visiting Scholar Program for the next
two years.”

“This is an important opportunity to
support the most advanced and innovative
work in rehabilitation, imaging and research
today,” said Mr. Criffin. “As someone who
has benefitted from the Institute’s work, |

Kenneth and Anne Griffin Foundation Grants $200,000 to
Support Visiting Scholar Program for Clinical Sports Medicine MRI

am proud to support the SPRI team and its
mission.”

The process of identifying and recruiting
the first Griffin Visiting Scholar has already
begun, and the physician who is selected
for the position will begin his or her work in
2013. That person will read and review clinical
patient MRl exams, assist in developing and
validating sports medicine MRI protocols and
scoring systems, and collect imaging data to
be incorporated into SPRI's existing clinical
and operative database.

“In addition to evaluating and analyz-
ing the imaging database and correlating it
with the clinical database and outcomes, the
Visiting Scholar will also write and submit
articles to be considered for publication in
peer-reviewed journals,” adds Dr. Ho.

“The Visiting Scholar will have the
unique opportunity of correlating the results
of imaging, clinical exams, arthroscopy and
operative results, and outcomes. Following
patients from day one to final outcomes is
an experience that would be difficult to get
anywhere else,” says Dr. Ho.

“On behalf of the Steadman Philippon
Research Institute and the department of
Imaging Research,” concludes Dr. Ho, “I want
to express our appreciation to the Kenneth
and Anne Griffin Foundation for making
this Visiting Scholar Program possible. Their
philanthropic generosity will greatly enhance
our research and education mission, and
this award will undoubtedly help us advance
evidence-based medicine and science.”
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1988 Society
Lifetime Giving

On November 9,1988, the Institute was incorporated as a not-for-profit educational and
research organization dedicated to advancing modern medical science and the education of
young physicians. The Institute is deeply grateful to the following members of the

distinguished 1988 Society, whose cumulative giving totals $1 million or more.

Mr. Herbert Allen
Arthrex, Inc.
Mr. Ephraim Gildor
Mr. and Mrs. George N. Gillett, Jr.
Mr. Kenneth C. Griffin

Linvatec

Ossur Americas, Inc.

Smith & Nephew Endoscopy
Dr. and Mrs. J. Richard Steadman
Vail Valley Medical Center




Friends of the Institute

$25,000 - $99,999

American Academy of
Orthopaedic Surgeons

Mr. and Mrs. John M. Angelo

Mr. Thomas H. Bailey

Mr. and Mrs. Howard Berkowitz

Dr. Donald S. Corenman

The James M. Cox, Jr.
Foundation

Arie and Ida Crown Memorial

Mr. and Mrs. Lawrence Flinn, Jr.

Stephanie S. Flinn

Mr. Richard Goodman

Mr. and Mrs. Trevor Gray

Dr. Tom Hackett

Mr. and Mrs. Peter R. Kellogg

Mrs. Connie Kemmerer

Dr. and Mrs. Peter J. Millett

Dr. and Mrs. Marc Philippon

Mr. and Mrs. Larry W. Ruvo

Mr. and Mrs. Stanley S. Shuman

Small Bone Innovations

Dr. and Mrs. J. R. Steadman

Dr. William I. Sterett

Mr. and Mrs. Richard F. Teerlink

Dr. Randy Viola

Vail Valley Foundation

$10,000 - $24,999

Mr. Edward C. and
Mrs. Dawn Abraham
Mr. and Mrs. Herbert Bank
Helen S. and Merrill L. Bank
Foundation, Inc.
Mr. and Mrs. Erik Borgen

$1,000,000+

$500,000 - $999,999

$100,000 - $499,999

Dr. and Mrs. Thomas Clanton, M.D.
Audrey Hillman Fisher
Foundation
The Spiritus Gladius Foundation
Mr. and Mrs. Milledge A. Hart
Howard Head Sports Medicine
Center
Mr. and Mrs. Warren Hellman
Hockey Equipment Certification
Council
Mr. and Mrs. David C. Hoff
Mr. and Mrs. George H. Hume
Fred & Elli Iselin Foundation
Mr. and Mrs. Charles Johnson
Mr. and Mrs. S. Robert Levine
KSL Capital Partners
Mr. and Mrs. Charles McAdam
Mr. and Mrs. John McBride
Medequip, Inc.
Mr. Michael Merriman
Mr. Bruce Montoya
Ms. Mary Noyes
Mr. and Mrs. Jay Precourt
Mr. and Mrs. Paul Raether
Ms. Karen Rainwater
Mr. and Mrs. George Rathman
Mr. and Mrs. Arthur Rock
Mr. and Mrs. Kenneth Schiciano
Mr. and Mrs. Charles Stephens
Synthes USA Products, LLC
Mr. and Mrs. Oscar Tang
Mr. and Mrs. William Timken
Mr. and Mrs. Stewart Turley
University of Pittsburgh
Mr. Norm Waite and
Mrs. Jackie Hurlbutt
Ms. Valerie Weber
Mr. and Mrs. Patrick Welsh

$1,000 - $9,999

AlloSource

Mr. Chris Aubel

Mr. and Mrs. Ronald P. Baker

Mr. and Mrs. Paul Baker

Mr. Foster Bam

Ms. Nancy Bechtle

Ms. Sue Berman

Mr. and Mrs. Bruce A.
Blakemore

Mr. and Mrs. John A. Boll

Mr. and Mrs. Richard Bourret

Mr. and Mrs. Robert Bowers

Mr. and Mrs. Joseph
Brandmeyer

Mr. and Mrs. David R. Brewer, Jr.

Mr. and Mrs. Christopher W.
Brody

Mr. and Mrs. T. Anthony Brooks

Mr. and Mrs. John L. Buckshaum

Mr. Bill Burns

Mr. and Mrs. Ronald J. Byrne

Mr. and Mrs. James R. Cargill

Mr. and Mrs. Pedro Cerisola

Ms. Caryn Clayman

Clinical Trial Site Solutions

Delta Dental

Ms. Doris A. Clinton-Gobec

Dr. and Mrs. Kenneth H. Cooper

Mr. Archibald Cox, Jr.

Mr. Marshall C. and
Mrs. Jane R. Crouch

Mr. and Mrs. Andrew P. Daly

General and Mrs. Peter Dawkins

Mr. and Mrs. John W. Dayton

Education and
Research Grants

Sharing our research findings
throughout the world is a vital
part of our educational and
research mission. We wish to
thank the following sponsors for
their support:

European Visiting Scholar,
sponsored by Arthrex, Inc.

Brazilian Visiting Scholar,
sponsored by Instituto Brazil
de Tecnologias da Saude

Sports Medicine Imaging
Research Fellowship,
sponsored by Siemens

Bioskills Research and

Education Grant, sponsored
by Smith & Nephew

n



Darius Rucker Headlines Summer Benefit Concert, Rock the Research,
Presented by Vail Valley Pharmacy and The Yates and Nisonoff Families

Rock the Research, July 5, 2012, Gerald R. Ford
Amphitheater, Vail, Colorado.

Capitol recording artist and country star,
Darius Rucker—a former patient of Dr.
Richard Steadman—showed his support for
the Steadman Philippon Research Institute
(SPRI) as he returned July 5th, 2012 to head-
line the Institute’s annual summer fundraising
concert for a third year in a row.

This year's event, Rock the Research,
drew a sold-out standing room only crowd
of 2,700 to the Gerald R. Ford Amphitheater
in Vail, Colorado, and a post-concert dinner
of more than 450 patrons. All proceeds from
the evening supported the research and
education programs of SPRI most notably in
the areas of joint preservation and joint res-
toration research along with new initiatives
in youth sports injury prevention.

SPRI' is most grateful to our presenting
sponsor Vail Valley Pharmacy and the Yates

Darius Rucker with young SPRI fans.

and Nisonoff Families who provided the
necessary financial support to underwrite the
concert and celebration, and to Darius Rucker
and his management team for providing his
incomparable entertainment.

In addition, we wish to express our
sincere appreciation to the following sponsors
and participants:

Messner & Reeves, LLC Attorneys at Law
Carrie Fell

Inspirato

KSL Capital Partners

Launch Beverage Company

Revgen

Newton Shoes

Four Seasons Resort

The Ritz Carlton Residences Vail

Vail Resorts

Dr. Steadman presents honorary SPRI lab coat to
Darius Rucker.

The Steadman Clinic

Vail Valley Medical Center

Alpine Party Rentals

ATl Jet

Betteridge

Canadian Mountain Holidays

Del Mar Development

Denver Broncos Football Club
Grey Goose Vodka

Institute for Transfusion Medicine
Karats

Medequip

Napa Valley Reserve

Red Sky Golf Club

Silent Partner Limousines
Southern Wine and Spirits

U.S. Ski and Snowboard Association
Walmart

Mr. and Mrs. Thomas C.
Dillenberg
Diversified Radiology
Mr. and Mrs. Edward C. Dowling
Mr. J. Michael Egan
Mr. and Mrs. John M. Egan
Mr. and Mrs. Phillip D. Elder
Mr. and Mrs. Lynn Elliott
Dr. Gail Ellis
Mr. and Mrs. Robert E. Esrey
Mr. and Mrs. William T. Esrey
Mr. James A. Fangmeyer
Mr. Chuck Farmer
Dr. John A. Feagin
Dr. Sue Fogel
Mr. and Mrs. Richard L. Foster
Mr. and Mrs. Harry H.
Frampton, Il
Mrs. Bunny Freidus and
Mr. John H. Steel
Mr. and Mrs. Michael T. Fries
The Gerbarg Family Fund
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Mr. and Mrs. Bradley Ghent
Ms. Donna M. Giordano
Ms. Lyn Goldstein
Mr. Neal C. Groff
Mr. and Mrs. Phillip E. Harris
Mr. and Mrs. Peter S. Hearst
Mr. Blake A. Helm
Mr. Robert K. Hendricks
Mr. and Mrs. Frank C. Herringer
The William and Flora Hewlett
Foundation
Mr. James Hill
Ms. Lyda Hill
Mr. Charles Hirschler and
Ms. Marianne Rosenberg
Mr. and Mrs. Donald P. Hodel
Mr. and Mrs. Graham Hollis
Mr. and Mrs. Charles Huether
Mr. and Mrs. Walter Hussman
Admiral and Mrs. Bobby Inman
Mr. Brice Jackson
Ms. Mary H. Jaffe

Mr. and Mrs. John V. Jaggers

Dr. Arlon Jahnke, Jr.

Mr. and Mrs. Bill Jensen

Mr. and Mrs. Michael 0. Johnson

Mr. Charles C. Johnston

Mr. and Mrs. Daniel S. Jones

Dr. and Mrs. David Karli

Mr. Michael Kelly

Key Bank

Mr. and Mrs. John Kirchner

Kirkland and Ellis Foundation

Mr. and Mrs. Bob Krohn

Mr. and Mrs. Michael Leeds

Mrs. Martie Lemos

Ernst & Wilma Martens
Foundation

Mrs. Betsy McCormack

Mr. and Mrs. Arch McGill

MedSynergies-Surgical Division

Mr. and Mrs. Eugene Mercy, Jr.

Ms. Betty L. Mobley

Mr. Alan D. Moore
Mr. William and Mrs. Kay Morton
Mr. and Mrs. Robert Musser
Mr. James H. and
Mrs. Katherine R. Mutchnik
Mr. and Mrs. Don H. Nelson
Ms. Cindy L. Nelson
Pedro Vital Netto
Mr. Donald A. Nyman
Mr. Michael 0'Connor
Mr. and Mrs. John Oltman
Orthopedic Rehabilitation
Products, Ltd
Mr. John Osterweis
Mr. and Mrs. Preston S. Parish
Mr. Alan W. Perkins
Mr. and Mrs. Addison Piper
Mr. Michael Price
Mr. Marc Prisant
Mr. and Mrs. Felix D. Rappaport
RJG Foundation
Mr. and Mrs. Sanford Robertson



Friends of the Institute

Dr. William Rodkey
Mr. and Mrs. Michael D. Rose
Mr. Randall T. Schapiro
Mr. and Mrs. Mark J. Schwartz
Mr. Edward Scott
Mr. and Mrs. Brad Seaman
Mr. and Mrs. Gordon I. Segal
Mr. 0. Griffith Sexton
Mr. and Mrs. Warren Sheridan
Mr. Michael Byram and
Mrs. Ann B. Smead
The Patricia M. and H. William
Smith, Jr. Foundation
Ms. Sherry V. Smith
Sonnenalp of Vail Foundation
Spectra Energy Foundation
Mr. Terry S. Stanford
The Steadman Clinic
Mr. and Mrs. Lyon Steadman
Mr. and Mrs. Bill Stolzer
Mr. Hans Storr
Mr. and Mrs. Richard S. Strong
Mr. and Mrs. Mark Tache
Mr. Vernon Taylor, Jr.
Mr. and Mrs. H. Douglas Teague
Mr. Barry Teeters
Mr. Arthur Temple, Il
Mr. and Mrs. Fred Teshinsky
Mr. and Mrs. Jere W. Thompson
Mr. and Mrs. James Tiampo
Dr. and Mrs. Luis H. Urrea, Il
Mr. Bronson Van Wyck
Mr. and Mrs. Leo A. Vecellio, Jr.
Mr. and Mrs. Arthur W. Vietze
Vilar Center for the Arts
Mr. and Mrs. George
Vonderlinden
Mr. and Mrs. Stephen D. Wehrle
Dr. and Mrs. Wayne Wenzel
Mr. Mitch Whiteford
Mr. and Mrs. George Wiegers
Mr. Rodney Wimmer

3500 -$999

Mr. and Mrs. Christopher C.
Aitken

Alpine Bank

Mr. Lafe Anderson

Ms. Joni Beal

Mr. Paul Becker and
Mrs. Jayne W. Becker

Mr. Brent Berge

Mr. Robert “Biff” Bilstein

Mr. Rick Blake

Mrs. and Mr. Eleanor Bramante

Mrs. Susan M. Brodine

Mr. Rodger W. Bybee

Ms. Mary L. Carpenter

Mr. Thomas E. Charlton

Mrs. Annemette Clausen

Mr. and Mrs. Steven C. Coyer

Mr. and Mrs. Henry B. Ellis

Mr. Paul Gordon

Mr. John H. Gorman

Mr. Douglas A. Green

Mr. and Mrs. Bill Harriman

Ms. Beverly Hay De Chevrieux

Mr. and Mrs. William M. Hazard

Mr. Gerald Hertz and
Ms. Jessica Waldman

Ms. Nancy J. Hertzfeld

Mr. William R. Hibbs

Ms. Catherine P. Hollis

Mr. Robert G. Jones

Mr. Ratib A. Karam, Jr.

Mr. and Mrs. Robert E. Kavanagh

Mr. and Mrs. Arthur Kelton, Jr.

Mr. Gary Koenig

Mr. and Mrs. Frederick C. Lane

Mr. and Mrs. Joseph E. LeBeau

Mr. and Mrs. Kent Logan

Mr. and Mrs. Neil MacDougal

Mr. and Mrs. Joseph A.
Mahoney

Mr. Jeannette M. Malone

Mrs. Karen S. McVoy

Mr. Christopher D. Miller

Mr. Peter Mindock

Mr. and Mrs. Houston Munson

Alice and Andy Newberry

Ms. Louise Newton

Opedix Labs

Mr. Richard Pearlstone

Mr. Rob Philippe

Mr. MacGregor Read

Mr. and Mrs. Eric Resnick

Mr. and Mrs. Ronald H. Riley

Mr. and Mrs. Wayne A. Robins

Dr. Ingrid E. Schmidt

Mr. and Mrs. Thomas W.
Schouten

Mr. and Mrs. John H. Shanker

Mr. and Mrs. John Simon

Ms. Damaris Skouras

Mr. George A. Skouras

Mr. and Mrs. H. William Smith

Ms. Leslie B. Speed

Mr. Keith D. Stein

The Face of Philanthropy in 201

2011 REVENUES

B MRI and Other Revenue $1,434,026
M Family and Friends $2,586,921
B Corporate Support $4,416,865

Increasing Generosity
In 20m, individuals, corporations, and foundations
contributed $8,437,812.

EIGHT YEARS OF SUPPORT
($ Millions)

2004 2005 2006 2007 2008 2009 2010 201




The Founders’ Legacy Society

Over the years, the Institute has been privileged to receive
generous and thoughtful gifts from friends and supporters who
remembered the Institute in their estate plans. In fact, many of
our friends—strong believers and supporters of our work today—
want to continue their support after their lifetimes. Through the
creation of bequests, charitable trusts, and other creative gifts
that benefit both our donors and the Institute, our supporters
have become visible partners with us in our mission to keep people
physically active through orthopaedic research and education in
arthritis, healing, rehabilitation, and injury prevention.

To honor and thank these friends, the Founders’ Legacy Soci-
ety was created to recognize those individuals who have invested
not only in our tomorrow, but also in the health and vitality of
tomorrow’s generations.

Our future in accomplishing great strides, from understanding
degenerative joint disease, joint biomechanics, and osteoarthritis
to providing education and training programs, is ensured by the
vision and forethought of friends and supporters who include
us in their estate plans. The Institute’s planned giving program
was established to help donors explore a variety of ways to
remember the Institute. We are most grateful to these individuals
for their support in becoming founding members of the Founders'
Legacy Saciety:

Mr. and Mrs. Robert M. Fisher
Ms. Margo Garms

Mr. Albert Hartnagle

Mr. and Mrs. John McMurtry
Mr. and Mrs. Edward J. Osmers
Mr. Al Perkins

Mr. Robert E. Repp

Mr. Warren Sheridan
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Mr. John R. Thomas
Ms. Margaret D. Thompson
Mr. and Mrs. Jeffrey Townsend
Ms. Marijorie R. Vickers
Ms. Sunny Vogel
Mr. PJ. Walder
Mr. James E. Walker
Dr. and Mrs. William R. Weaver
Mr. and Mrs. Richard Wenninger
Mr. Royce E. Wisenbaker, Jr.
Mr. and Mrs. J.R. Woodhull
Dr. and Mrs. Stephen A. Wright
Mr. William Fitzner and

Mrs. Heather Yakely
Dr. and Mrs. Paul Zizza

$100 - $999

Dr. and Mrs. Mark Adickes

Mr. and Mrs. Ronald Ager

Mr. and Mrs. John Alfond

Mr. Pinar M. Alisan

Mr. and Mrs. John L. Allen

Mr. and Mrs. Richard Allen

Mr. Irving Andrzejewski

Dr. Julie Anthony

Mr. and Mrs. Nicolas Assouad

Mr. and Mrs. Bryant P. Barnes

Mrs. Edith Bass

Mr. and Mrs. Donald W.
Baumgartner

Mr. and Mrs. Jack Beal

Mr. David Beattie

Mr. Robert P. Beattie

Mr. John J. Beaupre

Dr. and Mrs. Quinn H. Becker

Mrs. Helen D. Beckwith

Mr. James Z. Bedford

Mr. Shlomo Ben-Hamoo

Ms. Susan Biddle

Mr. and Mrs. Earle G. Bidez

Dr. Peter Bidzila

Mr. Thomas A. Biery

Mr. Craig M. Bingham

Ms. Jane R. Blanch

Mr. Albert W. Bluemle

Ms. Margo A. Blumenthal

Mr. Henry A. Brandtjen

Mr. and Mrs. Ronald M. Brill

Mr. and Mrs. James H. Britton

Dr. Larry Brooks

Mr. and Mrs. Jay G. Brossman

Mr. Kenneth A. Bugosh

Mr. Kurt Burghardt

Mr. and Mrs. Michael J.
Busenhart

Mr. Paul D. Bushong

Mr. and Mrs. Thomas Butler

Mr. and Mrs. Tom Caccia

Mr. Harold E. Cahoy

Mr. and Mrs. J. Marc Carpenter

Mr. Bret Carter

Mr. Nelson Case

Mr. Robert L. Castrodale

Mr. Wadsworth S. Cauchois, IlI

Chalat Hatten & Koupal PC

Lee S. Chapman, M.D.

Dr. and Mrs. A. Marty Clark

Mr. Ned C. Cochran

Mr. and Mrs. Donald W. Coggan

Mr. James F. Collett

Mr. and Mrs. Jeffrey L. Collins

Mr. Robert 0. Copito

Dr. and Mrs. Shannon Cox

Mr. and Mrs. Donald W. Crocker

Ms. Elizabeth D. Cronin

Mr. James L. Cunningham

Dr. and Dr. Mark A. Curzan

Mr. and Mrs. Russ Cyphers

Mr. James T. Czepiel

Mr. and Mrs. Daniel Dall'Olmo

Ms. Susan Daniels

Ms. Elizabeth De Baubigny

Ms. Renee M. Desnoyers

Mr. Jack Devine

Mr. Frederick A. Dick

Dr. Willis N. Dickens

Dr. Frederick W. Distelhorst

Ms. Carlyn K. Dodds

Mr. and Mrs. Wayne B.
Dondelinger

Mr. and Mrs. Robert J.
Dondelinger

Mr. George Duane

Mr. William H. Duddy

Mr. Timothy Dugger

Mr. and Mrs. Jamie Duke

Mr. Jerry Dunkle

Mr. Jack Durliat

Dr. and Mrs. Jack Eck

Ms. Lillian Edwards

Mr. Burton M. Eisenberg

Mr. and Mrs. Buck Elliott, Il

Mr. and Mrs. John Perryman
Ellison

Ms. Patricia A. Erickson

Ms. Slavica Esnault-Pelterie

Dr. Eric L. Eversley

Mr. Johannes Faessler

Dr. Daniel J. Feeney

Ms. Eva Maria Felahy

Mr. Mark Fenstermacher



Friends of the Institute

Mr. Dow Finsterwald
Ms. Sistie Fischer
Mr. Mark Fischer and
Ms. Lari Goode
Mr. and Mrs. Verlin W. Fisher
Mr. Julian M. Fitch
Mr. and Mrs. Herbert Fitz
Mr. and Mrs. David A. Forbes
Mrs. Betty Ford
Ms. Ingegerd Franberg
Mr. Elmer M. Franco
Mr. and Mrs. Donald F. Frei, Sr.
Mr. and Mrs. Robert F. Fritch
Mr. and Mrs. Morris Futernick
Mr. and Mrs. James Gaither
Mr. and Mrs. Lon D. Garrison
Ms. Pamela G. Geenen
Mr. Dean Gentile
Mr. Jay C. Gentry
Mr. and Mrs. Scott T. Gillespie
Ms. Linda Gilliland
Mr. and Mrs. Gary Gillis
Mr. and Mrs. Herb Glaser
Mr. and Mrs. Matthew A. Gobec
Ms. Jill Goldstein
Dr. and Mrs. Harvey
M. Goldstein
Dr. and Mrs. David Goldstein
Mr. and Mrs. William A.
Goodson
Mr. and Mrs. Michael Gordon
Mr. and Mrs. George T. Graff
Ms. Catherine A. Gratz-Griffin
Mr. Gary G. Greenfield
Mr. A. Wayne Griffith
Mr. Loyal D. Grinker
Ms. Joyce L. Gruenberg
Mr. and Mrs. Robert B. Gwyn
Dr. and Mrs. Jonathan Haerter
Dr. and Mrs. Topper Hagerman
Dr. and Mrs. Ralph Halbert
Mr. Curtis J. Hammond and
Mrs. Maureen Q. Hammond
Mr. George E. Handtmann
Mr. Gordon Hassenplug
Mr. and Mrs. Harry L. Hathaway
Mr. and Mrs. Christian Haub
Mrs. Martha Head
Mr. Frederick F. Hess
Mr. and Mrs. Rob Hill
Dr. and Mrs. Norwood 0. Hill
Ms. Marilyn E. Hill-De Sanders
Dr. Charles P. Ho
Mr. Brandon J. Holtrup
Ms. Sara Holtz

Mr. Patrick S. Horvath

Mr. and Mrs. Philip E. Hoversten

Mr. and Mrs. Kirk D. Huffard

Drs. Steve and Mary Hunt

Mr. Caleb B. Hurtt

Mr. and Mrs. Paul H. Huzzard

lllinois Tool Works Foundation

Dr. Gerald W. Ireland

Mr. Tommy Isbell

Mr. and Mrs. Arnold Jaeger

Mr. and Mrs. Calvin R. Johnson

Dr. Todd Johnston

Mr. and Mrs. Michael B. Jones

Mr. and Mrs. Darrell L. Jordan

Dr. and Mrs. Thomas A. Joseph

Mr. and Mrs. John Karoly

Ms. Beth Kasser

Mr. and Mrs. James M.
Kaufman

Dr. and Mrs. Malvin Keller

Mrs. Joanne Kemp

Mr. John C. Kern

Mr. and Mrs. Robert W. Kern

Mr. Roy B. Key

Mr. Bruce G. Klaas and
Ms. Jill D. Lee

Mr. and Mrs. Bud Knapp

Ms. Gwyn Gordon Knowlton

Ms. Karen Korfanta

Dr. George M. Kornreich

Mr. and Mrs. Nic Korte

Mr. William J. Kourbage

Mr. Frank W. Krauser

Mr. David M. Kuhl

Mr. H. William Kuni

Mr. James Kurtz

Dr. and Mrs. Robert F. LaPrade

Mr. and Mrs. Karl G. Larson

Mr. Chester A. Latcham

Mr. William R. Laurier

Mr. William A. Lederer

Ms. Cheryl Lee

Mr. and Mrs. Dan Leever

Mr. John E. Leipprandt

Mr. Thomas C. Leonhardt

Mr. Andre Lessard

Brigadier General Samuel K.
Lessey, Jr.

Mr. Fredric W. Levin

Mr. Burton Levy

Mr. and Mrs. Greg Lewis

Ms. Sharon Linhart

Dr.and Mrs. James W. Lloyd

Mr. and Mrs. Ronn N. Loewenthal

Mr. Richard Lubin

Mr. and Mrs. James Mahaffey

Vail Valley Medical Center 2011 Steadman
Philippon Research Institute Golf Classic
Presented by RE/MAX, LLC

The Institute was selected by RE/MAX, LLC, the global real
estate firm, to again hold the 8th annual Colf Classic at Sanc-
tuary, a premier golf resort located south of Denver.

Proceeds from the tournament support the development
of new procedures and methodology to battle degenerative
arthritis. The tournament was open to the public and included
grateful patients and corporate supporters.

Since 2004, the Institute has raised more than $1,100,000
from this golf tournament to support its research programs.
Renowned course architect Jim Engh, Golf Digest’s first-ever
“Architect of the Year," designed the course that protects
a private oasis of 220 acres, effectively complementing the
40,000 surrounding acres of dedicated open space.

The Institute is grateful to Mr. Dave and Mrs. Gail Liniger,
owners and cofounders of RE/MAX, LLC who developed Sanc-
tuary and created this unique opportunity for the Institute to
develop and enhance relationships with those who support
our mission. In addition, we wish to express our sincere ap-
preciation to the following sponsors and participants:

Presenting sponsor
RE/MAX, LLC

Bronze sponsors
Allosource

Compass Bank

Dr. Tom Clanton

Tom and Martha Dillenberg
Dr. John Feagin

Silver sponsors Dr. Wayne Wenzel

Biomet Dr. Tom Hackett

Title sponsor
Vail Valley Medical Center

Medequip Helm Surgical Systems/
MedSynergies-Surgical Arthrex

Division WEHCO Media/
Sonnenalp Resort of Valil Walter Hussman
US Bank Jackson Building Company

Ossur Americas

Dr. Marc J. Philippon
Dr. J. Richard Steadman
Norm Waite
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Chairs Support
Institute Work

The education of orthopaedic
surgeons is a critically important
mission of the Institute. Academic
Chairs provide the continuity of
funding necessary to train physi-
cians for the future, thus ensuring
the continued advancement of
medical research.

Currently, more than 190
Fellows practice around the world.
We wish to express our gratitude
and appreciation to the following
individuals and foundations that
have made a five-year $125,000
commitment to the Fellowship
Program to support medical
research and education. In 20m, six
chairs provided important funding
for the Institute’s research and
educational mission. \We are most
grateful for the support from the
following individuals:

Mr. and Mrs. Lawrence Flinn
Mr. and Mrs. Peter Kellogg
Mr. and Mrs. Al Perkins

Mr. and Mrs. Steven Read

Mr. and Mrs. Brian P. Simmons
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Friends of the Institute

Mr. Michael J. Mahoney

Ms. Kathy W. Manifold

Ms. Victoria Marce

Ms. Lois 0. Marmont

Marriott Vail

Mr. Frank Marshall

Mr. John W. Martin

Mr. and Mrs. Rocco J. Martino
Mr. David S. Mason

Ms. Branka Maucec

Mr. Richard B. Maxwell

Mr. William C. McClean, Il
Ms. Carol A. McCurley

Ms. Patricia A. McGivern

Ms. Kimberly McKay

Mr. and Mrs. John G. McMurtry
Mr. and Mrs. Jose R. Medina
General George Miller

Mr. Dan Miller

Dr. Michael J. Milne

Mr. Thomas Mines

Ms. Marla Mogul Jaffe

Mr. and Mrs. Chandler J. Moisen
Mr. and Mrs. Evan Moody
Mrs. Graciela Moreno

Mr. and Mrs. Misha Moritz
Mr. and Mrs. A.J. Mowry

Mr. Aubert J. Mowry

Ms. Jane Muhrcke

Mr. and Mrs. Balan Nair

Mr. and Mrs. Terry R. Naumann
Mr. Scott C. Naylor

Mr. and Mrs. Robert B. Neal
Mr. and Mrs. Bruce Nelson
Mr. Richard A. Nelson

Dr. Todd Neugent

Dr. Myron Nevins

Ms. Raissa Nicol

Mr. and Mrs. William C. Nolan, Jr.
Ms. DiAnn Papp

Ms. Carol S. Parks

Dr. and Mrs. Maurie Pelto

Mr. John Perenchio

Mr. and Mrs. William C. Perlitz
Mr. and Mrs. Cary R. Perlman
Ms. Ruth W. Perotin

Mr. and Mrs. John 0. Peterson
Mr. and Mrs. J. Douglas Pfeiffer
Mr. John B. Phillips

Mr. and Mrs. Andrew Potash
Dr. Robert H. Potts, Jr.

Ms. Amanda Precourt

Mr. and Mrs. Paul E. Price
Mrs. Ashley H. Priddy

Mr. James A. Progin and

Ms. Judy Holmes
Mr. Robert Puckett
Mr. and Mrs. Christopher
Purrington
Mr. and Mrs. Merrill L. Quivey
Mr. and Mrs. David Raff
Mr. and Mrs. David Rahn
Mr. Osvaldo Ramos
Mr. Carl Rand
Mr. and Mrs. Gary B.Rappaport
Mr. and Mrs. Ronald Rasnic
Ms. Beverly B. Rauch
Mr. G. Shantanu Reddy
Mr. Walter G. Regal
Mr. and Mrs. Ted Reynolds
Mr. Ray H. Riley
Ms. Pamela K. Roehl
Mr. Daniel G. Roig
Mr. Todd L. Romero
Dr. Peter E. Rork
Mr. and Mrs. Neil F. Rosser
Mr. and Mrs. Michael Rothman
Mr. John F. Ruggles
Mr. and Mrs. Stanley
Rumbough, Jr.
Mr. James T. Ryan
Mr. and Mrs. Phillip K. Ryan
Ms. Jolanthe Saks
Mr. and Mrs. Steve Sanger
Mr. Tom Saunders
Ms. Mary D. Sauve
Mr. and Mrs. William D. Schaeffer
Mr. and Mrs. Paul Schmidt
Mr. and Mrs. Keith Schneider
Mr. William E. Schulz
Mr. Kevin R. Shannon
Mrs. Susie Sheridan
Mr. Jeffry S. Shinn
Mr. Lowell Shonk
Mr. and Mrs. Jeffrey J. Shuster
Mr. and Mrs. Virgil S. Simon
Mr. Harvey Simpson
Mr. and Mrs. Alborne L. Slider
Mr. Douglas G. Smith
Mr. and Mrs. James S. Smith
Mr. Barbara A. Sosaya
Mr. James L. Spann
Ms. Gina C. Spessard
Mr. and Mrs. Richard Stampp
Mr. and Mrs. Terry Stanford
Dr. and Mrs. Bob Stanton
Mr. and Mrs. Stephen M. Stay
The Stempler Family Foundation
Mr. and Mrs. Daniel W. Stock
Mr. Tye Stockton

Mr. John R. Stokley
Mr. and Mrs. John B. Stone
Dr. John A. Strache
Dr. and Mrs. Barry S. Strauch
Mr. and Mrs. B. A. Street
Ms. Elizabeth Strong
Mr. and Mrs. Bruce C. Stuart
Mr. Robert L. Stubing
Mr. and Mrs. Hjalmar S. Sundin
Mr. and Mrs. Dominick A.
Taddonio
Mr. and Mrs. David S. Tamminga
Mr. and Mrs. George Tauber
Mr. Stephen M. Tenney
Mr. and Mrs. Paul Testwuide
Mr. Christian Thomas
Mr. and Mrs. Robert E. Thompson
Mr. Robert M. Thompson
Mr. and Mrs. Michael L. Tiner
Mr. and Mrs. Brett Tolly
Mr. and Mrs. Thomas Traylor
Mr. William B. Tutt
Mr. and Mrs. Harold Tyber
Mr. and Mrs. Larry Nisonoff
Ms. Nicole Vette
Ms. Sandra Vinnik
Mr. and Mrs. R. Randall Vosheck
Mr. and Mrs. Matthew V.
Waidelich
Mr. Martin Waldbaum
Dr. and Mrs. David R. Wallace
Ms. Susan K. Walters
Ms. Anne N. Walther
Mrs. Sherry D. Ward
Dr. Douglass Weiss
Dr. and Mrs. Norman L. Welch
Mr. Larry Klingman and
Ms. Joella West
Mr. Bernard and
Mrs. Joyce West
Mr. James Westcott
Ms. Sibylle J. Whittam
Mr. Glen T. Widrikis
Ms. Marilyn H. Wilmerding
Mr. Randall M. Wilson
Mr. Ted J. Winninger
Mr. Felix B. Winston
Mr. and Mrs. Joel A. Wissing
Mr. and Mrs. Richard J.
Woodworth
Mr. Richard B. and
Mrs. Vickie T. Zellmer
Mr. Joseph D. Zimmerman



VISIONARIES

Medical research and education programs are supported by gifts to the Institute’s annual fund.Visionaries are

those patients and their families, trustees, staff, corporations, and foundations whose lifetime cumulative giving totals

$10,000 or more.

Donors at this level support many programs, including the Institute’s research to validate the success of new

treatments for degenerative arthritis and identify factors that influence treatment success. For example, as youth

sports injuries rise to epidemic proportions due to early specialization and extensive practicing, the Institute is

researching conditions and injuries commonly associated with specific sports, such as hip impingement in young

hockey players, to determine how to prevent and treat them.

Injuries in growing children may cause unforeseen complications during adulthood such as an early onset

of osteoarthritis.

Visionaries’ gifts ensure the advancement of evidenced-based medical research, joint preservation research,

science, and care, as well as the education of physicians for the future. We extend our gratitude to these individuals

for their lifetime of support:

Mr. Edward C. and

Mrs. Dawn Abraham
Mr. and Mrs. Don Ackerman
Mr. and Mrs. John Alfond
Mr. Herbert Allen
Mr. and Mrs. James C. Allen
Mr. and Mrs. Harold Anderson
Mr. and Mrs. John M. Angelo
Anonymous
Mr. and Mrs. David B. Arnold, Jr.
Mr. and Mrs. Adam Aron
His Royal Highness Bin Majid

Abdul Aziz
Mr. John M. Bader
Mr. Thomas H. Bailey
Mr. and Mrs. Paul Baker
Mr. Foster Bam
Mr. and Mrs. Herbert Bank
Ms. Susan Barnett
Ms. Nancy Bechtle
Mr. and Mrs. Melvyn Bergstein
Mr. and Mrs. Howard Berkowitz
Ms. Lyndall Boal
Mr. George Boedecker
Mr. and Mrs. John A. Boll
Mr. and Mrs. Erik Borgen
Dr. and Mrs. Martin Boublik
Mr. and Mrs. Robert A. Bourne
Dr. Dennis D. Bowman

Mr. Jack Boyle, Il
Ms. Maria Brabb
Lord Brabourne
Mr. and Mrs. Bernard A.
Bridgewater, Jr.
Mr. and Mrs. Michael C. Brooks
Mr. and Mrs. Preston Butcher
Mr. Richard T. Butera
Dr. and Mrs. R. David Calvo
Mr. and Mrs. James R. Cargill
Mr. and Mrs. Russell L. Carson
Mr. and Mrs. Jim Castillo
Mr. and Mrs. Pedro Cerisola
Mr. Jim Cimino
Dr. and Mrs. Thomas Clanton
Ms. Caryn Clayman
Mr. Bruce R. Cohn
Mr. and Mrs. Jonathan Coon
Dr. and Mrs. Kenneth H. Cooper
Dr. Donald S. Corenman
Ms. Joanne Corzine
Mr. Archibald Cox, Jr.
Mr. Douglas N. Daft
Mr. Franco D'Agostino and
Ms. Alicia Ziegert
Mr. Norris Darrell, Jr.
Mr. and Mrs. Ronald V. Davis
General and Mrs. Peter Dawkins
Mr. and Mrs. Michael S. Dell

Mr. and Mrs. Thomas C.
Dillenberg

Dr. and Mrs. Charles J. Dillman

Dr. Michelle and Mr. Neil
Donaldson

Mr. and Mrs. Edward C. Dowling

Mr. and Mrs. John M. Egan

Mr. J. Michael Egan

Mr. and Mrs. Phillip D. Elder

Mr. and Mrs. Henry B. Ellis

Dr. and Mrs. Steve Ellstrom

Mr. and Mrs. Floyd English

Mr. and Mrs. William T. Esrey

Dr. John A. Feagin

Mr. Jack Ferguson and
Mrs. Veronica Slajer

Mr. and Mrs. Chad Fleischer

Mr. and Mrs. Lawrence Flinn, Jr.

Dr. Sue Fogel

Mrs. Peggy Fossett

Mr. Nic Frangos

Mr. and Mrs. James Gaither

Mr. and Mrs. Robert Galvin

Mr. and Mrs. Bradley Ghent

Mr. Ephraim Gildor

Mr. and Mrs. George N. Gillett, Jr.

Dr. James P. Gills

Ms. Donna M. Giordano

Mr. Richard Goodman

Mr. and Mrs. David W. Graebel
Ms. Jean C. Graham

Mr. Earl G. Graves

Mr. and Mrs. Trevor Gray

Mr. and Mrs. Stephen Greenberg
Mr. Kenneth C. Griffin

Mr. Neal C. Groff

Mr. and Mrs. James Grosfeld
Mr. and Mrs. Martin D. Gruss
Mr. Donald W. Gustafson

Mr. Kim Gustafson

Mr. and Mrs. Ron Haan

Mr. and Mrs. Steve Haber

Dr. Tom Hackett

Dr. and Mrs. Topper Hagerman
Dr. and Mrs. Gaines Hammond
Mr. and Mrs. Milledge A. Hart, Il
Mr. and Mrs. Ted Hartley

Dr. and Mrs. Richard J. Hawkins
Mrs. Martha Head

Mr. and Mrs. Peter S. Hearst
Mr. and Mrs. Warren Hellman
Mr. Blake A. Helm

Mr. and Mrs. Frank C. Herringer
Mr. and Mrs. Walter Hewlett
Mr. and Mrs. Stephen Hilbert
Ms. Lyda Hill

Mr. Hayne Hipp

Dr. Charles P. Ho
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Fellowship Benefactors

Fellowship Benefactors fund the
research of one Fellow for one year
at a level of $10,000. As are other
contributions to the Institute, this
is a fully tax-deductible contribu-
tion that provides an opportunity
for the benefactor to participate

in a philanthropic endeavor by not
only making a financial contribution
to the educational and research
year, but also by getting to know
the designated Fellow. Each
benefactor is assigned a Fellow,
who provides written reports and
updates of his or her work. We
extend our gratitude to the follow-
ing individuals and foundation for
their generous support:

Mr. and Mrs. Mitch Hart

The Fred and Elli Iselin Foundation
Mr. and Mrs. S. Robert Levine
Ms. Mary Noyes

Mr. and Mrs. Jay Precourt

Mr. and Mrs. Stewart Turley
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Mr. and Mrs. David C. Hoff
Mr. and Mrs. Preston Hotchkis
Mr. and Mrs. Charles Huether
Mr. and Mrs. George H. Hume
Mr. and Mrs. Walter Hussman
Mr. and Mrs. Roy Igersheim
Dr. and Mrs. Frederick lifeld
Mr. and Mrs. Michael Immel
Admiral and Mrs. Bobby Inman
Mr. and Mrs. Douglas E.

Jackson
Mr. Brice Jackson
Ms. Mary H. Jaffe
Mr. and Mrs. John V. Jaggers
Mr. and Mrs. Bill Jensen
Mr. and Mrs. Charles Johnson
Mr. and Mrs. Charles Johnson
Mr. and Mrs. Michael 0. Johnson
Mr. and Mrs. Evan Jones
Mr. and Mrs. John W. Jordan, Il
Dr. and Mrs. Jay Kaiser
Dr. and Mrs. David Karli
Ms. Beth Kasser
Mr. and Mrs. Peter R. Kellogg
Mrs. Connie Kemmerer
Mr. and Mrs. Jack Kemp
Mr. and Mrs. Henry Kravis
Mr. and Mrs. Bob Krohn
Mr. and Mrs. J.B. Ladd
Mr. Jorge Paulo Lemann
Mrs. Martie Lemos
Mr. and Mrs. S. Robert Levine
Mr. and Mrs. Soren Lind
Mr. and Mrs. Walter Loewenstern
Mr. and Mrs. Kent Logan
Mr. and Mrs. Frank J. Lynch
Mr. Buck Lyon and

Mrs. Laura Lee Lyon
Mr. and Mrs. Douglas Mackenzie
Mr. and Mrs. John Madden Ill
Mr. David Maher
Mr. and Mrs. John Maher
Mr. Theodore Mallon
Mr. John Manner

Mr. Herbert E. Marks

Mr. and Mrs. Roy May

Mr. and Mrs. Frederick R. Mayer
Mr. and Mrs. David Mazer

Mr. and Mrs. Charles McAdam
Mr. and Mrs. John P. McBride
Mrs. Betsy McCormack

Mr. Rick McGarrey

Mr. and Mrs. Arch McGill

Mr. and Mrs. John McMillian
Mr. and Mrs. Eugene Mercy, Jr.
Mr. Michael A. Merriman

Mr. and Mrs. George Middlemas
Mr. and Mrs. Ron Miller

Dr. and Mrs. Peter J. Millett
Dr. James Montgomery

Mr. Bruce A. Montoya

Mr. and Mrs. Mike A. Myers
Mr. and Mrs. Trygve E. Myhren
Dr. and Mrs. Glen D. Nelson
Ms. Cindy L. Nelson

Mr. and Mrs. Don H. Nelson
Mr. and Mrs. Paul L. Newman
Ms. Louise Newton

Mr. and Mrs. Michael Noell

Dr. and Mrs. Thomas Noonan
Mr. Greg Norman

Mr. Robert Norris

Mrs. Mary Noyes

Mr. Edward D. O'Brien

Mr. and Mrs. John Oltman

Mr. and Mrs. Paul Oreffice

Mr. John Osterweis

Mr. and Mrs. Preston S. Parish
Ms. Uta Ortiz Patino

Mr. Nelson Peltz

Mr. and Mrs. Bob Penkhus

Mr. Alan W. Perkins

Mr. James Petersen, Sr.

Dr. and Mrs. Marc Philippon
Mr. and Mrs. Addison Piper
Dr. and Mrs. Kevin D. Plancher
Mrs. Andrew Pollet

Mr. David S. Pottruck

Mr. and Mrs. Jay A. Precourt
Mr. Michael Price
Mr. Marc Prisant
Mr. and Mrs. Tom Quinn
Mr. and Mrs. Paul Raether
Ms. Karen Rainwater
Mr. and Mrs. Felix D. Rappaport
Mr. and Mrs. George Rathman
Mr. and Mrs. Steven Read
Red Bull North America, Inc.
Mr. George R. Roberts
Mr. and Mrs. Sanford Robertson
Mr. and Mrs. Wayne A. Robins
Mr. and Mrs. Arthur Rock
Dr. William Rodkey
Mr. and Mrs. Michael D. Rose
Mr. and Mrs. Gary S. Rosenbach
Mrs. Nancy H. Russell
Mr. Ronald Alvarez and
Ms. Alice Ruth
Mr. and Mrs. Larry W. Ruvo
Mr. Jack Saltz
Mr. and Mrs. Kenneth T.
Schiciano
Mr. Craig Schiffer
Dr. and Mrs. Theodore Schlegel
Mr. and Mrs. Paul Schmidt
Mr. William J. Schneiderman
Mr. and Mrs. Charles Schwab
Mr. Edward Scott
Mr. and Mrs. Brad Seaman
Mr. and Mrs. Gordon I. Segal
Ms. Monica Seles
Mr. and Mrs. 0.B. Shelburne
Mr. and Mrs. Stanley S. Shuman
Dr. and Mrs. James F. Silliman
Mr. and Mrs. Brian Simmons
Mr. and Mrs. John Simon
Mr. and Mrs. Gary Sitzmann
Ms. Damaris Skouras
Mr. and Mrs. Rod Slifer
Mr. Michael Byram and
Mrs. Ann B. Smead



Friends of the Institute | Visionaries

Mr. and Mrs. Jack Smith
Mr. Michael Smith
Mr. Thomas W. Smith
Mr. and Mrs. Erich Spangenberg
Mr. and Mrs. Howard Specter
Dr. and Mrs. J. R. Steadman
Mr. and Mrs. Lyon Steadman
Mr. and Mrs. Charles L.
Stephens
Dr. William I. Sterett
Mr. Hans Storr
Mr. James E. Stowers, IlI
Mr. and Mrs. Richard S. Strong
Mr. and Mrs. Mark Tache
Mr. and Mrs. Oscar L. Tang
Mr. Vernon Taylor, Jr.
Mr. and Mrs. Richard F. Teerlink
Mr. Tim Tenney
Mr. and Mrs. Fred Teshinsky
Mr. and Mrs. James Tiampo
Mr. and Mrs. William R. Timken
Mr. and Mrs. John C. Tlapek
Mr. and Mrs. John Tolleson
Mr. and Mrs. Stewart Turley
Dr. and Mrs. Luis H. Urrea, Il
Mr. and Mrs. Larry Nisonoff
Mr. Jack Van Valkenburgh
Mr. and Mrs. Leo A. Vecellio, Jr.
Dr. Randy Viola
Mr. and Mrs. George
Vonderlinden
Mr. Norm Waite and
Mrs. Jackie Hurlbutt
Mrs. Alice Walton
Mrs. Olive C. Watson
Mr. Mark E. Watson, Jr.
Ms. Lucinda Watson
Ms. Valerie Weber
Mr. and Mrs. Stephen D. Wehrle
Mr. and Mrs. Patrick Welsh
Dr. and Mrs. Wayne Wenzel
Mr. and Mrs. George Wiegers

Ms. Mary Wolf

Dr. and Mrs. Savio L.Y. Woo

Aetna Foundation

Aircast, Inc.

Alpine Bank

American Academy of
Orthopaedic Surgeons

American Airlines

American Express

Anthony H. Kruse Foundation

Arie and Ida Crown Memorial

Arthrex, Inc.

ArthroCare Corporation

Biomet, Inc.

Bionicare Medical
Technologies, Inc.

W.L. Lyons Brown Charitable
Foundation, Inc.

Butterfield & Robinson

The Cliffs Communities

Darwin Partners

DePuy Mitek

Diversified Radiology

EBI Medical System

Encor

Energy Corp. Allegheny &
Western

Fred & Elli Iselin Foundation

Frito Lay, Inc.

Genzyme Biosurgery

Gumbo Foundation

Halliburton Foundation, Inc.

Harlan Estate

HealthOne, LLC

Helen S. & Merrill L. Bank
Foundation, Inc.

Highline Sports & Entertainment

Hilliard Family Fund

Hockey Equipment Certification
Council

Howard Head Sports Medicine
Center

Hugoton Foundation

Jack C. Massey Foundation

Julius Seaman Family Foundation

Key Bank

Key Foundation

Steven and Michele Kirsch
Foundation

Charles G. Koch Charitable
Foundation

KSL Capital Partners

The Liniger Family Foundation

Linvatec

Maher Foundation

Ernst & Wilma Martens
Foundation

Mary Lanning Memorial Hospital

The McCormack Foundation

Meadowood Napa Valley

Medequip, Inc.

MedSynergies-Surgical Division

The Minneapolis Foundation

NFL Charities

Stavros S. Niarchos Foundation

Nippon Sigmax

Norman Family Charitable
Foundation

Norman M. Morris Foundation

Opus Medical, Inc.

Oratec Interventions, Inc.

Ormed GmbH & Co. KG

Ortho Rehab

Ortho Supply, Inc.

Ortholink Physicians Corp.

OrthoLogic

Ossur Americas, Inc.

Pepsi-Cola

Perry Golf

Pfizer, Inc.

Philips Medical

Piper Jaffray & Co.

RE/MAX International, Inc.

ReGen Biologics

The House of Remy Martin
RJG Foundation
The Robbins Foundation
Saucony, Inc.
Seabourn Cruise Line
Shark Shootout Charities
Siemens Medical Solutions USA
Small Bone Innovations
Smith & Nephew Endoscopy
Sonnenalp of Vail Foundation
Sonoma Orthopedic Products
Steadman Clinic
Steadman Family Foundation
Steadman Hawkins Clinic Denver
Steadman Philippon Research
Institute
Stocker & Yale, Inc.
Surgical Dynamics, Inc.
Synthes USA Products, LLC
The Alix Foundation
The James M. Cox, Jr.
Foundation
The Mailman Foundation, Inc.
The Perot Foundation
The Rainforth Foundation
The Spiritus Gladius Foundation
The William and Flora
Hewlett Foundation
U.S. Ortho Corporation
University of Pittsburgh
US Bank
Vail Resorts
Vail Valley Foundation
Vail Valley Medical Center
Verizon Communications, Inc.
The Williams Family Foundation
Wyeth Pharmaceuticals
Zimmer
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Arthrex

Biomet

DePuy Synthes

ConMed Linvatec

Four Seasons Resort Vail

Medequip

MedSynergies-Surgical Division

Corporate support helps fund our Institute’s research .
Ossur Americas
and education programs in Vail, Colorado, and at six
_ RE/MAX, LLC
university sites. Corporate funding has increased as

we have continued to deliver efficiencies in overhead, Siemans Medical Solutions USA

allowing us to direct more dollars into research. This Smith & Nephew

year, 68 cents of every dollar raised went into research. Sonnenalp Resort of Vail

The Institute is grateful for the generous support of our
US Bank
corporate donors. In 201, we received $ 4,416,865 in

_ _ - Vail Resorts
corporate support. This work will benefit patients and

Vail Valley Medical Center

physicians for generations to come.
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Center for Translational and Regenerative Medicine Research

William G. Rodkey, D.V.M., Diplomate, ACVS, Chief Scientific Officer and Director, Center for Translational and Regenerative Medicine Research

The purpose of our research is to gain a better understanding
of factors that lead to: 1) degenerative joint disease; 2) osteo-
arthritis; 3) improved healing of soft tissues such as ligaments,
tendons, articular cartilage, and meniscus cartilage; and ) novel
and untried approaches of treatment modalities. Our focus is to
develop new surgical techniques, innovative adjunct therapies,
rehabilitative treatments, and related programs that will help

to delay, minimize, or prevent the development of degenerative
joint disease. In 20m, we collaborated with various educational
institutions, predominantly Colorado State University (CSU). We
believe that our combined efforts will lead directly to slowing the
degenerative processes, as well as finding new ways to enhance

healing and regeneration of injured tissues.

The relatively new area of regenerative medicine coupled
with biological enhancement of tissue healing is an exciting
one that has gained global attention, especially in the areas
of orthopaedic sports medicine and in the care of combat
casualties from our military services. Many of the applications
lend themselves to treatment of posttraumatic osteoarthri-
tis. There are many new and innovative techniques under
investigation by scientists around the world, including stem
cells, blood products, and synthetic materials which exploit
new sciences such as nanotechnology and electrospinning.
One of the broad goals of this work can be stated simply as
joint preservation. In 2011, we again focused our efforts on
regeneration of an improved tissue for resurfacing of articular
cartilage (chondral) defects that typically lead to degenerative
osteoarthritis. We successfully completed the first phase of
the promising area of adult autogenous (one’s own) mesen-
chymal stem cell (MSCs) therapy in collaboration with Drs.
Wayne Mcllwraith and David Frisbie at CSU. The positive
results of that work were published late in 2011 in the jour-
nal Arthroscopy. The data and encouraging findings support
pursuit of regulatory approval to begin human testing. In
the laboratory, we have also studied with CSU the eftects on
cartilage and meniscus healing of platelet-rich plasma (PRP)
derived from whole blood. We have looked specifically at
how different PRP preparation techniques can influence
outcomes. That study was recently completed, and a sum-
mary of the interesting findings are reported below.

The following provides important background infor-
mation on what is driving our research efforts and a brief
summary of our most recent findings. This work has yielded
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many interesting observations, and the encouraging results
and findings will allow us to continue to focus on this work
in the coming years with many new studies planned.

Osteoarthritis (OA) is a debilitating and progres-
sive disease characterized by the deterioration of articular
cartilage accompanied by changes in the subchondral bone
and soft tissues of the joint. Traumatic injury to joints is also
often associated with acute damage to the articular cartilage.
Unfortunately, hyaline articular (joint) cartilage is a tissue
with very poor healing or regenerative potential on its own.
Once damaged, articular cartilage typically does not heal, or
it may heal with functionless fibrous scar tissue. Such tissue
does not possess the biomechanical and biochemical proper-
ties of the original hyaline cartilage; hence, the integrity of
the articular surface and normal joint functions are com-
promised. The result is often OA, and the ultimate outcome
may necessitate total joint replacement with metal and plastic.
Our goal is to find therapeutic interventions that can reverse
or slow the progression of OA in order to delay or possibly
preclude the need for joint replacement.

The importance and the global impact of OA must not
be underestimated. The U.S. Centers for Disease Control esti-
mates that in the next 25 years, at least 75 million Americans
(15 to 25 percent of the population) will have some form
of arthritis, including degenerative arthritis secondary to
injury to the articular cartilage surfaces of the joints. OA is
already the most significant cause of disability in the U.S. and
Canada, moving ahead of low back pain and heart disease. By
the year 2020, more than 60 million Americans and 6 million
Canadians will be affected by some degree of OA of just the
knee. OA of other joints, especially the hands, will raise this
number significantly. The economic impact is enormous, and



the current political discussions on health care costs certainly
highlight the importance of OA. It is estimated that OA
alone will consume nearly $100 billion of direct and indirect
costs to the American public in 2012.

In addition to reduced function and increased disability,
people with OA have reduced quality of life and increased
mortality compared with those without the condition. A
2011 publication has shown that among U.S. adults ages 50
to 84, an average of 1.7 quality-adjusted life-years per person,
or a population total of 10 million quality-adjusted life years,
are lost to symptomatic knee OA alone annually. This impact
increases to a total of 86 million quality-adjusted life-years
lost if obesity, knee OA, or their combination, is considered.
Therefore, OA imposes a substantial burden of disease at the
global, national, and individual levels that is likely to increase
with time as the world’s populations age and experience ever
increasing rates of obesity.

The intangibles of this terrible disease include the
chronic pain, disability, and psychological distress on the
individual plus the family unit. We believe that our research
can have far-reaching eftects by greatly enhancing the
resurfacing of damaged or arthritic joints before the disease

process reaches the advanced and debilitating state. And most

importantly, the patients can remain more active and combat
obesity and its devastating effects.

‘We have previously proven that arthroscopic subchon-
dral bone plate microfracture is a successful method to pro-
mote adequate cartilage healing by enhancing both quality
and quantity of the repair tissue. The technique relies on the
body’s own cells and healing factors present in the bone mar-
row to promote healing, thus avoiding concerns of immune
reactions to transplanted tissues or the need for a second
surgical site or second surgery to collect grafts or cells. Our
clinical experience confirms that microfracture in its cur-
rent form leads to demonstrable improvement in about 80 to
85 percent of patients over time. While such results are very
positive, we are currently searching for ways to achieve even
better outcomes.

As previously noted, we have completed the initial study
involving the use of adult autogenous (one’s own) MSCs,
which come from the patients themselves, as an adjunct to
microfracture. That is, there is no use of embryonic stem cells,
nor is there a necessity to find donors. Each patient is his/her
own source of the stem cells. We surmised that when injected
into the joint after microfracture, these stem cells would
enhance the speed and intensity of the cartilage resurfacing
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process. Our goals were to be able to accelerate rehabilitation,
decrease postoperative pain, lessen lost time from work or
sports, and hopefully reduce overall financial costs.

This study, carried out in an equine model, was pub-
lished in 2011 in the journal Arthroscopy. We compared
microfracture alone to microfracture with the addition of 20
million bone marrow-derived MSCs. While we were not able
to demonstrate statistically significant clinical improvements
or histologic differences between the treated and control
groups, it is highly noteworthy that there was statistically
significant enhancement in repair tissue firmness and repair
quality based on improved aggrecan staining after intra-artic-
ular administration of bone marrow-derived culture-expand-
ed MSCs. The lack of differences clinically and histologically
likely is explained by the fact that the study duration was
only 12 months, a relatively short time for articular cartilage
studies, and also by the fact that we have proven that micro-
fracture alone yields very good to excellent results. However,
it is the marked improvement in cartilage quality that gives
us strong encouragement that this method holds promise for

clinical use in human patients.

We are now prepared to elevate our discussions with
the FDA about starting a human clinical trial using these
techniques. FDA decisions are difficult to predict, but we are
hopeful that initial human studies are in the not-too-distant
future.
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Another study completed in 2011 in collaboration
with CSU involved the use of platelet-rich plasma, or PRP,
that is made from the patient’s own blood. PRP represents
an accessible and inexpensive source of growth factors and
healing proteins that has received extensive attention in
both professional and lay publications. Most of the PRP
studies have focused on tissues such as muscles, ligaments,
and tendons, but few studies have evaluated PRP effects on
articular cartilage and meniscus tissue. An important fac-
tor in determining PRP potential to heal joint tissues is the
dose of platelets that optimally stimulates the healing and
growth of articular cartilage and meniscus. Various studies
have described platelet concentrations in PRP ranging from
two- to eight-fold compared with circulating blood. PRP
containing less than or equal to a two-fold increase in platelet
concentration can be produced with a single centrifugation
spin technique. To obtain a higher concentration of platelets,
a second or third spin with higher forces and speeds is neces-
sary. Since higher platelet concentrations yield higher doses
of growth factors and healing proteins, we hypothesized that
the higher concentration preparations of PRP would have a
greater stimulatory effect on growth and regeneration of the
articular cartilage and meniscus tissue without causing any
negative effects. The study was carried out in vitro, that is, in
a laboratory setting without using any animals.

We found that, somewhat surprisingly, the higher con-
centration PRP preparations did not stimulate more growth,
and in fact, we saw some negative effects at higher con-
centrations. From this study, we conclude that high platelet
concentrations of PRP for intra-articular injection should be
viewed cautiously and with reservations. That is, more may
not necessarily be better with PRP. Nonetheless, we clearly
recognize the limitations of this in vitro laboratory study, and
we realize that the living animal or human joint is a difter-
ent situation. The only way to confirm our findings is with
additional studies in an animal model, and then potentially a
human clinical trial, dependent on the animal study out-
comes. This study manuscript has been accepted and will be
published in the journal Cartilage in 2012.

These continue to be productive and exciting times that
have yielded very useful findings, and we feel that more very
important and encouraging research results lie just ahead
for the Center for Translational and Regenerative Medicine
Research group and the Steadman Philippon Research
Institute. We are encouraged to take the next steps toward
human clinical trials.



PATIENTS IN THE NEWS

Ed Reed: “Life Is More Important Than the Game | Play”

When Baltimore Ravens All-Pro safety Ed
Reed walked off the field after a season-end-
ing loss to Pittsburg in 2009, a reporter asked
him if he was going to retire.

“I'm thinking about it,” replied Mr. Reed.
His answer sent shockwaves throughout
Ravens nation, not to mention the team’s
front office. Mr. Reed had quietly become a
superstar on a team with lots of big personali-
ties (see Ray Lewis), and was considered one
of the most feared defensive backs in the
National Football League.

At every level, Mr. Reed's achievements
are Hall of Fame quality. Born in St. Rose,
Louisiana, near New Orleans, Reed lettered
in four sports at Destrehan High School. He
was an All-District pitcher in baseball, a star in
basketball, a state champion in the javelin, and
an All-State defensive back and kick returner
in football. He has been inducted into the
Destrehan High School Athletic Hall of Fame.

At the University of Miami, he was a
two-time All American, Football News National
Defensive Player of Year, and leader of a team
that won the national championship in 20071.
He was also All Big East in the javelin. A year
earlier, he chose not to make himself available
for the NFL draft and instead, returned to Mi-
ami to earn a degree in liberal arts. Mr. Reed
was inducted into the University of Miami
Sports Hall of Fame in March 2012.

Mr. Reed was a first round pick of the
Baltimore Ravens in the 2002 draft. He was
named the NFL's Defensive Player of the Year
in 2004, and had begun what would become
a string of eight Pro Bowl appearances.

Troy Polamalu, the rock star safety for
Pittsburgh, told the New York Times, “We all
learn from each other, but we learn the most
from Ed Reed.”

Ravens fans sometimes refer to Mr. Reed
as “ballhawk” because of his uncanny ability
to manufacture turnovers with interceptions,
forced fumbles, fumble recoveries, and even
steals.

Back to 2009
So now we're back to 2009, and Ed Reed is
thinking about retiring?

‘| really wasn't thinking about quitting,”
remembers Mr. Reed. “Emotions were high
after that game, and | was worn down. It
was more a case of re-assessing my position,
physically, mentally, and professionally. Life is
more important than the game | play.”

The 2009 season had been difficult for
Mr. Reed. “On the first play of the season, |
had a slight stinger on my left side. On the
next play, | stopped the run and felt it again.

By Jim Brown, Executive Editor, SPRI News

| played the rest of the game, the rest of the
regular season, and into the playoffs, and
probably made it worse.”

Mr. Reed got a diagnosis of the hip injury
after the season, but thought he needed a
second opinion. His agent told him about an
orthopaedic surgeon named Marc Philippon at
the Steadman Clinic and Steadman Philippon
Research Institute in Vail.

Mr. Reed didn't agree to schedule an
appointment immediately. As he had done
throughout his athletic career, he began to do
his homework-this time on one of the world's
foremost hip surgeons. One writer said of
Mr. Reed’s meticulous preparation, “He has
extraordinary athletic gifts married with a gym
rat’s devotion to hours of film study.”

“Once | did the research and talked with
my doctor,” says Mr. Reed, ‘I knew | was mak-
ing the right decision. Dr. Philippon is a great
man, very smart, and very cool to be around.
He was clear on what needed to be done,
and | felt that he was recommending the best
thing for my situation.”

On May 3, 2010, Dr. Philippon performed
surgery to repair a torn labrum in Mr. Reed'’s
left hip. Dr. Philippon is internationally known
for performing joint preservation procedures
utilizing arthroscopic techniques and for spe-
cializing in procedures to repair labral tears. He
used techniques in Mr. Reed'’s procedure that
were developed and refined through years of
research conducted at the Steadman Philippon
Research Institute.

Mr. Reed spent the next month in Vail at
his own expense, staying in contact with Dr.
Philippon and the Steadman Clinic staff and
doing rehab at Howard Head Sports Medicine.

The Right People
‘| went into the experience with confidence,
knowing that the people who were going to
put their hands on me were the right people.
That was something off my shoulders real
fast. And they exceeded everything | thought
would happen. I listened to them and did
exactly what they told me to do. They even
worked with my doctor back in Georgia after |
returned from Vail. They still stay in touch.”
Mr. Reed feels strongly about the work
of the Steadman Clinic, the Steadman Philip-
pon Research Institute, and physical therapists
and trainers at Howard Head Sports Medicine.
“If there was a league for treating sports inju-
ries above the NFL level in football, Steadman
Philippon would be it. They have the most
elite group of doctors I've ever seen.”
Following his surgery, he returned to play
most of the 2010 season and all of the 20m
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Baltimore Ravens free safety Ed Reed leaves New
York Jets defensive back Isaiah Trufant on the
ground as he carries the ball during the second half
of an NFL football game in Baltimore, Sunday, Oct.
2, 2011. (AP Photo/Gail Burton)

season. After the last game, he got the same
question that had been asked in 2009, but
from a different person.

“Are you going to retire?” asked Ravens'
head coach John Harbaugh.

“| have one more year in me,” answered
Mr. Reed.

Watch for him when the 2012 NFL
season opens in September. He's number 20
and he'll be the Ravens' safety for the 11th
consecutive year. He's something to see.

Life After Football

Ed Reed was raised in south Louisiana, spent four
years in Florida, plays football in Maryland, and lives in
Georgia during the off-season. In Louisiana, the major
topics of conversation when you go out to eat are:

1) restaurant meals that you have had in the past, and
2) restaurant meals that you plan to have in the future.

“Of all the places he has visited or lived, which
has the best food?” we asked.

“South Louisiana, all day long,” Mr. Reed re-
sponded, laughing and not hesitating.

Mr. Reed has taken his interest in a healthy life-
style and Louisiana food—two terms that have never
been used in the same sentence—to the consumer
food market. He has teamed with Roma Gourmet Sau-
sage of Baltimore (http://www.romagourmet.com) to
produce Ed Reed's Chicken Sausage. It has 5o percent
less sodium and 20 percent less fat, and comes in
four varieties.

In addition to his business interests, Mr. Reed
has established the “Eye of the Hurricane” Foundation
(http://www.Edreedfoundation.org). It is a nonprofit
charity focused on helping, improving, and expanding
the lives of young people. The foundation conducts
charity events and football camps, and provides schol-
arships, Christmas gifts, school supplies, and athletic
equipment for children of lesser means.

“We want to share the life experiences I've had
and point these children in the right direction,” says
Mr. Reed.
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The Center for Outcomes-Based Orthopaedic Research

Karen K. Briggs, M.B.A., M.P.H., Director, Center for Outcomes-Based Orthopaedic Research; Marilee P. Horan, M.P.H., Upper Extremity Research Coordinator;
Lauren M. Matheny, B.A., Lower Extremity Research Coordinator; Research Interns: Mackenzie Herzog, B.A., Alexandra France, B.S., Morgan Currie, B.S., and

Evan Carstensen, B.S.

In 20m, the Center for Outcomes-Based Orthopaedic Research
(COOR) (formerly the Department of Clinical Research) completed
the process of digitizing the collection of patient data, updat-
ing the database software, and developing the patient console.
Many of the staff put in countless hours on this project. In
addition to a better collection and storage system, this system

is providing better quality data and requiring less time on data

collection, leaving more time available for research.

Our database continues to grow, with over 13,000 knee
surgeries, over 3,200 hip surgeries, over 2,200 shoulder sur-
geries, and over 800 foot and ankle surgeries. From this data-
base, research projects are created. The following are examples
of projects from the past year.

The Arthroscopy Association of North America hon-
ored Dr. J. Richard Steadman and the Center with the
Richard O’Connor Research Award for the best arthroscopy
paper, “Outcomes and Survivorship at 10 years following
Arthroscopic Treatment Package for Osteoarthritis of the
Knee” (see below). Dr. Steadman developed this arthroscopic
treatment package for patients who have osteoarthritis but
are not ready to change their activity level or proceed to total
knee replacement. This paper showed that a large number
of patients could delay total knee replacement for 10 years.
Co-authors are Karen Briggs, Lauren Matheny, and Dr.
Henry Ellis. Dr. Steadman’s presentation and many others
were highlighted at the Arthroscopy Association of North
America’s 31st Annual Meeting in Orlando, Florida, May
17-18.

TEN YEAR SURVIVORSHIP FOLLOWING KNEE ARTHROSCOPY
IN PATIENTS WITH MODERATE TO SEVERE OSTEOARTHRITIS
OF THE KNEE

Although thousands of people are diagnosed with knee
osteoarthritis (OA) each year, there are few options that offer
long-term symptomatic relief. Anti-inflammatory drugs and
knee injections offer pain relief. However, this reduction in
pain is usually short-lived, lasting approximately six months.
Other options may include arthroscopy or total knee replace-
ment (TKR). Recent guidelines published by the American
Academy of Orthopaedic Surgeons regarding knee arthros-
copy for the treatment of knee OA reinforce the controversy
of this topic, especially in the face of symptomatic meniscus
tears or loose bodies. Some previous studies have recently
cast doubt on the value of knee arthroscopy in the face of
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end stage OA, but it is unclear if these other studies would
have the same results with patient selection criteria based
on patients likely to benefit from arthroscopy. And although
TKR has shown satisfactory results, many patients do not
want to compromise activity level for a reduction in pain,
leaving arthroscopy to be a topic for more research.

Although it 1s difficult to compare published studies
due to difterences in patient populations, procedures, and
rehabilitation protocols, several studies have reported short-
term and medium-term benefits from knee arthroscopy
in patients with OA. Patients with mechanical symptoms
or lower grade OA have been reported to respond well to
knee arthroscopy. A previous study reported an 82 percent
reduction in pain at two years after a knee arthroscopy for a
chondral lesion with the most severe OA grade and a medi-
cal meniscus tear. Several other studies have shown other
predictors of improved outcome. Factors related to favorable
outcomes include less malalignment, younger age, no tibial
osteophytes, and limited joint space narrowing. Although
successful treatments have been published, the variability in
treatment groups and lack of long-term data make it difficult
to educate patients on the risks and possible outcomes of this
procedure. Regardless of symptoms, active patients younger
than 60 years with end stage arthritis are frequently looking
for treatment options for their symptomatic OA, even if only
a temporizing measure.

After exhausting conservative or non-surgical treat-
ments, a TKR is a predictable and reasonable surgical
treatment for end stage OA. However, this option may not
be ideal for younger, active patients. Only 20 percent of
patients return to higher impact sports (like tennis) after
TKR. Following a TKR, most patients return to an activ-
ity level equivalent to biking regularly. In fact, a survey from
the Knee Society recommended against high impact activity
such as racquetball, squash, climbing, soccer, tennis, volleyball,
basketball, and jogging after a TKR. Low impact activities,
not moderate or high impact activities, are strongly recom-
mended after a TKR.

Although much literature regarding this topic exists,
there are limited data documenting long-term results follow-
ing a knee arthroscopy. Moreover, a majority of the previous
studies have not emphasized a specific approach or treatment
protocol for knees with advanced OA, or the importance of
postoperative rehabilitation. The purpose of this study was to
evaluate the long-term outcomes of native knees with end
stage OA treated with our comprehensive knee arthroscopic
package. We hypothesized that most patients with end stage
OA will likely convert to a TKR within 10 years.
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METHODS

This study was institutional
review board-approved. From
August 2000 to November
2001, 81 knees in 73 patients
(49 males and 32 females) who
underwent knee arthroscopy for
symptomatic and advanced OA
were identified from 865 knee
arthroscopies. Early outcomes
have previously been reported
on these patients.

Patients were included in
the study if they failed conser-
vative or non-surgical treat-
ment for OA and demonstrated
severe knee arthritis in at least
two of three compartments on
x-rays. Non-surgical treatments
included activity modification,
physical therapy, anti-inflamma-
tory medication, weight reduc-
tion, bracing, viscosupplementation/corticosteroid injections,
and oral glucosamine. All patients were required to have
symptoms associated with OA of the knee, and not limited
to only mechanical symptoms. The majority of patients were
referred to our clinic for arthroscopic consideration due to
their age and activity level, and were otherwise thought to
be candidates for a TKR. Patients with coronal malalignment
were not candidates for realignment osteotomies. Exclusion
criteria included knees with traumatic chondral lesions, mild
OA (Kellgren-Lawrence [K-L] grade 0-2), or incomplete
radiographic studies.

Standard knee radiographic (x-ray) studies included
several views with the patient’s knee in extension, flexion,
lateral or side views, patellar views, and a long-standing view
to assess overall alignment from hip to ankle. Grade of OA
was determined by K-L grade, ranging from grade 0, which
is no OA, to grade 4, which is the most severe grade of
OA. Radiographic inclusion criteria were K-L grade 3 or 4
changes, with multiple osteophytes, definite joint space nar-
rowing, sclerosis, and deformity of bone ends. Malalignment
was measured as a percent deviation from neutral position
(the center of the knee) when standing. The weight bearing
line (WBL) was established by drawing a vertical line from
the center of the hip bone to the center of the ankle bone.
If this line intersected the exact middle of the knee joint, the
WBL was said to be neutral. Deviation in either direction
that increased medial or lateral compartment loading was
measured on a 0% (neutral) to 100% scale in either direc-
tion leading to varus (bow-legged) and valgus (knock-knee)
knee malalignment and producing a percentage of shift in the
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WBL from neutral. All patients underwent arthroscopic treat-
ment, which has been previously described.

A strict postoperative rehabilitation program is vital to
the success of this procedure. Maintenance of joint volume
and prevention of scar formation is the overall goal of post-
operative rehabilitation. Maintaining strength is a secondary
goal. For these patients, a three-phase program was initi-
ated. The first phase focused on passive and active-assisted
range of motion, patellar mobility, and stretching. Patients
were instructed to limit weight-bearing for 1-2 weeks after
surgery. A continuous passive motion machine was used for
the first postoperative week. After six weeks, patients began
to work on functional strength training including treadmill
walking and biking. At four months, weight training exercises
and a return to full activity were allowed.

At 10 years of follow-up, patients were contacted by
phone, email, or mail to determine if they had undergone
aTKR on the knee that was previously arthroscoped. If
patients had not undergone TKR, they were mailed or
emailed a subjective questionnaire. The questionnaire docu-
mented symptoms, function, activity level, and satisfaction
with outcome. Patient satisfaction was graded on a 10-point
scale (1=dissatistied; 10=satisfied).

RESULTS

Of the 81 knees, 7 were deceased and 2 refused to
participate, leaving 72 available for follow-up. Follow-up
was obtained on 95% of patients (n=69). Average age was 57
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years (range: 37 to 78). WBLs of 51 patients fell within the
medial compartment, at an average WBL of 41% deviation
from neutral (the center of the knee) [95% confidence inter-
val (CI): 30 to 52], and 21 fell within the lateral compartment
at an average WBL of 36% [95% CI: 24 to 47]. The medial
compartment patients had an average medial joint space of
2.6 mm [95% CI: 1.9 to 3.2], and the lateral compartment
patients had an average lateral joint space of 4.5 mm [95%
CI: 3.5 to 5.5]. Mean volume of the knee was 160 ml [95%
CI: 140 to 180].

Repeat arthroscopy was performed in 15 knees (21%)
due to recurrent mechanical symptoms. Six of these patients
went on to subsequent TKR. Of the 69 knees, 43 knees
(62%) were converted to TKR at an average of 4.4 years
(range: 1.0 to 9.6 years) following index knee arthroscopy.
Patients who were converted to TKR were older (59.8 years)
compared with those who did not undergo TKR (52.8 years)
(p=0.013). There were 13 females and 30 males (p=0.083).
Patients who underwent a TKR were more likely to be grade
4 K-L at arthroscopy (24) compared with grade 3 K-L (19)
(p=0.015). More patients with “kissing” lesions, or lesions
both on the touching parts of the femur and tibia, failed (36)
compared with those without (7) (p=0.003). There was no
difference based on which compartment the patients” WBL
fell within (26 medial and 8 lateral) (p=0.547).

Survivorship was defined as not having undergone TKR
at final follow-up. Survivorship, or patients who did not fail
and undergo a TKR,, was 60% at 5 years, 47% at 7 years, and

40% at 10 years. Patients who failed arthroscopic treatment
and underwent a total knee arthroplasty did not show a cor-
relation with gender or malalignment. Age was associated
with failure or TKR. Failures were significantly older by 8.8
years compared with those who did not undergo a TKR
(mean difference=8.8 years [95% CI: 2.7 to 14.9]) (p=0.005).
Patients who had a grade 4 K-L had a significantly lower
time to TKR (average time to TKR=5.9 years [95% CI: 4.6
to 7.1]) compared with patients with grade 3 K-L (average
time to TKR =7.5 years [95% CI: 6.2 to 8.7]) (p=0.032).
After 10 years following arthroscopy, 26 knees had
not undergone TKR.There were no significant diftferences
between males and females regarding function, activity level,
or patient satisfaction scores (p>0.05). Age did not correlate
with functional scores, activity level, or patient satisfaction
with outcome (p>0.05).

DISCUSSION

Arthroscopic treatment of the knee in patients with
OA has been used to relieve symptoms and delay replace-
ment. This study showed that a high percentage of patients
were able to delay knee replacement for five years, but by 10
years, 60 percent of patients had undergone TKR. However,
avoiding a TKR for five to ten years is desirable in order to
retain a significant activity level without compromising the
longevity of the TKR. In our study, younger patients and
patients with moderate OA at time of arthroscopy were more
likely to delay replacement for a longer period of time when
compared to older patients or patients with severe OA.
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In order for the benefits of arthros-
copy to be maintained, we believe that
the improved joint space and motion
of the knee must be maintained with
rehabilitation focused on maintenance
of the joint mobility gained in surgery.
Increasing joint volume was emphasized
in our treatment protocol. Studies have
shown that volume loss may alter joint
mechanics with increased patellofemoral
and tibiofemoral joint reaction force.
These changes often lead to anterior
knee pain, which is why we believe
joint space to play an important role in
the recovery process.

Our arthroscopic goal was to estab-
lish a healthy environment to prolong
the life of the native knee. In our study,
patients underwent a very strict postop-
erative rehabilitation program in order
to maximize success of arthroscopy. Our
patients focused on both patellofemo-
ral and tibiofemoral range of motion
during the early postoperative weeks to
avoid recurrence of scarring or adhe-
sions. Previous studies have reported
similar findings, documenting improved
outcomes and lower complication rates.

Patients in this study had a desire
to avoid TKR, not only to retain their
activity level, but to also avoid a revision
TKR surgery due to early deterioration
of the TKR implant. Patients were also
thoroughly counseled that this proce-
dure was not a cure for arthritis, but a
temporizing treatment. Although there
is controversy surrounding arthros-
copy in older patients with moderate
to severe OA, this patient population
benefited with arthroscopic intervention
by delaying TKR while maintaining a
suitable activity level. Patients in this
study were able to maintain an activity
level which allowed them to participate
in recreational sports on average. The
value in maintaining activity level has
been well documented. As limitations
are placed on physical activity, quality
of life has been shown to decrease over
time. Various studies have shown that
physical activity correlates with general
health increases.

SPORT.DR Data Collection Software is a Game-Changer for SPRI’s
Center for Outcomes-Based Orthopaedic Research

By Jim Brown, Executive Editor, SPRI News

Over the past months, the Center for
Outcomes-Based Orthopaedic Research at
SPRI has quietly converted from a paper
and scanning-based method of collecting
data to one that uses paperless, tablet
technology and software. The new soft-
ware is called SPORT.DR, which stands for
Steadman Philippon Outcomes Research
Data Registry. It was implemented with the
help of Littleton, Colorado-based Clinical
Trial Site Solutions (CTSS).

The results, according to the Center’s
director Karen Briggs, have been quick and
dramatic. “The new software has been a
game-changer for those of us in Orthopae-
dic Research. Our data capture costs have
been reduced by more than g7 percent, our
quality is better, and we have information
available much quicker.”

The old system required patients, phy-
sicians, and SPRI’s research scientists to fill
out paper forms, having a person process
the forms using a scanner, and utilizing an-
other person to independently verify that
data for mistakes or omissions—all before
actual research was begun.

Instantaneous Data Capture

“The SPORT.DR. software allows SPRI
doctors to complete a form on a computer
tablet device after a clinical examination of
a patient,” explains Briggs. “Our software
sends a PDF to the patient as a backup to
their medical record. We get all of the data
instantaneously.”

On the patient side of the process,

a person can fill out a form online before
ever arriving at SPRI, or they can use an
iPad in the waiting room once they've
arrived. Either way, time is saved. “One per-
son coordinates all data questions,” adds
Briggs. “Instead of scanning forms all day,
our interns can do research all day, and we
can start research on a patient the minute
he or she is done.”

One of the features of SPRI's massive
database is that records have been kept
on some patients for as long as 20 years.
“We've been keeping in touch with them
by regular U.S. mail, sending follow-up

questionnaires at least once a year. Now
we can do it by email and not send out a
thousand pieces of mail a month.”

Time and Money Saved

“The whole process represents a
major saving in terms of time and money,”
says Briggs. “We don't have paper forms
anymore, we don't have to pay for mail-
ing, and we don't have to manually verify
data. The forms double-check themselves.
Patients have to respond in certain ways.
If they don't, the program prompts them
to correctly enter data. When the data
collection is complete, it immediately goes
into the database and into what we call our
Patient Report Card.”

The SPRI staff compared the cost of
the old system with the SPORT.DR system
and found a 97.33 percent reduction in
cost—$3.75 per patient encounter record
then; $0.10 per patient record now.

Briggs says that all of the existing
data in SPRI's database has been merged
into the new system. “Implementation of
the new system is about 98 percent com-
plete, but it seems like we think of a new
feature to add every day."

In terms of productivity, the results
of SPORT.DR have been impressive.
“We've already submitted five times more
abstracts for publication or presentation at
professional meetings than we ever have
before during a similar time period, and it's
because the SPORT.DR software gives us
more time to do research.”
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CONCLUSIONS

In conclusion, select patients who underwent arthros-
copy for the treatment of OA of the knee were able to delay
TKR for five to ten years. This study demonstrated that
approximately 40 percent of patients who were originally
candidates for TKR were able to delay replacement for 10
years. Patient age and degree of OA were shown to play a
role in progression to knee replacement. This study won the
prestigious Richard O’Connor award at the Arthroscopy
Association of North America for 2012.

DOES KELLGREN-LAWRENCE GRADE CORRELATE WITH
ARTHROSCOPIC FINDINGS IN KNEE?

Osteoarthritis (OA) is one of the most prevalent chronic
diseases in the U.S. and represents an enormous socioeco-
nomic burden to American society. As the grade of knee
OA increases, degree of disability also increases, therefore it
is important to accurately determine degree of OA. Several
radiographic grading scales for OA of the knee have been
developed. The Kellgren-Lawrence (K-L) grading system
has long been used for radiographic diagnosis of OA. Many
physicians rely on this grading system in order to define the
presence of and make an estimation of the degree of OA
and then determine the most appropriate treatment for each
patient. We wanted to see what type of arthroscopic findings
from knee surgery may be associated with each K-L grade, 0
to 4.

Dr. Steadman examined 865 patients who had a long-
standing radiograph, which is an x-ray taken in an upright
standing position with the knees in full extension, producing
a full view of the legs from hip to ankle. These radiographs
were then assessed using the K-L grading system. The five
K-L grades are defined as: (0) no radiographic findings of
OA, or no OA, (1) little to no joint space narrowing pres-
ent, minute osteophytes (bone spurs), or mild OA, (2) some
joint space narrowing and presence of osteophytes, or mild/
intermediate OA, (3) greater presence of osteophytes, notable
joint space narrowing, and possible deformation of the
femur or tibia, or moderate OA, and (4) large osteophytes,
near closure of the joint space, and large deformations of the
femur or tibia, or severe OA. All patients underwent knee
arthroscopy within 30 days of their clinical exam. Patients
under the age of 18 years were excluded. K-L grade deter-
mined upon radiographic examination was recorded. Patients
then underwent arthroscopic surgery and the findings during
surgery were recorded. K-L grade and arthroscopic findings
were then compared and analyzed.

Of the 865 patients, 369 had a K-L grade 0, 147 had a
K-L grade 1, 167 had a K-L grade 2, 103 had a K-L grade 3,
and 79 had a K-L grade 4. The average age of patients with
a K-L grade 0 was 36 years [95% confidence interval (CI):
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34 to 38], K-L grade 1 was 45 years [95% CI: 43 to 48], K-L
grade 2 was 52 years [95% CI: 49 to 54], K-L grade 3 was
57 years [95% CI: 55 to 59], and K-L grade 4 was 59 years
[95% CI: 56 to 62] (p=0.0001). When documenting find-
ings during arthroscopy, degenerative changes of the knee
cartilage were noted in 76% of patients with a K-L grade 4,
69% of patients with a K-L grade 3, 42% of patients with a
K-L grade 2,25% of patients with a K-L grade 1, and 10%
of patients with a K-L grade 0 (p=0.0001). Degenerative
medial meniscus changes were observed in 42% of patients
with a K-L grade 4, 38% of patients with a K-L grade 3, 23%
of patients with a K-L grade 2, 13% of patients with a K-L
grade 1, and 6% of patients with a K-L grade 0 (p=0.0001).
Degenerative lateral meniscus changes were observed in 48%
of patients with a K-L grade 4, 40% of patients with a K-L
grade 3, 32% of patients with a K-L grade 2, 19% of patients
with a K-L grade 1, and 8% of patients with a K-L grade 0
(p=0.0001). Osteophytes were observed in 68% of patients
with a K-L grade 4, 50% of patients with a K-L grade 3,31%
of patients with a K-L grade 2, 9% of patients with a K-L
grade 1, and 2% of patients with a K-L grade 0 (p=0.0001).
Overall, this study confirmed that arthroscopic findings
commonly associated with degenerative changes in the knee
are detected radiographically most often in patients with
K-L grades 3 and 4.These arthroscopic findings that were
commonly found in patients with a K-L grade 3 or 4, which
demonstrates moderate to severe OA, were rarely detected in
patients with a K-L grade O or 1.These results suggest that
the K-L grading scale does correlate with findings observed
during arthroscopy. This information is helpful to physicians,
demonstrating that the K-L grading scale is a reliable scale
that can accurately assess OA radiographically, allowing the
most appropriate treatment for each patient to be deter-
mined. Through accurate assessment and treatment of knee
OA, patient care and satisfaction may be improved.

HIP RESEARCH
Return to Play Following Labral Reconstruction of the Hip in
Elite Athletes

Femoracetabular impingement (FAI) is an increasingly
well-recognized cause of hip pain and, as a result, damage
to the acetabular labrum. The acetabular labrum is a ring of
cartilage-like tissue that is attached to the outer edge of the
hip socket. Biomechanical testing has made it increasingly
clear that this piece of tissue is essential for normal hip func-
tion, stability, and the life of the joint’s cartilage. Tears of the
labrum in the hip are often associated with a traumatic injury,
such as a dislocation in sports or a motor vehicle accident, or
as we now know, with the movements of the normal range
of motion in hips with abnormal bony shape, such as in the
cam and pincer lesions of FAIL. The cam lesion is a bony
overgrowth on the top of the hip bone and the pincer is
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extra bone on the pelvis; they frequently exist simultaneously
in the same hip. Both lead to excessive rubbing and tearing
of the labrum and cartilage during movement, and especially
during the repetitive movements that elite must perform
to reach the high levels of expertise of their sport. Athletes,
therefore, have even higher requirements of their hip joints
and truly need the labrum to be intact. Additionally, tears to
this tissue can lead to earlier development of osteoarthritis,
particularly in the athlete.

Most basic tears of the labrum can be repaired by
anchoring it back to the rim of the hip socket. However,
the patient with an irreparable labrum, one that is too small
or degenerated from repetitive friction or trauma, presents
a difficult clinical problem. Athletes with significant pain
often present in this situation with severe labral damage.
For these patients, we have pioneered a new technique to
reconstruct the labrum from a piece of tissue taken from the
patient’s own leg. We have had good results so far in a less
active patient population, but the purpose of this study was
to evaluate the success of this reconstruction procedure in a
group of 21 high level and professional athletes. We collected
both outcomes scores and the quality of their play via pre
and postoperative statistics, if they returned to fully evaluate.

Out of this group, 11 had had previous surgery on the
same hip for their symptoms. After their reconstruction
procedure, two of the older athletes eventually went on to
total hip replacements due to arthritis. All of the outcomes

scores measured improved, particularly the modified Harris
Hip Score and the Hip Outcome Score, Sports Activity
Subsection. These increased by 17 and 21 points, respectively.
Two patients had to undergo a second arthroscopy because
they developed painful adhesions, but there were no other
surgical complications. Of all the 21patients, 18 returned

to professional sports, and 17 of these successfully returned
to the same elite level of play. One other patient returned

to the practice field with his professional team, but did not
participate in games. Five of the seven professional soccer
players, three of the four American football players, and all of
the five ice hockey players returned to a similar level of play
following surgery. Additionally, the majority of these patients
expressed considerable personal satisfaction with the proce-
dure and their ability to participate in their sport.

Thus, the arthroscopic labral reconstruction procedure
has had good results in both a regular and an elite athlete
patient population. For athletes experiencing limitations
from their hip symptoms, arthroscopic labral reconstruction
can provide a new option that allows them to continue their
careers, and not to retire and undergo a hip replacement.

THREE TO FIVE-YEAR OUTCOMES FOLLOWING LABRAL
RECONSTRUCTION

The previous study documented whether elite ath-
letes could return to sport following labral reconstruction.
The purpose of this study was to provide information on all
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Brandt Snedeker: From Hip Surgery to the Top of Professional Golf in Less Than a Year

How many career changing events can you
have in one year? Four and counting, if you
are professional golf star Brandt Snedeker.
Mr. Snedeker had hip surgery at the Stead-
man Clinic in November of 2011; won a PGA
tournament 9o days later at Torrey Pines;
was named to the U.S. Ryder Cup team early
in September; and won the Tour Champion-
ship and the FedExCup on September 23rd in
Atlanta.

Other than that, the past year or so
has been business as usual for Mr. Snedeker,
who joined the PCA after graduating from
Vanderbilt and playing two years on the Na-
tionwide Tour. In 2007, he was named PGA
Rookie of the Year.

Surgery

Actually, there have been two surger-
ies, one on the left hip in 2010 and a similar
procedure on the right hip last November. “In
2010, my left hip started to hurt during the
U.S. Open,” recalls Mr. Snedeker. ‘I thought
it might have been just a fluke thing and
tried to get through the rest of the season,
but it really never got better. | had a sharp
stabbing pain when | walked, and it was very
sore at night and early every morning.”

‘I had heard about Dr. Marc Philippon
from other golfers and knew that he had
treated Greg Norman for a hip problem. Ev-
ery golfer | talked with had nothing but good
things to say about their experience with Dr.
Philippon and his colleagues at the Steadman
Clinic and the Steadman Philippon Research
Institute.”

‘| sat down with Dr. Philippon on a
Monday, and after looking at MRI results,
he told me that he could get me back to 100
percent in eight weeks—playing tournaments
in 12 weeks. He was completely confident
that it was an issue that could be resolved,
and he was right. | had the operation two
days later, and was playing golf right on
schedule.”

The hip disorders causing Mr. Snede-
ker's pain were, among other things, a torn
labrum and a condition called femoroac-
etabular impingement (FAI). FAl is a common
cause of hip pain and osteoarthritis that
involves too much friction in the hip joint
during extreme range of mation movements.
‘As my left hip got better,” says Mr. Snede-
ker, ‘I noticed a growing problem in my right
hip. It wasn't as bad as the left hip, but it

32

By Jim Brown, Executive Editor, SPRI News

was causing pain, and nothing | tried could
calm it down. | knew | had the same bone
problem as in my right hip and that it wasn't
going to get any better, so | went back to
Vail for pretty much the same procedure
done in 2010."

A Win at Torrey Pines

The second surgery was on November 1,
2011. After three weeks of physical therapy in
Vail with therapists at Howard Head Sports
Medicine, Mr. Snedeker returned to Nashville
and continued rehabbing with his physical
therapists there.

“Having the surgery was the best
health-related decision I've ever made,” he
says. “Just the knowledge Dr. Philippon has
about what he does and working with the
physical therapists four to six hours a day
was a huge bonus in getting me back to 100
percent.”

By mid-January, Mr. Snedeker was back
on the course and ready for the PGA tour
again. In only his second tournament after
surgery, the Farmers Insurance Open at Tor-
rey Pines, he came from seven shots back in
the final round and defeated Kyle Stanley in a
playoff. It was Mr. Snedeker’s third PGA title,
but not his last.

Ryder Cup

On September 4, 2012, the Ryder Cup
team was announced and Mr. Snedeker was
one of four wildcard selections made by
team captain Davis Love, IIl.

“He called and asked me if | wanted to
represent the United States on the Ryder
Cup team,” says Mr. Snedeker. “I couldn’t say
‘ves' fast enough. It's a huge thing for my
career.”

Mr. Snedeker is also one of four Ryder
Cup rockies named to the team. Love
wanted “hot” putters on the team, and Mr.
Snedeker has been one of the best putters
on the tour. The Ryder Cup was played in
late September at Medinah Country Club
near Chicago, a club that has hosted two
PCA Championships since 1999.

Tour Championship and FedExCup

Mr. Snedeker already had the year
of a lifetime when the Tour Championship
tournament began. In addition to the Farm-
ers Insurance Open, he recorded six top ten
finishes and more than $3.5 million in season
earnings.

1415t Open Championship, July 20, 2012, at Royal
Lytham & St Annes golf course, Lancashire, England.
Round 2 - Brandt Snedeker shoots 64 to tie the Low-
est round at the course and -10 under par total after
36 holes. © AP Images

Photo: Stuart Robinson, AP Images

By winning the Tour Championship, he
added $1.44 million in prize money, plus a $10
million bonus from FedEx for accumulating
the most points during the season.

“This is what you work your whole life
for; all those balls you hit,” Mr. Snedeker told
the press after the tournament.

Looking Back, Looking Forward

What would Mr. Snedeker tell someone
with a hip problem similar to his? “I've heard
too many horror stories of what happened to
people who didn't take this kind of condition
seriously. It can affect you for the rest of
your life. It's worth the effort to get the best
medical advice, and there is no question that
Dr. Philippon and the people at Steadman
Philippon are the best at what they do.”

To those who might consider support-
ing SPRI, Mr. Snedeker says, “Every dollar you
donate will go toward helping people recover
from orthopaedic conditions and injuries.
And everything they are doing at SPRI is on
the forefront of helping people return to
good health as fast as possible. They did it
twice for me.”
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patients who underwent this procedure at greater than three
years following their surgery.

From February 2005 to December 2008, 77 patients
required acetabular labral reconstruction and were included
in this study. The institutional review board approved this
study. The patients own iliotibial band was used as the graft.
The tubularized graft was passed through an arthroscopic
port and secured to the acetabular rim with a series of suture
anchors.

Eighteen hips progressed to total hip arthroplasty, and
one hip underwent resurfacing. The average time from
reconstruction to arthroplasty was 28 months. Of the 57
patients who did not require arthroplasty, the mean time
to follow-up was 48 months (range: 36 to 70 months). The
median patient satisfaction with outcome was 8.0 out of 10.
Patient functional scores, activities of daily living scores, and

sport scores all showed significant improvement at follow-up.

This study demonstrates that patients undergoing acetabular
labral reconstruction did not need a total hip replacement
within 56.2 months, on average, following reconstruction.
The patients who did not progress to an arthroplasty pro-
cedure demonstrated significant improvement in outcome
scores and reported high patient satisfaction.

SHOULDER RESEARCH
Anterior Instability Caused by a Fracture of the Glenoid Rim
Repaired with a “Bony Bankart Bridge” Technique

Shoulder instability is a common orthopaedic problem,
especially in the younger patient. The condition of instabil-
ity occurs when the shoulder structures (muscles, tendons,
bones, and ligaments) that surround the shoulder do not
work in concert to hold the humeral head in the shoulder
socket. When a person sufters a direct blow to the shoulder
or trauma from a fall or an accident, shoulder instability
can result. When the soft tissue in the front of the shoul-

der sustains enough trauma to tear away from the bone,
it is called a Bankart lesion. However, when the shoulder
trauma is of sufficient force to drive the humeral head into
the glenoid, causing a fracture of the glenoid rim, it is called
a bony Bankart lesion. In 2007, Porcellini and co-authors
published an article in a sports medicine journal stating that
there is a 4 to 70 percent incidence of bony Bankart lesions,
which mostly occur in men. These bony lesions contribute to
recurrent instability after failed soft tissue repair. If these bony
Bankart lesions are not fixed at the time of soft tissue repair,
recurrent instability can occur. Several different open and
arthroscopic techniques for repair or reconstruction of the
anterior glenoid rim have been described, with arthroscopic
treatment being more challenging.

Dr. Peter Millett and his research scholar from Germany,
Dr. Frank Martetschliger (see page 46), identified 19 patients
with bony Bankart lesions arthroscopically repaired by Dr.
Millett using the arthroscopic Bony Bankart Bridge (BBB)
technique. The goal of the study was to evaluate the clinical
and functional outcome of the treated patients who were at
least one year out from their surgery. There were 16 men and
3 women with an average age of 41 years (range: 19 to 70
years) included in the study. The mean duration of follow-up
was 2.5 years (range: 1 to 4 years). The majority of patients
had a ski or snowboarding fall (15/19) and noted several
dislocations prior to surgical repair. Only one patient had had
a prior soft tissue repair for problems with instability. At an
average of 2.5 years postoperatively, the American Shoulder
and Elbow Surgeons (ASES) score and Single Assessment
Numeric Evaluation (SANE) score were excellent, with 97.6
and 97 4, respectively, out of 100 points. Patient satisfaction
was 9.1 out of 10.Two patients reported a re-injury that has
caused recurrent feeling of shoulder instability. In conclusion,
the BBB arthroscopic technique restores shoulder stability
and provides good shoulder function as well as patient satis-
faction for these difficult-to-treat cases.

A B

C

(a)Diagnostic arthroscopy confirms the presence of an anteroinferior bony Bankart lesion. Note the bony fragment is still attached to the anterior capsule. (b) A medial
anchor is secured and its sutures are passed around the bony fragment and capsule. The free ends are secured to another anchor which is placed in a lateral position,
reducing the fragment together with the soft tissue. (c) Completed BBB repair after insertion of the lateral anchor.
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TENDON GRAFT RECONSTRUCTION FOR ANTERIOR
STERNOCLAVICULAR (SC) JOINT INSTABILITY
Sternoclavicular (SC) joint instability is very rare and
comprises only three percent of all shoulder injuries. This
type of joint injury mainly occurs after high-energy trauma
caused by motor vehicle crashes or sports injuries. The treat-
ment of injuries that affect the sternal articulation of the
shoulder girdle is controversial. For SC joint instability, the
first line of treatment is usually non-operative. However,
if patients complain of ongoing pain and a feeling of SC
instability after initial immobilization and physical therapy,
surgical treatment is recommended. Numerous doctors have
described several operative procedures for these injuries, with
varying results. The goal of this study by Dr. Peter Millett
and Dr. Frank Martetschlager was to evaluate the clinical
and functional outcome of 15 patients who were surgically
treated for SC joint instability by tendon graft reconstruction.
Indications for surgical reconstruction were persistent symp-
tomatic SC joint instability and irreparable SC joint liga-
ments. To reconstruct the SC joint, another piece of tendon
(usually a knee hamstring tendon) is taken from elsewhere in
the body and sewn through the clavicle and sternum (breast-
bone). The graft is then tightened appropriately so as to
stabilize the SC joint. Metal pins and wires should be avoided
when fixing the SC joint since there is a risk for punctur-
ing vital organs that reside near the breastbone. The doctors
hypothesized that this reconstruction technique restores SC
joint stability and provides good shoulder function along
with high patient satisfaction.

COMPLICATIONS FOLLOWING BICEPS TENODESIS

Biceps tendon disorders are commonly associated with
rotator cuff tears, but are also thought to be pain genera-
tors within the shoulder due to inflammation or irritation,
instability, or tendon tearing. The biceps tendon attaches the
biceps muscle to the bone within the shoulder joint. The
biceps tendon then passes out from the joint through the
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rotator cuff, down the bicipital grove, providing tension for
your biceps muscle. When a biceps tendon ruptures, it may
cause a Popeye deformity, which is a bulge of the biceps
muscle towards the elbow.

Typically, patients over 40 undergoing shoulder surgery
with a diseased or torn biceps will be treated with a biceps
tenodesis. A biceps tenodesis entails cutting the anatomical
attachments of the biceps within the joint from the top of
the glenoid, and pulling the tendon out of the joint through
the bicipital grove and reattaching it to the upper part of
the humerus. The tendon is reattached into the bone using a
small bioabsorbable screw, which is then left the bone. It takes
at least six weeks for this tendon to heal to the bone.

Dr. Peter Millett, along with Visiting Scholars, Dr. Daniel
Rios from Mexico and Dr. Frank Martetschliager from
Germany, wanted to determine what the biceps tenodesis
complication rates are. They looked at 636 patients who
underwent a biceps tenodesis performed in the past five years
by Dr. Millett, using the same technique for each, to see how
many patients experienced a complication. Their hypothesis
was that a biceps tenodesis is safe and effective for treat-

ing biceps pathology with low complication rates in a large
cohort. Of the 636 patients, 491 met the inclusion criteria of
having the same surgical tenodesis technique, no prior biceps
treatment or rupture, and a postoperative physical examina-
tion by the surgeon.

Of the 491 patients, 11 patients had documented com-
plications. The overall complication rate was 2.4 percent,
which validates the hypothesis that a biceps tenodesis is a safe
and effective surgical treatment for biceps pathology with

low complication rates.




The Center for Outcomes-Based Orthopaedic Research

1st photo: right shoulder healthy biceps.

ANKLE AND FOOT RESEARCH
Validate Foot and Ankle Scores

The goal of the Steadman Philippon Research Institute,
and more specifically, the Center for Outcomes-Based
Orthopaedic Research, is to improve patient care through
outcomes-based medicine research, which relies on outcomes
measures, Or scoring systems, to track our patients’ progress
over time. In order to make sure we are getting accurate
feedback from our patients, we must use the proper scoring
systems, which must be reliable and valid. Validation of scores
is a very important step in the collection of data. In order for
validation, an outcomes measure must pass certain tests. For
example, a score must be able to measure what it is intended
to measure, such as a functional score actually measuring
function, or a pain scale accurately reflecting a patient’s true
level of pain. A score must also be able to measure both high
and low scores, without having the vast majority of patients
fall above or below the patient average. In other words, a
score should be able to measure outcomes for all patients,
without having any one patient top out or bottom out on
the scale. An outcomes score must also be able to be repeated
multiple times in order to account for reproducibility. A score
must also be able to measure change in the patient’s progress.

Once a scoring system is validated, we are able to imple-
ment this scoring system and have confidence that we are
obtaining an accurate assessment of our patients and where
they are in the recovery process. Once we have obtained
these data, we are able to analyze and relay the results to the
physicians. This process creates a feedback loop, allowing the
physicians to understand how their patients are doing and
how their results can be improved.

Various outcomes scores have been validated in the
knee, as well as other joints. However, the foot and ankle lack
a validated outcomes score with which to track outcomes.
Since SPRI began collecting foot and ankle data when Dr.
Clanton first arrived, we have been excited to begin this area
of research. Currently, we collect 10 different scores from our

2nd photo: Tendinopathy of the long head of the
biceps in the left shoulder.

3rd photo: Open tenodesis of the long head of the
biceps with a tear of the biceps anchor.

patients with foot and ankle injuries. Our goal is to validate
one of these foot and ankle scores and use that score for each
outcomes study we design. By using the same score each
time, physicians and patients alike will be able to compare
their results with other institutes and patients, allowing our
patients to gauge where they are in the recovery process. This
process of outcomes measures validation allows our physi-
cians to accurately monitor their patients in real time, each
step of the way.
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Kelly Adair Guiding the Vision of SPRI's Surgical Skills Laboratory

They come to Vail, without fanfare, from

all over the world, and they are not here to
ski. They are surgeons, scientists, fellows,
scholars, and medical professionals who dis-
appear into the Steadman Philippon Research
Institute’s Surgical Skills Laboratory.

When they emerge a day or two (or lon-
ger) later, they will have completed intensive
courses that allow them to advance their
knowledge of orthopaedic surgery, master
their surgical skills, and test products that
may change the course of treatment for mil-
lions of patients.

The person who coordinates these
conferences from start to finish is Kelly Adair,
director of the Surgical Skills Laboratory. He
has been on track to assume a position of
this magnitude since his college days, when
he earned a degree in integrative physiol-
ogy (pre-med) at the University of Colorado
Boulder.

‘| had worked as a personal trainer
while in school full-time and, at one time,
was moving in the direction of becoming a
doctor or a physical therapist (DPT),” says
Mr. Adair. “I changed my mind, but | was
still passionate about health, wellness, and
movement. | worked for a start-up before it
was sold, then became a sales representative
for a medical device company.”

Mr. Adair spent 9o percent of his time
in the operating room, working with doctors,
nurses, and technicians. Then he was ap-
proached about a position to set up, market,
and manage the day-to-day operations of
a new surgical skills laboratory at SPRI. Mr.
Adair was very interested.

On the Frontier of Preventive Medicine

‘| was aware of Steadman Philippon
and its reputation as an orthopaedic research
center of excellence,” he says, “but what
really caught my attention was the Institute’s
role in advancing the prevention of sports
injuries. SPRI was already on the edge of that
new frontier, and | am extremely fortunate
to get the opportunity to be a part of the
process.”

By Jim Brown, Executive Editor, SPRI News

The Surgical Skills
Laboratory opened in Feb-
ruary 2011 and has been
described as one of the
most advanced facilities of
its kind in North America.
It houses 10 state-of-the-
art arthroscopic wetlab
stations and drop-down
panels for each sta-
tion that contain water,
suction, electricity, and
audio-visual systems. The
system makes it pos-
sible for participants to -
view demonstrations on
monitors within the lab,
conference rooms, and
dissection area. There are 10 video towers,
freezer storage space, a steam generator for
instrument cleaning, fume hoods for ventila-
tion, handheld instruments, teleconference
capabilities, and three conference rooms.

“The lab gives physicians the unique
opportunity to practice both arthroscopic
and open sports medicine procedures on
cadaveric specimens,” explains Mr. Adair.
“The most satisfying aspects of my job are
being able to aid surgeons with a hands-on
learning experience and to watch them work
with Steadman Philippon Fellows on new
technigues and devices.”

As many as 60 to 8o surgeons have
rotated through the lab’s 1,500 square foot
facilities at one time, some listening to
lectures, others in the lab practicing new
techniques. Among the first companies to
take advantage of the Surgical Skills Labora-
tory are Smith & Nephew, Arthrex, Conmed/
Linvatec, Small Bone Innovations, Stryker,
KFx, Memometal, Wright Medical, Sonoma
Orthopedics, and BioMet Sports Medicine.

“Each session is a challenge for me,”
Mr. Adair adds. “Instrumentation and surgical
procedures are always changing, always
evolving. To do the best job | can, | need to
be familiar with those changes.”

Kelly Adair

Photo: Barry Eckhaus

Mr. Adair is also charged with marketing
the services of the SPRI Surgical Skills Labo-
ratory to the rest of the world. He produces
print, video, and online presentations (http://
www.sprivail.org/surgical-skills-laboratory),
and he uses his experience in medical sales
to communicate with national and inter-
national medical groups, associations, and
companies.

Above and Beyond

“At SPRI, we want to go above and
beyond the services provided by other labs.
With the help of my colleagues, surgeons
can walk in and start practicing immediately.
Everything has been set up for them in
advance, which gives them more practice
time and a more productive lab experience.
It's a feature that sets our lab apart from
others. The more surgeons get to fine tune
their skills with new products, techniques,
and procedures, the more they will be able
to serve the medical community and its
patients,” says Mr. Adair.

On his role as the first director of the
Surgical Skills Laboratory: “It's an honor and
an opportunity of a lifetime to be part of
such a unique and talented team.”



Surgical Skills Laboratory

By Kelly Adair, Director, Surgical Skills Laboratory

Advancing Orthopaedic Surgery with the Latest Techniques and

Tools in Our Newly Renovated Surgical Skills Laboratory

Innovation has arrived at the Steadman Philippon Research
Institute’s Surgical Skills Laboratory with one of the most
advanced laboratories in North America. Amid recent reno-
vations, thanks to many generous contributions from private
donors and industry, as well as our continued partnership
with Vail Valley Medical Center, the SPRI laboratories are at
the peak of advancing orthopaedic medical education. The
new Surgical Skills Laboratory has been off to a great start.
We have hosted several different labs for visiting surgeons,
scholars, Fellows, and medical companies.

Medical education is at a high point in the industry, and
continually increasing throughout the world. Companies
have private laboratories at their headquarters and staff dedi-
cated specially to managing and operating multiple courses
annually. Specifically, the more we can hold hands-on cadaver
labs for surgeons, the better the outcomes for the future.
Practically, the labs will further innovation and advance less
invasive procedures that will benefit every patient in the long

run by creating more reproducible, highly trained surgeons
throughout the world. Moreover, this will further reduce the
costs for patients who need very specific procedures that are
not currently reimbursed by insurance companies.

A total of 20 outside company labs have been held at
our facilities, and more are expected. The goals of various
company labs range from physician training to product devel-
opment. Large multi-station surgeon training courses provide
a highly valuable, hands-on experience for both orthopaedic
sports medicine Fellows and newly experienced surgeons
to practice techniques with our Institute’s highly respected
surgeons. Product development labs provide a unique ‘brain-
storming’ setting with the goal of helping to further advance
the design of orthopaedic-related implants and products.
Surgical Skills labs allow for practice and reproducibility
of surgical techniques, eventually increasing patient safety
within the field of orthopaedic (sports) medicine.

We have hosted labs for all major joints of the human
body, such as the knee, hip, shoulder, elbow, foot and ankle,
and hand and wrist, significantly increasing continuing edu-
cation opportunities for physicians. For example, we hosted

a two-day course for Small Bone Innovations, Inc., attracting
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Surgical Skills Laboratory

surgeons throughout the country to practice Scandinavian
Total Ankle Replacement (S.T.A.R).We have also contin-
ued to host several hip arthroscopy courses with Smith &
Nephew. Medical education courses continue to attract visit-
ing clinicians from all over the world. Courses allow them
the opportunity to further advance and master their surgical
skills in arthroscopy and related orthopaedic procedures with
hands-on simulations, while also allowing visiting surgeons

the opportunity to learn from one of our expert surgeons
who serve as on-site instructors. The Institute has hosted
labs for, among others, Conmed/Linvatec, Arthrex, Inc.,
KFx Medical, Memometal, Inc. (Stryker), Wright Medical,
Sonoma Orthopedics, and BioMet Sports Medicine.

Two arthroscopic stations with our custom drop-down panels.

Institute’s 10 station surgical skills laboratory with arthroscopic video towers.
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Additionally, the more revenue we can generate from
labs, the more we can independently support our fellow-
ship program, research, and education, and continue to be
the world leader in research into the causes, prevention, and
treatment of orthopaedic disorders. We anticipate having up
to 1,000 surgeons visit our lab annually. The more surgeons
we can reach out to, the better the outcome for the patients
in the operating room. Thus, we are able to advance our mis-
sion of “Keeping People Active” and educating the world-
wide orthopaedic community, one person at a time.

Thank you to all of our staff for your continued support
of laboratory functions. The Surgical Skills Laboratory could
not function without you.

A group of surgeons participating in a total ankle replacement.



Department of BioMedical Engineering: New Name, New Research, New Recognition

As the Steadman Philippon Research
Institute continues to evolve, the name of
the Biomechanics Research Department
has been changed to the Department of
BioMedical Engineering.

“Due to our recent growth and the
expansion of our subdisciplines and spe-
cialized methodologies, the change is very
timely,” says Coen Wijdicks, Ph.D., director
of the Department and senior staff scien-
tist. “We look forward to the opportunities
this change will bring, and we believe it
will allow SPRI to be more competitive for
grants, industry relations, and overall rec-
ognition in this exciting field of research.”

The newly named Department of
BioMedical Engineering includes the sub-
disciplines of biomechanics, musculoskel-
etal mechanics, biomedical imaging, and
orthopaedic engineering.

New Rotator Cuff Research

Researchers in SPRI's Department of
BioMedical Engineering have recently com-
pleted a study on the best procedures for
repairing massive rotator cuff tears. The
results were presented in San Francisco
at the annual meeting of the Orthopaedic
Research Society. According to the Insti-
tute, a massive rotator cuff tear is defined
as a tear greater than 5 cm in length or
one that involves two or more rotator cuff
tendons. The study concluded that double-
row and augmented double-row surgical
procedures yield stronger, longer-lasting
outcomes than traditional single-row
approaches.

Rotator cuff injuries and tears are
common causes of shoulder pain and
weakness. Treatment for rotator cuff tears
is why individuals will often see a shoulder
surgeon. According to the American Acad-
emy of Orthopaedic Surgeons, more than
two million people in the U.S. go to their
primary care physician and specialty clinics
because of a rotator cuff problem. Recent
literature suggests that between nine and
25 percent of these injuries were treated
arthroscapically.

During the study, which was per-
formed in the new biomechanical testing
laboratory on the SPRI campus in Vail,
Colorado, 20 specimens were placed into
one of four groups. Each had been treated
using one of the following three rotator
cuff repair procedures: a single-row rota-
tor cuff repair, a double-row repair, or an
augmented double-row repair that uses
collagen bio-implants
(patch) to help
provide the heal-
ing tissue a secure
scaffold to grow into.

the best procedures for repairing massive
rotator cuff tears. Because the biome-
chanical tests were performed in real-time,
we were able to visibly see how well each
surgical technique performed during our
testing procedure. What we found is that
for massive rotator cuff tears where the
double-row and the augmented double-
row techniques were used, repairs endured
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The fourth group
consisted of the

[ Department of BoMedical Engineering J

intact, or non-injured,
condition.

In order to
conclude what the
best procedures for
repairing massive
rotator cuff tears E
are, scientists tested
each massive rota-
tor cuff tear repair
using state-of-the-
art biomechanical
science technology E
that applies motion
and pressure on each
specimen. This spe-
cific testing method
was used to deter-
mine which technique
was strongest and
had the greatest
long-term success
(Fig. 1). Scientists
developed a unique
testing protocol that
simulates a typical
rehabilitation regimen
following massive
rotator cuff tears.

According to Dr.
Wijdicks, “The study
sheds light on several
theories surrounding
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Fig.1
Four rotator cuff specimens, left to right: intact, single-row rotator cuff repair,
double-row repair, and augmented double-row repair with collagen bio-implant.
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Department of BioMedical Engineering: New Name, New Research, New Recognition (cont.)
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Graphical representation of the testing data, showing how an intact rotator
cuff compares to varying repair techniques. The double-row technique was
insignificantly superior to the single-row technique when compared to the

intact state.

lllustration of a left knee in the biomechanical
testing apparatus during application of a simulated
pivot shift. During applied valgus (a) with internal
rotation (b), the electromagnetic transmitter (c), po-
sitioned above the knee, generated electromagnetic
pulses that the sensors (d) received to determine
three-dimensional positioning.

Credit: Knee Surgery Sports Traumatology
Arthroscopy
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significantly more cycles to failure and
had higher maximum load ranges than the
single-row repairs, and were actually as
strong as healthy intact rotator cuffs.”

Prior to the study, there were also
concerns among orthopaedic specialists
that augmentation of the repair with a
collagen patch would negatively influence
the overall repair quality. However, it was
determined that augmentation with a
collagen patch did not have any adverse
biomechanical effects on the strength of
the repair.

“The study offers hope for patients
who suffer from massive rotator cuff in-
juries, and will allow orthopaedic surgeons
better insight and more precise surgical
techniques to treat these injuries. This new
information from our research efforts will
ultimately translate to better outcomes for
the patient,” says Dr. Peter Millett, direc-
tor of Shoulder Surgery at the Steadman
Clinic and a pioneer in the development of
double-row arthroscopic rotator cuff repair
surgery and rotator cuff augmentation
with collagen patches.

The biomechanical tests were performed in real-time using the Instron Electro-
Puls E1000, allowing researchers to visibly see how well each surgical technique
performed during testing procedures.

New Knee Research

Robert LaPrade, Ph.D., M.D., chief
medical research officer at SPRI, and Coen
Wijdicks, Ph.D., are among the co-authors
of “Evaluation of a Simulated Pivot Shift
Test: A Biomechanical Study,” published
online in the November 11, 2011, edition
of Knee Surgery, Sports Traumatology,
Arthroscopy.

Anterior cruciate ligament (ACL)
reconstruction procedures have led to an
increased interest in quantifying the knee’s
stability. The pivot shift test is a compli-
cated, specific test of ACL deficiency. The
purpose of this study was to compare
different simulated pivot testing methods
using 12 cadaver knees in a laboratory
setting.

Dr. LaPrade, Dr. Wijdicks, and fellow
researchers Lars Engebretsen, and Colin
Anderson, concluded that the combina-
tion of internal rotation (rotating the knee
toward the center of the body) and valgus
torques (bending or twisting outward) best
recreated the movement that occurs in the
pivot shift test in a laboratory environment.







Department of BioMedical Engineering

Coen Wijdicks, Ph.D., Department Director, Senior Staff Scientist; Erik Giphart, Ph.D., BioMotion Laboratory Coordinator, Senior Staff Scientist; Kyle Jansson, B.S.,
Senior Mechanical Engineer; Mary Goldsmith, M.Sc., Robotics Engineer; Sean Smith, M.Sc., Research Engineer; Max Michalski, M.Sc., Research Assistant;
Kevin Campbell, B.S., Research Assistant; Katharine Wilson, M.Sc., Research Assistant; Nicholas Kennedy, B.S., Research Assistant

In 20m, three themes were apparent in the Department of
BioMedical Research. The first was “Evolving,” as evidenced
by the change in the Department’s name, expanding technical
responsibilities of staff members, and challenging new areas of
research. “Excellence” was reflected by the number and qual-
ity of peer-reviewed publications, presentations, patents, and
collaborative efforts between the Steadman Clinic and Steadman
Philippon Research Institute, as well as with institutions in the
U.S. and abroad. The third theme—"Expectations”—was seen as
the Department continued to meet the lofty expectations of the
scientific community, and to meet the needs of patients who
benefit from their biomedical research.
EVOLVING: CHANGES

As the Steadman Philippon Research Institute con-
tinued to evolve, the name of the Biomechanics Research

Department was changed to the Department of BioMedical
Engineering. Because of recent growth and the expansion

of subdisciplines and specialized methodologies, the change
was timely and is expected to make the Department more
competitive for grants, improve industrial relations, and lead
to greater overall recognition. The newly named Department
of BioMedical Engineering includes biomechanics, muscu-
loskeletal mechanics, biomedical imaging, and orthopaedic
engineering.

EXCELLENCE: ACCOMPLISHMENTS
Studies were proposed, planned, or conducted that
involved:
* best procedures for repairing massive rotator cuft tears
* a comparison of different simulated pivot testing methods
» alterations in glenohumeral kinematics
* glenoid inlay CT
* coracohumeral distance
* biplane shoulder validation
* rotator cuff biplane
* glenoid inlay stability
* single bundle versus double bundle ACL reconstruction
* hip kinematics in ice hockey goaltenders
* CT bone geometry reconstruction
* biplane fluoroscopy matching
* translation of humeral head center relative to glenoid

Robert F. LaPrade, M.D., Ph.D., Coen A. Wijdcks, Ph.D., Kyle Jansson, Mary Goldsmith, M.Sc. , and J. Erik Giphart, Ph.D.
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e acromiohumeral distance as function of elevation angle

* biomechanics of lateral meniscus tears

* biomechanical evaluation of repair strength of clavicle

* biomechanical comparison of eight tibial soft tissue devices
for ACL fixation

* reducing injuries in snowboading

* analysis of MCL ligament knee augmentation repair

* comparisons of two knee braces

« treatment of hip injuries with platelet-rich plasma
And many more...

Peer-reviewed publications provide credibility among
peers, reach large audiences, are placed into the National
Library of Medicine, and share the findings of research
conducted at SPRI with physicians and scientists around
the world.

PUBLICATIONS, PATENTS, GRANTS

In 2011, the Department produced 19 high-impact,
peer-reviewed publications—a rate of 1.6 publications
per month—in publications such as the American_Journal
of Sports Medicine, Sport Rehabilitation, Hand Surgery, Journal
of Orthopaedic Research, Knee Surgery, Sports Tiaumatology,
Arthroscopy, and The Journal of Bone and Joint Surgery. Out of 19
total SPRI/BioMedical publications, 10 were in the American
Journal of Sports Medicine. With the newly built laboratories in
2012, the number of SPRI BioMedical Engineering publica-
tions, including those submitted, in revision, accepted, and
published, has increased.

In addition, 12 podium and 13 poster presentations
were made at national and international conferences. The
Department submitted two patents and received close to
$500,000 in outside academic and industry-related grants.

COLLABORATIVE EFFORTS

The Department collaborated with Steadman Clinic
physicians (J. Richard Steadman, M.D., Marc Philippon,
M.D., Peter Millett, M.D., Robert LaPrade, M.D., Tom
Hackett, M.D., Thomas Clanton, M.D., and Randy Viola,
M.D.); Sports Medicine Fellows (Jeffrey Padalecki, M.D.,
Robert Boykin, M.D., Benjamin Petre, M.D., Christian
Balldin, M.D., and Norman Waldrop, M.D.); ATC Fellow
Jennifer Wages, ATC, Ph.D.; International Research Scholars
(Frank Martetschliger, M.D., Daniel Rios, M.D., Cathrine
Aga, M.D,, Peter-Paul de Meijer, M.D., and Lourenco
Peixoto, M.D.).

National collaborators included Colorado State
University, the U.S. Ski and Snowboard Association, and
the Hospital for Special Surgery in New York. International
collaborative research efforts were conducted with the
University of Oslo, Norway, and Aarhus University in
Denmark.

COMMUNITY OUTREACH

The Department also continued in its role of provid-
ing special guidance from SPRI scientists for young scholars.
Seventh-grader Sydney Sappenfield (PAGE 68) won the
gold medal in the regional state science fair. Sappenfield,
along with several classmates, won prizes for Most Scientific
and Best Overall projects, and they were among more than
100 seventh- and eighth-grade students from across the state
chosen to participate in the Annual Meeting of the Colorado
Wyoming Junior Academy of Science.

Travelers who fly on Delta Airlines and who read Delta’s
in-flight magazine, SKY, got helpful advice from a variety of
sports science researchers, including SPRI’s Coen Wijdicks,
Ph.D. Among the eight tips for avoiding sports injuries was
the following from Dr. Wijdicks: “Catch injuries the first
time. A seemingly innocuous twist of the knee could require
the usual rest-ice-compression-elevation treatment, or a
lot more. An acute injury that is not treated properly can
become chronic and lead to joint instability and cartilage
damage. The most common risk factor for injuries is a
prior injury.”

EXPECTATIONS: PROJECTIONS FOR THE FUTURE

The Department aims to continue a balanced approach
of research, measurable outcomes, collaboration with national
and international institutions, and community outreach. This
“high-risk / high-reward” approach requires generous con-
tinued support of the Institute and the Department, as well as
continued high-quality production from its staff.

The Department of BioMedical Engineering will main-
tain its forward momentum in 2013, and will continue to
fulfill its mission of 1) advancing patient care by focusing on
injury mechanisms, 2) developing and validating novel surgi-
cal treatment and rehabilitation techniques, and 3) teaching
advanced research protocols using state-of-the-art biomedical
research techniques and technologies.
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Imaging Research

Charles P. Ho, M.D., Ph.D., Director, Imaging Research; Eric Fitzcharles, M.D., Imaging Research Fellow; Sean Smith, M.D., Imaging Research Fellow; Erin Lucas, M.Sc.,

Senior Project Engineer; Rachel Surowiec, M.Sc., Imaging Research Assistant

In 20m, Imaging Research continued to develop and evaluate
noninvasive imaging techniques of the joints for the purpose

of improving clinical diagnosis, directing and monitoring clinical
treatment and outcomes, and enhancing the clinical relevance of
research conducted in all of the departments at the Steadman

Philippon Research Institute.

STAFF

Eric Fitzcharles, M.D., completed his one-year term
as an Imaging Research Fellow in July 2012, and returned
to his practice, between Lexington, Kentucky and Edwards,
Colorado. Sean Smith, M.D., began his tenure as an Imaging
Research Fellow in August 2012. Each Imaging Research
Fellow is a board-certified radiologist. Erin Lucas, M.Sc.,
continued her work as senior project engineer, as did second-
year research assistant, Rachel Surowiec, M.Sc.

TECHNOLOGY AND EQUIPMENT

The Imaging Research database continued to expand
at the rate of approximately 200 magnetic resonance image
(MRI) clinical exams per month. Data are derived from
Steadman Clinic patient evaluations, which include imag-
ing as an integral component of evidence-based medicine
practiced at the Clinic and of research conducted at SPRI.

RESEARCH

Quantitative MRI mapping refers to special magnetic
resonance image sequences that are able to detect microscop-
ic changes in tissue health that occur before damage can be
visually detected. The SPRI Imaging Research Department
is conducting several research studies to improve the clinical
usefulness of these scans so that tissue damage in patients can
be detected before progressing to more serious damage.

Research Imaging continued the process of quantify-
ing imaging diagnoses of articular cartilage and soft tissue
health—specifically involving cartilage of the hip, knee, and
rotator cuff of the shoulder. Studies used asymptomatic (in
terms of tissue health) volunteer subjects to collect norma-
tive baseline data. This information is used for the purpose of
identifying and quantifying biomarkers. The Department also
began to enroll Steadman Clinic patients being treated for
knee and hip disorders in order to compare their data with
the normative base.
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Charles P. Ho, M.D., Ph.D.

Tissue samples of cartilage waste recovered during nor-
mal arthroscopic treatment are being analyzed at Colorado
State University for biochemical properties, and then com-
pared to quantitative imaging of the cartilage performed
preoperatively at the Clinic and Institute (See Collaborative
Eftorts).

All of these efforts are part of the Department’s imaging
mapping research that involves quantification, reproducibility,
and follow-up of articular cartilage early degeneration by
using imaging biomarkers.

The results of these studies will allow Imaging Research
and other SPRI departments to draw on the findings and
compare them with the ongoing collection of data with
every patient seen at the Clinic. Emphasis on reproducibility
of the quantitative mapping should then allow following of
each patient for response to treatment received at the Clinic,
as well as disseminating the Clinic’s and Institute’s results and
data for use by other orthopaedic care centers and practitio-
ners throughout the country and world.

The Department advanced its screening studies of hip
injuries in young athletes and adults. Subjects came from Vail
Valley youth leagues and clubs. The goal is to understand
the prevalence and evolution of potential problems (such
as overuse) that are associated with people who participate
in sports-related activities such as hockey players and skiers.
Among the SPRI physicians who collaborate with Dr. Ho



and his staff are Dr. Richard Steadman, Dr. Marc Philippon,
Dr. Robert LaPrade, and Dr. Peter Millett.

COLLABORATIVE EFFORTS

Siemens continued its role as the major collaborative
partner with Imaging Research by providing funding for the
SPRI Imaging Research Fellowship and by supporting and
collaborating with the Department’s work of imaging and
mapping research, and identifying biomarkers associated with
tissue health.

SPRI Imaging Research also continued its association
with Colorado State University. Some of the cartilage waste
components that are recovered as part of normal arthroscopic
treatment are sent to the university for analysis of histology
and to determine the biochemical properties. The compo-
nents can then be compared to arthroscopic findings and
imaging mapping results—all toward the goal of validating
the quantification and mapping being conducted in Imaging
Research.

Beginning in 2012 the Ken and Anne Griffin
Foundation will fund the Griftin Visiting Scholar Program
for Clinical Sports Medicine MRI (Pg 8).

The process of identifying and recruiting the first
Griffin Visiting Scholar has already begun, and the physician
who is selected for the position will begin his or her work in
2013.That person will read and review clinical patient MRI
exams, assist in developing and validating sports medicine
MRI protocols and scoring systems, and collect imaging data
to be incorporated into SPRI’s existing clinical and operative
database.

PROJECTIONS

Imaging Research will continue its efforts toward using
MRI procedures in combination with other imaging modali-
ties such as computed tomography (CT) and ultrasound to
evaluate noninvasively the health, injury, and response to
treatment of the joints and muscles of Clinic patients and all
active people.

The Department will also continue adding imaging
data to SPRI’s database and will collaborate with the other
departments at the Institute, as well as with institutes and
research facilities throughout the United States and the
world.
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Visiting Scholars Program Brings German Physician to the Institute
Dr. Frank Martetschlager named 2011-2012 Arthrex European Visiting Scholar

After six years of medical school at the Uni-
versity of Warzburg in Germany and six more
years as a resident at hospitals in Mannheim,
Heidelberg, and Munich, Dr. Frank Mar-
tetschlager was on schedule to begin his
career as a physician. Then a series of events
occurred that changed the direction of his
medical education.

Early in 2011, he was in Vail to ski with
friends, but he was also able to visit the
Steadman Clinic and the Steadman Philippon
Research Institute. “I knew about the Clinic
and the Research Institute because many of
the European soccer players who had been
injured were sent to Vail for treatment. | also
knew two physicians in Germany who had
spent time at Steadman Philippon, and they
had nothing but good things to say about it.”

Developing Clinical Skills and Research
Capabilities

“When | saw the facilities and met Dr.
Peter Millett and others at the Institute, |
was really impressed with the people, the fa-
cilities, and the opportunities for developing
clinical skills, as well as engaging in research,”
says Dr. Martetschlager.

By the time Dr. Martetschlager returned
to Germany, the AGA-Society for Arthros-
copy and Joint Surgery and SPRI were in
the process of selecting the next Arthrex
European Visiting Scholar. Arthrex, Inc. is an
orthopaedic medical device company com-
mitted to research and advancing the knowl-
edge of the world’s medical community.

Dr. Martetschlager applied for the
Visiting Scholar position, and in May 20m
was notified by the Society that he had been
selected as the recipient over other ortho-
paedic surgeons from throughout Europe.

‘| was very excited going there for a
year, working with Dr. Millett, who is one of
the most famous and best shoulder surgeons
in the world,” he remembers. Four months
later, he began his one-year term at Stead-
man Philippon.

By Jim Brown, Executive Editor, SPRI News

First Impressions

“My first impressions of the Clinic, the
Research Institute, and Vail were very posi-
tive,” says Dr. Martetschlager. ‘I was given
a warm welcome by Dr. Millett and his wife,
Sarah, as well as the whole Steadman Clinic
and SPRI team, and felt at home very quickly.
| could not have imagined that Vail was such
a great place to be in the summer. I'm a pas-
sionate skier, but in August and September
| enjoyed hiking in the mountains and using
my mountain bike."

Weekdays at SPRI, however, are not
about skiing, hiking, and mountain bik-
ing. Like other visiting scholars, Dr. Mar-
tetschldger is usually at work by 7:00 am,
ready to put in a day that might last 10 to 12
hours. Assisting Dr. Millett, he sees patients,
observes and assists in the operating room,
conducts clinical and biomechanical research,
and writes scientific papers.

Dr. Martetschlager and Dr. Millett are
conducting research to determine the best
technique for stabilizing a shoulder that has
been injured. He hopes to complete the
research before he returns to Germany and,
with others on the SPRI research team, to
submit it for publication.

“We at SPRI are looking forward to the
excellent research that Dr. Martetschlager
has proposed to complete during his scholar-
ship year. Early results have shown some
promising results that pertain to labral repairs
of the shoulder,” says Coen Wijdicks, Ph.D.,
director of the Department of BioMedical
Engineering.

“It's a perfect situation here,” says Dr.
Martetschlager, “We have the Clinic, Howard
Head Sports Medicine, and the Research
Institute all in the same place. At home, we
have to do our research separately from our
regular duties, and that makes it much more
difficult.”

Monday Morning Meetings

“All of the physicians, Fellows, and visit-
ing scholars, including Dr. Steadman, attend
Monday morning to discuss their work and
ongoing research. You've grown up hearing
about Dr. Steadman and his knowledge of
surgery and biomechanics, then one day you

Frank Martetschlager, M.D.

are in the same room talking with him,” says
Dr. Martetschlager.

“Dr. Steadman, Dr. Millett, and the
other physicians and scientists are always
available to talk with you and answer any
questions. They are the same way with
patients. Whether they have the time or
not, they take time to sit down and talk with
each person.”

Life-Changing Experience

“The time that | am spending here will
change my personal and professional life,”
says Dr. Martetschlager. “It is one of the
special years in my life and | am grateful to
the Institute and to Dr. Millett for making it
possible.”

‘| would tell anyone who suffers an
injury or who has an orthopaedic condition
that requires medical attention to consider
coming here. Trust these men and women.
They really know what they are doing, based
on the latest research.”

“For those who might consider support-
ing the work of the Research Institute,” Dr.
Martetschlager concludes, ‘I can tell them
that their money is not wasted. It is used
for research that makes surgical outcomes
better and that helps keeping people active.
It would be a great investment.”
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Visiting Scholar

The European Visiting Scholar, developed and sponsored by Athrex, Inc., has become the madel for our Visiting Scholars program. The
SPRI Visiting Scholars programs are sponsored by corporate and individual donors. Our program was developed in conjunction with Arthrex,
Inc., an orthopaedic medical device company. Arthrex’s founder and president, Reinhold Schmieding, has had a long-time interest in education.
Mr. Schmieding approached us with an idea for educating a European orthopaedic surgeon with interest in research, committed to funding
it, and the Visiting Scholars program was created. Mr.Schmieding commented, “Arthrex is pleased to contribute annually to the Institute. The

sponsoring of a European research fellow exemplifies Arthrex's commitment to orthopaedic research to advance knowledge of the global
medical community and to helping surgeons treat their patients better.” Arthrex, Inc., is annually sponsoring the European Visiting Scholars
program, and due to its success, Mr. Jorge Paulo Lemann is supporting our Brazilian Visiting Scholar. These scholars learn new surgical tech-
niques and conduct research, which is submitted for publication in leading orthopaedic journals.
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WELCOME 2011-2012 FELLOWS
Eight New Physicians Introduced

Each year, nine young orthopaedic surgeons are selected,
from a field of more than 150, to participate in 12 months
of vigorous training in the Steadman Philippon Sports
Medicine Fellowship Program. Our goal is to prepare them
to be leaders in the field of orthopaedic sports medicine for
the remainder of their careers. Many go on to hold high-
level faculty positions at top medical schools.

In 2010, we added two Fellows to our program when
we welcomed the Institute’s first Foot and Ankle Fellow and
the world’s first Sports Medicine Imaging Research Fellow.
In addition, we now have three Visiting Scholars, who are
in essence research fellows from other countries. All eleven
(Fellows and Visiting Scholars) are being given a unique
opportunity to perform research in their respective areas of
interest, including BioMedical Engineering, Outcomes-Based
Orthopaedic Research, Imaging Research, and Translational
and Regenerative Medicine Research. Once every 18
months after that, they will return with other past Fellows for
further education and to exchange the additional knowledge
they have gained since completion of fellowship training.

The Institute currently maintains a network of more
than 180 Fellows in communities around the world who
serve in academic positions at leading universities and in
private practices.

Adam W. Anz, M.D.

Dr. Anz spent his first 18 years of life in Auburn,
Alabama. He graduated summa cum laude from Vanderbilt
University with a degree in mathematics, and was also a
member of Phi Beta Kappa and Sigma Chi. He was awarded
an Alabama Merritt Scholarship for medical education,
and attended the University of South Alabama College of
Medicine, where he graduated Alpha Omega Alpha and
second in his class. His orthopaedic residency training was
performed at Wake Forest University in Winston-Salem,
North Carolina, with research including 3-D CT reconstruc-
tion for identification of mild hip dysplasia and a biome-
chanical project involving pitchers and elbow injury. Dr.
Anz’s strongest interest has been in cartilage regeneration,
for which he traveled to Malaysia for three weeks and aided
a recent publication of a case series utilizing a novel method
with peripheral blood progenitor cells. He has been work-
ing at Wake Forest to initiate a randomized controlled trial
involving this method, including the acquisition of safety and
quality data for preparation of an Investigational New Device
application from the FDA.
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B. Christian Balldin, M.D.

Dr. Balldin graduated summa cum laude and a Brother
Daniel Lynch Scholar from St. Edward’s University with a
Bachelor of Arts degree. He also graduated magna cum laude
from the University of Texas at San Antonio with a Bachelor
of Science degree. He played NCAA soccer his entire colle-
giate career, and was involved in developing youth soccer tal-
ent throughout his college years. He attended the University
of Texas Medical School in Houston, where he was named a
Merck Scholar, and then performed his orthopaedic residen-
cy at the University of Texas Southwestern Medical Center
in Dallas. During his time in Dallas, Dr. Balldin covered many
local schools and teams during athletic events. His research
interests have included the biomechanical testing of fixation
techniques in tendon transfers.

Robert E. Boykin, M.D.

Dr. Boykin graduated as a Morehead Scholar with high-
est distinction and Honors from the University of North
Carolina at Chapel Hill, where he received a Bachelor of
Science degree in biology and was a member of Phi Beta
Kappa. While an undergraduate, he completed an Outward
Bound Course in Colorado and Utah focusing on moun-
taineering and canyoneering. He then received his medi-
cal degree from Vanderbilt University, where he was elected
president of the Alpha Omega Alpha Honor Medical Society
and vice president of his medical school class. Dr. Boykin
completed residency training in the Harvard Combined
Orthopaedic Residency Program, where he served as admin-
istrative chief resident for the Massachusetts General Hospital.
His research interests include nerve injuries and trauma of
the shoulder, and his work has yielded numerous publica-
tions and presentations. After his fellowship in Vail, he plans
to travel to Annecy, France, to work with Dr. Laurent Lafosse
studying shoulder surgery at the Alps Surgery Institute.

Mark R. Geyer, M.D.

Dr. Geyer graduated summa cum laude from Baylor
University, where he earned a Bachelor of Arts degree in
philosophy and membership in Phi Beta Kappa. He then
graduated medical school from Baylor College of Medicine.
He completed an orthopaedic surgery residency at Duke
University where he helped provide team coverage for
local high school athletes and collegiate athletes at Duke



University and North Carolina Central University. Dr.
Geyer has published in the Journal of the American Academy of
Orthopaedic Surgeons, among other journals, and he has co-
authored two book chapters. His interests include open and
arthroscopic shoulder reconstruction, as well as ACL recon-
struction and rehabilitation.

Jeftrey R. Padalecki, M.D.

Dr. Padalecki graduated magna cum laude from St.
Mary’s University, where he was named a presidential scholar
and was captain of the basketball team in his final season. He
completed medical school at the University of Texas Medical
School at Houston. During his orthopaedic residency at
the University of Texas Southwestern, he served as assistant
team physician to local high school, collegiate, and semi-
professional athletes. While in residency, he was elected by
Southwestern faculty to attend the American Orthopaedic
Association Resident Leadership Forum. Dr. Padalecki has
co-authored publications in the Journal of Orthopaedic Trauma
and the Journal of the American Academy of Orthopaedic Surgeons.
His research efforts have been presented at American and
Canadian Orthopaedic Trauma meetings, as well as at the
Texas Orthopaedic Association annual meeting.

Benjamin M. Petre, M.D.

Dr. Petre graduated from Colgate University, where he
earned a degree in biology and spent a semester studying at
the National Institutes of Health. Following his undergradu-
ate training, Dr. Petre performed biophysics research in the
Department of Cellular Biology at Harvard Medical School.

Thank you

He attended medical school at University of Rochester
School of Medicine and Dentistry, and then went on to com-
plete his internship and residency at Johns Hopkins Hospital.
While at Hopkins, Dr. Petre was selected as the administrative
chief resident by his faculty and peers, and was also honored
by the Journal of Orthopaedic Trauma as the “Best Orthopaedic
Teaching Resident” in 2009. His research has been broad,
including geriatric outcomes, the biomechanics of triceps
tears, and microprocessor applications in orthopaedics.

Foot and Ankle Fellow
Norman E. Waldrop, III, M.D.

Originally from Mobile, Alabama, Dr. Waldrop earned
his Bachelor of Arts degree in chemistry from the University
of Virginia. Following graduation, he returned to Alabama,
where he earned his medical degree from the University of
Alabama School of Medicine in Birmingham. He completed
his residency in Orthopaedic Surgery at Carolinas Medical
Center in Charlotte, North Carolina. Dr. Waldrop’s research
interests include damage control orthopaedics, as well as
applications and complications of circular thin wire exter-
nal fixation frames used in foot and ankle surgery. He has
presented research at the AAOS, OTA, and AOFAS national
meetings. His other research interests include sports-related
injuries of the foot and ankle. After completing his fellowship
at the Steadman Clinic under Dr. Clanton, he will return to
Birmingham, Alabama, where he will join Andrews Sports
Medicine and Orthopaedic Center.

A special thank you to our sponsors who make the Fellowship program possible. We'd like to recognize those individuals and foundations that
support the entire Fellowship class through the sponsorship of Academic Chairs.

Chair sponsars of the 20m-2012 Steadman-Philippon Fellowship Class are Mr. and Mrs. Lawrence Flinn, Mr. and Mrs. Brian P. Simmons,
Mr. and Mrs. Peter Kellogg, Mr. and Mrs. Al Perkins, and Mr. and Mrs. Steven Read.

Fellowship Benefactors fund the research of one Fellow for one year. Each benefactor is assigned a Fellow who provides written reports and
updates of his or her work. We extend our gratitude to the following individuals and foundation for their generous support: Mr. and Mrs.
Milledge Hart, the Fred and Elli Iselin Foundation, Mr. and Mrs. S. Robert Levine, Mr. Tim McAdam, Mr. and Mrs. Jay Precourt, and

Mr. and Mrs. Stewart Turley.
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Front row from left to right: Thomas O. Clanton, M.D., Benjamin M. Petre, M.D., Mark R. Geyer, M.D., Robert E. Boykin, M.D., B. Christian Balldin, M.D., Jeffrey R.
Padalecki, M.D., Adam W. Anz, M.D., Peter J. Millett, M.D., M.Sc. Back row from left to right: J. Richard Steadman, M.D., Norman E. Waldrop, M.D., Marc J. Philippon,
M.D., Randy W. Viola, M.D., Robert F. LaPrade, M.D., Ph.D., Eric K. Fitzcharles, M.D.

Sports Medicine Imaging Fellow
Eric K. Fitzcharles, M.D.

Dr. Fitzcharles is a graduate of the University of Kansas,
having earned a Bachelor of Science degree in chemical
engineering, with highest distinction, in 1988. He competed
on the Kansas Crew rowing team during college. Following
two years of work as a consulting engineer in Washington,
D.C., he attended medical school at the University of
Virginia, graduating in 1994, and completed his diagnos-

Where Are They Now. . ¢

The graduating class of 2010-2011 Steadman Philippon Fellows is
busy establishing new careers in orthopaedics.

James Ames, M.D.
Dr. Ames is practicing at the Dartmouth-Hitchcock Medical Center in
Hanover, New Hampshire.

Henry Ellis, M.D (see page 51).

In August, Dr. Ellis began a six-month fellowship in pediatric ortho-
paedics at the Hospital for Sick Children in Toronto. In February, he
will settle in Dallas where he will practice, research, and teach at the
University of Texas Southwestern.

Trevor Gaskill, M.D.

Dr. Caskill is practicing at the Bone and Joint Sports Medicine Insti-
tute at the Naval Medical Center in Portsmouth, Virginia.

50

tic radiology residency at the University of Iowa in 1998.
Following residency, Dr. Fitzcharles worked in a Lexington,
Kentucky, private practice for nine years as an outpatient
radiologist specializing in MRI, PET-CT, and the other
cross-sectional imaging modalities. Four years ago, he found-
ed Lexington Radiology, PLLC, a consulting office-based and
teleradiology business with clients from around the country.
He is a voluntary faculty member in the Department of
Neurology at the University of Kentucky.

John McDonald, M.D.
Dr. McDonald is setting up practice at the Texas Orthopaedics,
Sports, and Rehabilitation Center in Austin.

Douglas Nowak, M.D.
Dr. Nowak has moved to Mukiteo, Washington, and is practicing at
the Everett Bone and Joint Clinic.

Paul Rath, M.D.
Dr. Rath is now in Tyler, Texas, practicing sports medicine at Mother
Francis Hospital Trinity Clinic.

Cliff Willimon, M.D.
Dr. Willimon is establishing his sports medicine practice at Children’s
Orthopaedics of Atlanta.



MEeT OuR FELLOWS

Dr. Henry Ellis Prepares for a Future in Pediatric and Adolescent Sports Medicine

“The number of sports injuries among pedi-
atric and adolescent athletes has increased
five times in the past ten years,” says Dr.
Henry Ellis, a member of the 2010-20m
class of Fellows at the Steadman Philippon
Research Institute. “This huge increase has
resulted in more interest and research into
causes, treatment, and prevention of sports
injuries.”

Dr. Ellis has spent the past decade
preparing to make pediatric and adolescent
sports medicine the focus of his career.
“Over the next five to ten years, we need
to develop additional information on injury
prevention, especially on the hip,” he says,
“and | hope to be able to contribute to a bet-
ter understanding of the problem in that age

group.”

Off to a Great Start

During his undergraduate studies at the
University of Texas, Dr. Ellis spent a summer
internship at what was then the Steadman
Hawkins Sports Medicine Foundation (now
the Steadman Philippon Research Institute).
He enjoyed the experience so much that
he returned after graduation for a year as a
research intern.

Two people have been especially influ-
ential regarding Dr. Ellis’s decision to become
a physician and orthopaedic surgeon. One
was his grandfather, Dr. John Ellis, a general
practice physician in Sherman, Texas. “He
practiced medicine the way it used to be
done, making house calls and devoting him-
self to the entire community.”

The other person was Dr. Richard
Steadman, founder of the Steadman Clinic
and the Research Institute. “My particular
interest in sports and sports medicine started
during that first internship back in1997. |
spent the summer in the biomechanics lab
and learned about treatment, analysis, and
how to keep people active. | was also able to
talk with Dr. Steadman and learn more about
what he and his colleagues were doing at
the Clinic and Research Institute. That really
motivated me.”

Dr. Ellis graduated from the University
of Texas Medical School in San Antonio,
where he was a member of the Alpha Omega
Alpha Honor Medical Society. During his

By Jim Brown, Executive Editor, SPRI News

orthopaedic residency at the University of
Texas Southwestern in Dallas, he assisted
with sports medicine coverage for high
school and college teams. As chief resident,
he was honored with teaching and academic
awards, including the W. Brandon Carrell
Distinguished Physician Award.

“During my training at the Texas Scot-
tish Rite Hospital in Dallas,” says Dr. Ellis,
‘| was really influenced by the number of
sports injuries we saw. That exposure also
had an effect on my involvement in pediatric
sports medicine.”

Third Time Around

Now he’s back at SPRI for a third time.
(“Can’t get enough,” he says.) For the past
year he has been a Fellow at SPRI. “I really
didn't plan on returning, but once | started
looking at sports medicine programs, it was
clear to me that this was the best one in
the country. It was an easy decision.” His
research focus at SPRI has been pediatric and
adolescent hip arthroscopy.

“There have been tremendous changes
in the Foundation/Institute since | first came
here. Steadman Philippon has always been
a well-known institution, and now it really
has an international presence. Orthopaedic
surgeons around the world recognize its
research excellence and innovation.”

“One thing that hasn't changed is
the feeling shared by everyone associated
with the Research Institute,” observes Dr.
Ellis. “There has always been a coordinated
effort—without self-promotion—among all
of the departments. Everyone is trying to de-
termine the best way to keep people on their
feet and getting back into physical activity
and sports.”

One More Stop

Dr. Ellis has one more stop in his
preparation for a career in pediatric sports
medicine before joining an orthopaedic
group in Dallas. In August, he begins a six-
month fellowship in pediatric orthopaedics
at the Hospital for Sick Children (SickKids)
in Toronto. SickKids is recognized as one of
the world's foremost pediatric health care
institutions.

Henry B. Ellis, Jr., M.D.

When he and his wife, Kacy, and their
daughter, Wynn, finally settle in Dallas (once
a Texan, always a Texan), he will continue to
practice and conduct research, and he will
teach interns and fellows at UT Southwest-
ern. Much of his research will be conducted
at the Children’s Medical Center. It is the only
academic healthcare system in Dallas-Fort
Worth dedicated solely to the comprehensive
care of children from birth to age 18.

Unique Perspective

After serving at three different times
and in three different capacities at SPRI, Dr.
Ellis has a perspective based on experience.
“The Institute is as strong as it has ever
been. It keeps progressing, keeps improving,
and continues to enhance its role as a world
leader in sports medicine.”

“The Fellowship program has given
me exposure to highly specialized surgical
techniques and patient management,” he
concludes. “More important is Dr. Stead-
man'’s philosophy of how to treat patients
from the time they walk through the door to
the time of their treatment, physical therapy,
and recovery are complete. That has been
the highlight of my experience at Steadman
Philippon.”
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PRESENTATIONS & PUBLICATIONS




A primary goal of the Institute is to distribute the results of its research. In 20m, principal investigators and Fellows published

papers in scientific and medical journals and delivered presentations to a variety of professional and lay audiences worldwide.

Presentations

Anz AW, Millett PJ. Biologics Update. Rocky
Mountain Shoulder Elbow Surgeons Meeting,
Beaver Creek, CO, August 2011.

Carlisle C, Wierks CH, Briggs KK,
Philippon MJ. Radiologic Predictors of THR
Following Arthroscopy for Femoroacetabular
Impingement. Podium Presentation #638.
American Academy of Orthopaedic Surgeons
(AAOS) Annual Meeting, San Diego, CA,
February 2011.

Clanton TO. A Historical Perspective

on Lateral Reconstruction: Where is the
Evidence? What is the Future? The Steadman
Clinic Grand Rounds, Vail, CO, November
2011.

Clanton TO. Achilles Tendon Injuries. Arthrex
Foot and Ankle Master and Arthroscopy
Course, Vail, CO, February 2011.

Clanton TO. Ankle Arthroscopy: Indications,
Set up, Portals and Anterior Decompression.
Arthrex Foot and Ankle Master and
Arthroscopy Course, Vail, CO, February 2011.

Clanton TO. Ankle Instability and Peroneal
Tendon Tears: Is There an Arthroscopic
Alternative to Open Treatment? Arthrex Foot
and Ankle Master and Arthroscopy Course,
Vail, CO, February 2011.

Clanton TO. Anterior and Posterior Ankle
Impingement Syndromes. 207171 Shanghai
International Foot and Ankle Surgery Forum,
Shanghai, China, September 2011.

Clanton TO. Arthroscopic Approaches to
Foot and Ankle Trauma and Reconstruction.
VuMedi CME Webinar, Vail, CO, August 2011.

Clanton TO. Arthroscopy in Fracture
Management. 2011 Shanghai International
Foot and Ankle Surgery Forum, Shanghai,
China, September 2011.

Clanton TO. Back to Basics: The Lateral
Collateral Ligaments of the Ankle.
|nstructional Course Lecture. AAOS Annual
Meeting, San Diego, CA, February 2011.

Clanton TO. Common Injuries of the Foot
and Ankle. Friends of the Vail Valley Medical
Center, Edwards, CO, November 2011.

Clanton TO. Deformity Correction for Total
Ankle Arthroplasty. First China National
Advanced Course for STAR, Shanghai, China,
September 2011.

Clanton TO. Difficult Sports Injuries of the
Foot and Ankle. Arthrex 2nd North American
Foot and Ankle Symposium, Naples, FL, June
2011.

Clanton TO. Lateral Ankle Instability. The
Steadman Clinic Grand Rounds, Vail, CO,
August 2011.

Clanton TO. Lateral Ankle Ligament
Reconstruction. Arthrex Foot and Ankle
Master and Arthroscopy Course, Vail, CO,
February 2011.

Clanton TO. Lateral Ankle Ligament
Reconstruction. /nstructional Course Lecture,
American Orthopaedic Society for Sports
Medicine (AOSSM) Annual Meeting, San
Diego, CA, July 2011.

Clanton TO. MRI & Surgical Correlation of
Turf Toe: Hallux MTP Capsular- Ligamentous
Sesamoid Complex. 2011 Shanghai
International Foot and Ankle Surgery Forum,
Shanghai, China, September 2011.

Clanton TO. Physical Examination of the
Foot and Ankle. Current Issues of MRI
in Orthopaedics & Sports Medicine, San
Francisco, CA, August 2011.

Clanton TO. Posterior Ankle and Subtalar
Arthroscopy. AOSSM Exchange Lecturer,
American College of Sports Medicine, Denver,
CO, June 2011.

Clanton TO. STAR Technique with Video
Presentation. Arthrex Symposium, American
Orthopaedic Foot and Ankle Society Pre-
Meeting Course, Keystone, CO, July 2011.

Clanton TO. Surgical Technique for STAR with
Video. First China National Advanced Course
for STAR, Shanghai, China, September 2011.

Clanton TO. Syndesmosis Injuries in Athletes.
2011 Shanghai International Foot and Ankle
Surgery Forum, Shanghai, China, September
2011.

Clanton TO. Tenodesis Ankle Reconstruction
Live Demao. Arthrex 2nd North American Foot
and Ankle Symposium, Naples, FL, June
2011.

Clanton TO. The History and Current State
of Lateral Ankle Ligament Reconstruction.
Research Triangle Park Orthopaedic Society
Grand Rounds, Durham, NC, October 2011.

Clanton TO. Turf Toe Injuries in Athletes.
2011 Shanghai International Foot and Ankle
Surgery Forum, Shanghai, China, September
2011.

Clanton TO. Turf Toe Injuries in Athletes.
Small Bone Innovations STAR Advanced
Course, Vail, CO, July 2011.

Corenman DS. Biomechanics of Spinal

Disorders. The Steadman Clinic Orthopaedics
& Spine Lecture Series, Vail, CO, 2011.
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Corenman DS. Common Lumbar Injuries

in Sport. NSCA Colorado-Colorado State
Clinic: Elite High School / Collegiate Injury
Prevention & Athletic Performance Strategies,
October 2011.
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Institute Scientists Mentor Students to Top
Honors in Regional Science Fair

Provided guidance and support during their jour-
ney from the classroom to the laboratory

Vail, Colorado, seventh grader, Sydney Sappentfield,

a student at Vail Mountain School (VMS), recently took
home the gold medal in the regional state science fair. The
Annual Meeting of the Colorado Wyoming Junior Academy
of Science was held Friday, April 27, at the University of
Northern Colorado in Greeley. After receiving special guid-
ance from scientists at the Steadman Philippon Research
Institute, Sappenfield, along with several other classmates,
won prizes for Most Scientific and Best Overall projects at
their school science fair in February, and were among more
than 100 seventh and eighth grade students from across the
state chosen to compete in Greeley.

In February, Coen A.Wijdicks, Ph.D., director of the
Department of BioMedical Engineering and senior staff
scientist at SPRI, visited VMS and attended the science fair
with Kyle Jansson, SPRI senior mechanical engineer, and
Mary Goldsmith, SPRI robotics engineer. During their
visit, they offered suggestions to students on how to create
experiments that would yield the most meaningful data and

Left: Kyle Jansson, B.S., Senior Mechanical Engineer (SPRI);

Center: Sydney Sappenfield, Student at Vail Mountain School; Gold-Medal
Winner; Right: Coen Wijdicks, Ph.D., Director of the Department of BioMedical
Engineering and Senior Staff Scientist (SPRI).
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Students from Vail Mountain School posed with their science fair award
certificates.

provide applicable conclusions. Just prior to the science fair, a
self-selected group of students traveled to the Institute, where
they had the opportunity to observe how researchers there
use the scientific method in their work.

SPRI is known worldwide for the research and develop-
ment of new procedures and techniques in the advancement
of orthopaedic medicine. Similar to real scientific laborato-
ries on the SPRI campus, students who participated in the
science fair provided a hypothesis, performed experiments,
analyzed data, and drew conclusions.

Winners included Sappentfield, for her work on tendon
graft strength commonly used for ACL reconstruction, as
well as Nicholas Charles and Paco Holguin (silver med-
als), and Dylan Cunningham (bronze medal). The team of
students met regularly following the February fair to create
a slideshow presentation and prepare themselves for the
regional competition. Each student walked away with various
awards and honors during that competition.

Mr. Falk, who accompanied the students to Greeley,
along with Mr. Ross Sappentfield, science department chair
and upper school science teacher for VMS, commented, “The
students did a terrific job presenting their projects at this
high level of competition. They were wonderful ambassadors
for Vail Mountain School and are congratulated on their fine
efforts.”

For students who have a passion for science, the annual
science fair provides an opportunity to be creative and
resourceful, and unleashes the hidden talents that help pro-
duce original and imaginative projects.

According to Dr. Wijdicks, “Our young scientists hold
the key to the future. Science fairs across the country allow
students to exercise the resources they learn in their science
classes, and apply these methods and techniques to various
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topics and experiments. It was very rewarding mentor-
ing the students and working with them on ways to better
understand the dynamics behind producing an authentic
experiment.”

If your school is interested in taking a tour of the SPRI
science laboratories, or if you would like to coordinate a
speaker, visit the Steadman Philippon Research Institute for
more information: http://www.sprivail.org.

Recognition

American Academy of Orthopaedic
Surgeons Honors Drs. Philippon, LaPrade,
Millett, and Clanton with 2012 AAOS
Achievement Award

Orthopaedic surgeons from the Steadman Philippon
Research Institute were honored during the American
Academy of Orthopaedic Surgeons (AAOS) Annual Meeting
in San Francisco this past winter. The annual meeting, which
brought orthopaedic surgeons from around the world togeth-
er to discuss and present the latest developments surrounding
orthopaedic surgery and research, took place February 7-11
at the Moscone Center in San Francisco, CA.

Aside from presenting on specific topics in their specialized
area of orthopaedic surgery, the following physicians were
honored with the 2012 AAOS Achievement Award:

* Dr. Marc Philippon, Orthopaedic Hip Surgeon

* Dr. Robert LaPrade, Orthopaedic Knee Surgeon

* Dr. Peter Millett, Orthopaedic Shoulder Surgeon

* Dr. Robert Clanton, Orthopaedic Foot and

Ankle Surgeon

The 2012 Achievement Award is given to specific mem-
bers of AAOS to thank them for their many contributions to
education, research, and advocacy in orthopaedics.

Drs. Philippon and Millett serve on the Board of
Directors for SPRI. Dr. LaPrade is chief research officer, and
Dr. Clanton is also a vital part of the ongoing research studies
and programs that take place at the Institute.

In addition to the 2012 AAOS Achievement Awards,
Dr. Peter Millett was also honored with the Distinguished
Service Award for Best and Most Innovative Instructional
Surgical Technique for his instructional video demonstrat-
ing arthroscopic axillary nerve release for the treatment of
compressive axillary nerve injuries and quadrilateral space
syndrome in the shoulder.

The Annual AAOS Meeting offered a variety of presenta-
tions, discussions, and information surrounding the latest
clinical studies associated with orthopaedic research. The
Academy provides education and practice management
services for orthopaedic surgeons and allied health profes-
sionals. The Academy also serves as an advocate for improved
patient care and informs the public about the science of
orthopaedics.

Founded as a not-for-profit organization in 1933, the
Academy has grown from a small organization serving less
than 500 members to the world’s largest medical association
of musculoskeletal specialists. The Academy now serves more
than 34,000 members internationally.

Coen Wijdicks, Ph.D., Named Outstanding
Reviewer of the Year for 2012 by ESSKA

Coen Wijdicks, Ph.D., Director
of the Department of BioMedical
Engineering and Senior Staft’
Scientist with the Steadman
Philippon Research Institute in Vail
was recently named “Outstanding
Reviewer of the Year” for 2012 by
the European Society of Sports
Traumatology Knee Surgery
and Arthroscopy (ESSKA).The
announcement was made in the journal, Knee Surgery, Sports
Traumatology, Arthroscopy (KSSTA) - The Official Journal of
ESSKA.

Dr.Wijdicks has been an instrumental contributor
towards many diverse research studies affiliated with the
Institute. His research focus is on translational research for

current clinical needs with an emphasis on a bench-to-
bedside focus. Some of his studies include novel methods

to stimulate tissue regeneration via biologic growth factors
to promote healing, radiographic quantification related to
common injuries of the knee and shoulder, and the develop-
ment of new ligament reconstructions with biomechanical
validation to optimize surgical reconstructions of common
ligament injuries.

He has published over 50
peer-reviewed scientific articles
in high level journals, presented
over 100 abstracts to national
and international meetings, and

Enee Sumgeny
Sports Traumatology

Arthroscopy

received over 10 awards for his,

and colleagues’, overall excellence
in research. Most notably in June
of 2010, Dr. Wijdicks was awarded




the prestigious Nicola’s Foundation Young R esearcher Award,
which is given to the best scientific manuscript in the field of
knee surgery at the Bi-annual ESSKA Congress.

The Institute extends its deepest congratulations to
Dr. Wijdicks for his extraordinary efforts.

Institute Designated as an International
Teaching Center

The International Society of Arthroscopy, Knee Surgery
and Orthopaedic Sports Medicine (ISAKOS) and the
International Cartilage Repair Society (ICRS) recently des-
ignated the Institute as a center for teaching excellence.

An ICRS teaching center is recommended for unique
one-on-one learning experiences and practical advice from
the world’s leading experts on current state-of-the-art
cartilage repair surgical techniques, patient evaluation, and
non-operative treatment of cartilage injury. These sites also
serve as outstanding professional development experiences
for Fellows, residents, and students interested in improving
their practical skills in this field.

ISAKOS teaching centers have been approved to host
physicians who request further training and/or exposure to
arthroscopy, knee surgery, and orthopaedic sports medicine.

ISAKOS is an international society of surgeons estab-
lished to advance the worldwide exchange and dissemination
of education, research, and patient care in arthroscopy, knee
surgery, and orthopaedic sports medicine.

ICRS is a forum for international collaboration in
cartilage tissue research by bringing together basic scientists
and clinical researchers engaged or interested in the field of
cartilage biology and tissue engineering.

Arthroscopy Journal Recognizes Study on
Femoroacetabular Impingement by
Dr. Philippon

Dr. Marc Philippon, Dr. Todd Johnston, Karen Briggs,
and Mara Schenker recently received a certificate of com-
mendation from Arthroscopy - The Journal of Arthroscopic and
Related Surgery for their research study on femoroacetabu-
lar impingement. According to Arthroscopy, Dr. Philippon’s
orthopaedic research article, “Relationship Between Offset
Angle Alpha and Hip Chondral Injury in Femoroacetabular
Impingement,” was one of the top ten most cited articles for
2008-2011.

The editors wish to thank the authors and extend their appre-
ciation for this outstanding scientific work that is among the top ten
recent articles in number of citations.

Arthroscopy is the leading peer-reviewed journal in the
field. Every issue enables the reader to put into perspective
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the usefulness of the various emerging arthroscopic tech-
niques. Arthroscopy is ranked 3rd of 61 journals in the ortho-
paedics category on the 2010 Journal Citation Reports®,
published by Thomson Reuters, and has an Impact Factor of
3.317.

Dr. Philippon’s “Hip Arthroscopy for
Femoroacetabular Impingement in Patients
Aged 50 Years or Older” Tops Week'’s
January 3 - January 10 Best Articles

According to MD Linx Orthopedics, Dr. Marc
Philippon’s study, “Hip Arthroscopy for Femoroacetabular
Impingement in Patients Aged 50 Years or Older,” was at
the top of the list of the week’s best articles published in
Arthroscopy for January 3 - January 10.

Journal Ranks Dr. LaPrade’s Research on
Posterolateral Knee Injuries “Top 10” in 2011

The lead editor,Vernon Tulo, M.D., for the Journal of
Bone and Joint Surgery (JBJS), considered the premier ortho-
paedic surgery journal, has chosen the “Top Ten” Editor’s
choice peer-reviewed publications for 2011. Of these 10
high-level articles, only one was a sports medicine pub-
lication, and it was ranked #9.The article, “Outcomes of
Treatment of Acute Grade-III Isolated and Combined
Posterolateral Knee Injuries: A Prospective Case Series and
Surgical Technique”, by Dr. Andrew Geeslin and Dr. Robert
E LaPrade was published in the September 21,2011, issue of

JBJS.

This article was chosen from several hundred peer-reviewed
publications in JBJS in 2011.

Orthopaedic Surgeons Meet in Vail to Learn
the Latest Advancements Surrounding
Arthroscopic Hip Surgery

The Steadman Philippon Research Institute was
the host for this worldwide symposium

The 7th Annual Vail Hip Arthroscopy Symposium
took place March 15-17 at the Vail Cascade Resort in Vail,
Colorado. Dr. Marc Philippon served as the course chairman.
More than 200 orthopaedic surgeons and medical profession-
als from the U.S., China, and around the globe, along with
faculty from five different countries, gathered for the confer-
ence to hear lectures from world leaders in hip arthroscopy
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and to learn the latest techniques associated with arthroscopic
hip surgery.

Keynote speakers during the event included Dr. Richard
Villar from London, who presented on the history of hip
arthroscopy, and Dr. Richard Steadman from Vail, who dis-
cussed the development and validation of the microfracture
technique. Dr. Steadman initially developed the microfracture
technique for the knee, and it is now being performed in
the elbow, shoulder, foot, ankle, and hip joints. Dr. Martin
Beck of Switzerland gave a keynote lecture on the history of
femoroacetabular impingement in the hip.

Dr. Philippon and faculty members gave over 40 presen-
tations during the two-day meeting. At the top of the agenda
were presentations on selecting which patients would benefit
best from hip arthroscopy. In addition, Dr. Philippon, who
is a pioneer in arthroscopic hip surgery, addressed the group
on surgical techniques for treating labral tears, impinge-
ment, and labral reconstruction. He provided information on
patient outcomes and highlighted how the advancement of
arthroscopy is creating positive results in athletes who sustain
serious hip injuries. Karen Briggs, director of The Center for
Outcomes-Based Orthopaedic Research at the Steadman
Philippon Research Institute, presented the Vail Hip Score—a
system of measuring patient outcomes following arthroscopic
hip surgery. Many other topics, including new techniques for
complicated injuries in the hip such as hip dislocation, and
injuries to the tendons surrounding the hip, were discussed.

Representatives from Smith & Nephew, a global medical
technology company dedicated to helping improve people’s
lives through advanced products developed for orthopaedic
surgery, wound management, and sports medicine, were on-
hand to participate in the event.

“At Smith & Nephew, we have a strong surgeon training
heritage and focus. A cornerstone of this focus has been the
opportunity to work with world-renowned surgeons such
as Dr. Philippon, and leading institutions such as Steadman
Philippon Research Institute to provide surgeons with state-
of-the-art training, tools, and techniques needed to support

their continued learning,” said John Mahoney, group director
of Medical Education for Smith & Nephew.

“If surgeons are to meet the demands created by new
standards and technologies such as those used in hip arthros-
copy, their professional development must be ongoing and
substantive. That is what makes this hip course so valuable
for the participants from around the world who came to the
Institute to learn the latest techniques and concepts in treat-
ment of hip pathologies,” Mahoney continued.

According to Dr. Philippon, “Science continues to
progress and the results of these studies greatly impact how
we repair serious and degenerative hip related injuries. The
insights gained from the meeting will continue to lead us
into new areas of research initiatives as we strive to continue
to find new techniques that will ultimately improve patient
outcomes.”

Orthopaedic Researchers From Around
the World Meet in Vail to Discuss the
Latest Advancements in Stem Cell, PRP
and Growth Factor Therapy, and Biologic
Scaffolds for the Treatment of Sports
Related Injuries

Steadman Philippon Research Institute leads new
initiatives into ongoing research studies associat-
ed with platelet-rich plasma therapy to stimulate
healing

Orthopaedic surgeons and research scientists from the
Steadman Philippon Research Institute in Vail recently met
with various leaders in the field to discuss how their medi-
cal community is advancing the use of platelet-rich plasma
therapy (PRP), growth factors, and stem cells to heal sports-
related injuries.

The “Biologic Treatments for Sports Injuries” sym-
posium took place March 3-4 in Vail. Dr. Robert LaPrade,
orthopaedic knee surgeon with the Steadman Clinic and the
chief medical research officer for the Steadman Philippon
Research Institute, served as the co-chair and local host to
more than 30 orthopaedic and sports medicine professionals
from Cornell, Colorado State University, Harvard, Pittsburgh,
Duke, and Stanford, as well as abroad from Canada, the UK.,
and Norway.

The purpose of the symposium, which was the first ever
of'its kind among orthopaedic surgeons, was to discuss the
present state of tissue healing through the use of stem cells
and applied growth factors such as PRP. While researchers
agree that the science behind PRP offers a natural healing
process for biologically compromised tissues, the group also
presented valid obstacles in research and discussed areas that
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Orthopaedic researchers from around the world meet in Vail.

needed to be improved so that critical advancements could
be made in order to make this treatment a more realistic
option at the clinical level to treat patients with injury.

Throughout the weekend, researchers presented topics
on a variety of issues relating to PRP and concluded that
while the orthopaedic industry believes the use of these
growth factors can improve the repair process and possibly
shorten the healing and recovery period, there is still an
overall lack of research that has been concluded to offer this
treatment on a higher, more mainstream level.

According to Dr. LaPrade, “While science has progressed
greatly in the past decade, oftering significant promise in the
area of PRP, stem cells, and growth factors, future studies and
additional research are needed so that we can take what we
are learning at the scientific level and turn these into realistic,
credible treatment recommendations for patients who are
under the care of their orthopaedic physician.”

The meeting ended with a new agenda in the area of
PRP exploration, including a collective effort to expand on-
going studies through new grants and research initiatives in
order to solve the questions presented during the symposium.

Institute Scientists Meet Leading
International Hip Authorities in Paris to
Discuss the Latest Advancements and
Techniques

Researchers from the Steadman Philippon Research
Institute (SPRI) joined more than 40 hip experts last fall for
the 3rd Annual International Society for Hip Arthroscopy
(ISHA) Scientific Meeting in Paris, France. The two-day
meeting, which took place mid-October, was sponsored by
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ISHA and included a variety of symposia, lectures, debates,
and paper presentations specifically related to advancements
in hip arthroscopic surgery.

Dr. Marc Philippon, director of Hip Research at
SPRI, is a founding member of ISHA. He participated in
two debates, one on advanced hip arthroscopy and labral
reconstruction, and another on treatment of the iliopsoas.
The labrum is what makes a seal between the pelvis and
the femur at the hip. The iliopsoas is an area within the hip
consisting of a combination of three muscles that control hip
flexion.

A variety of other hip related topics took place dur-
ing the weekend. Karen Briggs, director of the Center for
Outcomes-Based Orthopaedic Research at SPRI, presented
studies on patient outcomes following hip arthroscopy in the
adult dysplastic hip, as well as the prevalence of abnormal hip
findings in subjects with no hip pain. She also participated in
a panel discussion detailing patient outcomes and presented
data on the Vail Hip Score.

Dr. William Rodkey, SPRI’s chief scientific officer and
director of the Center for Translational and Regenerative
Medicine Research, presented his paper, “Bone Marrow-
Derived Culture-Expanded Mesenchymal Stem Cells in
Conjunction with Microfracture to Treat Chondral Lesions
in an Equine Model.”

Dr. Philippon joined 11 other orthopaedic surgeons to
formally establish ISHA in Paris in May 2008. The society’s
role 1s to be the premier international society for education
and research in arthroscopic hip surgery. ISHA’s Founding
Members represent the many individuals around the world
who are interested in this evolving area of hip surgery and
research. Dr. Philippon serves on the executive committee as
research secretary.
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The Institute is proud to recognize its team of associates who carry out the research and educational mission in Vail. The staff has been

selected for its diverse training and background in biomechanics, engineering, clinical research, veterinary science, and computer science.

Together, the staff members take a multidisciplinary approach to their work in solving orthopaedic sports medicine problems.
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Ryan Warth
Research Assistant

BIOMEDICAL ENGINEERING
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Director

J. Erik Giphart, Ph.D.
BioMotion Laboratory Coordinator

Mary Goldsmith, M.Sc.
Senior Robotics Engineer
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Senior Mechanical Engineer

Sean Smith
Research Engineer

Lourenco Peixoto, M.D.
Visiting Research Scholar

Kevin Campbell
Research Assistant

Nicholas Kennedy
Research Assistant

Max Michalski
Research Assistant

Catherine Wilson
Research Assistant

IMAGING RESEARCH

Chatles P. Ho, Ph.D., M.D.
Director

Erin Lucas, M.Sc.
Senior Project Engineer
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Research Assistant

W. Sean Smith, M.D.
Imaging Fellow
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OFFICE OF INFORMATION SERVICES

Barry Eckhaus
Manager, Audio Visual /Multimedia

Angelica Wedell
AV/Multimedia Technician

Jason Gregg
Manager, I'T
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INDEPENDENT AUDITORS" REPORT

To the Board of Directors

Steadman Philippon Research Institute
Vail, Colorado

We have audited the accompanying consolidated statements of financial position of Steadman Philippon Research
Institute and Affiliate (collectively, the “Institute”) as of December 31,2011 and 2010 and the related consolidated
statements of activities, functional expenses, and cash flows for the years then ended. These consolidated financial
statements are the responsibility of the Institute’s management. Our responsibility is to express an opinion on these

consolidated financial statements based on our audits.

We conducted our audits in accordance with auditing standards generally accepted in the United States of America.
Those standards require that we plan and perform the audit to obtain reasonable assurance about whether the con-
solidated financial statements are free of material misstatement. An audit includes consideration of internal control
over financial reporting as a basis for designing audit procedures that are appropriate in the circumstances, but not
for the purpose of expressing an opinion on the effectiveness of the Institute’s internal control over financial report-
ing. Accordingly, we express no such opinion. An audit also includes examining, on a test basis, evidence support-
ing the amounts and disclosures in the consolidated financial statements, assessing the accounting principles used
and significant estimates made by management, as well as evaluating the overall consolidated financial statement

presentation. We believe that our audits provide a reasonable basis for our opinion.
In our opinion, the consolidated financial statements referred to above present fairly, in all material respects, the
financial position of Steadman Philippon Research Institute and Affiliate as of December 31,2011 and 2010 and

the results of their activities and their cash flows for the years then ended in conformity with accounting principles

generally accepted in the United States of America.

Ehrhardt Keefe Steiner & Hottman PC

May 24,2012

Denver, Colorado
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Steadman Philippon Research Institute

Consolidated Statements of Financial Position

ASSETS December 31
20m 2010
Current assets
Cash and cash equivalents $ 879,798 $ 1,613,039
Accounts receivable 10,463 342,000
Accounts receivable, related parties 12,313 2,349
Contributions receivable, current portion 436,800 338,200
Contributions receivable, related parties 750 750
Prepaid expenses and other assets 2514 2,014
Investments 4,664,307 4,801,823
Inventory 501,680 -
Total current assets 6,508,625 7,100,175
Contributions receivable, less current portion 579,901 839,327
Property and equipment, net 4,945,782 2,300,316
Investments - other 227,050 227,050
Total assets $12,261,358 $10,466,368
LIABILITIES AND NET ASSETS
Current liabilities
Accounts payable $65,453 $58,344
Accrued expenses 184,000 253,105
Line-of-credit 9,099 340,019
Current portion of long-term debt 246,991 10,841
Current portion of capital leases 510,698 434,150
Current portion of deferred rent 153,622 153,622
Total current liabilities 1,169,863 1,250,081
Long-term liabilities
Long-term debt, net of current portion 949,535 7,520
Capital leases, net of current portion 477,655 988,354
Deferred tax liability 122,000 101,000
Deferred rent, net of current portion 153,618 307,242
Total liabilities 2,872,671 2,654,197
Commitments
Net assets
Unrestricted 7,790,023 6,227,713
Temporarily restricted 1,598,664 1,584,958
Total net assets 9,388,687 7,812,671
Total liabilities and net assets $12,261,358 $10,466,868

See Notes to Financial Statements
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Steadman Philippon Research Institute

Consolidated Statements of Activities

REVENUES, GAINS, AND OTHER SUPPORT

For the Years Ended
December 31, 2011 December 31, 2010
Temporarily Temporarily
Unrestricted Restricted Total Unrestricted Restricted Total

(Restated)

Contributions $1,164,196  $537,374  $1,701,570  $1,777,762  $1,444,760  $3,222,522
Grants - 523,463 523,463 - 218,578 218,578
Corporate sponsors 3,689,366 727,499 4,416,865 853,566 500,032 1,353,598
Fundraising events 361,888 - 361,888 299,221 299,221
Surgical skills lab 95,371 - 95,371 15,000 15,000
Video income 2,480 - 2,480 2,190 2,190
MRI and other income 1,336,175 - 1,336,175 1,262,839 - 1,262,839
6,649,476 1,788,336 8,437,812 4,210,578 2,163,370 6,373,948
Net assets released from restrictions 1,774,630 (1,774,630) - 1,426,906  (1,426,906) -
Total revenues, gains, and other support 8,424,106 13,706 8,437,812 5,637,484 736,464 6,373,948
Expenses and losses
BioMedical engineering 1,519,245 - 1,519,245 1,138,534 1,138,534
Basic science 239,314 - 239,314 232,257 232,257
Surgical skills and education 1,362,029 - 1,362,029 434,481 434,481
Clinical research 894,944 - 894,944 817,412 817,412
Information services 228,300 - 228,300 201,525 201,525
Imaging research 839,220 - 839,220 693,488 693,488
Management and general 631,537 - 631,537 580,718 580,718
Fundraising 708,733 - 708,733 659,574 659,574
Total expenses and losses 6,423,322 - 6,423,322 4,757,989 4,757,989
Other (expense) income
Investment return (135,285) - (135,285) 527,423 527,423
Interest expense (85,218) - (85,218) (69,251) (69,251)
Total other (expense) income (220,503) - (220,503 458,172 458,172
Provision for income tax (217,971) - (217,971) (342,000) (342,000)
Change in net assets 1,562,310 13,706 1,576,016 995,667 736,464 1,732,131
Net assets at beginning of year 6,227,713 1,584,958 7,812,671 5,232,046 848,494 6,080,540

Net assets at end of year

$7,790,023 $1,598,664 $9,388687 $6,227,713 $1,584,958 $7,812,671

See Notes to Financial Statements
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Steadman Philippon Research Institute

Consolidated Statements of Cash Flows

For the Year Ended December 31

201 2010
(Restated)
Cash flows from operating activities
Change in net assets $1,576,016 $1,732,131
Adjustments to reconcile change in net assets to net cash
provided by operating activities
Depreciation and amortization expense 1,232,320 615,692
Net loss (gain) on investments 139,404 (510,425)
Donated stock - (22,346)
Amortization of deferred rent (153,624) (153,624)
Deferred taxes 21,000 50,000
Changes in assets and liabilities
Accounts receivable 321,573 (342,676)
Contributions receivable 160,826 (931,101)
Prepaid expenses and other assets (500) -
Inventory (501,680) -
Accounts payable 7,109 19,032
Accrued expenses (69,105) (195,231)
1,157,323 (1,470,679)
Net cash provided by operating activities 2,733,339 261,452
Cash flows from investing activities
Purchase of investments (9,924) -
Proceeds from sale of investments 8,036 22,958
Additions to buildings and equipment (3,877,786) (324,469)
Net cash used in investing activities (3,879,674) (301,511)
Cash flows from financing activities
Payments on capital leases (434,151) (417,032)
Net borrowings (payments) on long-term debt 1,178,165 (10,336)
Net (payments) borrowings on line-of-credit (330,920) 324,873
Net cash provided by (used in) financing activities 413,094 (102,495)
Net decrease in cash and cash equivalents (733,241) (142,554)
Cash and cash equivalents at beginning of year 1,613,039 1,755,593
Cash and cash equivalents at end of year $ 879,798 $1,613,039

Supplemental disclosure of cash flow information:

Cash paid for interest was $85,218 and $69,251 for the years ended December 31, 2011 and 2010, respectively.

Cash paid for income taxes was $246,889 and $376,000 for the years ended December 31,2011 and 2010, respectively.

See Notes to Financial Statements
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Steadman Philippon Research Institute

Consolidated Statement of Functional Expenses

For the Year Ended December 31, 2011
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Steadman Philippon Research Institute

Notes to Financial Statements

NOTE 1 - ORGANIZATION AND SUMMARY OF SIGNIFICANT
ACCOUNTING POLICIES

Organization

The Steadman Philippon Research Institute (“SPRI”), a
non-profit organization, was incorporated in the state of
Colorado on February 22,1999 and is a tax-exempt orga-
nization under Section 501(c)(3) of the Internal Revenue
Code (“IRC”). SPRI is located in Vail, Colorado, and is ded-
icated to keeping people of all ages physically active through
orthopaedic sports medicine research and education in the
areas of arthritis, healing, rehabilitation, and injury. SPRI’s
primary sources of support are public donations, grants, spe-
cial events, and corporate partners.

SPRI has agreements with several corporations who spon-
sor SPRI’s research. This research is for the general use of
and publication by SPRI. These agreements are recorded as
income in the year the research is performed and payment is
received.

In 2010, SPRI created the SPRI Leasing Corporation, a
wholly owned subsidiary, in order to hold the assets, lia-
bilities, revenues, and expenses derived from SPRI’s MRI
scanner.

Principles of Consolidation

The reporting entity referred to as Steadman Philippon
Research Institute and Affiliate (collectively, the “Institute”)
includes the accounts of SPRI and SPRI Leasing
Corporation. All intercompany accounts and transactions
have been eliminated in consolidation.

Basis of Presentation

The Institute reports information regarding its financial
position and activities according to three classes of net assets:
unrestricted net assets, temporarily restricted net assets, and
permanently restricted net assets.

Unrestricted amounts are those currently available at the
discretion of the Board of Directors (“Board”) for use in
the Institute’s operations, fundraising, and certain programs.

Temporarily restricted amounts are monies restricted
by donors specifically for certain purposes or programs;

these monies are available for use by the Institute for the
restricted purpose.

Permanently restricted amounts are assets that must be
maintained permanently by the Institute as required by

the donor, but the Institute is permitted to use or expend
part or all of any income derived from those assets. As of
December 31,2011 and 2010, the Institute did not have
any permanently restricted amounts.

80

Cash and Cash Equivalents

The Institute considers all highly liquid investments with

a maturity of three months or less when purchased to be
cash equivalents, unless held for reinvestment as part of the
investment portfolio or otherwise encumbered. The Institute
utilizes a sweep account that is not federally insured.

Accounts and Contributions Receivable

Accounts and contributions receivable represent amounts
due from individuals and organizations in support of the
Institute’s programs. Management considers all amounts
collectible; therefore, no allowance has been recorded as of
December 31,2011 and 2010.

Unconditional gifts expected to be collected within one year
are reported at their net realizable value. Unconditional gifts
expected to be collected in future years are reported at the
present value of estimated future cash flows. The resulting
discount is amortized using the level-yield method and is
reported as contribution revenue.

Investments

The Institute reports investments in equity securities with
readily determinable fair values and all investments in debt
securities at their fair values with unrealized gains and losses
included in the consolidated statements of activities.

The Institute holds alternative investments, which are not
readily marketable and are carried at fair value as provided by
the investment managers. The Institute reviews and evaluates
the value provided by the investment managers and agrees
with the valuation methods and assumptions used in deter-
mining the fair value of the alternative investments. Those
estimated fair values may differ significantly from the values
that would have been used had a ready market for these secu-
rities existed.

Investment return includes dividend, interest, and other
investment income; realized and unrealized gains and losses
on investments carried at fair value; and realized gains and
losses on other investments. Investment return is reflected
in the consolidated statements of activities as unrestricted,
temporarily restricted, or permanently restricted based upon
the existence and nature of any donor or legally imposed
restrictions.

Inventory

Inventory is stated at the lower of cost (first-in, first-out
method) or market and consists of medical supplies. Donated
medical supplies consisting of medical implants and cadav-
eric specimens used for medical research are included in
inventory.



Property and Equipment

Land, buildings and improvements, and equipment purchased
by the Institute are recorded at cost. Donated fixed assets are
capitalized at fair value at the date of donation. Depreciation
is provided on the straight-line method based upon the
estimated useful lives of the assets, which range from five to
40 years. Leasehold improvements are amortized over the
shorter of the lease term plus renewal options or the esti-
mated useful lives of the improvements.

Other Investments

During 2009, the Institute received a contribution of real
estate, which is recorded at estimated fair value. The invest-
ment is assessed for impairment if events and circumstances
warrant such a review.

Deferred Rent

Tenant improvement allowances paid by the landlord are
recorded as deferred rent and are recognized as a reduction of
rent expense over the term of the related lease.

Contributions

Gifts of cash and other assets received without donor stipula-
tions are reported as unrestricted support. Gifts received
with a donor stipulation that limits their use are reported

as temporarily or permanently restricted support. When a
donor-stipulated time restriction ends or purpose restriction
is accomplished, temporarily restricted net assets are reclas-
sified to unrestricted net assets and reported in the con-
solidated statements of activities as net assets released from
restrictions.

Gifts of land, buildings, equipment, and other long-lived
assets are reported as unrestricted support unless explicit
donor stipulations specify how such assets must be used, in
which case the gifts are reported as temporarily or perma-
nently restricted support. Absent explicit donor stipulations
for the time long-lived assets must be held, expirations of
restrictions resulting in reclassification of temporarily restrict-
ed net assets as unrestricted net assets are reported when the
long-lived assets are placed in service.

Revenue Recognition
MRUI and other income are recognized at the time the ser-
vices are provided.

Functional Expenses

Expenses incurred directly for a program service are charged
to such program. Allocations of certain overhead costs are
also allocated to programs on a pro-rata basis of total space
occupied by each service or by headcount.

Income Taxes

SPRI is exempt from federal income taxes under Section
501(c)(3) of the IRC. SPRI is not a private foundation
within the meaning of Section 509(a) of the IRC.

SPRI Leasing Corporation is a for-profit corporation that is
required to file a corporate income tax return for its opera-
tions and recognizes deferred tax assets and liabilities based
upon differences between its basis of assets for tax and finan-
cial reporting purposes.

The Institute applies a more-likely-than-not measurement
methodology to reflect the financial statement impact of
uncertain tax positions taken or expected to be taken in a
tax return. After evaluating the tax positions taken, none are
considered to be uncertain; therefore, no amounts have been
recognized as of December 31, 2011. If incurred, interest
and penalties associated with tax positions are recorded in the
period assessed as general and administrative expense. No
interest or penalties have been assessed as of December 31,
2011. Tax years that remain subject to examination include
2008 through the current year for federal returns and 2007
through the current year for state returns.

Use of Estimates

The preparation of consolidated financial statements in
conformity with generally accepted accounting principles
requires management to make estimates and assumptions that
affect the reported amounts of assets and liabilities, disclo-
sure of contingent assets and liabilities at the date of the
consolidated financial statements, and the reported amounts
of revenue, expenses, gains, losses, and other changes in net
assets during the reporting period. Actual results could differ
from those estimates.

Subsequent Events

The Institute has evaluated subsequent events through May
24,2012, the date the consolidated financial statements
were available to be issued, and has identified no events that
require disclosure.

NOTE 2 - FAIR VALUE MEASUREMENTS AND INVESTMENTS

The Institute values its financial assets and liabilities based on
the price that would be received to sell an asset or paid to
transfer a liability in an orderly transaction between market
participants at the measurement date. In order to increase
consistency and comparability in fair value measurements, the
following fair value hierarchy prioritizes observable inputs
used to measure fair value into three broad levels, which are
described below:

Level 1:  Quoted prices in active markets for identical
assets or liabilities that are accessible at the
measurement date. The fair value hierarchy
gives the highest priority to Level 1 inputs.

81



Steadman Philippon Research Institute

Level 2: Other than quoted prices that are observable for
the asset or liability either directly or indirectly.

Level 3: Unobservable inputs where little or no market
data is available, which requires the reporting
entity to develop its own assumptions.

In determining fair value, the Institute utilizes valuation
techniques that maximize the use of observable inputs and
minimize the use of unobservable inputs to the extent possible
as well as considers counterparty credit risk in its assessment of
fair value. These classifications (Levels 1, 2, and 3) are intended
to reflect the observability of inputs used in the valuation of
investments and are not necessarily an indication of risk or
liquidity.

Following is a description of the valuation methodologies used
for assets measured at fair value:

Common Stock, Mutual, and Money Market Funds: Valued at
the closing price reported on the active market on which
the individual securities are traded.

Limited Partnerships: Valued based on the net asset value per
share of the fund.

Financial assets carried at fair value as of December 31,2011
are classified in the table below in one of the three categories
described above.

The Absolute Return Funds employ a strategy to achieve con-
sistent positive, absolute returns with low volatility primarily
by seeking to exploit pricing inefficiencies in equity and debt
securities and by using a traditional hedge fund approach. The
fair value of the investments has been calculated using the net
asset value per share of the investments.

Investment return consists of the following:

December 31,

201 2010

Dividends and interest - reinvested $ 4119 $ 16,998
Net realized and unrealized

(losses) gains (139,404) 510,425

Total return on investments $(135,285) $527,423

NOTE 3 - CONTRIBUTIONS

Contributions receivable consist of the following:

December 31,

2011 2010

Due in less than one year $ 436,800 $ 338,200
Due in one to five years 623,600 910,400
1,060,400 1,248,600

Less unamortized discount (43,699) (71,073)
$1,016,701 $1,177,527

Description Level 1 Level 2 Level 3 Total The discount rate used was 3.25% for 2011 and 2010.
Mutual funds
Global equity $361,947 $- $- $361,947 NOTE 4 - PROPERTY AND EQUIPMENT
International value 214,169 - - 214,169
Money market funds 1,054,605 - ) 1054805 The Institute’s property and equipment are comprised of the
Limited partnerships 3,033,586 - 3,033,586 followine:
ollowing:
Total $1,630,721  $3,033,586 $- $4,664,307
. . ) . December 31,
Financial assets carried at fair value as of December 31,2010 201 2010
are classified in the table below in one of the three categories Equipment $ 454,166 $ 410372
described above. Furniture and fixtures 140,043 97,471
Leasehold improvements 2,104,529 857,977
Description Level 1 Level 2 Level 3 Total Machines and video equipment 1,428,392 1,202,747
Common stock $§ 8198 § - $- $ 8198 Medical equipment 4,293,934 1,974,704
Mutual funds 8,421,064 4,543,277
Global equity 362,635 362,635 Less accumulated depreciation
International value 252,796 252,796 and amortization (3,475,282) (2,242,961)
Money market funds 1,052,599 - 1,052,599 $4,945,782 $2,300,316
Limited partnerships 3,125,595 3,125,595
Total $1,676,228 $3,125595 $- $4,801,823
Investments in certain entities that calculate net asset value per
share are as follows:
December 31,2011 December 31,2010 Unfunded Redemption Redemption
Fund Description Fair Value Fair Value Commitments Frequency Notice Period
Absolute Return Funds $3,033,586 $3,125,595 None Quarterly to annually 30to 90 Days
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NOTE 5 - LINE-OF-CREDIT

The Institute has an unsecured line-of-credit with a bank,
which bears interest at the prime rate per annum less 0.25%
(3.00% at December 31,2011) and matures May 2012. The
Institute reduced the line-of-credit amount from $750,000 to
$250,000 during 2011. The outstanding balance was $9,099
and $340,019 at December 31,2011 and 2010, respectively.

NOTE 6 - LONG-TERM DEBT
Long-term debt consists of the following:

December 31,

201 2010

Note payable to a bank, interest
accruing at 4.75%, payable in
monthly installments of principal
and interest of $958, due

August 2012.The note is unsecured.  $ 7,520 $18,361

Note payable to a bank, interest
accruing at 4.00%, payable in
monthly installments of principal
and interest of $10,805, due

May 2016. The note is unsecured 523,358

Note payable to a bank, interest
accruing at 4.00%, payable in
monthly installments of principal
and interest of $13,739, due
June 2016. The note is secured

by all business assets. 665,648

1,196,526 18,361

Less current portion (246,991) (10,841)

Long-term portion of debt $ 949,535 $ 7,520

Maturities of the notes payable are as follows:

For the Year Ending December 31,

2012 $ 246,991
2013 260,814
2014 271,589
2015 282,811
2016 134,321

$1,196,526

NOTE 7 - CAPITAL LEASES

The Institute has acquired assets under the provisions of capital
leases. For financial reporting purposes, minimum lease pay-
ments relating to the assets have been capitalized. The leases
expire between June 2012 and March 2014. Amortization of
the leased property is included in depreciation expense.

The assets under capital leases have cost and accumulated
amortization as follows:

December 31,
201 2010
Equipment $2,188,507 $2,188,507
Less accumulated amortization (1,209,027) (888,824)
$ 979,480 $1,299,683
Maturities of capital lease obligations are as follows:
For the Year Ending December 31,
2012 $ 539,272
2013 387,536
2014 101,388
Total minimum lease payments 1,028,196
Amount representing interest (39,843)
Present value of net minimum lease payments 988,353
Less current portion (510,698)
Long-term capital lease obligation $ 477,655

NOTE 8 - RETIREMENT PLAN

The Institute has a defined contribution retirement plan (the
“Plan”) under IRC Section 401(k). Employees are eligible to
participate in the Plan after one year of service. The Institute’s
contributions to the Plan are determined annually. The
Institute contributed $12,474 and $15,388 to the Plan in fiscal
years 2011 and 2010, respectively.
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NOTE 9 - TEMPORARILY RESTRICTED NET ASSETS

The temporarily restricted net assets have been restricted by
the donors to be used only for specified purposes and/or are
time restricted until payments on contributions receivable are

received as follows:

NOTE 11 - INCOME TAXES

Income tax expense has been computed at the statutory rates

applicable during the period. The components of taxes on

income are as follows:

For the Years Ended December 31,

December 31, 2011 2010
2011 2010 Current

Assets available for Federal $172,824 $ 256,000
Education $ 581,963 $ 407,431 State 23,921 36,000
Assets available in future periods 196,751 292,000

Education 122,663 192,996 Deferred
Biomechanical and clinical research 643,029 872,583 Federal 18,445 44,000
Imaging 100,000 - State 2,555 6,000
Time restricted only 151,009 111,948 21,000 50,000
Total contributions receivable 1,016,701 1,177,527 $217,751 $ 342,000

$1,598,664 $1,584,958

NOTE 10 - RELATED PARTY TRANSACTIONS

During 2011 and 2010, the Institute received approximately
$534,000 and $697,000, respectively, in contributions from
related parties, including various Board members, as well as the
Steadman Clinic (the “Clinic”).

In addition, the Institute received $1,323,540 and $1,259,815
from the Clinic during 2011 and 2010, respectively, for the use
of certain equipment.

The Institute’s deferred tax liabilities are a result of the differ-
ence in the tax and book basis of depreciable assets.

NOTE 12 - COMMITMENTS

Operating Leases

The Institute leases facilities under non-cancelable operating
leases expiring between December 2013 and February 2016,
which call for both base rent payments and operating expens-
es. Rent under these leases for the years ended 2011 and 2010
was $149,240 and $134,631, respectively.

Future minimum lease payments under these leases, which
include the repayments for tenant improvement allowances,

are as follows:

Year Ending December 31,

2012 $ 422,453
2013 313,924
2014 126,120
2015 127,062
2016 10,722

$ 1,000,281
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