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The Steadman◆Hawkins Sports Medicine Foundation wishes to express 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 Foundation and operating 
room subjects. 

Kelly is a renowned sports and stock photographer who approaches every photo shoot like a commando. His sense of motion 
combines with his obvious love of natural light to produce vibrant graphic images.  He shoots extensively for a variety of prominent
manufacturers in the sports and recreation industry; and his experience includes numerous assignments at the Olympics,
Wimbledon, U.S. Open Golf, and World Cup Skiing.  When Robert Redford needed a poster that reflected the spirit of his movie 
“A River Runs Through It,” he called Kelly.  More recently, Redford employed Kelly’s photographic talents during the making of 
the “Horse Whisperer.”  Whether covering the Olympics or trekking in the Himalayas, Kelly is always ready for his next 
photographic adventure.  
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DEAR FRIENDS:

In 2003, we celebrated the 15th anniversary of the Steadman◆Hawkins Sports
Medicine Foundation! It is hard to believe that 15 years have passed. During this period,
new surgical procedures and non-operative treatments to combat arthritis have been
pioneered and developed. Our Fellowship Program has trained a new generation of
orthopaedic surgeons who are now practicing throughout the world. We are indebted
to the many individual and corporate supporters who have made these achievements
possible. Since our founding in 1988, 2,100 individuals, foundations, and corporate
sponsors have made more than 7,200 gifts to the Foundation. In this Annual Report,
you will read about some of the noteworthy achievements and the progress we are
making every day. 

For example, microfracture, pioneered and developed by the Foundation, is
now accepted as a treatment that may make it possible to postpone or even eliminate
the need for knee replacement surgery. Just ten years ago, only a small percentage of the world’s orthopaedic surgeons performed microfrac-
ture. Today, it is the treatment of choice among surgeons all over the world to relieve pain and slow the progression of arthritis in the knee.  

Once again employing the body’s own recuperative power, the Healing Response technique was another product of the Foundation’s
research and development environment. This alternative to anterior cruciate ligament (ACL) reconstruction in the knee provides treatment for
certain types of ACL injuries.

The shoulder presents another area where injuries often lead to arthritis. In this complex joint, our researchers have been improving
arthroscopic techniques that are far less invasive than open surgical procedures.

Increasing in size every year, the clinical research database developed by the Foundation offers researchers access to information on
thousands of cases on injured or arthritic joints. Numerous peer-reviewed publications based on the information stored here have been pro-
duced by the Foundation.  One of the many applications of the patient database was its use by researchers to identify risk factors that lead to
arthritis. 

Our biomechanics research group has become a leader in the development of computer modeling technology.  Being able to see how
a moving joint’s different components interact is immensely valuable to doctors and therapists. Armed with this information, they can design
therapies uniquely suited to each injured or diseased joint.

To reach professionals who are unable to come to us, Foundation scientists and physicians have reported their research worldwide
through peer-reviewed publications and presentations.  During the past decade and a half,  we have produced more than 400 papers, 1,000 
presentations, and 60 teaching videos—many award winning—that have been accepted by medical and scientific journals and organizations 
worldwide. 

In fulfillment of our mission to educate and disseminate the results of our research, the Foundation in 2003 hosted the webcast
Overcoming the Challenge of Degenerative Joint Disease:  Innovative Surgical and Pain Management Techniques. The four-hour round-
table discussion sponsored by Pfizer was made available to orthopaedic surgeons throughout the world on the World Wide Web for continuing
medical education credit. 

As evidence that the quality of our research has attained a level of excellence recognized throughout the medical and scientific 
community, the prestigious American Academy of Orthopaedic Surgeons selected the poster presentation Factors Associated with Disability
and Activity in Patients Seeking Care for Osteoarthritis as one of 12 award winners. 

The Foundation owes a special thanks to our staff, scientists, and physicians.  They dedicate their time and effort to conduct research
that is meeting the highest and most rigorous standards of excellence and educational programs that will help all of us lead healthy and active
lives for years to come.    

As we look forward to the future, the legacy of the Steadman◆Hawkins Sports Medicine Foundation is constantly expanding as we con-
tinue to develop innovative treatments to heal the body. The Foundation has already set definitive goals that, when reached in the coming
decades, will restore quality, activity, and health to countless lives. 

Sincerely yours,

J. Richard Steadman, M.D.        Richard  J. Hawkins, M.D.
Chairman of the Board Vice President 

The Year in Review



HISTORY
Founded in 1988 by orthopaedic surgeon Dr. J. Richard Steadman, the Foundation is an independent, tax-exempt (IRS code 501(c)(3)) charita-
ble organization.  Known throughout the world for its research into the causes, prevention, and treatment of orthopaedic disorders, the
Steadman◆Hawkins Sports Medicine Foundation is committed to solving orthopaedic problems that limit an individual’s ability to maintain an active
life. In 1990, he was joined by renowned shoulder surgeon Dr. Richard J. Hawkins. Together, they brought the Foundation’s research production
in knee and shoulder studies to a new level.

The Foundation has influenced the practice of orthopaedics—from diagnosis to rehabilitation. Recognizing that the body’s innate healing powers
can be harnessed and manipulated to improve the healing process has led to exciting advances in surgical techniques that are used today by
orthopaedists in many practices.  The microfracture technique, for example, is now accepted as a treatment that may make it possible to postpone
or even eliminate the need for knee replacement surgery. 

One of the largest independent orthopaedic research institutes in the world, the Steadman◆Hawkins Sports Medicine Foundation has become one
of the most productive and innovative foundations in orthopaedic research and education.

Philanthropic gifts are used to advance scientific research and to support scholarly academic programs that train physicians for the future. Through
its Fellowship program, the Foundation has now built a network of 130 Fellows and associates worldwide who share the advanced ideas and com-
municate the concepts they learned in Vail. 

THE FOUNDATION’S PRIMARY AREAS OF RESEARCH AND EDUCATION ARE:

◆ Basic Science Research – Undertakes studies to investigate the
mysteries of degenerative arthritis, cartilage regeneration, and
arthritic changes in the knee and shoulder.

◆ Clinical Research – Conducts “process” and “outcomes” research
in orthopaedic sports medicine that aids both physicians and
patients in making better-informed treatment decisions.

◆ Biomechanics Research Laboratory – Performs knee and shoulder
computer modeling and related studies in an effort to reduce the
need for surgical repair.

◆ Education and Fellowship Program – Administers and coordinates
the physicians-in-residence fellowship program, hosts 
conferences and international medical meetings, and produces
and distributes publications and videotapes.

Mission

THE STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION IS DEDICATED TO KEEPING PEOPLE

OF ALL AGES PHYSICALLY ACTIVE THROUGH ORTHOPAEDIC RESEARCH AND EDUCATION IN THE

AREAS OF ARTHRITIS, HEALING, REHABILITATION, AND INJURY PREVENTION. 
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◆ Understanding and enlisting the body’s innate ability to heal.
◆ Designing and validating surgical and rehabilitation techniques,

as well as  non-operative treatments for arthritis. 

◆ Producing and publishing scientifically validated research in 
leading medical and scientific journals.

SINCE ITS INCEPTION, THE FOUNDATION HAS HELPED PEOPLE OF ALL AGES REMAIN PHYSICALLY ACTIVE
THROUGH ORTHOPAEDIC RESEARCH AND EDUCATION. IT CONTINUES TO PURSUE ITS GOALS OF:



BOARD OF DIRECTORS

H.M. King Juan Carlos I of Spain
Honorary Trustee

Adam Aron
Chairman of the Board and 

Chief Executive Officer
Vail Resorts, Inc. 
Vail, Colo.

Howard Berkowitz
Chairman and Chief Executive Officer
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New York, N.Y.
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Board of Trustees
Duke University 
Kansas City, Mo. 
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George Gillett
Chairman  
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Earl G. Graves
Publisher and Chief Executive Officer
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Chairman and Chief Executive Officer
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Susan Hawkins
Steadman-Hawkins Clinic of the Carolinas
Spartanburg, S.C.

Richard J. Hawkins, M.D.
Steadman-Hawkins Clinic of the Carolinas
Spartanburg, S.C.

The Honorable Jack Kemp
Director and Co-Founder
Empower America
Washington, D.C. 

David Maher
DMM Enterprises, LLP
Beverly, Mass.

Arch J. McGill
President (retired)
AIS American Bell
Scottsdale, Ariz.

John G. McMillian
Chairman and Chief Executive Officer (retired)
Allegheny & Western Energy Corporation
Coral Gables, Fla.

Betsy Nagelsen-McCormack
Professional Tennis Player
Orlando, Fla.

Cynthia L. Nelson
Cindy Nelson LTD 
Vail, Colo.

Mary K. Noyes
Director of Special Services
Aircast, Inc.
Freeport, Me.

Al Perkins
Chairman
Darwin Partners
Wakefield, Mass. 

Cynthia S. Piper
Trustee
Metropolitan State University Foundation 

of Minneapolis
Hamel, Minn.

Steven Read
Co-Chairman
Read Investments
Orinda, Calif. 

James F. Silliman, M.D.
President
Steadman-Hawkins Clinic of the Carolinas
Spartanburg, S.C.

Damaris Skouras
Senior Advisor
Morgan Stanley, Inc.
New York, N.Y.

Gay L. Steadman
Steadman-Hawkins Clinic
Steadman◆Hawkins Sports Medicine Foundation
Vail, Colo.

J. Richard Steadman, M.D.
Steadman-Hawkins Clinic
Steadman◆Hawkins Sports Medicine Foundation
Vail, Colo.

William I. Sterett, M.D.
Steadman-Hawkins Clinic
Steadman◆Hawkins Sports Medicine Foundation
Vail, Colo.

John C. Tolleson
Chairman and Chief Executive Officer
Tolleson Wealth Management
Dallas, Texas

Stewart Turley
Chairman and Chief Executive Officer (retired)
Jack Eckerd Drugs
Bellaire, Fla. 

Norm Waite
Vice President 
Booth Creek Management Corporation 
Vail, Colo.

OFFICERS

J. Richard Steadman, M.D.
Chairman

James F. Silliman, M.D.
President

Richard J. Hawkins, M.D.
Vice President

John G. McMurtry
Secretary/Treasurer

COLORADO COUNCIL

The Colorado Council was established as 
an auxiliary board of prominent Colorado 
citizens who serve as ambassadors for the
Foundation within the state. 

Bruce Benson
Benson Mineral Group, Inc.
Denver 

Joan Birkland
Executive Director
Sports Women of Colorado
Denver

Robert Craig
Founder and President Emeritus
The Keystone Center 
Keystone

Dave Graebel
Founder
Graebel Van Lines 
Denver

John McBride
Aspen Business Center Foundation
Aspen 

Charlie Meyers
Outdoor Editor
The Denver Post
Denver

Tage Pederson 
Co-Founder
Aspen Club Fitness and Sports Medicine Institute
Aspen

Warren Sheridan
Alpine Land Associates, Ltd.
Denver

Vernon Taylor, Jr.
The Ruth and Vernon Taylor Foundation
Denver

William Tutt
Tutco, LLC
Colorado Springs

Governing Boards
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Steven P. Arnoczky, D.V.M.
Director
Laboratory for Comparative 

Orthopaedic Research
Michigan State University
East Lansing, Mich.

John A. Feagin, M.D.
Emeritus Professor of Orthopaedics
Duke University
Durham, N.C.

Richard J. Hawkins, M.D.
Steadman-Hawkins Clinic of the Carolinas
Spartanburg, S.C.

Charles Ho, M.D., Ph.D.
National Orthopaedic Imaging Associates
Sand Hill Imaging Center
Menlo Park, Calif.

Mininder Kocher, M.D., M.P.H.
Assistant Professor of Orthopaedic 

Surgery, Harvard Medical School, 
Harvard School of Public Health

Children’s Hospital, Boston
Department of Orthopaedic Surgery
Boston, Mass.

C. Wayne McIlwraith, D.V.M., Ph.D. 
Director of the Orthopaedic 

Research Laboratory
Colorado State University
Fort Collins, Colo.

Marcus Pandy, Ph.D.
Associate Professor
Biomedical Engineering
University of Texas/Austin
Austin, Texas

William G. Rodkey, D.V.M.
Director of Basic Science Research
Steadman◆Hawkins Sports Medicine

Foundation 
Vail, Colo.

Juan J. Rodrigo, M.D.
Steadman-Hawkins Clinic of the Carolinas
Spartanburg, S.C.

Theodore Schlegel, M.D.
Steadman-Hawkins Clinic
Denver, Colo.

J. Richard Steadman, M.D.
Steadman-Hawkins Clinic
Vail, Colo.

William I. Sterett, M.D.
Steadman-Hawkins Clinic
Vail, Colo.

Savio Lau-Yuen Woo, Ph.D., D. Sc. (Hon.)
Ferguson Professor and Director
Musculoskeletal Research Center
Department of Orthopaedic Surgery
University of Pittsburgh
Pittsburgh, Pa.

Scientific Advisory Board

THE SCIENTIFIC ADVISORY BOARD CONSISTS OF DISTINGUISHED RESEARCH SCIENTISTS WHO REPRESENT

THE FOUNDATION AND SERVE AS ADVISORS IN OUR RESEARCH AND EDUCATION EFFORTS, FELLOWSHIP PROGRAM, 
AND TO OUR PROFESSIONAL STAFF.

Scientific Advisory Board, rear, left to right:  C. Wayne McIlwraith, D.V.M., Ph.D.; Charles Ho, M.D., Ph.D.;
William I. Sterett, M.D.; Steven P. Arnoczky, D.V.M.; Mininder Kocher, M.D.; and J. Richard Steadman, M.D.
Front row, left to right: Theodore Schlegel, M.D.; William G. Rodkey, D.V.M.; John A. Feagin, M.D.; Juan J.

Rodrigo, M.D.; Savio Lau-Yuen Woo, Ph.D., D. Sc. (Hon.); and Richard J. Hawkins, M.D.
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Editor’s Note: The following profile is based on an
interview by Richard Needham. Mr. Needham is
editor of Skiing Heritage magazine and the health
newsletter Arthritis Advisor.

If ever there were a role model for the

self-made entrepreneur—the kind of

individual business school students

study to emulate when they finally step

into the real world—it might be Earl

Graves. The charismatic founder of

Black Enterprise magazine, Graves is

an African American who started his

spiraling success story by selling

Christmas cards door-to-door at age

seven (“I was not in a community

[Brooklyn, N.Y.] where you could cut

grass.”), and 27 years later, in 1970,

launched the nation’s first publication

devoted to black entrepreneurs and business executives. Last

year, Graves’ Black Enterprise-driven media empire generated 

$53 million in revenues.

Years before launching his magazine, Graves, like many of

the ‘60s’ brightest, served in the political arena as an aide to the

late Sen. Robert Kennedy. He was with the presidential candidate,

in fact, on June 5, 1968, the night Kennedy was assassinated in

Los Angeles.

It was a dark moment for Graves, but it was also a turning

point. Offered a high-paying job with IBM, he turned that down to

sign on for a Ford Foundation fellowship. It was an opportunity to

study entrepreneurship and economic development, studies that

would serve him well in pursuit of his goal, which was to advise

American businesses on tapping into the emerging African-

American market and, his ultimate goal, to put “black” and “capi-

talism” in the same sentence. After 33 years of publishing, and

with the help of his three sons, the Black Enterprise empire based

in New York City shows no signs of slowing.

Through it all, Graves also took his lumps. Jumping out of air-

planes as a member of the U.S. Army Special Forces after college

took its toll on his back. Recently diagnosed with stenosis of the

spine, he underwent spinal fusion in July at New York City’s

Hospital for Special Surgery. The operation was recommended by

Steadman-Hawkins Fellow Dr. David Johnson, who had interned

at the hospital. The rehabilitation is proceeding well, although, as

Graves puts it, “Sitting around the house isn’t me.” So he cheats a

bit by pushing his recovery regimen, taking longer walks than he

should, and trimming back on med-

ications sooner than he should.

“What really bothers me,” he says,

“is that it’s going to knock out skiing

this winter, and for me that’s tragic.”

An active outdoorsman—hiking,

swimming, golf, in addition to skiing—

Graves bought a home 20 years ago

in Beaver Creek, Colorado, where he

and his family spend most of their

winters. It was in Beaver Creek in

1997 that he found himself riding a

chairlift with former HUD secretary

and 1996 Vice Presidential candidate

Jack Kemp. Graves asked Kemp what

brought him to Beaver Creek. When

Kemp told him he was attending a

Steadman◆Hawkins Foundation

meeting, Graves asked, incredulously, “Let me understand this. You

mean you came all the way out here just for a meeting?”

Fast forward. Earl Graves, six years later, is now the

Foundation’s Development Committee chairman, a key position in

which he has been able to attract much-needed funding for the

Foundation’s work, including $150,000 for the Foundation’s 15th

anniversary event held last summer.

Why does he do it? “The reason I volunteered for the

Steadman◆Hawkins Foundation is because of Dr. Steadman and

Dr. Hawkins. These are two unique individuals. They, and their

staff, really care—and not during just pre-care and operative care.

Most significant is the concern and interest that the Steadman-

Hawkins staff have in how well and quickly you recover. And the

Board is a totally committed group of people who very much care

about what the Foundation is doing and what it’s capable of doing.”

Graves should know. An expert skier (“When you’ve spent as

much money as I have on lessons, you’re bound to get good.”), he’s

suffered his share of knee problems during his 68 years. Dr.

Steadman has scoped his knee twice, advising Graves to think of it

as getting a tune-up on his legs every two to three years.

“Eventually,” he says, “I’ll have to have a knee replacement.

Nonetheless, I consider any of my infirmities incidental to the times

I’ve enjoyed skiing—you gotta pay to play.”

And Black Enterprise? Graves grins broadly. “My sons have

pretty much taken over the business. I’m honest enough to admit

that I’m working for them these days.”

EARL GRAVES: 
AN ENTERPRISING TOUCH
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SILVER MEDAL CONTRIBUTORS
Silver Medal donors contribute $5,000-$19,999 annually to the
Foundation. Their support makes it possible to fund research to
develop new rehabilitation protocols for patients with ACL-recon-
structed knees, to improve the effectiveness of knee braces, and to
support the basic science studies of healing factors and gene therapy.
We extend our deep appreciation to these following individuals for
their generous support in 2003:

IN 2003, WE RECEIVED CONTRIBUTIONS AND GRANTS FROM 807 INDIVIDUALS AND FOUNDATIONS. THIS COMBINED SUPPORT, 
INCLUDING SPECIAL EVENTS, AMOUNTED TO MORE THAN $1.6 MILLION. 

THE STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION IS GRATEFUL FOR THIS SUPPORT AND TO THOSE WHO HAVE ENTRUSTED

US WITH THEIR CHARITABLE GIVING.

WE ARE ESPECIALLY PLEASED TO HONOR THE FOLLOWING INDIVIDUALS, FOUNDATIONS, AND CORPORATIONS WHO HAVE PROVIDED

THIS SUPPORT. THEIR GIFTS AND PARTNERSHIP DEMONSTRATE A COMMITMENT TO KEEP PEOPLE ACTIVE THROUGH INNOVATIVE PROGRAMS IN

MEDICAL RESEARCH AND EDUCATION. WITHOUT THIS SUPPORT, OUR WORK COULD NOT TAKE PLACE.

Friends of the Foundation

IN MEMORY OF
During 2003 the following gifts were received
in memory of Colonel Beverly Steadman:

Mr. and Mrs. Gary Bisbee
Mr. and Mrs. Shirley Carlson
Dr. John A. Feagin
Mr. and Mrs. Russell Fritz
Mr. and Mrs. George Gillett
Charles Ho, M.D., Ph.D.
Mr. and Mrs. Paul Johnston
Mr. and Mrs. John McMurtry
Dr. and Mrs. Van Mow
Mr. Ed O’Brien
Palladian Group
ReGen Biologics
William Rodkey, D.V.M.
Ms. Mary Steadman
Dr. and Mrs. Mike Torry
Mr. and Mrs. Harry Turvey
Dr. and Mrs. Wayne Wenzel
Dr. and Mrs. Savio Woo

Mr. and Mrs. Don Ackerman  

Mr. and Mrs. Paul Baker

Mr. and Mrs. Erik Borgen

Mr. and Mrs. Robert A. Bourne

Mr. and Mrs. Harry B. Clow III

Mr. Bruce R. Cohn

HALL OF FAME
The Steadman◆Hawkins Sports Medicine Foundation is grateful to the
following individuals, corporations, and Foundations for their support
of the Foundation in 2003 at a level of $50,000 or more. Their vision
ensures the advancement of medical research, science, and care, as
well as the education of physicians for the future. We extend our 
gratitude to these individuals for their generous support:

Mr. Herb Allen - 

Allen & Company 12

The Cliffs Communities

EBI Medical Systems, Inc.

Mr. and Mrs. Earl G. Graves

Mr. Kenneth C. Griffin

HealthONE

Innovation Sports

Ormed GmbH & Co. KG

Pepsi Cola

Pfizer, Inc.

Smith + Nephew Endoscopy

Center Pulse

Vail Valley Medical Center

GOLD MEDAL CONTRIBUTORS
We are grateful to the following individuals, foundations, and corpora-
tions who contributed $20,000-$49,999 to the Foundation in 2003.
Their continued generosity and commitment helps fund research in
degenerative arthritis and train physicians for the future.

Aircast, Inc. 

American Express

Mr. and Mrs. Harold Anderson

Mr. and Mrs. Howard Berkowitz

Mr. Douglas N. Daft

Mr. and Mrs. Lawrence Flinn, Jr.

Frito Lay

Mr. Richard Goodman

Mr. Warren Hellman

Mr. and Mrs. John W. Jordan II

Mr. and Mrs. Peter R. Kellogg

Mr. David Maher

Dr. and Mrs. Glen D. Nelson

Mr. Edward D. O’Brien

Mr. Alan Perkins

Mr. and Mrs. Steve Read

Dr. and Mrs. J. Richard 

Steadman

Dr. and Mrs. William I. Sterett

Sulzer Orthopaedics Ltd.

Vail Associates, Inc.
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Anonymous (3)

Mr. and Mrs. Roger B. Affa

Mr. and Mrs. Ronald Ager

Mr. and Mrs. Ricardo A. Aguilar

Ms. Roxie Albrecht

Ms. Judy Alexander

Allegria Spa

Mr. and Mrs. John L. Allen

BRONZE MEDAL CONTRIBUTORS
Medical research and education programs are supported by gifts to
the Steadman◆Hawkins Sports Medicine Foundation’s annual fund.
The Bronze Medal level was created to recognize those patients and
their families, trustees, staff, and foundations who contribute $10-
$4,999 annually to the Foundation. Donors at this level support many
programs, including the Foundation’s research in degenerative 
arthritis and the development of gait retraining protocols for patients
with ACL-reconstructed knees. We thank the following for their 
support in 2003:

PFIZER SPONSORS FOUNDATION WEBCAST
On-Line Program Provides Continuing
Education for Orthopaedic Surgeons Treating
Degenerative Joint Disease

The pioneering work of the Foundation’s cartilage research
program was the topic for a webcast that will be available on
the World Wide Web for one year beginning January 1, 2004.
Titled Overcoming the Challenge of Degenerative Joint
Disease:  Innovative Surgical and Pain Management
Techniques, the program was hosted by the professionals and
staff of the Steadman◆Hawkins Sports Medicine Foundation.

The four-hour roundtable, funded by Pfizer, Inc., and
sponsored by the Postgraduate Institute for Medicine, fea-
tured a world-renowned, international faculty of orthopaedic
surgeons, pain specialists, and researchers, each of whom
has pioneered innovative treatments for treating articular car-
tilage injuries. The webcast, which offers continuing medical
education credit, was designed to meet the educational needs
of orthopaedic surgeons involved in the care of patients with
degenerative joint disease. 

With growing worldwide interest and concern over the
increase in degenerative arthritis, this webcast will be timely
and relevant to both the orthopaedic world and lay community.

F I F T E E N  Y E A R S  O F  E X C E L L E N C E

Dr. and Mrs. Donald S. 

Corenman

Ms. Joanne Corzine

Mr. and Mrs. Henry Ellis

ESPN Golf Schools

Mr. and Mrs. Chad Fleischer

Genzyme Biosurgery

Mr. and Mrs. George Gillett

Dr. and Mrs. Gaines Hammond

Mr. and Mrs. Mitch Hart

Dr. and Mrs. Richard J. Hawkins

Mrs. Martha Head

Mr. and Mrs. Walter Hewlett

Highline Sports & Entertainment

Mr. and Mrs. Landon Hilliard

Hilliard Family Fund

Fred & Elli Iselin Foundation

Mr. and Mrs. Douglas E. 

Jackson

Mr. and Mrs. J. B. Ladd

Mr. S. Robert Levine

Mr. and Mrs. Soren Lind

Mr. and Mrs. Kent Logan

Mr. Douglas Mackenzie

Mr. Charles McAdam

Mr. Michael Merriman

Mr. Ike Misali

Gordon & Betty Moore 

Foundation

Norman M. Morris Foundation

Mr. and Mrs. Trygve E. Myhren

Mr. and Mrs. Brian Noyes

Mr. and Mrs. Paul Oreffice

Mr. and Mrs. Preston Parish

Mr. and Mrs. Bob Penkhus

Perot Foundation

Mr. and Mrs. Jay A. Precourt

Mr. and Mrs. Tom Quinn

Mr. and Mrs. Paul Raether

The House of Remy Martin

Mr. George Roberts

Mr. and Mrs. Arthur Rock

Dr. William Rodkey

Seabourn Cruise Line

Dr. and Mrs. James F. Silliman

Mr. and Mrs. Gary Sitzmann

Steadman-Hawkins Clinic

Mr. and Mrs. Paul Stoffel

Mr. and Mrs. Vernon Taylor, Jr.

Mr. and Mrs. William R. Timken

Mr. and Mrs. John Tolleson

Mr. and Mrs. Stewart Turley

Mr. and Mrs. Norm Waite

Mr. and Mrs. Randolph M. 

Watkins

Ms. Lucinda Watson

Dr. and Mrs. Wayne Wenzel

WestStar Bank

The Wheless Foundation

Wyeth Pharmaceuticals

Mr. and Mrs. Richard Allen

Ms. Rebecca Amitai

Mr. and Mrs. Jack R. Anderson

Mr. Ohmer Anderson

Applejack Wine & Spirits

Mr. Larry S. Arbuthnot and 

Ms. Ann Crammond

Col. and Mrs. Ralph D. Arnold

Ms. Wendy Arnold

Mr. and Mrs. Michael J. Badar

Mr. and Mrs. John A.  Baghott

Mr. J. S. Bainbridge

The Balance Wheel

Mr. and Mrs. William Baldaccini

Mr. Herbert Bank

Mr. and Mrs. Matthew Barger

Mr. and Mrs. John Barker

Mr. and Mrs. Bryant P. Barnes

Mrs. Edith Bass

Ms. Ruth M. Baughman

Mr. and Mrs. Joachim Bechtle

Mr. and Mrs. Roger Behler

Mr. and Mrs. John H. Bemis

Mr. and Mrs. Peter Benchley

Mr. Brent Berge

Beringer Blass Wine Estates

Mr. and Mrs. James  Billingsley

Mr. and Mrs. Robert W. Bilstein

Ms. Ella F. Bindley

Mr. and Mrs. Frank G. 

Binswanger, Jr.

Mr. and Mrs. Frank J.  Biondi, Jr.

Ms. Joan Birkland

Mr. and Mrs. Gary Bisbee

Mr. and Mrs. Michael R. Black

Dr. and Mrs. Eddie Blender

Mr. and Mrs. Richard Blide

Ms. Margo A. Blumenthal

Ms. Lyndall Boal

Mr. and Mrs. Salvatore 

Bommarito

Mr. and Mrs. Michael Bond

Mr. and Mrs. Wayne Boren

Mr. and Mrs. Edwin Bosworth
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Dr. and Mrs. Martin Boublik

Dennis D. Bowman, D.D.S.

Ms. Mary B. Bowman

Mr. Michael J. Bradley

Mr. and Mrs. David R. Braun

Dr. Michael T. Breen and Dr. 

Anne Lozano

Mr. and Mrs. Bernard A. 

Bridgewater

Ms. Karen Briggs and Mr. 

Daryn Miller

Mr. and Mrs. Ronald M. Brill

Ms. Florence L. Brizel

Mr. Alan Bronstein

Mr. and Mrs. Michael C. Brooks

Mr. and Mrs. T. Anthony Brooks

Mr. and Mrs. Keith L. Brown

Brown-Foreman

Mr. and Mrs. C. Willing 

Browne III

Mr. John Bryngelson

Dr. and Mrs. John V. Buglewicz

Mr. W. Douglas Burden, Jr.

Ms. Marge Burdick

Mr. Kurt Burghardt

Ms. Martha H. Butner

Ms. Mary J. Butterly

Mr. and Mrs. Sam Butters

Mr. and Mrs. Rodger W. Bybee

Mrs. Nancy Byers

Cakebread Cellars

Mr. and Mrs. Charles G. Cale

Ms. Margie Cameron

Mr. and Mrs. John Carlson

Curtis L. Carlson Family 

Foundation

Mr. and Mrs. J. Marc Carpenter

Mr. Dennis E. Carruth

Dr. Steve Carveth

Mr. Nelson Case

Ms. Carolyn Casebeer

Mr. Pedro E. Castillo

Mr. and Mrs. Pedro Cerisola

Ms. Judith B. Chain

Ms. Christee Chargot

Dr. Teresa Cherry

Mr. Joe Chess

Mr. Victor Chigas

Mr. Martin D. Chitwood

Mr. Bryan D. Chojnowski

Christ Furs

Mr. Arthur Cinader

Ms. Caryn Clayman

Coach

Mr. Ned C. Cochran

Mr. and Mrs. Jeffrey E. Coe

Mr. John P. Cogan

Mr. and Mrs. John Cole

Colorado Ski Museum-Ski Hall 

Of Fame

Cordillera

Country Club of the Rockies

Mr. Archibald Cox, Jr.

Ms. Patricia Craus

Mr. and Mrs. Patrick B. Crotty

Ms. Karen Cucura

Dr. Dennis Cuendet

Dr. and Mrs. Kelly Cunningham

Mr. and Mrs. Ralph B. Currey III

Ms. Sherrie S. Cutler

Mr. and Mrs. Franco D’Agostino

Mr. and Mrs. Daniel Dall’Olmo

Mr. and Mrs. Darwin R. Datwyler

Mr. Jason Davis

Mr. Ross M. Davis

Mr. and Mrs. Peter Dawkins

Mr. Jimmy L. Debardelaben

Mr. and Mrs. Michael Dee

Mr. Jim Deighan

Mr. and Mrs. Kevin P. Deighan

Mr. and Mrs. Frederick W. 

Deming

Ms. Danielle DenBleyker

Mr. and Mrs. Paul A. DeNuccio

Mr. and Mrs. Jack A. DePagter

Mr. and Mrs. William DeStefano

Mr. Jack Devine

Mr. and Mrs. Nicholas Dewolf

Mr. Frederick A. Dick

Mr. and Mrs. Thomas R. 

Dickens

Mr. Jack Doak

FELLOWSHIP BENEFACTOR

Fellowship Benefactors fund the research of one Fellow for
one year at a level of $10,000. This is a fully tax-deductible
contribution 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 to get to know the designated Fellow. Each
benefactor is assigned a Fellow, who provides written reports
and updates of his work. We extend our gratitude to the 
following individuals for their generous support:

Mr. and Mrs. Mitch Hart

The Fred and Elli Iselin Foundation

Mr. and Mrs. John W. Jordan

Mr. S. Robert Levine

Mr. and Mrs. Kent Logan

Mr. Charles McAdam

Mr. and Mrs. Jay Precourt

Mr. Tom Quinn

Mr. and Mrs. Stewart Turley

CHAIRS SUPPORT FOUNDATION WORK

The education of orthopaedic surgeons is a critically impor-
tant mission of the Steadman◆Hawkins Sports Medicine
Foundation. Academic Chairs provide the continuity of funding
necessary to train physicians for the future, thus ensuring the
continued advancement of medical research. Currently, more
than 130 Steadman-Hawkins 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 2003, five chairs provided important funding for the
Foundation’s research and educational mission. We are most
grateful for the support from the following:

Mr. and Mrs. Harold Anderson

Mr. and Mrs. Lawrence Flinn, Jr.

Mr. and Mrs. Jay Jordan

Mr. and Mrs. Peter Kellogg

Mr. and Mrs. Steven Read 

F R I E N D S  O F  T H E  F O U N D A T I O N
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Mr. and Mrs. Neal Donaldson

Mr. Wayne B. Dondelinger

Duke Energy Foundation 

Matching Gifts Program

Mr. Robert B. Dunlop

Mr. and Mrs. Mark E. Dusbabek

Mr. and Mrs. Mark A. Eberle

Mr. David Ebershoff

Dr. and Mrs. Jack Eck

Mr. and Mrs. James Eddy 

Mr. and Mrs. John Egan

Mr. and Mrs. Norman A. 

Eggleston

Mr. Burton M. Eisenberg

Mr. and Mrs. Arthur H. Elkind

Mr. and Mrs. Buck Elliott

Dr. and Mrs. Steve Ellstrom

Mr. and Mrs. Heinz Engel

Ms. Slavica Esnault-Pelterie

Mr. and Mrs. William T. Esrey

Mr. Paul Esserman

Dr. and Mrs. Fred Ewald

Mr. and Mrs. Wylie Ewing

Exxon/Mobil Foundation, Inc.

Mr. and Mrs. William L. Fanning

Far Niente Winery

Dr. and Mrs. Tim Farley

Dr. John A. Feagin

Mr. Harold B. Federman

Mr. Daniel J. Feeney

Ms. Eva Maria Felahy

Mr. and Mrs. Stephen G. 

Fendrich

Mr. and Mrs. Jack Ferguson

Mr. and Mrs. Paul Ferzacca

Mr. and Mrs. Ned Fine

Mr. Roland Fischer

Mr. and Mrs. John N. Fisher

Julian M. Fitch, Esq.

Mr. and Mrs. Brian D. Fitzgerald

Mr. and Mrs. Michael F. 

Fitzgerald

Ms. Holly Flanders

Mr. and Mrs. Walter Florimont

Ms. Karen Floyd

Flying Colors Saddlery & 

Apparel

FMC Technologies Corporate 

Contributions Program

Mr. and Mrs. David A. Forbes

President and Mrs. Gerald R. 

Ford

Dr. William R. Ford

Mr. and Mrs. Stephen Fossett

Mr. and Mrs. Howard C. 

Foster II

Mr. Richard L. Foster

Mr. John M. Fox 

Mr. and Mrs. Thomas Francis

Mr. and Mrs. John D. Frantz

Ms. Anita Fray

Mr. Steffen Freund

Mr. and Mrs. Olin Friant

Mr. and Mrs. Gerald V. Fricke

Mr. and Mrs. Robert F. Fritch

Mr. and Mrs. Russell C. Fritz

Mr. and Mrs. Harry R. 

Fruehauf III

Mr. Saman K. Adamiyatt and 

Ms. Annette M. Fry

Mr. and Mrs. Morton Funger

Mr. Gerald Gallegos

Ms. Barbara Gameroff

Dr. Richard Gardner

Ms. Rita Garson

Mr. and Mrs. Robert S. Gaza

Ms. Pamela G. Geenen

Mr. Jay C. Gentry

Mr. Egon Gerson

Mr. and Mrs. Bradley Ghent

Mr. John Gilleland

Mr. Donald Gillespie

Ms. Donna Giordano

Mr. and Mrs. Herb Glaser

Mr. and Mrs. Dan Godec

The Golden Bear, Inc.

Ms. Julie A. Goldstein

Ms. Lari Goode

Mr. and Mrs. William A. 

Goodson

Gore Range Mountain Works

Mr. John H. Gorman

Mr. and Mrs. David Gorsuch

Mr. and Mrs. Richard M.  Goss

Mr. and Mrs. Bernard L. Gottlieb

Mr. Robert W. Graham

Mr. and Mrs. Pepi 

Gramshammer

Mr. Wallace H. Grant

Mr. and Mrs. August Grasis

Mr. and Mrs. Robert G. Green

Mr. Gary G. Greenfield

Ms. Judith Greenwald

Ms. Linda Gregg

Mr. Richard M. Gribble

Mr. and Mrs. Bill Griffith

Mr. Wayne Griffith

Mrs. Joanne Grimm

THE FOUNDERS’ LEGACY SOCIETY

Over the years, the Steadman◆Hawkins Sports Medicine
Foundation has been privileged to receive generous and
thoughtful gifts from friends and supporters who remembered
the Foundation 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 Foundation, 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
Society 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 under-
standing degenerative joint disease, joint biomechanics, and
osteoarthritis, to providing high-quality health care, treatment,
and rehabilitation, and to providing education and training 
programs—is assured by the vision and forethought of friends
and supporters who include us in their estate plans. The
Foundation’s planned giving program was established to help
donors explore a variety of ways to remember the Foundation.

We are most grateful to these individuals for their support
in becoming founding members of the Founders’ Legacy
Society: 

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

F I F T E E N  Y E A R S  O F  E X C E L L E N C E



10

Mr. and Mrs. Neal C. Groff

Mr. Kim Gustafson

Mr. and Mrs. James A. Hagen

Dr. and Mrs. Topper  Hagerman

Mr. and Mrs. Joe Haggar

Ms. Roslyn Halbert

Mr. and Mrs. Bo Hale

Mr. and Mrs. Duane L. Haley

Mr. Conrad Hall

Mr. and Mrs. Thomas M. Hallin

Mr. and Mrs. Allan R. Hallock

Ms. Carole A. Hansen

Harlan Estate

Mr. Densmore Hart

Mr. and Mrs. Frank P. Hart

Ms. Shelly M. Hart

Mr. and Mrs. Harry L. Hathaway

Mr. and Mrs. Ron Hauptman

Mr. R. Neil Hauser

Mrs. Horace Havemeyer, Jr.

Mrs. Marian Hawkins

Ms. Rosemary Hawkins

Ms. Elise Hayes

Mr. Frank E. Healey

Mr. and Mrs. Peter S. Hearst

Ms. Madeleine Heath

Ms. Lynne Heilbron

Mr. and Mrs. Richard D. 

Heninger

Mr. George Henschke

Dr. and Mrs. Alfred D. 

Hernandez

Mr. Gerald Hertz and Ms. 

Jessica Waldman

The William and Flora Hewlett 

Foundation

Ms. Carol Hiett

Ms. Lyda Hill

Mr. Jaren Hiller

Mrs. Joy R. Hilliard

Mr. Art Hilsinger and Ms. 

Barbara Janson

Dr. and Mrs. Michael E. Himmel

Mr. John Hire

Mr. Charles Hirschler and Ms. 

Marianne Rosenberg

Dr. Charles Ho

Mr. and Mrs. Donald P. Hodel

Mr. and Mrs. David Hoff

Mr. and Mrs. William K. 

Hohlstein

Mr. Brandon J. Holtrup

Ms. Sara Holtz

Ms. Jane Hood

Dr. Thomas G. Hopkins

Ms. Marilee Horan

Ms. Edith Hornik

Mr. and Mrs. Preston  Hotchkis

Mr. and Mrs. David G.Howard

Howard Head Sports Medicine 

Center

Mr. and Mrs. George H. Hume

Mr. and Mrs. Walter Hussman

Mr. and Mrs. Paul H. Huzzard

Mr. and Mrs. Dunning Idle IV

Mr. and Mrs. Michael Immel

Mr. and Mrs. Nathan Ingram

Admiral and Mrs. Bobby Inman

Mr. and Mrs. Joe R. Irwin

Iscol Family Foundation

Mr. and Mrs. Paul M. Isenstadt

Mr. Robert Jacobsen

Mr. and Mrs. Arnold Jaeger

Ms. Mary H. Jaffe

Mr. and Mrs. John V. Jaggers

Mr. Howard James

JAS-Joint Active Systems, Inc.

Mr. and Mrs. Gary Jenkins

Mr. and Mrs. Lawrence T. 

Jennings

Ms. Sandra Jennings

Mr. and Mrs. Bill Jensen

Mr. and Mrs. Thomas J. John

Mr. Calvin R. Johnson

Mr. and Mrs. Charles Johnson

Ms. Kim Johnson

Mr. and Mrs. Scott Johnson

Mr. and Mrs. Howard J. 

Johnston

Mr. and Mrs. Paul Johnston

Ms. Charlotte H. Jones

Mr. and Mrs. Daniel S. Jones

Mr. and Mrs. Jack Jones

Mr. and Mrs. Darrell L. Jordan

Dr. and Mrs. Jay Kaiser

Mr. and Mrs. Han M. Kang

Dr. George C. Kaplan

Dr. Sara Karabasz

Karats

Ms. Beth Kasser

Mr. and Mrs. Joel M.  Kaufman

Mr. and Mrs. Raymond Kelley

Mr. Charles G. Kellogg

Mr. and Mrs. Jack Kemp

Mr. and Mrs. Roger W. Kendall

Mr. and Mrs. David V. King

Mr. and Mrs. Skip Kinsley, Jr. 

Steven and Michele Kirsch 

Foundation

Mr. and Mrs. Stewart C. 

Kissinger

Ms. Barbara B. Kittredge

Ms. Phyllis Klawsky

Mr. Kevin R. Klein

Ms. Joanne P. Kleinstein

Mr. and Mrs. Peter Knoop

Ms. Gwyn Gordon Knowlton

Mr. and Mrs. Paul Kobey

Mr. Gary Koenig

Mr. and Mrs. Rudolf Kopecky

Ms. Brigitte E. Kopper

Ms. Karen Korfanta

Ms. Sally L. Korth

Mr. Jack Koson

Dr. and Mrs. Alex Kowblansky

Ms. Grazyna Kras

Mr. Paul R. Krausch

Dr. and Mrs. Sumant G. 

Krishnan

Mr. and Mrs. Bob Krohn

Ms. Tani Krouse

Mr. James Kurtz

Mr. and Mrs. G. Siegfried Kutter

Mr. and Mrs. Thomas Kyllo

La Bottega

Mr. and Mrs. Marvin V. 

Lancaster

Mr. and Mrs. S. Robert Landie

Larkspur

Mr. Alex C. Lasater

Mr. Chester A. Latcham

Mr. and Mrs. Conrad R. Lattes

Ms. Debra Layne

Ms. Joan Leader

Mr. and Mrs. Alfred  S. Leavitt

Mr. and Mrs. Edward M. Lee, Jr.

Mr. and Mrs. Gregory D. Leibold

Mr. and Mrs. Theodore D.  Less

Brigadier General Samuel 

K. Lessey, Jr.

Mr. and Mrs. Trudo T. Letschert

Mr. Burton Levy

Mr. Marvin B. Levy

Mr. and Mrs. Haston Lewis

Dr. and Mrs. Joe Lewis

Mr. George Lichter

Mr. and Mrs. William G. 

Lindsay, Jr.

Ms. Robin I. Linker

Ms. Linda Litchi

Mr. Paul Litowitz

Mr. and Mrs. Paul K. Litz

Ms. Kathryn Lloyd

Mr. and Mrs. Walter 

Loewenstern

Mr. and Mrs. John Lohre

Mr. and Mrs. Ian Long

Mr. and Mrs. Thomas L. Lupo

Mr. and Mrs. William Lurtz

Mr. Gerard Lynch

Mr. and Mrs. Charles E. Maclay

Mr. John MacLean

Ms. Jane G. Madry

Mr. and Mrs. James Mahaffey

Ms. Roni Mahler

Dr. Neil Maki

Ms. Sylvia Malinski
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Ms. Betsy Mangone

Mr. and Mrs. Charles Manning

Ms. Paulett Marcus

Ms. Adrienne K. Marks

Mr. Herbert E. Marks

Mr. Kenneth Marlin

Mr. Maxwell Marolt

Mr. and Mrs. Mike Marsh

Mrs. Dorothy P. Marshall

Mr. and Mrs. Rocco J. Martino

Ms. Nadena Martinovich

Mr. Robert E. Martinson

Ms. Patricia L. Marx

Mary Black Health System

Mr. and Mrs. Ermanno Masini

Mr. Frank Mastriana

Ms. Heather Maxwell

Ms. Jan P. Mayer

Mr. and Mrs. David Mazer

Mr. and Mrs. Frank G. McAdam

Mr. and Mrs. John McBride

Mr. Donald S. McCluskey

Mr. and Mrs. Robert B. 

McCormick

Mr. and Mrs. Sean McEnroe

Mr. Rick McGarrey

Mr. and Mrs. E. G. McGhee, Jr.

Mr. and Mrs. Arch McGill

Mr. and Mrs. Calvin McLachlan

Ms. Carrie D. McLane

Ms. Caro McMurtry

Mr. and Mrs. John G. McMurtry

Meadowood Napa Valley

Mr. and Mrs. Karl Mecklenburg

Mr. and Mrs. Clifford A. Meek

Mr. and Mrs. Frank N. Mehling

Ms. Karen Melhart

Ms. Mina Mercado

Mr. and Mrs. Eugene Mercy, Jr.

Mr. and Mrs. Luc Meyer

Mr. Ron Michaud

Mr. and Mrs. George 

Middlemas

Mr. Andy Mill and Ms. 

Chris Evert

Mr. and Mrs. Bill Miller

Mr. Dan Miller

Mr. Robert E. Miller

Dr. Michael J. Milne

Mr. and Mrs. Edward R. 

Milstein

Mr. Peter Mindock

Mr. Thomas Mines

Mr. and Mrs. Allan Mirkin

Mr. and Mrs. Chandler J. 

Moisen

Mr. Alan D. Moore

Mr. Jim Moran

Mr. and Mrs. Jean-Claude 

Moritz

Mr. and Mrs. Danny Morrison

Mr. and Mrs. William  Morton

Mr. Michael Moss

Ms. Anne Mounsey

Mount-N-Frame

Dr. and Mrs. Van C. Mow

Mr. Richard L. Mugg

Ms. Jane Muhrcke

Mr. and Mrs. Gregory A. 

Muirhead

Mr. Paul Munro

Ms. Bonnie E. Murray

Ms. Dorothy Muser

Ms. Caree E. Musick

Mr. and Mrs. Jonathan P. Myers

Dr. and Mrs. Richard K.  Myler

Dr. and Mrs. R. Deva Nathan

Mr. and Mrs. Robert Neal

Ms. Dora Neidecker

Mr. and Mrs. Daniel P. Neil

Neiman Marcus

Ms. Cindy Nelson

Ms. Wendy M. Nelson

Dr. Todd Neugent

Ms. Susan Nichols

Ms. Catherine Nolan

Ms. Julie Noolan

Dr. and Mrs. Thomas Noonan

Ms. Colleen K. Nuese-Marine

Mr. and Mrs. Denny O’Brien

Mr. and Mrs. Tom O’Dwyer

Mr. Larry O’Reilly

Mr. and Mrs. John Orvis

Mr. John Osterweis

Mr. and Mrs. Robert M.  Owens

Mr. and Mrs. L. G. Oxford

Palladian Group

Mr. Frank Palski

Pano Jewelry & Gifts

Mr. and Mrs. Samuel C. 

Pantaleo

Ms. DiAnn Papp

Mr. and Mrs. Roger Parkinson

Ms. Carol S. Parks

Mr. and Mrs. William K. 

Parsons

Mr. Richard Pearlstone

Mr. and Mrs. Tage Pedersen

Ms. Pat Peeples

Dr. and Mrs. John Peloza

Mr. and Mrs. Ralph Pelton

Mr. Anthony G. Perry

Ms. Mary S. Peter

Mr. Eugene Petracca

Pfizer Foundation Matching 

Gifts

Mr. and Mrs. Brian Phillips

Mrs. Allan Phipps

Mr. Robert H. Pickens

Mr. and Mrs. Addison Piper

Mr. and Mrs. Charles W.  Plett

Ms. Katherine F. Pope

Porsche Design Performance 

Driven Golf Products

Mr. Robert E. Porter

Dr. Robert H. Potts, Jr. 

Mr. and Mrs. Graham Powers

Mr. Michael Price

Mrs. Ashley H. Priddy

Ms. S. Hannah Prowse

Mr. W. James Prowse

Mr. and Mrs. Merrill L.  Quivey

Mr. Bernard Radochonski

Mr. and Mrs. Paul C. Raemer

Mr. and Mrs. David Rahn

Mr. Rick Rainwater

Mr. and Mrs. Herbert G. 

Rammrath

Rancho Caracol

Mr. Carl Rand

Mr. Darrell Rankin

Mr. and Mrs. Robert Rasberry

Regen Biologics

Ms. Lorraine M. Remza

Mr. and Mrs. Douglas J. Renert

Mr. Horst Essl and Ms. Jean 

Richmond

Mr. Kirk Rider

Mr. and Mrs. Donald Riefler

Mr. Bernardo A. Riojas

Ristorante Ti Amo

The Robbins Foundation

Mr. and Mrs. Sanford 

Robertson

Mr. and Mrs. Wayne A. Robins

Mr. R. Thomas Roe

Mr. and Mrs. R. J. Rogers

Mr. Daniel G. Roig

Mr. Charles Rolles

Mr. Nathaniel J. Roper

Mr. and Mrs. Michael Rose

Rosenberg Builders Supply, Inc.

Mrs. Ann M. Ross

Rossignol

Mr. and Mrs. Gary L. Roubos

Mr. and Mrs. Keith E. Rubio

Mr. and Mrs. K. J. Ruff

Mr. and Mrs. Stanley 

Rumbough, Jr.

Mrs. Helen M. Rust

Ms. Alice Ruth and Mr. Ron 

Alvarez

Mr. and Mrs. Larry W. Ruvo

Mr. Herbert E. Sackett

Ms. Jolanthe Saks

Mr. Peter Sallerson

Mr. Thomas C. Sando
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Mr. and Mrs. Steve Sanger

Mr. and Mrs. Noel E. Sankey

Ms. Francesanna T. Sargent

Mr. Tom Sanders

Mr. Les H. Schacht

Mr. Heinz Schaefer

Mr. and Mrs. Benjamin S.  

Schapiro

Ms. Jean Schikora

Dr. and Mrs. Theodore Schlegel

Mr. William Schneiderman

Mr. and Mrs. Tom Schouten

Ms. Emely C. Scioli

Mr. and Mrs. Gordon I. Segal

Mr. and Mrs. George W. Seger

Ms. Christianna E. Seidel

Mr. John P. Sellis

Mrs. Joann Sessions

Mr. O. Griffith Sexton

Shafer Vineyards

Ms. Michelle Sheetz

Mr. Denny Shelton

Mr. and Mrs. Warren Sheridan

Mr. and Mrs. James H. Shermis

Mr. and Mrs. James Shpall

Mr. and Mrs. Jeffrey Shroll

Mr. Mort Silver

Silverado Vineyards

Mr. Ronnie Silverstein

Mr. and Mrs. John Simon

Dr. and Mrs. Steve B. Singleton

Barbara and Spyros Skouras 

Foundation

Slifer Design

Ms. Leslie A. Slipakoff

Ms. Suzanne Sloan

Mr. Todd Sluder

Mr. Edmond W. Smathers

Mr. and Mrs. Ron G. Smith

The Patricia M. & H. William 

Smith, Jr. Foundation

Mr. and Mrs. John  Sondericker

Mr. Alfred Southall

Mr. James L. Spann

Ms. Leslie B.Speed

The Spritus Gladius Foundation

Splendido at the Chateau

Squash Blossom

Mr. and Mrs. Richard Stampp

Mr. Stanley J. Starn

Mr. and Mrs. Stephen M. Stay

Mr. and Mrs. Lyon Steadman

Ms. Mary Steadman

Steadman◆Hawkins Sports 

Medicine Foundation

John Steel & Bunny Freidus 

Fund

Ms. Andra Stein

Mr. Keith Stein

Ms. Deana E. Stempler

Mr. John Stern

Mr. Dan F. Stewart

Dr. John A. Strache

Ms. Charlene Strate

Dr. and Mrs. Barry S. Strauch

Mr. and Mrs. Albert I. Strauch

Mr. and Mrs. Eric Strauch

Mr. Craig Struve

Mr. and Mrs. Steven C. Stryker

Ms. Candace K. Sutfin

Mr. Bill Sutphen

Mr. and Mrs. B. K. Sweeney, Jr.

Ms. Kassandra Swenson

Mr. and Mrs. Mark Tache

Mr. and Mrs. Dominick A. 

Taddonio

Ms. Catarina Tamm

Mr. and Mrs. Oscar L. Tang

Mr. Peter C. Taub

Mr. and Mrs. George Tauber

Mr. Gerald Taylor

TEAM PRO 2

Mr. Stephen M. Tenney

Mr. Tim Tenney

The Southern Conference

Ms. Joanne Thieme-Weinberg

Mr. and Mrs. E. A. Thomas

Mr. J. G. Thomas

Mr. Terry Thomas

Mr. and Mrs. Jere W. 

Thompson

Ms. Laurene Thompson

Ms. Margaret D. Thompson

Ms. Leila C. Thorne

Mr. and Mrs. James Tiampo

Dr. and Mrs. Mike Torry

Tourism Whistler

Mr. and Mrs. Mark Train

Mr. and Mrs. Sandy M. Treat, Jr.

Triad Hospitals, Inc.

Mr. Dan E. Trygstad

Mr. and Mrs. Otto Tschudi

Mr. and Mrs. James Z.  Turner

Mr. and Mrs. James E. Turre

Mr. and Mrs. Harry D. Turvey

Mr. William Tutt

Mr. John L. Tyler

Mr. Robert L. Uceda

Mr. Robert M. Umbreit

Mr. and Mrs. Bruce Ungari

Dr. and Mrs. Luis H. Urrea

Vacation Retreats

Ms. Patricia Vander Molen

Vanoff Family Foundation

Ms. Rose Vardanian

Mr. and Mrs. Leo A.Vecellio, Jr.

Mr. and Mrs. Arthur W.  Vietze

Mr. and Mrs. Pete Villano

Ms. Sandra Vinnik

Mr. Ron Vloisich

Mr. and Mrs. David S. Vogels

Mr. Julio Volante

Ms. Beatrice B. Von Gontard

Mr. and Mrs. Charles S. Von 

Stade, Jr. 

Mr. and Mrs. George 

Vonderlinden

Mr. and Mrs. Peter Wagner

Mr. and Mrs. Dennis Wahlstrom

Mr. and Mrs. Edward H. 

Wahtera

Mr. and Mrs. Mike R. Walck

Mr. Martin Waldbaum

Dr. and Mrs. Mark H. Wall

Mr. Anthony Wallace

Ms. Pamela O. Wallen

Mr. and Mrs. Ronnie J. Walls

Mr. Bill Walsh

Mr. and Mrs. Jerry B. Ward

Mr. and Mrs. Robert E. Weber

Ms. Valerie Weber

Mr. Timothy Webster

Sir and Lady Mark Weinberg

Mr. and Mrs. Marty Weinberg

Mr. and Mrs. Lawrence Weiss

Mr. John Welaj

Mr. Joshua Wells

Mr. and Mrs. Patrick Welsh

Mr. Al Whaley

Mr. and Mrs. Darrell Whitaker

Whitehall Lane Winery

Mr. George Wiegers

Mr. Donahue L. Wildman

Mr. John Wilke

Mr. and Mrs. Joel A. Wissing

Mr. and Mrs. Jack A. Witkin

Mr. Richard E. Witte

Mr. Willard E. Woldt

Mr. and Mrs. Tim Wollaeger

Ms. Stephanie Überbacher

Dr. and Mrs. Savio L.Y. Woo

Mr. and Mrs. Gary Worth

Mr. and Mrs. Everett M. Wren

Mr. Oliver Wuff and Ms. Monika

Kammel

Dr. Douglas J. Wyland and Dr. 

Meica Efird

Mr. and Mrs. Robert W. Yank

Mr. Henry Yost

Mr. and Mrs. Robert L. Young

Mr. and Mrs. Philip P. Yuschak

Mr. and Mrs. Jack Zerobnick
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Corporate and Institutional Friends

◆

EBI Medical Systems
◆

Genzyme Biosurgery/Wyeth
◆

Innovation Sports
◆

Ormed, GmbH & Co. KG
◆

Peak Performance Technologies, Inc.
◆

Pfizer, Inc.
◆

Smith & Nephew Endoscopy
◆

Center Pulse
◆

HealthOne Alliance
◆

Vail Resorts, Inc.
◆

Vail Valley Medical Center

THE STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION IS GRATEFUL FOR THE GENEROUS SUPPORT OF OUR CORPORATE DONORS. 

IN 2003, WE RECEIVED $1 MILLION IN CORPORATE SUPPORT TO HELP FUND THE FOUNDATION’S RESEARCH AND EDUCATION PROGRAMS IN VAIL,

COLORADO, AND AT SIX UNIVERSITY SITES. THIS WORK WILL BENEFIT PATIENTS AND PHYSICIANS FOR GENERATIONS TO COME.

GENZYME BIOSURGERY/WYETH NEW CORPORATE SPONSORS TO THE

STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION

Genzyme Biosurgery and Wyeth joined forces in 2003 to become corporate sponsors of the Steadman◆Hawkins Sports Medicine
Foundation. Genzyme Biosurgery is a division of Genzyme Corporation and a leading business in the rapidly emerging market for sophisti-
cated biotechnology products. Wyeth is one of the world’s largest research-driven pharmaceutical and health care products companies. 
It is considered a leader in the discovery, development, manufacturing, and marketing of pharmaceuticals, vaccines, biotechnology 
products, and nonprescription medicines that improve the quality of life for people worldwide.

“We are excited about the relationship between Wyeth and the Foundation with regard to our mutual involvement with such beneficial
activities as the annual Fellows Conference, a Public Education Speaker Series, and the shared goal of providing beneficial health care
through research and education,” said John Johlfs, Wyeth Musculoskeletal Specialty District Manager. “Being involved with continuing
efforts investigating the causes, prevention, and medical intervention of osteoarthritis is a worthy and lofty goal in which we are very
proud to be a part.” 

Genzyme Biosurgery has two products on the market that provide solutions for treating damaged knee joints. They are Synvisc-
(hylan G-F 20) and Carticel (autologous cultured chondrocytes).  These products have made a significant contribution to clinical
orthopaedics. Synvisc is a biomaterial used in the treatment of pain caused by osteoarthritis of the knee. Carticel uses a patient’s own 
cartilage cells to treat knee cartilage defects.
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The area of regenerative medicine is an excit-
ing one. There are many new and innovative
techniques under investigation by scientists
around the world.  In 2003, we focused our
efforts almost exclusively on regeneration of an
improved tissue for resurfacing of articular
cartilage defects that typically lead to degenera-
tive osteoarthritis. We have been working in
the promising area of gene therapy in collabo-
ration with Drs. Wayne McIlwraith and David
Frisbie at Colorado State University. Following is
some background information and a summary of our most recent
findings. This work is ongoing, and the encouraging results presented
here will allow us to continue to focus on this work in the coming
years.

Osteoarthritis is a debilitating, progressive disease characterized
by the deterioration of articular cartilage and accompanied by
changes in the bone and soft tissues of the joint. Traumatic injury to
joints is also often associated with acute damage to the articular carti-
lage. Unfortunately, joint cartilage is a tissue with poor healing poten-
tial. Once damaged, cartilage typically does not heal, or it may heal
with fibrous tissue that does not function as it should. Such tissue
does not possess the biomechanical and biochemical properties of
the original hyaline cartilage; hence, the integrity of the articular sur-
face and normal joint function are compromised. The result often is
osteoarthritis.

Several of our earlier studies have shown that a technique called
microfracture is a successful method to promote adequate cartilage
healing. Microfracture consists of making small perforations in the

bone plate to gain access to the cells and
growth factors present in the underlying bone
marrow. The technique relies on the cells and
proteins present in the marrow to promote
healing, thus avoiding concerns of immune
reactions to transplanted tissues, the need for a
second surgical site, or a second surgery to col-
lect grafts or cells. 

When we evaluated the healing of full-
thickness defects in horses, we were able to
show that the use of microfracture increased

the amount of repair tissue present in the defect and improved the
quality of cartilage repair by increasing the amount of type II collagen
present in that repair tissue. It is the basic building block protein of
articular cartilage. Although microfracture was able to increase the
major component of articular cartilage outside the cells, it did not
enhance the production of proteoglycans, the other major component
of cartilage thought to be necessary for long-term joint health.

The imbalance between the building up and tearing down of
components may be responsible for the inability of cartilage to heal
itself.  Interleukin-1, an inflammatory molecule, is considered the
predominant substance involved in the process of cartilage break-
down. Blocking Interleukin-1’s inflammatory effects to improve carti-
lage health and simultaneously using it to counteract negative effects
seemed like an attractive approach. In addition, insulin-like growth
factor-1, which plays a pivotal role in cartilage growth and repair, has
been shown to enhance cartilage healing and appeared to be another
logical candidate to promote cartilage healing. Unfortunately, the use

THE PURPOSE OF OUR BASIC SCIENCE RESEARCH IS TO GAIN A BETTER UNDERSTANDING OF FACTORS THAT LEAD TO DEGENERATIVE JOINT DISEASE AND

OSTEOARTHRITIS. OUR FOCUS IS TO DEVELOP NEW SURGICAL TECHNIQUES, INNOVATIVE THERAPIES, REHABILITATIVE TREATMENTS, AND RELATED PRO-

GRAMS THAT WILL EITHER HELP PREVENT THE DEVELOPMENT OF DEGENERATIVE JOINT DISEASE OR LESSEN ITS EFFECTS. IN 2003, WE COLLABORATED

WITH COLORADO STATE UNIVERSITY AND OTHER EDUCATIONAL INSTITUTIONS. WE BELIEVE THAT OUR COMBINED EFFORTS WILL LEAD DIRECTLY TO

SLOWING THE DEGENERATIVE PROCESSES, AS WELL AS FINDING NEW WAYS TO ENHANCE REGENERATION OF INJURED TISSUES.

Basic Science Research:
Understanding Joint Disease

Microfracture

William G. Rodkey, D.V.M., Director
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of these molecules has been limit-
ed by a lack of an effective delivery
system to the joint. Even with 
direct injections, they are rapidly
cleared from the joint, creating 
the need for costly, repeated 
injections and increasing the risk
of complications.

An alternative therapeutic
method is the use of gene therapy. A virus carrying genes can be
injected into the diseased joint after damaged tissue has been
removed and microfracture performed. The modified virus infects the
cells of the membrane and produces large amounts of an antagonist
protein and growth factor in hopes of improving cartilage healing.
The advantage of this technique is the relative long life of the mole-
cules (3 to 4 weeks), which would eliminate the need for repeated
injections. We undertook the task to evaluate the effect of the one-
time injection on the healing of cartilage defects treated by microfrac-
ture. Our working hypothesis was that the combined anti-inflammato-
ry effects of the antagonist protein and growth factor delivered to the

joints by gene transfer would sig-
nificantly improve the quality of
the repair tissue.

Our first gene therapy proj-
ect evaluated the healing of carti-
lage defects in horses. We com-
pared the quantity and quality of
the repair tissue in defects that
received an injection containing
the genes to that of horses receiv-
ing a placebo and to another

group that was never in contact with the viral preparations. The study
also looked at the effects of gene therapy by evaluating lameness, the
escape of fluid from the area, and the composition of fluid. The inves-
tigation confirmed that joints receiving gene therapy produced signifi-
cantly more protein than the joints that were not treated. The results
indicate that the carriers of the virus were able to infect the cells of
the joint and use the cells to produce the proteins for a period of
three weeks.

Overall, gene therapy did not affect the composition or the
amount of repair tissue found in the defects and had no effects on the
porous nature of the bone. However, we concluded that gene therapy
increased the amount of protein present in the repair tissue of the
treated joints as well as in non-treated joints. We speculate that the
growth-enhancing properties were able to increase the development
of protein-like substances by the cells present in the repair tissue. The
effect on the composition outside the cells might also have been due
to its effect on cell growth and the development of different kinds of
cells. By increasing cellular production and facilitating development
of cells recruited into the defective area from the bone marrow,
insulin-like growth factor might have increased the number of cells
capable of producing proteins.

This study confirmed that it is possible to use gene therapy to
enhance healing of cartilage defects. The use of the combined carriers
of antagonist protein and insulin-like growth factor was associated
with an increased production of substances needed for repair. This
was a critically significant finding.  Improving the quality of the repair
tissue is an essential step in cartilage resurfacing. Going forward with
this new and promising information, our challenge in future studies is
to further increase protein production and to obtain repair tissue that
most closely resembles normal cartilage in the way it is composed
and in the way it functions. 

F I F T E E N  Y E A R S  O F  E X C E L L E N C E
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Editor’s Note: The following profile is based on an
interview by Richard Needham. Mr. Needham is 
editor of Skiing Heritage magazine and the health
newsletter Arthritis Advisor.

Not many skiers would equate a world-
class downhill with a leisurely stroll on
the links. And not many golfers would
consider the act of putting an exercise
in reading mountain terrain. Cindy
Nelson sees things differently.

“For me, there are a lot of
similarities between golf and skiing,”
says the former ski Olympian and
eight-handicap golfer. “I read a putt
the same way I read a line in a down-
hill course. There’s the pitch, the break,
the grain, and all those things 
I used to do at 60 miles an hour and
now do in putting. But things are a lot safer on the green.”

It’s a unique way of looking at things. But then, Cindy
Nelson is unique. She was the first American—woman or man—to
win a World Cup downhill; she is a seven-time national champion;
she was a member of four Winter Olympic teams and four World
Championships teams (and medaled three times in those events);
she is the first skier to win a World Cup Super G; and she is the
first woman to serve as Chief of Course for a major alpine ski 
competition (1989 World Alpine Championships). But one of her
most memorable firsts, she’ll tell you, was being the first elite ath-
lete to come under the care of Dr. Richard Steadman. That was in
1973 at Dr. Steadman’s clinic at Lake Tahoe, California, and the two
have been close friends and mutual admirers ever since. Eleven
surgeries later (nine knees, two ankles), Cindy is now a member of
the board of the Steadman◆Hawkins Sports Medicine Foundation. 

“That,” says Cindy, “means a lot to me, because I’ve
come to understand what it takes to get people back on their feet.
The work that I’ve been privy to at the Foundation—the treatment 
as well as the prevention of injuries—has been enormously
rewarding. And for me, as a board member, to be able to bring to
the Foundation some of my experience as an athlete, as well as my
knowledge of Dr. Steadman’s genius, has been equally rewarding.  

“Dr. Steadman has pioneered so many procedures and
affected so many lives so positively. Creating the Foundation was a
huge step and an important part of his dream. The Foundation has
become an educational tool by which Dr. Steadman’s genius can
be passed on to orthopaedists all over the world.”

A lot of what the Foundation has
passed on to others has also been
responsible for keeping Cindy Nelson
in the game. Fourteen years with the
U.S. Ski Team (she was named to the
team at the age of 15), hers has been
a remarkable career, which really took
off after her defeat of Austrian down-
hill powerhouse Annemarie Moser-
Proell in 1974. No American had ever
won a World Cup downhill, and it
proved to Cindy that she could 
compete with, and win against, the
world’s best.

Cindy retired from racing in
1985 to become Ambassador of Skiing
at Vail, Colorado. Soon after, she was
promoted to Director of Skiing for Vail

and Beaver Creek. She enjoyed the do-everything nature of the
position, working with the resorts’ marketing, real estate, ski
school, and mountain operations departments. It also provided her
with an opportunity to take up something new in her life—the
game of golf, an endeavor she calls “the most humbling, most 
frustrating, most rewarding game I’ve ever played.”

Today, Cindy has her own consulting business. She’ll also
tell you that just as important as her downhill win was to her in
1974, the day she shot one under par on her home course at Eagle-
Vail was equally a high point in her life. In fact, her fanatic devotion
to golf sometimes worries her. Last year, she played 85 rounds of
golf and logged 50 days of skiing. “I wasn’t skiing enough,” says
Cindy, “so I made an agreement with a couple of the girls who 
play in the same league that we adopt a ‘powder day’ rule to 
get out on skis more often. This past season I skied 78 days, so
things are improving. I’m determined not to let either sport get out
of balance.”

Keeping things in balance, of course, means being able to
summon up those images of golf as skiing and skiing as golf that
Cindy easily sees but others often don’t. “It’s more than being out in
the elements,” she says. “In skiing, if you don’t think you can make
a pre-jump, you take a different line. In golf, if you can’t make it to
the green in one shot, you use different clubs. In both, you play for
your strengths and protect against your weaknesses. Your strategy
for how you go down the mountain should be the same as how you
play the game of golf. You take into consideration sun, temperature,
wind, your moods, and all the distractions you have around you. 
In skiing, it’s tough to control the distractions. In golf, there’s an 
etiquette that takes care of that, but otherwise, the sports are a 
lot alike.”

CINDY NELSON: 
SKIING OR GOLF, STAYING THE COURSE
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Clinical Research at the Steadman◆

Hawkins Sports Medicine Foundation is
dedicated to gathering data to educate
physicians and patients in an effort to
improve health care.  Data are collected on
all knee and shoulder patients and stored
in a database. This information is the key
to our research. The future of Clinical
Research will be based on learning from
the patient. Our research will focus on 
predictors of success, predictors of satis-
faction, patient expectations, and patient
outcomes from surgical procedures. The
goal of Clinical Research is to carry out
clinical outcomes research in the area of
orthopaedic sports medicine that will aid
both physicians and patients in making
better-informed decisions regarding 
medical treatment.

OSTEOARTHRITIS

Osteoarthritis is a chronic disease causing deterioration of the
joint cartilage (the softer parts of bones, which cushion their connec-
tions to each other) and the formation of new bone (bone spurs) at
the margins of the joints.  According to the Centers for Disease
Control and Prevention (www.cdc.gov/nccdphp/arthritis), arthritis
and chronic joint symptoms currently affect one of every three adults
in the U.S. This makes arthritis one of the prevalent diseases in the
U.S. and the leading cause of disability. As the population continues to
age, the prevalence of osteoarthritis will increase. With increased
numbers come increased health-care expenditures.  The CDC esti-
mates that arthritis, the source of at least 44 million visits to health-
care providers, will result in $51 billion in health-care costs and $86
billion in total costs.  

DEVELOPMENT OF A TREATMENT
ALGORITHM FOR PATIENTS WITH
OSTEOARTHRITIS OF THE KNEE
PRIOR TO TOTAL KNEE
REPLACEMENT

Surgical management of the arthritic
knee in an active patient presents a chal-
lenge to the orthopaedic surgeon.
Treatment options range from activity mod-
ification plus anti-inflammatory medication
to arthroscopic procedures to total knee
arthroplasty. Quadriceps and hamstring
strengthening allows the knee to rely as
much as possible on the musculature
rather than the bony architecture for sup-
port. Providing a well-cushioned insole
transfers some of that cushion at foot strike
into the knee. Nutritional supplements are
becoming increasingly popular and seem

to help a percentage of the population. Many surgical procedures
have been developed to treat articular cartilage lesions of the knee,
but few have been shown to be successful in the degenerative knee.
The purpose of this study was to determine which patients benefit
from different kinds of treatment. As this research continues we hope
to aid patients in making decisions regarding management of
osteoarthritis of the knee prior to total knee replacement. 

MICROFRACTURE OF THE DEGENERATIVE KNEE

Studies have demonstrated the efficacy of microfracture in elite
athletes, in traumatic cartilage lesions, and with this publication, in
the degenerative knee.  The microfracture technique, in combination
with other therapies, is used to treat early to late osteoarthrosis in the
knee. The goals of this procedure are to alleviate pain, maximize
function, and prevent further degenerative changes.  

OUTCOMES RESEARCH IS AN EXPRESSION USED TO DESCRIBE CLINICAL RESEARCH THAT FOCUSES ON PATIENT-ORIENTED RESULTS AND USES

METHODOLOGIES THAT IMPROVE THE QUALITY AND COMPARABILITY OF REPORTS.  OUR OUTCOMES RESEARCH IS BASED ON PHYSICIAN/PATIENT

ASSESSMENT OF IMPROVEMENT IN FUNCTION AND QUALITY OF LIFE. OUR GOAL IS TO LEARN FROM PATIENTS AND TO VALIDATE TREATMENT

PROTOCOLS IN AN EFFORT TO IMPROVE THE QUALITY OF HEALTH CARE. THIS INFORMATION IS BECOMING MORE IMPORTANT AS PATIENTS

ARE INTERESTED IN PARTICIPATING IN DECISIONS REGARDING THEIR HEALTH CARE.  

Clinical Research
“Outcomes” and “Process” Research

Karen K. Briggs, M.P.H., M.B.A., Director; Marilee Horan, Research Associate; Elizabeth Barry, Research Associate;
Amanda Ciotti, Research Associate; Catey Bradford, Intern; Mindy Fein, Intern; Brian Maxwell, Intern.
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This study followed 81 patients between
the ages of 40 and 70 who had microfracture.
Patients’ symptoms significantly improved over
preoperative status. Lysholm scores (a measure
of patient function) improved by 20 points and
the mean Tegner Activity Scale score improved
from 2.9 to 4.5. Patients showed high satisfac-
tion with outcome. Repeat arthroscopy was
reported in 15.5 percent of these patients.
Failures, as defined by an additional microfrac-
ture procedure or total knee replacement, were
documented in 6 percent of the patients.  

This study established the microfracture technique as a viable
surgical option, with proper patient selection, for the treatment of
degenerative cartilage lesions of the knee. Patient satisfaction scores
as well as significant improvement in subjective and functional out-
come scores demonstrated the efficacy of this procedure in the
degenerative knee. This study will be published in the Journal of Knee
Surgery in 2004.

HIGH TIBIAL OSTEOTOMY

Medial opening wedge high tibial osteotomy (HTO) has gained
popularity as a means of decreasing pain and correcting malalign-
ment in patients with medial compartment arthrosis (degeneration)
and varus (bow-leggedness) malalignment. This procedure may 
provide years of relief prior to a knee replacement.  

In 1995, Dr. Sterett began performing an opening wedge
osteotomy on the medial side (inside) of the proximal tibia (the large
bone in the lower leg) in conjunction with the microfracture proce-
dure in the affected knee. In a paper that is expected to be published
in American Journal of Sports Medicine in 2004, we reported on 39
patients who underwent an open HTO with a microfracture. Patients
showed improvement in function and activity level, as well as reduc-
tion in symptoms. The study concluded that, at a minimum of two
years following surgery, patients with varus alignment and chondral
surface lesions of the knee can be effectively treated with the HTO and
microfracture.  

CHONDRAL DAMAGE IN THE ACL DEFICIENT KNEE

The natural history of the ACL deficient knee is the topic of much
debate. Previous studies have shown radiographic evidence of arthritis
8-15 years after ACL rupture in 50 percent to 80 percent of patients.
The progression of chondral (cartilage) damage in the ACL deficient
knee is unknown. The purpose of this study was to determine the
prevalence of chondral lesions in patients with ACL deficiency and
identify risk factors associated with the development of severe 
chondral damage.

From our patient database, 3,030
patients (with no history of previous knee sur-
gery and who were diagnosed with a torn ACL
during knee arthroscopy) were identified. For
this study, severe chondral damage was defined
as grade III or grade IV chondral damage. In
this patient group, there was a 36 percent
prevalence of chondral damage and a 22 per-
cent prevalence of severe chondral damage.
There was a significant association between
time from injury and the presence of chondral
damage and the presence of severe chondral

damage. Patients with chronic injuries (longer than three months
from injury) had a prevalence of severe chondral damage in 33 per-
cent of the cases. The average age for the group with arthritis was
40.4 years and the average age for the group without arthritis was
32.9 years. Patients with a severe instability had a 1.6 times increased
risk of severe chondral damage compared to those with a mild insta-
bility.  

Information regarding chondral damage in the ACL deficient
knee can help guide decision-making.  In this study of a large series
of patients, the chronic nature of ACL injuries, age, and increased
instability were associated with severe damage in the knee. These data
suggest that treatment of ACL injuries should not be delayed longer
than necessary and stabilization is critical in more unstable knees
with regard to risk of severe chondral damage.

PREDICTORS OF DECREASED FUNCTION AND ACTIVITY
LEVEL IN PATIENTS SEEKING TREATMENT FOR
OSTEOARTHRITIS OF THE KNEE

Increased prevalence of arthritis is also associated with
decreased activity. Identifying factors associated with decreased func-
tion and decreased activity may help develop early treatment pro-
grams that can decrease the impact of arthritis. The purpose of this
study was to identify the causes of decreased function, as determined
by Lysholm score, and patient activity level, as determined by Tegner
Activity Level, in patients who were evaluated for osteoarthritis of the
knee. 

A group of 242 patients who were diagnosed with osteoarthritis
of the knee on initial examination was studied. Prior surgeries were
reported in 58 percent of the knees, and 80 percent had joint space
narrowing.  Activity level was significantly associated with age and
gender. It was also associated with number of prior surgeries, with
knees operated on two or more times having significantly lower
scores. There was a significant difference in the presence of joint
space narrowing, as well as the ability to extend and flex the knee
joint. Tegner Activity Level was associated with extension and flexion
deficits. Patients with knee stiffness had significantly lower Lysholm
(function) scores. Patients reporting severe stiffness had an average
Lysholm score of 24 points less than those with no stiffness. The caus-
es of decreased function and decreased activity level in patients seek-
ing treatment for osteoarthritis of the knee were established. Stiffness

C L I N I C A L  R E S E A R C H

Medial opening wedge high tibial osteotomy
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and range-of-motion deficits were found
to be associated with both decreased
activity level and a decreased function
score. These factors may be important in
developing early treatment programs
aimed at improving function and main-
taining activity level in patients with
osteoarthritis.

GLENOHUMERAL OSTEOARTHRITIS

Osteoarthritis of the glenohumeral
joint is a common cause of shoulder pain.
It can result in restricted range of motion
and loss of function. In the osteoarthritic
shoulder the articular surface may be
damaged, leading to pain and loss of
function. Arthritis in the shoulder can
develop following trauma, shoulder sur-
gery, or an inflammatory joint condition.  

GLENOHUMERAL ARTHRITIS IN
PATIENTS WITH ROTATOR CUFF
TEARS

A recent study found a statistically
significant correlation between degenera-
tive articular changes and tears of the
rotator cuff in 33 shoulders. The purpose of this study was to deter-
mine the prevalence of cartilage damage in patients with rotator cuff
tears without other significant injuries.  

A group of 281 patients from our clinical database who had
undergone shoulder arthroscopy was identified. Patients with previous
surgery, instability, or other significant shoulder problems were
excluded. The average age was 56 years and the average time from
injury to surgery was 2.83 years. Arthroscopic examination showed 32
percent of the shoulders in the study had cartilage damage and 15
percent had osteoarthritis. Osteoarthritis was found in 43 percent of
the shoulders with tendinitis, 20 percent of the shoulders with partial
tears, and 14 percent of the shoulders with complete tears. The aver-
age age of patients with osteoarthritis was 62, compared to 55 for
patients without osteoarthritis. The average time from onset of symp-
toms to surgery for patients with osteoarthritis was 4.38 years, com-
pared to 2.56 years for patients without osteoarthritis.  These findings
showed the two most reliable predictors of osteoarthritis in patients
with rotator cuff injuries or conditions were age and time from onset
of symptoms to surgery.  

NEW GENERATION OF TOTAL
SHOULDER REPLACEMENTS

In 2003, the Steadman-Hawkins Clinic
in Vail was one of 15 FDA-approved sites
chosen to participate in a study to investi-
gate a shoulder prosthetic newly designed
by ENCORE medical. This prosthetic is
specifically designed to function in patients
who do not have a functioning rotator cuff.
Patients who qualify for the new prosthetic
can have arthritis of the shoulder with an
irreparable, massive, rotator cuff tear, a
failed rotator cuff tear with secondary
degenerative arthritis, or failed shoulder
replacement with an irreparable rotator cuff
tear. These conditions can exclude patients
from standard shoulder replacements. If the 
rotator cuff is not intact, normal shoulder
function is severely altered. The rotator cuff
compensates for the lack of bony stability 
in the shoulder by providing static and
dynamic stability. 

In a traditional shoulder replacement
the prosthetic mimics the shoulder struc-
ture with the humeral head being ball
shaped and fitting into the socket that is
shaped like a golf tee. In the new shoulder

prosthetic by ENCORE the traditional structures are reversed, with the
socket of the shoulder being fitted with a ball-shaped head and the
top of the shoulder being replaced with a socket that rotates around
the ball. This semi-constrained head/baseplate combination optimizes
the function of the deltoid muscle to allow arm elevation.

Dr. Hawkins has implanted eight of these new shoulder prosthet-
ics. While the follow-up time frame is short, patients report a vast
improvement in function and a decrease in the severity of pain. We
are eager to see if this pattern holds steady after one year and beyond.   

RUPTURE OF THE SUBSCAPULARIS TENDON AFTER
SHOULDER JOINT REPLACEMENT: DIAGNOSIS,
TREATMENT, AND  OUTCOMES.  

Rupture of the subscapularis (one of the four rotator cuff 
muscles) rotator cuff tendon following shoulder replacement surgery
is an infrequent complication that may result in pain, weakness, and
instability. Proposed risk factors for postoperative subscapularis 
rupture have included multiple operations, overzealous activity or
therapy during the early postoperative period, and compromise of the
tendon repair due to various subscapularis lengthening techniques.
When symptomatic, early repair has been advocated because

F I F T E E N  Y E A R S  O F  E X C E L L E N C E
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for new tissue formation and take advantage of the body’s own healing
potential. The rehabilitation program following treatment of chondral
(cartilage) defects of the knee by microfracture is also crucial to opti-
mizing results of surgery.

In 2003, the first long-term outcomes paper was published on
the microfracture technique. This study included follow-up on
patients an average of 11 years following microfracture, with the
longest follow-up being 17 years. The study found that microfracture
for isolated full-thickness chondral defects in patients under 45 years
of age led to significant improvement in function and symptoms. This
improvement was maintained a minimum of seven years and up to
final follow-up. The study showed that the microfracture technique
accompanied by the prescribed rehabilitation decreased pain and
improved function in 95 percent of the study population up to 17
years follow-up.  

The Use of MRI to Assess Knee Cartilage Repair Tissue after
Microfracture of Chondral Defects  

Magnetic resonance imaging (MRI) has been shown to be both
sensitive and specific in detecting chondral injuries. MRI has also
been used to evaluate the success of cartilage resurfacing procedures.
However, these studies have not correlated MRI assessment of chon-
dral resurfacing procedures with arthroscopic evaluation of treated
chondral defects. The objective of this study was to determine the
diagnostic accuracy of MRI to evaluate repair tissue of traumatic knee
articular cartilage defects treated by microfracture.

Nineteen recreational or high-level athletes underwent standard
microfracture technique for traumatic full-thickness chondral defects.
Patients subsequently underwent repeat arthroscopy for unrelated
knee conditions. MRI studies were obtained prior to the second-look
arthroscopies. MRI images were evaluated for the presence of full-
thickness articular cartilage defects and for the quality of the repair
tissue. During the arthroscopy procedure, the quality and quantity of
the repair tissue was assessed.

During a second arthroscopy, 21 defects had 100 percent cover-
age with repair tissue, while one defect continued to have areas with
full-thickness cartilage loss. MRI was 100 percent accurate in detect-
ing a full-thickness lesion and in predicting the presence of a full-
thickness lesion after microfracture. In determining whether the
repair tissue after microfracture was of good or poor quality, MRI had
a sensitivity of 80 percent and specificity of 82 percent. 

MRI using specialized sequences proved to be a satisfactory
technique for evaluating repair tissue in full-thickness traumatic
defects treated by microfracture. The study also reiterated that
microfracture is successful in treating traumatic chondral lesions of
the knee. Twenty-one of 22 (95 percent) chondral lesions treated by
this technique were fully covered by repair tissue. Furthermore, the
quality of repair tissue was high in 17 of 22 lesions (77 percent).  

increased difficulty has been encountered with attempts at delayed
repair. Data were collected on seven patients with symptomatic rup-
ture of the subscapularis tendon following shoulder replacement.
Patients’ symptoms included pain, weakness in internal rotation,
increased external rotation, and anterior instability. All patients were
treated with surgical repair of the ruptured tendon. Following repair,
two patients continued to experience anterior instability and required
an additional operation to address instability. At an average follow-up
of 2.3 years, the average American Shoulder and Elbow Surgeons
shoulder score in this study group was 63 points out of 100. The
average patient satisfaction rating on a 10-point scale was 6.2.  

Risk factors for post subscapularis joint-replacement ruptures
included subscapularis lengthening techniques used to address inter-
nal rotation and previous surgery that violated the subscapularis 
tendon. Symptomatic subscapularis rupture following shoulder
replacement introduces the need for additional surgery and a period
of protected or delayed rehabilitation following replacement surgery.
Although symptoms were adequately addressed with appropriate 
surgical treatment, decreased functional outcomes were observed.
Because subscapularis rupture can compromise the outcome of
shoulder replacement, a technically sound repair of the subscapularis
and a guarded, controlled rehabilitation program are critical compo-
nents of replacement surgery.

INJURY TREATMENT TO MAINTAIN FUNCTION AND
ACTIVITY

Microfracture
Full-thickness chondral defects in the knee are common after

injury in the young person. They rarely heal sponta-
neously and most patients eventually develop
degenerative changes that can be debilitating.  

To treat full-thickness chondral
defects, the ideal technique would be rela-

tively simple to perform, have a low
patient risk for complications, be

cost-effective, and have a
high long-term clinical

success rate without
jeopardizing the ability
to perform future
procedures. More

than 20 years ago, Dr.
Steadman began per-
forming the microfrac-
ture technique for the

treatment of cartilage defects.
The technique was developed to
enhance chondral resurfacing by
providing a suitable environment

C L I N I C A L  R E S E A R C H
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Healing Response  
Previous studies have shown that the

non-treated injured anterior cruciate liga-
ment (ACL) can result in poor results.
When injured, the anterior cruciate liga-
ment can tear in many different locations
with many different types of tears. It is
believed that proximal tears (those closest
to the point of attachment) heal better than
mid-substance tears because of increased
blood supply and proximity to the femur.
More than 20 years ago, Dr. Steadman
developed the “healing response” technique
to promote healing of proximal ACL tears.
This technique was meant to enhance ACL
stability and minimize joint disease.
Indications for this procedure include 
partial ACL tears and proximal tears, and
the patient must agree to the rehabilitation 
protocol.  

Injuries to the ACL in children and
adolescents were once felt to be infrequent.
The increase in reports of ACL tears in the
pediatric population may be related to
increased participation in competitive 
athletics at younger ages, improved clinical
examination,  awareness by orthopaedic
surgeons, and improved diagnostic methods
such as arthroscopy and magnetic reso-
nance imaging. ACL deficiency in the skele-
tally immature athlete is challenging for 
several reasons. Conservative treatment with
activity modification and bracing is often
unsuccessful because these children often
do not comply with activity restrictions and
brace wearing. Reconstruction of the ACL
using standard techniques is a concern
because of the potential for growth disturb-
ances secondary to drilling through an 
open physis. Finally, functional instability 
at this age places the young child at high
risk for meniscal tears and very early
degenerative arthritis. 

The purpose of this study, accepted for
presentation at the annual meeting of the
2004 American Academy of Orthopaedic
Surgeons and the 2004 American
Orthopaedic Society for Sports Medicine,
was to report our results of the “healing
response” for proximal ACL tears in the
skeletally immature knee. In this active and

SCAPULOTHORACIC ARTHRODESIS:
INDICATIONS, TECHNIQUE, AND

OUTCOMES

(Editor’s Note:  Arthrodesis is the surgical immobilization of a joint 

so that the bones grow solidly together.)

The shoulder blade (scapula) has an important
job of stabilizing the shoulder when the arm is lifted.
Scapula motion is also a potential source of debilitat-
ing pain in the shoulder girdle. Several authors have
documented the incidence of painful scapulothoracic
crepitus (snapping scapula syndrome) and/or bursi-
tis. In addition, recent authors have reported a signif-
icant incidence of the scapular winging (in which the
inside edge of the scapula protrudes away from the center of the back) secondary to
glenohumeral joint lesions such as rotator cuff tears and glenohumeral instability.

The vast majority of patients who have symptomatic scapular winging, scapu-
lothoracic pain, and/or crepitance respond to nonoperative measures. Therapeutic
methods involve supervised stretching and strengthening, the use of oral anti-inflam-
matory medications, and selective cortisone injections. Nevertheless, there exists a
group of patients who experience complex scapulothoracic dysfunction and/or pain
and who do not respond to conservative measures.  

Between 1984 and 2000, scapulothoracic arthrodesis was performed in 24
shoulders in 23 patients. All patients were extremely disabled with pain and loss of
function due to the symptoms of scapular winging, and many of the patients under-
went multiple previous procedures on their shoulders prior to the arthrodesis.
Surgical technique utilized a semi-tubular plate and wire construct along the inside
border of the scapula with the use of autograft (iliac crest) and/or allograft bone
between the scapula and the rib cage. Complications occurred in over half of the
patients. After the surgery, 91 percent of the patients felt that the pain in their shoulder
complex was significantly reduced and they were satisfied with their functional 
outcome. In summary, scapulothoracic arthrodesis does have a high complication
rate but can improve function and reduce pain in the shoulder complex in patients
with this condition.

ACCURACY OF ROTATOR CUFF DIAGNOSES ON THE BASIS OF

PHYSICAL EXAMINATION WITH AND WITHOUT MRI.  

Because of the shared symptoms and signs of the different types of rotator cuff
injury, differentiating the specific disease is often difficult. While the physical exami-
nation and history is very good at determining the pathological condition, error still
remains. Thus, other objective measures, such as MRI, have been used to help
secure a proper diagnosis. The purpose of this study was to determine the accuracy
of diagnosing rotator cuff pathology by physical examination alone versus physical
examination with MRI. 

Data were collected on 299 shoulders in 281 patients. Approximately one half
had MRI data available prior to surgery. Sensitivity, specificity, and positive and 
negative predictive values were determined for physical examination alone versus
physical examination with MRI for full-thickness rotator cuff tear, partial-thickness
tear, and tendinitis.

The positive predictive values for the diagnosis of full-thickness tear for physical
examination with and without MRI were 0.88 and 0.89, respectively. The positive 
predictive values for the diagnosis of partial-thickness tear were relatively low. MRI
provided a slightly better prediction. For tendinitis, MRI provided an increase in 
positive predictive value. 

MRI does not aid in the diagnosis of partial-thickness tears. The most striking
advantage of MRI in the diagnosis of rotator cuff conditions is the ability to rule out 
a full-thickness tear. MRI only gives additional information in some cases. 

F I F T E E N  Y E A R S  O F  E X C E L L E N C E



skeletally immature patient group, the healing
response procedure restored stability and knee
function. Four patients sustained a re-injury but
had a normal functioning knee prior to re-injury.
Patients were very satisfied with the procedure
and returned to a high level of sports and 
activities. 

The Role of MRI in the Evaluation of Tibial
Eminence Fractures in Adults  

Few studies have documented injuries asso-
ciated with tibial eminence fractures in adults.
The purpose of this study was to integrate MRI sequencing into the
routine evaluation of adult tibial eminence fractures and determine
the frequency and severity of other existing injuries.  

MRI sequences were obtained in 21 adults with 22 tibial frac-
tures. The average patient age was 43. There were ten men and 11
women in the study. Tibial eminence fractures were classified using a
modification of the Meyers and McKeever classification system. In this
scheme, type I represents nondisplaced fractures; type II, those 
displaced less than 3 mm; type III, those displaced from 3 to10 mm;
and type IV, those with severe displacement greater than 10 mm or
significant damage.

There were 3 type I, 3 type II, 12 type III, and 4 type IV frac-
tures. The average fracture fragment size was 21 x 23 mm, and the
average displacement was 5.5 mm. In the 22 fractures, MRI disclosed
ACL insertional avulsions (separations) in 20,  distal PCL avulsions in
4, intrasubstance ACL damage in 9, intrasubstance PCL injury in 3,
MCL tears in 9, medial meniscal tears in 5, and 4 lateral meniscal
tears. Occult subchondral osseous injuries 
were seen in the posterolateral tibial plateau
in 13 cases.. 

Significant osseous (bony), cartilagi-
nous, meniscal, and ligamentous damage was
discovered in all patients. Based on these findings,
we recommend MRI evaluation of all tibial eminence
fractures to detect accurately all damage in the knee.

Effect of Functional Bracing on Knee Injury in 
ACL-Reconstructed Professional Skiers  

The role of knee bracing in anterior cruciate ligament
(ACL) injury is controversial. Clinical evidence of efficacy for
functional bracing in the ACL-reconstructed (ACLr) knee is
lacking. The purpose of this study was to determine the
effect of functional bracing on subsequent knee injury in
ACLr professional skiers.  

A total of 11,606 professional skiers at a major destina-
tion ski resort underwent preseason knee screening from
1991 to1997. The ACLr group was defined as any skier who
had an ACL reconstruction and was a minimum of two years
postoperative before the knee screening. ACLr skiers selected

the use of a functional knee brace during
skiing through a shared decision-making
process.  

In this study, 257 braced ACLr skiers
were identified and compared to 563 non-
braced ACLr skiers. A total of 61 subsequent
knee injuries were identified, 51 (8.9
injuries/100 knees/ski season) in the non-
braced group and 10 (4.0 injuries/100
knees/ski season) in the braced group.  No
difference in Lachman, pivot shift, or age
was noted between the injured braced and

non-braced skiers. Non-braced ACLr skiers were 2.74 times more
likely to suffer subsequent injury than braced skiers.  

Because of the increased risk of subsequent knee injury in 
non-braced skiers, we recommend functional bracing for ACLr skiers
with increased instability. Whether the protective effect of functional
bracing can be extrapolated to other high-demand patients is yet to 
be determined.

OUTCOME SCORE VALIDATION

Recently, there has been an increased emphasis on the use of
validated outcome measures in orthopaedics. In an effort to maintain
the quality of outcomes studies by the Department of Clinical
Research, we have recently undertaken studies to measure the validity
of the common scoring systems we use.  

Reliability, validity, and responsiveness are the important psycho-
metric properties of an outcome instrument. Reliability refers to the
reproducibility of an outcome measure, either between subjects (test-

retest reliability) or between observers (interobserver reliability).
Validity questions whether an outcome instrument actually meas-

ures what it intends to measure. Responsiveness assesses
changes in the instrument value over time or treatment.

Reliability, Validity, and Responsiveness of the
Lysholm Score for Chondral Disorders of the

Knee  
Outcomes assessment after the treatment of
chondral disorders of the knee has involved the
use of various knee outcome instruments. The
Lysholm knee scale is a condition-specific out-
come measure that was originally designed for
assessment of ligament injuries of the knee. In
this study, we determined reliability, validity,
and responsiveness to change for the Lysholm

knee scale within subsets of an overall study
population of 1,657 patients with chondral

(cartilage) disorders of the knee. The
Lysholm knee scale demonstrated, in

general, acceptable psychometric
parameters (test-retest reliability,

C L I N I C A L  R E S E A R C H
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internal consistency, floor-ceiling effects, crite-
rion validity, construct validity, and responsive-
ness) to justify its use in outcomes assessment
for chondral disorders of the knee.  This study
is scheduled to be published in the Journal of
Bone and Joint Surgery in 2004. 

Reliability, Validity, and Responsiveness
of the Lysholm Score for Meniscus
Injuries

The Lysholm score has been validated for
use with ACL injuries and recently for cartilage
injuries. Few scores have been validated for the treatment of meniscus
injuries of the knee. In this study, we determined the psychometric
properties of the Lysholm score for meniscus injuries of the knee.

Using two groups of patients, one group with only menisci
pathology and one group with menisci and other pathology, we deter-
mined the content validity, criterion validity, construct validity, and
responsiveness of the Lysholm score. Test-retest reliability was deter-
mined in a group of patients who completed an original questionnaire
and a second questionnaire within four weeks of the original ques-
tionnaire. There were acceptable floor (0 percent) and ceiling (0.4
percent) effects for the overall Lysholm score. There was acceptable
criterion validity, with significant correlations between the overall
Lysholm scale and the physical score of the SF12.  There was accept-
able construct validity, with all hypotheses demonstrating significance.
There was acceptable responsiveness to change. There was acceptable
test-retest reliability for the overall Lysholm scale and seven of the
eight domains.  

To document the outcome of treatment of meniscus pathologies
of the knee, scores with established psychometric properties should

be used. The Lysholm score demonstrated
overall acceptable psychometric performance
for outcomes assessment of meniscus injuries
of the knee.

Clinical Database
It has been the goal of the Department

of Clinical Research at the Steadman◆Hawkins
Sports Medicine Foundation to assess patient
outcome following treatment. For this to be
accomplished, data must be collected on every
patient. The key to successful analysis of out-

comes is effective management of patient information. At the
Steadman◆Hawkins Sports Medicine Foundation, we have developed a
method of managing a patient’s outcome information.  This method
consists of data collection, data entry, data storage, and data analysis.
This process has led to the development of the Steadman-Hawkins
Clinical Research Database. These data consist of both patient and
physician assessment.

Currently, the knee subjective database has 67 data fields and
45,611 records, totaling 3,055,937 data points. In the knee surgery
database there are 247 fields and 12,184 surgical records, or
3,009,448 data points. This system is special for several reasons. The
same data have been collected on every patient since 1993 and the
data collection process has been developed entirely “in-house” by
SHSMF Clinical Research staff. These data have been used to validate
the microfracture technique and have resulted in 24 publications to
major orthopaedic journals in the last three years. The goal is to
measure the impact of surgical intervention on patient symptoms,
function, and satisfaction. 

F I F T E E N  Y E A R S  O F  E X C E L L E N C E
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BIOMECHANICS RESEARCH
LABORATORY (BRL)

The Foundation’s Biomechanics
Research Laboratory (BRL) is a multi-
disciplinary laboratory in which the
principles of mathematics and engineer-
ing are applied to solving complex 
problems in orthopaedic medicine. A
main objective of the BRL is to explain
(empirically) the how and why treat-
ments, and surgeries, work for some
individuals and not for others.

It applies quantitative, analytical,
and integrative methods to the field of
orthopaedic medicine. The staff of kine-
siologists, biomechanists, mechanical
and biomedical engineers integrate clini-
cal care, research, and education with
the resources of world-renowned medical doctors in order to
improve the treatment of musculoskeletal diseases. This focused
approach is designed to maintain and enhance athletic performance,
health and quality of life for the professional, semi-professional, colle-
giate, high school, and the recreationally active individual. The pro-
grams provided by the BRL are unique, diverse, and encompass a
complete range of services for the physically active or those wishing to
return to an active lifestyle after injury.

With the statement “helping physicians to make clinical deci-
sions” as its doctrine, the BRL also seeks to enhance the medical fel-
lowship program by providing quality research education, guidance,
support, and consultation to the partners and medical Fellows of the
Steadman-Hawkins Clinic.

The work output for the BRL for the year 2003 has been exem-
plary with eight refereed abstracts presented at five national and 

international conferences. The group
has also produced ten original full-
length research papers (three currently
in review with seven accepted for 
publication or already in press).
Notwithstanding, the quantity of the
work is backed by substantial quality. 

“Each year our research gets
stronger and stronger and we are
receiving recognition from our peers
for the quality of our work,” states Dr.
Mike Torry. Some of the research that
the BRL has initiated and/or completed
in the year 2003 is described below.

DETERMINATION OF HOW THE
KNEE CARRIES LOAD DURING
ACTIVITIES

Many individuals suffer from degenerative arthritis of the knee.
The degeneration of the knee joint often becomes more painful 
during activities of daily living such as walking or hiking. Joint degen-
eration often begins with an injury or mild malalignment at the knee
that alters its normal load bearing. Many conservative and surgical
treatments for osteoarthritis are based on the theory that restoring the
normal load-bearing capability of the knee will delay the onset and
progression of the disease. However, until recently, it was not known
what types of mechanical loads are distributed throughout the knee.
Dr. Kevin Shelburne, Assistant Director, and Dr. Marcus Pandy, of the
University of Texas, have developed a computer model of the knee 
and lower extremity that can determine loads inside the knee joint
during walking.

MISSION AND GOALS

THE MISSION OF THE BIOMECHANICS RESEARCH LABORATORY (BRL) IS TO FURTHER THE SCIENTIFIC UNDERSTANDING OF BASIC BIOLOGICAL PROCESSES

AND TO DEVELOP INNOVATIVE APPROACHES FOR THE UNDERSTANDING, PREVENTION, DIAGNOSIS, AND TREATMENT OF MUSCULOSKELETAL DISEASE.

Biomechanics Research Laboratory

Michael R. Torry, Ph.D., Director; Takashi Yanagawa, M.A., Staff Scientist; Michael J. Decker, M.S., Staff Scientist;
Michelle Sabick, Ph.D., Senior Staff Scientist; Kevin Shelburne, Ph.D., Senior Staff Scientist 
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Dr. Shelburne recently submitted an
abstract to the Orthopaedic Research
Society that details where and how loads in
the knee joint are distributed during a
walking cycle. The model has shown that
most of the load-bearing area arises on the
medial (inside) side of the knee. This is not
surprising, as clinically, our doctors often
observe more severe arthritic conditions on
the medial side of the knee rather than on
the lateral side. What is a unique finding of
this research is that the total loads in the
knee can reach upwards of 449 pounds
during simple walking, with nearly 334
pounds distributed on the medial side of
the knee. Furthermore, the distribution of
force at the knee is largely determined by
the alignment of the leg.  Malalignments 
of the lower limb such as knee varus 
(bow-leggedness) and knee valgus (knock-
knees) can shift more or less load to the
medial or lateral side of the knee joint 
and the force in the muscles spanning the
knee. Ligaments have a role as well, but it
is the muscles and bony geometry that keep
the knee stable during activity. This study
only investigated loads in a knee that is
considered to have normal alignment.
However, future and ongoing work is
focused on how ligament injuries and knee
malalignment affect knee loads during a
variety of activities.

Dr. Shelburne’s research helps physi-
cians understand how and why conservative
and surgical treatments are effective in restoring normal load bearing
at the knee. This research also provides a basic understanding of the
loads that a knee must be able to withstand, which allows physicians
to select surgical procedures most appropriate to meet those
demands in the active individual.

DETERMINING HOW LATERAL HEEL WEDGES (FOOT
ORTHOTICS) REDUCE KNEE LOADS

People who suffer from knee joint arthritis as well as physicians
who treat these individuals are often searching for conservative, inex-
pensive, yet effective options to alleviate knee pain during athletic
activities.

The use of foot orthotics has long been utilized in this endeavor.
However, while testimonials support their use, little empirical evi-
dence has been able to identify the mechanics by which orthotics can
alleviate knee pain. The Biomechanics Research Lab has embarked

on an ambitious project to better under-
stand how and why orthotics reduce
knee loads in osteoarthritic patients.  

Headed by Dr. Michael Torry, the
Biomechanics group will test numerous
individuals who fit the criteria of knee
arthritis and lower extremity varus align-
ment. The researchers will outfit each
individual with orthotics of varying
heights and consisting primarily of a lat-
eral heel wedge. The patients will walk
wearing the orthotics while the
Biomechanics group collects motion and
force data.  Once completed, the analysis
will yield the degree by which each
orthotic helped (or did not help) to
reduce the loading in the knee of each
patient.  With this information the
researchers will be able to make recom-
mendations regarding the proper use, fit-
ting, and degree of knee arthritis and
lower extremity alignment that might or
may not benefit from orthotic/heel wedge
use, as well as determine how and why
orthotics work.

ANALYSIS OF THE GOLF SWING
MECHANICS IN THE AMATEUR
GOLFER AGED 60 AND OVER

In amateur golfers, back injuries and
back pain constitute 27 percent of golf
injuries requiring loss of playing time
and medical treatment. Epidemiologically,

the incidence of back injury is followed closely by elbow injury and to
a lesser extent, hand, wrist, shoulder, and knee maladies.

Golf is one of the most popular sports in men and women 
over 50 years of age. Unfortunately, golf also requires excessive and
repetitive rotary motion about the spine. This motion frequently 
develops into low back pain that is often exacerbated by the presence
of spine arthritis in this age group.  Although some clinicians believe
the rotary motion may cause spine-related arthritis, this has not 
been proven.  

Little information exists to describe the motion of the body in the
aging golfer. The Biomechanics group is spearheading a large project
to investigate the golf swing mechanics in the golfer 60 years and
older.  The study includes building an indoor swing center that allows
for unrestricted swing analysis using high-speed video capture.  With
this instrumentation, you can actually see if the golfer keeps his or
her lead arm straight and when he breaks his hips. A measurement

F I F T E E N  Y E A R S  O F  E X C E L L E N C E

■ Lower Back 27%

■ Elbow 26%

■ Hand and 

Wrist 16%

■ Shoulder 9%

■ Knee 7%

■ Neck 8%

■ Other 12%

Distributions of injuries in amateur golfers. Adapted 
from J.R. McCarroll, A.C. Rettig and 

K.D. Shellbourne



26

More recently, and with financial assistance from Pfizer, Inc., the
golf study is now enrolling individuals with low back pain. Patients
with low back osteoarthritis are being tested before and after taking a
pharmacological aid (Bextra, a COX-2 inhibitor marketed by Pfizer,
Inc.) in order to determine the drug’s effectiveness on improving the
golf swing by reducing acute pain.

DETERMINING HOW ACL INJURIES OCCUR DURING
LANDING FROM A JUMP AND WHY FEMALES TEAR
THEIR ACL MORE THAN MALES

Since the inception of Title IX in 1979, the incidence of females
tearing their ACL in non-contact sports (such as soccer) has been
alarming. Some reports estimate women to be four to eight times
more likely to tear their ACL compared to their male counterparts in
comparable sports.  Understanding how and why this gender disparity
occurs has been a three-year endeavor for the Biomechanics group.
Most recently, the BRL published a paper that detailed specific land-
ing-from-a-jump differences that exist between age and activity level
matched male and female athletes.  

Women land in a more erect position (less knee flexion), which
tends to create higher loads on the ACL. However, measuring a per-
son’s performance in the laboratory has disadvantages because the
landings cannot be harmful in any way and this only answers part of
the questions. To further understand how and why the ACL is some-
times injured (in both men and women) Kevin Shelburne, Ph.D., and
Mike Torry, Ph.D., in conjunction with Dr. Marcus Pandy at the
University of Texas-Austin, have conducted a study in which the land-
ing data measured on subjects in the laboratory was used to guide a
computer model of the landing motion.  

With the computer model, the scientists are able to determine
what is happening inside the knee during the motion, what tissues are
being loaded and what factors are contributing most to the ACL injury.
Unlike testing human subjects, the model can be made to perform in
a manner that actually tears its ACL. “How people tear their ACL when
landing from a jump is a hot topic in sports medicine right now. This
study represents a tremendous leap forward in technology and in the
understanding of just how this injury may occur,” remarked Dr. Torry.

DETERMINING HOW AND WHY LITTLE LEAGUE
BASEBALL PITCHERS GET INJURED 

After four years of investigating major league baseball pitching
mechanics and injuries, Dr. Torry and the BRL team have focused
their efforts to understanding the mechanics behind Little League
pitchers’ throwing patterns and how these patterns contribute to their
injury potential.  Clinically, the injuries seen in younger pitchers are
much different from those observed in professional pitchers. This
observation led us to believe that the pitching mechanics are most
likely different as well. 

can be taken of the popular X-factor, a leading variable the golf pros
use to define trunk rotation. The study was initiated in August 2003,
and any interested golfers (over age 55) can call Dr. Torry for more
details if they wish to have their golf swing analyzed. “Once we under-
stand more about what happens to the knees, hips, shoulder, and
back in the 60+ golfer, we will be able to focus on specific injuries
that often plague this age group at each joint,” states Dr. Torry. “If you
want to participate in our golf program, I can’t promise I’ll make you
a better golfer, but I’ll promise a good time trying!” 

TAKASHI YANAGAWA, M.A., STAFF SCIENTIST,
BIOMECHANICS RESEARCH LABORATORY

Born in Osaka, Japan,
Takashi joined the
Foundation in August 2001
as Staff Scientist in the
Biomechanics Research
Laboratory. While playing
basketball during his high
school years, he became
interested in sports sci-
ence. After watching the
televising of a motion cap-
ture system, his interest in
sports biomechanics

grew. He then started thinking about the utilization of comput-
ers to study injury prevention and optimal motion in athletic
activities. That led him to leave his native Japan in 1993 to
study biomechanics in the U.S. After completing his bachelor‘s
degree in Computer Science from the University of Texas at
Tyler, he received his master’s degree in kinesiology, specializ-
ing in biomechanics, from the University of Texas at Austin in
2001. Takashi’s research is centered in computational model-
ing and simulation of the musculoskeletal system. He has pub-
lished reports on the effects of hamstring co-contraction on
knee joint stability during isokinetic exercises.

Currently, Takashi is involved in a project of upper
extremity computer modeling and simulation, through which
muscle and joint contact forces are estimated in various exer-
cises. The information gained from this research will aid in the
design of more effective and safe rehabilitation protocols and
help physicians develop a better understanding of beneficial
and harmful joint forces that occur during movement.
Ultimately, this new knowledge will aid in getting patients
back from injury or surgery sooner and more effectively.
Takashi enjoys cycling and skiing, sports in which he continu-
ally develops his thinking about biomechanics.

B I O M E C H A N I C S  R E S E A R C H  L A B O R A T O R Y
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The BRL has recently
published several abstracts
and papers that detail the
pitching mechanics of Little
Leaguers and, in conjunc-
tion with our professional
pitching database, we are
able to compare throwing
patterns of developing
young pitchers to success-
ful mature pitchers. 
Although significant differ-
ences do exist, there are 
many more similarities. For
instance, Little Leaguers only throw about 50 to 65 mph fastballs.
Given the shorter distance from home plate to the pitcher’s mound,
this translates into a professional pitch velocity equivalent of 80 to 95
mph to the batter. Our research has also shown that Little League
pitchers actually execute the pitch sequence in a similar manner, with
major differences from the pros being partly attributed to height,
weight and physical strength. So why are the injuries patterns so dif-
ferent? This is most likely due to the physical strength and the skeletal
maturity of the athletes. As we mature, the tissues become more rigid
and able to withstand higher forces. An outcome of our research dis-
tinctly shows that young players (as early as 13 years old) need to
have proper techniques taught to them as, at this age, these athletes
are already developing pitching mechanics that they will carry into
adolescence.

A COMPARISON OF
SUPINATION AND
ELBOW FLEXION
STRENGTH IN
PATIENTS WITH
EITHER PROXIMAL
BICEPS RELEASE OR
BICEPS TENODESIS

Proximal biceps
release and biceps tenode-
sis (suturing tendon to
bone) are both surgical
procedures used to treat

symptomatic patients suffering from biceps injury. Arthroscopic biceps
release has been shown by several investigators to provide substantial
improvement in certain patients with a variety of biceps injuries 
(massive rotator cuff tears, SLAP lesions, primary bicipital tendinitis).
However, it has been reported that the release of the biceps can result
in a cosmetic deformity (often called a Popeye deformity), loss of
shoulder-arm stability, and loss of upper extremity strength. Given
these deficiencies, some investigators have advocated proximal biceps
tenodesis after a biceps release, and a number of fixation techniques
(staples, suture anchors, keyhole, screw and washer).  

Two of the principal functions of the biceps muscle are elbow
flexion and forearm supination.  Several investigators have looked at
elbow flexion and supination strength in patients who have had a
biceps tenodesis, but few comparisons have been made with patients
who have sustained a proximal biceps rupture. Dr. Torry and 
Dr. Hawkins are leading a study in which individuals with either the
release or the tenodesis are brought in to have their upper arm
strength tested. The preliminary results suggest that very little strength
differences occur between these two surgical procedures. “This is
very important to know,” claims Dr. Torry, “as simply releasing the
biceps without trying to tenodese it down is surgically a much easier,
safer, quicker (and thus cheaper) way to go. The results to date sug-
gest little strength difference as long as one can live with the Popeye
deformity in the end.”

UNDERSTANDING 3D MOTION OF THE SHOULDER
COMPLEX

The first step in preventing and determining how shoulder
pathologies occur is to understand and quantify normal motion of the
shoulder complex: the clavicle, scapula, and humerus. However, con-
ventional biomechanics research methods are ineffective, primarily
because the scapula and clavicle motions are three-dimensional and
are obscured by the surrounding muscle and tissue. 

F I F T E E N  Y E A R S  O F  E X C E L L E N C E

Biomechanics Research Laboratory interns, left to right: Michael Torry, Ph.D., director; Natalie
Danaher; Amy Engle; Nick Kreutzer; Tom Shannon; Jeff Jockel; and Viral Patel.
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The BRL has overcome these obstacles by performing a unique
set of experiments. Rather than the traditional method of attaching
reflective markers to the skin, markers are attached to a pin drilled
into the clavicle, scapula, and humerus. High-speed cameras then
record the motion of the markers, which are duplicating the exact
motion of the shoulder bones. This method allows the investigators to
identify how each bone is moving relative to each other during basic
movements such as raising the arm, as well as during skilled activities
like throwing a football or hitting a golf ball. 

Data from one subject have already been collected and analyzed.
For example, as the arm was elevated from 20° to 135°, the scapula
rotated upward a total of 35 degrees (see graph on this page) and 
tilted back 12 degrees. Five more subjects have volunteered and will
be tested within the next several months. 

These motion data are important. Numerous research centers
around the world are anxiously awaiting our results.  Furthermore,
these data will be instrumental in helping advance our theoretical
model of the shoulder.

A STEP INTO THE FUTURE

Nearly everyone reading this annual report has experienced a
trip to an orthopaedic surgeon’s office. This trip is most often
associated with an additional trip to the MRI station and/or the
radiology station so the doctors can get a “view” of what is
inside the joint. While taking the MRI or radiographic scan, the
imaging technician tells us to remain perfectly still. This is a
major problem and is in stark contrast to the doctor’s assessment
where the clinician often requires the patient to bend or flex the
joint in an attempt to reproduce and localize the pain. Thus, most
often the pain a patient feels in a joint actually occurs while
moving, not lying still as imaged by the MRI or radiology. 

The fundamental basis for this future research is quite 
simple— to combine the MRI and radiographic data with
patient’s motion and to report the movements of the bones while
the person is actually moving, thus creating a set of 3-D Dynamic
Motion Images that can be viewed from any perspective. The
potential for this information in its practical application to
orthopaedic surgery is limitless. “We will start with simple
motion such as walking, hence the title ‘A Step into the Future,’
and then progress into more dynamic motions. But this project
offers a unique opportunity to investigate numerous research
questions that are persistently plaguing the orthopaedic prac-
tice,” remarks Dr. Torry.  

THE VIRTUAL SHOULDER

Like the virtual knee model, the BRL (under Dr. Kevin Shelburne
and Takashi Yanagawa, in association with Dr. Marcus Pandy at the
University of Texas at Austin) is leading the way in the development of
a revolutionary virtual shoulder model. Next to a knee joint, a shoul-
der joint is more prone to injury because of its complexity than other
joints in the body. The shoulder has four joints and involves four
bones and many muscles that surround it. Many other structures 
also contribute to the joint stability of the shoulder. Determining just
how each of these structures contributes or fails to contribute to the
shoulder joint stability is paramount to being able to surgically treat
the shoulder more successfully.

The virtual shoulder model allows for many individualized
research questions to be asked and investigated. For instance, we may
ask how much force is applied to the glenohumeral joint if one of the
rotator cuff (or any combination of) muscles is weak or injured.
Thus, the shoulder model can be applied to nearly any “what if” sce-
nario that an orthopaedic surgeon could ask. Engaging in this type of
research would be financially impractical using conventional methods
with cadavers.

As with any virtual model, prior to being applied clinically, it
must be validated. “Takashi Yanagawa has been working very hard in
validating our current model,” states Dr. Torry, “and this validation
process is no small endeavor, as it is very tedious. We are very close
to applying the model in a very useful and clinically relevant manner. I
have no doubt that this model will revolutionize our basic understand-
ing of how the shoulder really moves and what muscles and ligaments
are involved.”

B I O M E C H A N I C S  R E S E A R C H  L A B O R A T O R Y

Scapula upward rotation for four trials during humerus elevation 
(0˚ = arm straight down, 180˚ = arm above head)
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When Arun Ramappa was twelve

years old, a pediatrician saved his

best friend’s life by diagnosing a

potentially fatal condition. The pedia-

trician was Arun’s father, Dr. G. M.

Ramappa. “That was the first time I

remember thinking that becoming a

doctor might be something I wanted

to do,” remembers Arun. His mother,

Renuka, is also a physician, so the

decision to go into the family profes-

sion was not that difficult or unusual.

Although Arun was valedictorian

at Hudson High School in Florida, he

didn’t have his sights set on an Ivy

League education. “I knew places

like Yale and Harvard had good academic reputations, but I wasn’t

even sure where Harvard was.” Now he knows. Dr. Ramappa grad-

uated magna cum laude from Harvard in 1991 with a degree in

chemistry. In 1996, he graduated cum laude from Harvard Medical

School and has since completed the Harvard Combined

Orthopaedic Residency Program.    

Why did he specialize in orthopaedic surgery? “Everyone in

medical school tries to figure out what kind of specialty would be a

good fit. For me it became pretty clear that I was surgically orient-

ed,” he answers. “Orthopaedic surgery involves problems that you

can get your hands on. Typically, after assessing the situation, you

can define a problem, find a solution, implement the solution, and

make a tangible difference in the lives of people who are in pain,

disabled, or have a loss of function. That process was and still is

attractive to me.”

Why Steadman-Hawkins?

“The first time I heard about the Steadman◆Hawkins Sports

Medicine Foundation was during medical school. Some of my 

mentors who had been Fellows there told me that its clinical and

research programs were unparalleled. The research reputation,

combined with the fact that people senior to me recommended it,

helped push me in that direction. I had to apply two years ahead 

of time, was accepted, and was part of the 2003-2004 class.”

The Steadman◆Hawkins Sports

Medicine Foundation Fellowship

Program is considered one of the 

top post-residency sports medicine

fellowship programs in the world.

Each year, six young orthopaedic 

surgeons are selected from a pool 

of more than 150 candidates. The

Fellows participate in a 12-month

training period to refine their skills 

in orthopaedic surgery and investi-

gate the causes and prevention for

sports-related injuries. The staff 

and Fellows are also dedicated to

finding the cause and cure of 

degenerative arthritis. For four 

months, the Fellows work in clinics and surgery alongside Dr.

Richard Steadman, whose specialty is the knee. They serve anoth-

er four months working with shoulder specialist Dr. Richard

Hawkins, and two months with Dr. William Sterett in the care of

fractures. Two months are devoted to research, although some

clinical and research projects are conducted simultaneously.

The work conducted in the Steadman-Hawkins Fellowship

Program reaches the public in three ways:

• Results are disseminated through Fellows to orthopaedic centers

throughout the world.

• Thousands of patients benefit from Foundation research as each

graduate joins the network of Steadman-Hawkins Fellows.

• Fellows learn new techniques that will improve health care and

reduce medical costs worldwide.

Dr. Ramappa describes a typical clinical workday like this: Get

to work between 7 and 8 a.m. Participate in an hour-and-a-half

academic conference to discuss sports medicine literature and

current practices. Begin seeing patients later in the morning and

continue until 6 or 7 p.m. A typical day in the operating room starts

around 7 a.m. and continues until all the cases are done. That could

be as late as 11 p.m. “During the two months dedicated to

research,” says Dr. Ramappa, “Fellows design projects and carry

out the necessary research to complete them. Steadman-Hawkins

has assembled a star-studded scientific advisory board, and 

(CONT. ON PG 30)

INSIDE THE STEADMAN◆HAWKINS

FOUNDATION: 
A FELLOW’S PERSPECTIVE
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Fellows have access to them for

advice and opinions about biome-

chanical, clinical, and basic sci-

ence research.”

In addition to responsibilities

in Vail, Fellows work with athletes

at the high school, college, and

professional levels. Dr. Ramappa

attended the National Football

League combine in Indianapolis to

examine players prior to the draft.

He also spent time during Major

League Baseball spring training

examining and treating players in

the Colorado Rockies system.   

What Sets Steadman-Hawkins

Apart From Other Programs?

“There are at least two things that

set Steadman-Hawkins apart from

other fellowship programs,”

explains Dr. Ramappa. “In most

medical schools, students are being taught how to replace joints.

At Steadman-Hawkins, Fellows learn how to preserve joints. That

will be the wave of the future. The goal is to keep active people

active. This emphasis has made an indelible mark on my approach

to patient care. It is particularly timely because people are living

longer and they want to remain youthful and vigorous. The work

being done by Steadman-Hawkins physicians and Fellows—

sponsored by the Foundation—is allowing people to perform at the

highest level possible.”

“The second distinguishing characteristic of Steadman-

Hawkins,” continues Dr. Ramappa, “is the atmosphere created by

Drs. Steadman and Hawkins. “I came from a large program where 

everyone was a small part of the

big picture. I was looking for a sit-

uation where I could establish

meaningful relationships with my

mentors and co-workers. I can say

unequivocally that the program

surpassed all my expectations.

The mentorship of Drs. Steadman,

Hawkins, and Sterett has been

invaluable. The staff is happy to be

there, they are very talented, and

they make you feel like you are

part of a family. That was some-

thing I had not experienced in my

previous training.” 

What would Dr. Ramappa

tell potential Foundation donors

about Steadman-Hawkins?

“People who support the

Foundation financially should

know that the quality of work and

research performed at the

Foundation is allowing people to live active, productive lives. For

that to continue, we have to develop better and better therapies.

The Foundation is making that research possible.” 

Today, Arun Ramappa, M.D., is back in Boston, a member of

the faculty at Harvard, an orthopaedic surgeon, and a sports medi-

cine physician at Beth Israel Deaconess Medical Center. “I’ll return

to Colorado every year to attend the meeting of Steadman-Hawkins

Fellows. It’s a unique opportunity to participate in lively discussions

with some of the best sports medicine doctors in the world. I’ll also

continue to work in research, perhaps doing something here in

Boston in conjunction with the Foundation. Whatever the project, I

look forward to being involved with Steadman◆Hawkins Sports

Medicine Foundation for a long time.”  

“IN MOST MEDICAL SCHOOLS, STUDENTS ARE

BEING TAUGHT HOW TO REPLACE JOINTS. 

AT STEADMAN-HAWKINS, FELLOWS LEARN

HOW TO PRESERVE JOINTS. THAT WILL BE THE WAVE OF THE

FUTURE. THE GOAL IS TO KEEP ACTIVE PEOPLE ACTIVE.
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FELLOWSHIP PROGRAM: Learning
As We Teach

Considered one of the top sports medicine
fellowship programs in the world, the
Steadman-Hawkins Fellowship is at the core
of the Foundation’s educational effort. Each
year, six young orthopaedic surgeons are
chosen from more than 150 candidates to
become Steadman-Hawkins Fellows. They are
with us for an intensive 12-month training
period to refine their skills in orthopaedic
surgery and to investigate the causes, preven-
tion, and cures of degenerative arthritis as
well as the treatment and prevention of
injuries. Our goal is to prepare our Fellows
to be the leaders in the field of orthopaedic
sports medicine for the remainder of their
careers.

The Foundation currently maintains a
network of more than 130 Fellows who share
advanced ideas and inspire each other to higher levels. This year we
held the Eleventh Annual Fellows Meeting. We are fortunate in Vail to
work with the best and the brightest young physicians in the world.
Their insight and enthusiasm during this rewarding program has
demonstrated to us many times over that we, too, learn as we teach. 

2003-2004 FELLOWS

Timothy S. Bollom, M.D.
Dr. Bollom graduated summa cum

laude from the University of Saint
Thomas (St. Paul, Minn.) with a degree
in biology and then studied medicine at
the University of Minnesota Medical
School, where he was named to the
Alpha Omega Alpha National Honor
Medical Society. He completed his resi-
dency in orthopaedic surgery at the
University of Florida at Gainesville. Dr.
Bollom has been published in The
American Journal of Sports Medicine,
has authored several book chapters, and
has received an award for outstanding
resident/student research paper presen-
tation. Dr. Bollum was an All-American
track and cross-country runner.

Andrew L. Chen, M.D.
Dr. Chen earned an undergraduate degree in biology and a

master of science degree in materials science and engineering at
Johns Hopkins University. He continued his studies at the Johns
Hopkins School of Medicine. He completed his residency in
orthopaedics at New York University’s Hospital for Joint Diseases,
where he also completed a research fellowship at the Musculoskeletal
Research Center. Dr. Chen has received numerous awards for his 

THE FOUNDATION’S PRIMARY MISSION IS TO CONDUCT RESEARCH THAT CAN BE APPLIED DIRECTLY TO ORTHOPAEDIC MEDICINE. TO THIS END, 

EDUCATION IS ALSO AN IMPORTANT PART OF OUR WORK. WE OFFER TRAINING THROUGHOUT THE YEAR TO PHYSICIANS IN RESIDENCE, VISITING

MEDICAL PERSONNEL, AND DURING INTERNATIONAL MEDICAL MEETINGS. IN ADDITION, THE EDUCATION DEPARTMENT PRODUCES VIDEOTAPES

AND EDUCATIONAL PROGRAMS ON THE INTERNET. MEMBERS OF THE STAFF REPORT THEIR RESEARCH THROUGH PUBLICATIONS, PRESENTATIONS AND

POSTERS. THE EDUCATION DEPARTMENT PROVIDES ADMINISTRATIVE SUPPORT FOR EDUCATIONAL PROGRAMS AND CONFERENCES, 

RESPONDS TO THE PRESS, AND TEACHES HIGH SCHOOL STUDENTS ABOUT HUMAN ANATOMY AND INJURY.

Education

Dr. Hawkins (right) with former Fellow
Steve Singleton, M.D.

Richard J. Hawkins, M.D.; Greta Campanale, Coordinator
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work in basic science and clinical research and has been published 
in Arthroscopy, Journal of Arthroplasty, Journal of the American
Academy of Orthopaedic Surgeons, and Journal of Trauma.

Douglas J. Lowery, M.D. 
Dr. Lowery graduated from DePauw University with a degree 

in biology. He then pursued a master’s program in physiology and 
biophysics at Indiana University. He continued his studies at Indiana
University to earn his medical degree and was named to the Alpha
Omega Alpha National Honor Medical Society. Dr. Lowery performed
his orthopaedic residency at the Summa Health System in Akron,
Ohio. Dr. Lowery was an accomplished collegiate football player and
played with the Indianapolis Colts. 

Charles B. May, Jr., M.D. 
Dr. May attended the University of Georgia at Athens as an under-

graduate student of zoology. He then graduated cum laude from
Emory University School of Medicine and completed his residency 
in orthopaedic surgery at the University of Texas Southwestern
Medical Center. During medical school and his residency, Dr. May 
was published in Foot and Ankle International and Biomechanics, 
and was involved in researching supracondylar femoral osteotomies
for lateral compartment degenerative arthritis.

Arun J. Ramappa, M.D.
Dr. Ramappa graduated magna cum laude with a degree in

chemistry from Harvard University. He studied articular cartilage
regeneration and autologous chondrocyte transplantation as a
research fellow during his studies at Harvard Medical School. He 
subsequently entered the Harvard Combined Orthopaedic Residency
Program and continued his participation in basic science and 
clinical research projects, along with developing software to aid in
reconstructive knee surgery. Dr. Ramappa has made presentations 
at various conferences and has been published in such journals as
Biomaterials and the Journal of Bone and Joint Surgery. 

Michael A. Terry, M.D. 
Dr. Terry studied mechanical engineering as an undergraduate at

the University of Illinois at Urbana/Champaign. Upon graduating from
the University of Chicago’s Pritzker School of Medicine, he received
awards for outstanding performance in general surgery and in clinical
medicine and was named to the Alpha Omega Alpha National Honor
Medical Society. Dr. Terry completed his residency at Hospital for
Special Surgery in New York City, where his research projects included
the study of thromboembolic disease, diagnostic shoulder arthroscopy,
and an augmented rotator cuff repair model in sheep.

SPECIAL COURSES

Foundation Hosts Webcast
On-Line Program Provides Continuing Education for
Orthopaedic Surgeons Treating Degenerative Joint Disease

The pioneering work of the Foundation’s cartilage research pro-
gram was the topic for a webcast that will be made available online
for one year beginning January 1, 2004. Titled Overcoming the
Challenge of Degenerative Joint Disease:  Innovative Surgical and
Pain Management Techniques, the program was hosted by the pro-
fessionals and staff of the Steadman◆Hawkins Sports Medicine
Foundation.

Co-chairs are Dr. J. Richard Steadman, Steadman-Hawkins Clinic
principal and founder of the Steadman◆Hawkins Sports Medicine
Foundation, and Dr. Richard J. Hawkins, also a principal of the
Steadman-Hawkins Clinic.

The four-hour roundtable, funded by Pfizer, Inc., and sponsored
by the Postgraduate Institute for Medicine, features a world-renowned,
international faculty of orthopaedic surgeons, pain specialists, and
researchers, each of whom has pioneered innovative treatments 
for treating articular cartilage injuries. The webcast, which offers 
continuing medical education credit, is designed to meet the educa-
tional needs of orthopaedic surgeons involved in the care of patients
with degenerative joint disease. Topics included:

1. Review of the basic science of normal and injured articular 
cartilage.

2. Discussion of current concepts in pain response and their
influence on surgical management decisions.

3. Explanation of treatment alternatives for knee and shoulder 
chondral defects, as discussed by a faculty of leading experts 
and pioneers in the field.

4. Description of anti-inflammatory use in the treatment of chronic
degenerative joint disease.

The webcast was supported by an educational grant from Pfizer,
Inc., a global, research-based company with a longstanding commit-
ment to health education. In the production of the webcast,  the 
faculty included:

• J. Richard Steadman, M.D., who presented Acute Chondral
Defects in the Young, Active Patient. His lecture featured a 
discussion of microfracture, a surgical procedure he has pioneered
for the formation of reparative cartilage.

E D U C A T I O N
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The graduating class of 2002/2003 Steadman-Hawkins
Fellows is busy establishing new careers in
orthopaedics.

Michael J. Milne, M.D., started a solo practice with
the help of another sports medicine surgeon in St.
Louis, his hometown.  

Scott A. Hacker, M.D., moved to El Cajon, Calif. Dr.
Hacker is working with the Alvarado Orthopaedic
Medical Group in San Diego.

Timothy D. Farley, M.D., moved to Ladue, Mo. Dr.
Farley is working with the Missouri Bone and Joint
Center in St. Louis.

Timothy O’Brien, M.D., moved to Bozeman, Mont. 
Dr. O’Brien has joined Alpine Orthopaedics, which
specializes in knee and shoulder surgery.

James Van den Bogaerde, M.D., returned to
California. He is working with The Permanente
Medical Group in Roseville.

Reed L. Bartz, M.D., remains in Colorado. He is
Assistant Professor at the University of Colorado
Sports Medicine Clinic, Department 
of Orthopaedics, University of Colorado Health
Sciences Center. He is also Team Physician for the
University of Colorado and the University of Denver.

• Richard J. Hawkins, M.D., who presented his experience on
Chondral Defects.

• William G. Rodkey, D.V.M., Director, Basic Science Research,
Steadman◆Hawkins Sports Medicine Foundation, who presented
Biologic Differences in Normal and Injured Cartilage.

• James P. Rathmell, M.D., professor, Department of Anesthesiology,
Fletcher Allen Health Care, Burlington, Vermont., who presented
Emerging Concepts in the Pain Response and Influence on
Perioperative Management Decisions.

• Kenneth P. Glassman, M.D., Denver Arthritis Center, who discussed
New Evidence in Long-term Management Decisions. 

• Bruce S. Miller, M.D., University of Michigan Sports Medicine
Program and former Steadman-Hawkins Fellow, who lectured on
Osteotomy and Alignment Implications for the Arthritic Knee,
including a presentation on high tibial osteotomy as a surgical proce-
dure to treat malalignment of the knee.

With growing worldwide interest and concern over the increase in 
degenerative arthritis, this webcast was timely and relevant to both the
orthopaedic world and lay community. 

WHERE ARE THEY NOW. . .

F I F T E E N  Y E A R S  O F  E X C E L L E N C E

2003-2004 Fellows with Drs. William I. Sterett, J. Richard Steadman, and 
Richard J. Hawkins. Rear, left to right:  Dr. Sterett, Douglas J. Lowery, M.D.; Andrew

L. Chen, M.D.; Michael A. Terry, M.D.; and Dr. Steadman; front left to right:  Charles B.
May, Jr., M.D.; Timothy S. Bollom, M.D.; Arun Ramappa, M.D.; and Dr. Hawkins.
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2003 PRESENTATIONS

Bartz, R.L., M.D.; Sabick, M.B., M.D.;

Decker, M.J., M.S.; Torry, M.R., Ph.D.;

Schlegel, T.F., M.D.; Hawkins, R.J., M.D.: 

“Comparison of Shoulder and Elbow

Kinetics between Professional and Little

League Throwers,” Poster Presentation,

American Orthopaedic Society for Sports

Medicine 29th Annual Meeting, San Diego,

Calif., July 20, 2003.

Briggs, K.K., M.P.H., M.B.A.; Steadman, 

J.R., M.D.:

“Correlation between the 2000 IKDC Score,

Lysholm Score, and Patient Satisfaction,”

Poster Presentation, Arthroscopy

Association of North America 22nd Annual

Meeting, Phoenix, Ariz., April 24-27, 2003.

“Physical Activity Goals in Patients Seeking

Treatment for Osteoarthritis of the Knee,”

American Public Health Association 

Annual Meeting, San Francisco, Calif.,

November 14-19, 2003.  

Cameron, M.L., M.D.; Briggs, K.K., M.P.H.,

M.B.A.; Horan, M.P.; Hawkins, R.J., M.D.: 

“The Relative Risk of Glenohumeral Arthritis

in Patients with Shoulder Instability,”

American Academy of Orthopaedic

Surgeons 70th Annual Meeting, New

Orleans, La., February 6, 2003.

Cameron, M.L., M.D.; Briggs, K.K., M.P.H.,

M.B.A; Horan, M.P.; Hawkins, R.J., M.D.:  

“The Relative Risk of Glenohumeral Arthritis

in Patients with Shoulder Instability,”

International Society of Arthroscopy, Knee

Surgery, and Orthopaedic Sports Medicine

Congress, Auckland, New Zealand, 

March 10-14, 2003. [Richard Caspari 

Award Finalist]

Cameron, M.L.,M.D.; Briggs, K.K., M.P.H.,

M.B.A.; Steadman, J.R., M.D.:  

“Reproducibility and Reliability of the

Outerbridge Classification for Grading

Chondral Lesions of the Knee,” Poster

Presentation, International Society of

Arthroscopy, Knee Surgery, and

Orthopaedic Sports Medicine Congress,

Auckland, New Zealand, March 10-14, 2003. 

Cameron, M.L.,M.D.; Kocher, M.S.,M.D.;

Briggs, K.K., M.P.H., M.B.A; Horan, M.P.;

Hawkins, R.J., M.D.:  

“The Prevalence of Glenohumeral

Osteoarthrosis with Shoulder Instability,”

Poster Presentation, International Society

of Arthroscopy, Knee Surgery, and

Orthopaedic Sports Medicine Congress,

Auckland, New Zealand, March 10-14, 2003. 

Cameron, M.L.,M.D.; Briggs, K.K., M.P.H.,

M.B.A.; Horan, M.P.; Hawkins, R.J., M.D.: 

“Association between Glenohumeral

Arthritis with Longstanding Anterior

Instability of the Shoulder,” American

Orthopaedic Society for Sports Medicine

29th Annual Meeting, San Diego, Calif., 

July 22, 2003.  

Corenman, D.S., M.D., D.C.

“Human Physiology, Incidence of Skier 

or Snowboard Injury and Safety

Considerations, Sport Biomechanical

Reaction Time in High Speed Skiing with

Application to Ski Safety,” American

Association for the Advancement of

Science Annual Meeting, “The Science 

of Snow and Skiing,” Denver, Colo.,

February 13-18, 2003.

A PRIMARY GOAL OF THE FOUNDATION IS TO DISTRIBUTE THE RESULTS OF ITS RESEARCH. IN 2003, PRINCIPAL INVESTIGATORS

AND FELLOWS PUBLISHED 36 PAPERS IN SCIENTIFIC AND MEDICAL JOURNALS AND DELIVERED 123 PRESENTATIONS TO A VARIETY OF

PROFESSIONAL AND LAY AUDIENCES WORLDWIDE.  

IN FULFILLMENT OF ITS EDUCATION MISSION, THE FOUNDATION IS PROUD OF THE QUALITY AND QUANTITY OF EDUCATIONAL VIDEO MEDIA PRODUCED

BY THE VISUAL SERVICES DEPARTMENT. AT THE 69TH ANNUAL MEETING OF THE AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS IN DALLAS,

TEXAS, 25 TEACHING VIDEO PRESENTATIONS WERE ACCEPTED BY THE ACADEMY. EIGHT OF THESE VIDEOS WERE PRODUCED BY THE FOUNDATION,

AND FOR THE THIRD CONSECUTIVE YEAR, THE FOUNDATION SUBMITTED AN AWARD WINNER:  DIAGNOSTIC WRIST ARTHROSCOPY:  EQUIPMENT,

ANATOMY AND SURGICAL TECHNIQUE, BY SUMANT G. KRISHNAN, M.D., AND RANDY W. VIOLA, M.D. 

Presentations & Publications
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Corenman, D.S., M.D., D.C.; Torry, M.R., Ph.D.;

Shelburne, K.B., Ph.D.; Yanagawa, T., M.A.:

“Biomechanics of Skiing and Skiing

Injuries,” Injuries in Winter Sports

Symposia, National Science Foundation,

Denver, Colo., February 20-23, 2003.

“The Physiology of Lumbar and Cervical

Discs,” 2003-04 Orthopaedics and Spine

Lecture Series, Vail, Colo., October 6, 2003.

“Recognition and Treatment of Spinal

Injuries in the Athlete,” Grand Rounds, 

Vail Valley Medical Center, Vail, Colo.,

October 6, 2003.

“The Acute Recognition and Management

of On-Hill Spinal Injuries,” Copper Mountain

Ski Patrol, Copper, Colo., November 10, 2003. 

“The Acute Recognition and Management

of On-Hill Spinal Injuries,” Vail Mountain

Ski Patrol, Vail, Colo., November 10, 2003.

“The Acute Recognition and Management

of On-Hill Spinal Injuries,” Keystone Ski

Patrol, Keystone, Colo., November 10, 2003.

Folk, J.W., M.D.

“Patient Satisfaction and Functional

Outcomes in Microfracture of the

Degenerative Knee,” American Academy 

of Orthopaedic Surgeons 70th Annual

Meeting, New Orleans, La., 

February 5-7, 2003.

“Knee Injuries, Anatomic Considerations;

Cadaveric Knee Dissection,” Breckenridge

Ski Patrol, Breckenridge, Colo., March 16.

2003.

“Nonoperative Management of the Arthritic

Knee,” Steadman◆Hawkins Sports

Medicine Foundation Symposium, Vail,

Colo., May 8, 2003.

“Ask the Expert,” 2003-04 Orthopaedics and

Spine Lecture Series, Vail, Colo., July 7, 2003.

“Posterior Cruciate Ligament &

Posterolateral Corner Reconstruction,”

Steadman-Hawkins Fellows Meeting,

Vail, Colo., July 10-12, 2003.

“Nonoperative Management of the Arthritic

Knee,” 2003-04 Orthopaedic and Spine

Lecture Series, Vail, Colo., August 4, 2003.

Hawkins, R.J., M.D., F.R.C.S.(C)

“Electrothermal Arthroscopic Shoulder

Capsulorrhaphy: A Minimum 2-Year Follow-

Up,” Scientific Exhibit, American Academy

of Orthopaedic Surgeons 70th Annual

Meeting, Final Program AOSSM/COMSS

Society, New Orleans, La., February 3-9, 2003.

“Ulnar Collateral Ligament Reconstruction

of the Elbow: The Docking Procedure,”

Video Presentation, AWARD WINNER,

American Academy of Orthopaedic

Surgeons 70th Annual Meeting, New

Orleans, La., February 3-9, 2003.

“The Principles and Techniques of Heat

Application Glenohumeral Instability

Update,” American Academy of

Orthopaedic Surgeons 70th Annual Meeting,

New Orleans, La., February 9, 2003.

“Rotator Cuff Tendonitis: Is There a Need 

for Acromioplasty?” AOSSM Specialty Day,

American Academy of Orthopaedic

Surgeons 70th Annual Meeting, New

Orleans, La., February 8, 2003.

“Biomechanics of Upper Extremity

Movements,” National Football League

Physicians Society Annual Scientific

Meeting, Indianapolis, Ind., February 20, 

2003.

“Rotator Cuff and Biceps Tendon Update,”

Visiting Professorship, Washington

University School of Medicine, St. Louis,

Mo., April 9, 2003.

“Glenohumeral Instability Update,” 

Visiting Professorship, Washington

University School of Medicine, St. Louis,

Mo., April 9, 2003. 

“Shoulder Modeling,” Hawkins Society,

Hilton Head, S.C., May 8-10, 2003.

“Examination of the Shoulder,” 18th Annual

Advances on the Knee and Shoulder

Conference, Cincinnati, Ohio, May 25, 2003.

“Biceps Problems in Athlete,” 18th Annual

Advances on the Knee and Shoulder

Conference, Cincinnati, Ohio, May 25, 2003.

“Methods of Treatment for the Irreparable

Rotator Cuff,” 18th Annual Advances on the

Knee and Shoulder Conference, Cincinnati,

Ohio, May 25, 2003.

“Open Treatment of Rotator Cuff Tears,”

18th Annual Advances on the Knee and

Shoulder Conference, Cincinnati, Ohio, 

May 25, 2003.

“Comprehensive Examination of the

Shoulder. A breakout session,” 18th Annual

Advances on the Knee and Shoulder

Conference, Cincinnati, Ohio, May 25, 2003.

“Arthroscopic Knot Tying and Suture

Passing Laboratory. A breakout session,”

18th Annual Advances on the Knee and

Shoulder Conference, Cincinnati, Ohio, 

May 25, 2003.

F I F T E E N  Y E A R S  O F  E X C E L L E N C E
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“Open Treatment of Posterior Shoulder

Instability,”18th Annual Advances on the

Knee and Shoulder Conference, Cincinnati,

Ohio, May 26, 2003.

“Advances in Arthroscopic Shoulder

Procedures. A breakout session,” 18th

Annual Advances on the Knee and

Shoulder Conference, Cincinnati, Ohio, 

May 26, 2003.

“Accuracy of Rotator Cuff Diagnosis on the

Basis of Physical Examination with and

without MRI,” Poster Presentation,

American Orthopaedic Society for Sports

Medicine 29th Annual Meeting, San Diego,

Calif., July 20, 2003.

“Diagnosis and Treatment of Impingement,”

Current Issues of MRI, San Francisco, Calif.,

August 24, 2003.

“Shoulder Biomechanics and Modeling,”

58th Annual Meeting, Twentieth Century

Orthopaedic Association, Sea Island, Ga.,

October 31, 2003.

“Shoulder Biomechanics Update and

Modeling,” Athletic Trainers of the 

Denver Broncos, San Diego, Calif.,

September 19, 2003.

“Chondral Defects and Approach to the

Arthritic Shoulder,” International Webcast,

Overcoming the Challenge of Degenerative

Joint Disease by Pfizer, Vail, Colo.,

September 25, 2003.

Kocher, M.S., M.D.; Briggs, K.K., M.P.H.,

M.B.A.; Steadman, J.R., M.D.:

“Reliability, Validity, and Responsiveness of

the Lysholm Score for Chondral Disorders

of the Knee,” American Orthopaedic

Society for Sports Medicine 29th Annual
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Sabick, M.B., Ph.D.; Torry, M.R., Ph.D.;

Lawton, R.L., M.D.; Hawkins, R.J., M.D.:

“Valgus torque in youth baseball pitchers: a

biomechanical study,” Journal of Shoulder

and Elbow Surgery (In press).

Sgaglione, N.A., M.D.; Steadman, J.R.,

M.D.;  Shaffer, B., M.D.; B.S., Miller, B.S.,

M.D.; Fu, F.H., M.D.: 

“Current concepts in meniscus surgery:

resection to replacement,” Arthroscopy, 

19 (Suppl 1):161-88, 2003.

F I F T E E N  Y E A R S  O F  E X C E L L E N C E
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Shelburne, K.B., Ph.D.; Pandy, M.G., Ph.D.;

Anderson, F.C., Ph.D.; Torry, M.R., Ph.D.:

“Anterior cruciate ligament force during

normal walking,” Journal of Biomechanics

(In press).

Shelburne, K.B., Ph.D.; Pandy, M.G., Ph.D.;

Anderson, F.C., Ph.D.; Torry, M.R., Ph.D.:

“Knee loading during ACL deficient gait,”

Journal of Biomechanics (In press).

Steadman, J.R., M.D.; Briggs, K.K., M.P.H.,

M.B.A.; Rodrigo, J.J., M.D.; Gill, T.J., M.D.;

Kocher, M.S., M.D., M.P.H.; Rodkey, W.G.,

D.V.M.:  

“Outcomes of patients treated arthroscopi-

cally by microfracture for traumatic chon-

dral defects of the knee: average 11-year

follow-up,”  Arthroscopy, 19:477-484, 2003.

Steadman, J.R., M.D.; Miller, B.S., M.D.;

Briggs, K.K., M.P.H., M.B.A.; Rodkey, W.G.,

D.V.M.; Rodrigo, J.J., M.D.: 

“Patient satisfaction and functional out-

come after microfracture of the degenera-

tive knee,” Abstract, Arthroscopy, 19 

(Suppl 1):66, 2003.

Steadman, J.R., M.D.; Karas, S.G., M.D.;

Miller, B.S., M.D.; Schlegel, T.F., M.D.;

Briggs, K.K., M.P.H., M.B.A.; Hawkins, 

R.J., M.D.: 

“Microfracture technique in the treatment

of full-thickness chondral lesions of the

knee in National Football League players,”

American Journal of Knee Surgery, 16:83-

86, 2003.

Steadman, J.R., M.D.; Rodkey, W.G., D.V.M.;

Briggs, K.K., M.P.H., M.B.A.:  

“Microfracture chondroplasty: indications,

techniques, and outcomes,” Sports

Medicine and Arthroscopy Review, 11:36-

244, 2003.

Sterett, W.I., M.D.; Hutton, K.S., M.D.; Briggs,

K.K., M.P.H., M.B.A.; Steadman, J.R., M.D.:  

“Decreased range of motion following

acute versus chronic anterior cruciate 

ligament reconstruction,” Orthopedics,

26:151-154, 2003.

Sterett, W.I., M.D.; Steadman, J.R., M.D.:

“Chondral resurfacing and high tibial

osteotomy in the varus knee,” American

Journal of Sports Medicine (In press).   

Tokish, J., M.D.; Decker, M.J., M.D.; Torry,

M.R., Ph.D.; Ellis, H.E.; Hawkins, R.J., M.D.: 

The belly press test for the physical exami-

nation of the subscapularis muscle: elec-

tromyographic validation and comparison to

the lift-off test,” Journal of Shoulder and

Elbow Surgery, 12:427-430, 2003.

Torry, M.R., Ph.D.; Decker, M.J., M.S.; Viola,

R.W., M.D.; Sterett, W.I., M.D.;  Steadman,

J.R., M.D.:

“Tibial rotation strength post-ACL recon-

struction: a comparison of hamstring versus

patellar tendon autografts,” Clinical

Journal of Sports Medicine (In review).

AWARD WINNING VIDEOS

The American Academy of Orthopaedic

Surgeons has designated the following

educational videos produced by the

Foundation as award winners:

2003, Anatomical Lateral Ligamentous

Reconstruction of the Ankle Utilizing

Autologous Hamstring Graph, by Michael J.

Curtin, M.D.; Robert T. Burks, M.D.; and

Karen Melhart.

2002, Diagnostic Wrist Arthroscopy,

Equipment, Anatomy, and Surgical

Technique, by Randall W. Viola, M.D.; 

and Sumant G. Krishnan, M.D.

2001, Repair of Injuries to the Extensor

Mechanism: Quadriceps and Patellar

Tendons, by J. Richard Steadman, M.D.;

Richard J. Hawkins, M.D.; and Spero

Karas, M.D.

2000, Arthroscopic Bankart Repair with

Heat Probe Capsulorraphy Double and

Single Anterior Cannula Techniques, by

Richard J. Hawkins, M.D.; and Michael J.

Curtin, M.D.

1998, Scapulothoracic Arthrodesis, by

Richard J. Hawkins, M.D.; Kenneth M.

Oates, M.D.; Randall W. Viola, M.D., and

Scott Mair, M.D.

1997, Elbow Contracture Release: Through

a Posterior Incision, by Richard J. Hawkins,

M.D.; Kenneth Faber, M.D.; and Steven B.

Singleton, M.D.

1995, Revision Anterior Cruciate Ligament

Reconstruction, by J. Richard Steadman,

M.D.; Arlon Jahnke, M.D.; Mark T. Dean,

M.D.; and Bruce Piatt, M.D.

P R E S E N T A T I O N S  &  P U B L I C A T I O N S
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FIFTEEN YEARS OF EXCELLENCE

In 15 years, more than 400 papers, 1,000 presentations, 

and 60 teaching videos have been accepted by peer reviewed

medical/scientific publications and organizations for 

publication and/or presentation.  Many have been award

winners, including the following:

◆ At The American Academy of Orthopaedic Surgeons 70th Annual
Meeting, two video presentations were selected as Award Winners:
“Ulnar Collateral Ligament Reconstruction of the Elbow: The
Docking Procedure,” and “Anatomical Lateral Ligamentous
Reconstruction of the Ankle Utilizing Autologous Hamstring Graph,”
by Michael J. Curtin, M.D.; Robert T. Burks, M.D.; and Karen
Melhart, New Orleans, La., February 3-9, 2003.

◆ The American Society of Biomechanics selected the abstract,
“Anterior-Cruciate Ligament Forces in the Intact Knee During
Normal Gait,” as winner in the 2002 Journal of Biomechanics
Award competition. Kevin Shelburne, Ph.D., Marcus Pandy, Ph.D.;
Frank C. Anderson, Ph.D.; and Michael Torry, Ph.D., jointly
authored the abstract. The Award, one of the most prestigious 
in the biomechanics field, was presented to the Foundation’s
Biomechanics Research Laboratory at the Fourth World Congress 
on Biomechanics in August 2002 in Calgary.

◆ Staff Scientist Mike Decker of the Biomechanics Research
Laboratory won the prestigious Scherb Award for his paper,
“Mechanisms of Compensating for ACL Deficiency During Gait,” at
the XVIIIth Congress of the International Society of Biomechanics,
held July 2001 in Zurich, Switzerland. 

◆ In 2000, the Resident Fellow Clinical Research Award was presented
to the Clinical Research Department and Fellows Drs. Mininder
Kocher and John M. Wright by the Arthroscopy Association of North
America for the paper “Determinants of Patient Satisfaction after
Anterior Cruciate Ligament Reconstruction.” Co-authors included 
J. Richard Steadman, M.D.; David Zurakowski, Ph.D.; Karen Briggs,
M.B.A.; William I. Sterett, M.D.; and Richard J. Hawkins, M.D.

◆ John M. Wright, M.D., was a co-recipient of The Hip Society Otto
Aufranc Award 2000 for coauthoring the research paper, “The 
Role of Labral Lesions in the Development of Early Degenerative 
Hip Disease.”

◆ At the annual meeting of the American Orthopaedic Society for
Sports Medicine in June 2000 the Clinical Research Department
won the Aircast Clinical Investigational Award for the paper, “Acute
PCL Injuries and Bone Bruising,” by Fellow Scott D. Mair, M.D.

◆ Also in 2000, Dr. Michael Torry, Director of Biomechanics Research
Laboratory, won the prestigious International Society of
Biomechanics Clinical Biomechanics Award, given once every two
years for outstanding research in the field of biomechanics and
human performance. Dr. Torry’s award-winning paper was titled
“Intra-Articular Knee Joint Effusion Induces Quadriceps Avoidance
Gait Patterns.”

◆ Dr. J. Richard Steadman and Dr. William G. Rodkey were co-
recipients of the GOTS-Beiersdorf Research Award 2000. The Award
was given for a paper submitted describing the history of the
Collagen Meniscus Implant from its inception to the present day.
The GOTS-Beiersdorf Research Award is the most prestigious
orthopaedic research award in the German-speaking world. It is
presented only once every two-to-four years. Judged by a jury of
internationally recognized experts from throughout the world, 
this award recognizes orthopaedic research that impacts on quality-
of-life issues. 

Recognition

THE STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION IS PROUD OF THE MANY ADVANCES IT HAS MADE BETWEEN 1988 AND 2003.

THESE ACHIEVEMENTS ARE EXAMPLES OF THE QUALITY CONTRIBUTIONS MADE TO ORTHOPAEDICS AND SCIENCE.
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THE STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION IS PROUD TO RECOGNIZE ITS TEAM OF ASSOCIATES, WHO CARRY OUT

THE FOUNDATION’S RESEARCH AND EDUCATIONAL MISSION IN VAIL. THE STAFF HAS BEEN NATIONALLY SELECTED FOR ITS DIVERSE TRAINING

AND BACKGROUNDS IN BIOMECHANICS, ENGINEERING, CLINICAL RESEARCH, VETERINARY SCIENCE, AND COMPUTER SCIENCE. TOGETHER, THEY

TAKE A MULTIDISCIPLINARY APPROACH TO THEIR WORK IN SOLVING ORTHOPAEDIC SPORTS MEDICINE PROBLEMS. 

Associates

ADMINISTRATION

James F. Silliman, M.D.
Chief Executive Officer and President

John Welaj
Chief Operating Officer

Karyll Nelson
BioSkills Laboratory Director and Executive
Assistant

DEVELOPMENT

John G. McMurtry, M.A., M.B.A.
Vice President for Program Advancement

Rachele Palmer
Development Assistant/Data Base
Administrator

Amy Ruther
Development Coordinator

BASIC SCIENCE

William G. Rodkey, D.V.M.
Director

CLINICAL RESEARCH

Karen K. Briggs, M.B.A.
Director

Marilee Horan
Research Associate

BIOMECHANICS RESEARCH
LABORATORY

Michael Torry, Ph.D.
Director 

Kevin B. Shelburne, Ph.D.
Senior Staff Scientist

Takashi Yanagawa
Research Fellowship/Internship 

EDUCATION

Greta Campanale 
Coordinator

INFORMATION SYSTEMS

Jean Claude Moritz
Manager

VISUAL SERVICES

Joe Kania
Coordinator

Karen Melhart
Coordinator
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Independent Accountants’ Report

Board of Directors

Steadman◆Hawkins Sports Medicine Foundation

Vail, Colorado

We have audited the accompanying statements of financial position of Steadman◆

Hawkins Sports Medicine Foundation as of December 31, 2003 and 2002, and the related

statements of activities, cash flows and functional expenses for the years then ended.

These financial statements are the responsibility of the Foundation’s management. Our

responsibility is to express an opinion on these 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 financial statements are free of

material misstatement. An audit includes examining, on a test basis, evidence supporting

the amounts and disclosures in the financial statements. An audit also includes assessing

the accounting principles used and significant estimates made by management as well 

as evaluating the overall financial statement presentation. We believe that our audits

provide a reasonable basis for our opinion.

In our opinion, the financial statements referred to above present fairly, in all material

respects, the financial position of Steadman◆Hawkins Sports Medicine Foundation as of

December 31, 2003 and 2002, and the changes in its net assets and its cash flows for the

years then ended in conformity with accounting principles generally accepted in the 

United States of America.

February 6, 2004

Colorado Springs, CO
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A S S E T S
2003 2002

Cash $ 255,752 $    444,068

Accounts receivable 357,067 261,569

Accounts receivable, related party 1,434 32,203

Investments 2,260,949 1,822,333

Contributions receivable 115,833 71,334

Contributions receivable, related party 31,500 31,000

Prepaid expenses and other 39,823 13,079

Property and equipment, net 313,969 120,540

Total assets $ 3,376,327 $ 2,796,126

Liabilities and Net Assets

Accounts payable $ 20,267 $ 46,223

Accrued expenses 67,871 57,827

Deferred revenue 18,900 –

Total liabilities 107,038 104,050

Net Assets

Unrestricted 2,901,361 2,233,119

Temporarily restricted 367,928 458,957

Total net assets 3,269,289 2,692,076

Total liabilities and net assets $ 3,376,327 $ 2,796,126

STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION

DECEMBER 31, 2003 AND 2002

See Notes to Financial Statements

Statements of  F inancial  Posit ion
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Temporarily

Unrestricted Restricted Total

REVENUES, GAINS AND OTHER SUPPORT

Corporate partner support $ 886,223 $   27,000 $ 913,223

Contributions 730,199 477,490 1,207,689

Grants 1,825 219,625 221,450

Fundraising events, net of $376,038 of expenses 90,114 – 90,114

Fellows and other meetings 8,100 – 8,100

Video income 55,224 – 55,224

Other income 16,876 – 16,876

Net assets released from restrictions 815,144 (815,144) 0

Total revenues, gains and other support 2,603,705 (91,029) 2,512,676

EXPENSES

Biomechanics research program 400,040 – 400,040

Basic science program 156,125 – 156,125

Clinical research program 346,243 – 346,243

Education program 259,457 – 259,457

Office of Information Services 248,614 – 248,614

Management and general 577,243 – 577,243

Fundraising 394,042 – 394,042

Total expenses 2,381,764 – 2,381,764

OTHER INCOME

Investment income 446,301 – 446,301

CHANGE IN NET ASSETS 668,242 (91,029) 577,213

NET ASSETS, BEGINNING OF YEAR 2,233,119 458,957 2,692,076

NET ASSETS, END OF YEAR $ 2,901,361 $ 367,928 $ 3,269,289

STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION

YEAR ENDED DECEMBER 31, 2003 

See Notes to Financial Statements

Statements of  Act iv it ies
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Temporarily

Unrestricted  Restricted Total 

REVENUES, GAINS AND OTHER SUPPORT

Corporate partner support $ 902,750 $ 115,400 $ 1,018,150

Contributions 702,237 368,533 1,070,770

Grants 41,500 105,137 146,637

Fundraising events, net of $71,378 of expenses 31,324 – 31,324

Fellows and other meetings 59,827 – 59,827

Video income 11,239 – 11,239

Other income 10,967 – 10,967

Net assets released from restrictions 423,218 (423,218) 0

Total revenues, gains and other support 2,183,062 165,852 2,348,914

EXPENSES

Biomechanics research program 377,459 – 377,459

Basic science program 174,798 – 174,798

Clinical research program 342,455 – 342,455

Education program 362,601 – 362,601

Office of Information Services 235,076 – 235,076

Management and general 510,291 – 510,291

Fundraising 456,226 – 456,226

Total expenses 2,458,906 – 2,458,906

OTHER INCOME (LOSS)

Investment loss (266,069) – (266,069)

CHANGE IN NET ASSETS (541,913) 165,852 (376,061)

NET ASSETS, BEGINNING OF YEAR 2,775,032 293,105 3,068,137

NET ASSETS, END OF YEAR $ 2,233,119 $ 458,957 $ 2,692,076

STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION

YEAR ENDED DECEMBER 31, 2002 

See Notes to Financial Statements

Statements of  Act iv it ies
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2003 2002  

OPERATING ACTIVITIES

Change in net assets $    577,213 $   (376,061)

Items not requiring (providing) cash

Depreciation 87,633 221,256

Realized and unrealized (gains) losses on investments (418,128) 291,672

In-kind contributions of investments (116,280) (151,800)

Changes in

Accounts receivable (64,729) (204,223)

Contributions receivable (44,999) 13,933

Prepaid expenses (26,744) 1,002

Accounts payable (25,956) (72,467)

Accrued expenses 10,044 (72,925)

Deferred revenue 18,900 –

Net cash used in operating activities (3,046) (349,613)

INVESTING ACTIVITIES

Purchase of property and equipment (281,062) (1,859)

Purchases of investments (1,006,813) (89,266)

Sales of investments 1,102,605 419,321

Net cash (used in) provided by investing activities (185,270) 328,196

DECREASE IN CASH (188,316) (21,417)

CASH, BEGINNING OF YEAR 444,068 465,485

CASH, END OF YEAR $    255,752 $    444,068

STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION

YEARS ENDED DECEMBER 31, 2003 AND 2002

See Notes to Financial Statements

Statements of  Cash F lows
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NATURE OF OPERATIONS AND SUMMARY OF
SIGNIFICANT ACCOUNTING POLICIES

Nature of Operations
Steadman◆Hawkins Sports Medicine Foundation (the Foundation) is
a not-for-profit foundation located in Vail, Colorado that is organized
for educational and scientific purposes to advance medical science
and research. The Foundation’s primary sources of support are pub-
lic donations and grants and corporate partners.

Corporate Partners
The Foundation has agreements with several corporations where the
Foundation’s research and product development is provided to the
corporation in exchange for an annual payment to the Foundation.
These agreements are recorded as income in the year payment is
due.

Contributions
Gifts of cash and other assets received without donor stipulations are
reported as unrestricted revenue and net assets. Gifts received with a
donor stipulation that limits their use are reported as temporarily or
permanently restricted revenue and net assets. When a donor-stipulat-
ed time restriction ends or purpose restriction is accomplished, tem-
porarily restricted net assets are reclassified to unrestricted net assets
and reported in the statements of activities as net assets released from
restrictions.

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

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 esti-
mated future cash flows. The resulting discount is amortized using the
level-yield method and is reported as contribution revenue.

Cash
At December 31, 2003, the Foundation’s cash accounts exceeded 
federally insured limits by approximately $134,000.

Accounts Receivable
Accounts receivable are stated at the amount billed to customers. The
Foundation provides an allowance for doubtful accounts, which is
based upon a review of outstanding receivables, historical collection
information and existing economic conditions. Accounts receivable
are ordinarily due 30 days after the issuance of the invoice. Accounts
past due more than 120 days are considered delinquent. Delinquent
receivables are written off based on individual credit evaluation and
specific circumstances of the customer.

Property and Equipment
Property and equipment are depreciated over the 
estimated useful life of each asset. Leasehold improvements are
depreciated over the shorter of the lease term plus renewal options
or the estimated useful lives of the improvements.

Investments and Investment Return
Investments in equity securities having a readily determinable fair
value and all debt securities are carried at fair value. Investment
return includes dividend, interest and other investment income and
realized and unrealized gains and losses on investments carried at
fair value. Investment return is reflected in the statements of activities
as unrestricted or temporarily restricted based upon the existence
and nature of any donor or legally imposed restrictions.

Use of Estimates
The preparation of financial statements in conformity with accounting
principles generally accepted in the United States of America requires
management to make estimates and assumptions that affect the
reported amounts of assets and liabilities and disclosure of contin-
gent assets and liabilities at the date of the financial statements and
the reported amounts of revenues, expenses, gains, losses and other
changes in net assets during the reporting period. Actual results
could differ from those estimates.

Income Taxes
The Foundation is a qualifying organization under Section 501(c)(3)
of the Internal Revenue Code and a similar provision of state law.
Consequently, no provision for income taxes has been made in the
financial statements.

Reclassifications
Certain reclassifications have been made to the 2002 financial state-
ments to conform to the 2003 financial statement presentation. These
reclassifications had no effect on the change in net assets.

INVESTMENTS AND INVESTMENT RETURN

Investments at December 31 consist of the following:

2003 2002
Stock and equity funds $ 1,042,178 $    882,811
Equity securities 903,094 471,614
Fixed income funds 177,600 414,255
Money market funds 138,077 53,653

$ 2,260,949 $ 1,822,333

At December 31, 2003 and 2002, approximately 86% and 74%,
respectively, of the Foundation’s investments consisted of equity secu-
rities and equity mutual funds.

Investment income during 2003 and 2002 consists of the following:

2003 2002
Interest and dividend income $   28,173 $ 25,603
Net realized and unrealized gains 

(losses) on investments 418,128 (291,672)
Investment income (loss) $ 446,301 $ (266,069)

STEADMAN◆HAWKINS SPORTS MEDICINE FOUNDATION

YEARS ENDED DECEMBER 31, 2002 AND 2001 

Notes to F inancial  Statements



or by occurrence of other events specified by donors 
as follows:

2003 2002
Purpose restrictions accomplished

Biomechanics research $ 345,269 $   41,614 
Education 234,816 245,416
Administration 192,739 –
Basic science programs 27,319 19,000
Clinical research – 57,250

800,143 363,280

Time restrictions expired
Collection of contributions 

receivable 15,001 59,938
Total restrictions released $ 815,144 $ 423,218 

OPERATING LEASES

Noncancellable operating leases for property and equip-
ment expire in various years through 2008.Two of the
property leases require the Foundation to pay all executo-
ry costs (property taxes, maintenance and insurance).
Future minimum lease payments at December 31, 2003
are:

2004 $71,932
2005 63,433
2006 62,183
2007 60,932
2008 60,932

$319,412

Rental expense of $97,603 and $115,661 for the years
ended December 31, 2003 and 2002, respectively, is
recorded in the statements of activities.

PENSION PLAN
The Foundation has a defined contribution pension plan
under IRS Section 401(k).The plan is open to all employ-
ees after one year of employment.The Foundation’s con-
tributions to the plan are determined annually.The
Foundation elected to match 50% of participants’ contri-
butions up to 6% during 2003 and 2002. Under this for-
mula, the Foundation made contributions of $14,488 and
$19,147 for the years ended December 31, 2003 and
2002, respectively.

SIGNIFICANT ESTIMATES AND CONCENTRATIONS
Accounting principles generally accepted in the United
States of America require disclosure of certain significant
estimates and current vulnerabilities due to certain con-
centrations.Those matters include the following:

CORPORATE PARTNERS
During 2003 and 2002, approximately 70% and 59%,
respectively, of all corporate partner support was
received from three corporate partners.

CONTRIBUTIONS RECEIVABLE

Contributions receivable at December 31 are due 
as follows:

2003 2002
Due in less than one year $104,000 $ 79,200
Due in one to five years 50,000 25,000

154,000 104,200
Less unamortized discount (6,667) (1,866)
Due from related parties (31,500) (31,000)

$115,833 $ 71,334

Approximately 37% and 48% of total contributions receivable at
December 31, 2003 and 2002, respectively, are from one donor.

The Foundation receives support and pledges from members of the
Board of Directors and employees. These pledges receivable are
included in contributions receivable, related party.

PROPERTY AND EQUIPMENT

Property and equipment at December 31 consists of the following:

2003 2002
Equipment $  734,979 $1,426,439
Furniture and fixtures 22,326 45,984
Leasehold improvements 258,736 731,780

1,016,041 2,204,203
Less accumulated depreciation 702,072 2,083,663

$  313,969 $ 120,540

TEMPORARILY RESTRICTED NET ASSETS

Temporarily restricted net assets at December 31 are
available for the following purposes:

2003 2002
Education $ 185,200 $ 104,541
Unrestricted contributions receivable 87,333 102,334
Biomechanics research 65,912 230,368
Administration 29,483 –
Basic science – 21,714

$ 367,928 $ 458,957

RELEASE OF TEMPORARILY RESTRICTED NET ASSETS

Net assets were released from donor restrictions by 
incurring expenses satisfying the restricted purposes 
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