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Presentation Outline

A The story of Tommy John

A Study of pitching motion

A Elbow anatomy relevant to throwing injuries
A Lateral elbow injuries

A Medial elbow injuries

A Posterior elbow injuries




TOMMY JOHN
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From the internet

July 3, 1974

Last game before All
Star break

133 record (career 123
106 at age 31)
Snubbed from the All
Star game roster



Dodgers 4, Expos 0,
top of the 4" inning, 2
runners on

Delivered a sinker, felt
arm flailing with no pain
Delivered sinker again,
felt a pop, flailing
sensation worse, no pain

From the internet



The Aftermath

A Team orthopedic surgeon [§
Frank Jobe

A PEX revealed a tear to the
UCL

A Attempted rest and
conservative rehab to no
avalil

A Surgical reconstruction

recommended
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UCL Reconstruction

A At the time, reconstructive surgery of the UCL had been
performed on norathletes, but never attempted in a
professional athlete before

A Dr. Jobe told Tommy to consider alternate career, very
ittle chance he would ever pitch again




September 25, 1974

A Intraoperatively, UCL found to be completely torn

A 3 hour surgery utilizing innovative surgical technique

A Harvested palmaris longus tendon from ngtching
arm

A Palmaris longs tendon looped through holes in medial
epicondyle and sublime tubercle in figure of 8
configuration
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Dr. Jobe gave Tommy 1 in 100 chance of evet
pitching again
Additional surgeries to correct nerve damage

From the internet



Rehabilitation

A Spent offseason recovering from surgery

A Spring of 1975, attempted to throw, but too
much pain

A July 1975, had feeling back in his left arm

A September 1975, pitched in the instructional
league




Return To Baseball

A Changed style of
delivery to decrease
Injury risk, utilized more
off speed pitches

A Returned to the
Dodgers in the 1976
season

A 10-10 record




Remarkable Success After Surgery

A 1977 207 A Pitched until 1989 at age
A 1978: 1410 46 without missing a single
A 1979: 219 start due to injury

A 1980: 229 A 288 career wins




STUDY OF PITCHING MOTION




‘ Windup Early Late Acceleration Follow through J

cocking cocking
Foot Maximum Ball
Contact External Release
Rotation

J Chin Inst Eng, 2003; 26:861-868.



Elbow Injuries in the Pitching
Sequence

A Most elbow injuries occur during acceleration phase
A Combination of high valgus load and rapid extension
A Tensile stress of the medial stabilizers
I UCL, flexor/pronator group, medial epicondyle, ulnar nerve

A Compression stress of lateral compartment
I Radiocapitellar articulation

A Shear stress of the posterior compartment
I Posteromedial tip of olecranon, trochlea/olecranon fossa




Valgus & Extension Forces During
Late Cocking/Early Acceleration

A Blomechanical study of the elbow moving
from 110 to 20° flexion

A Valgus forces up to 290 N, torque up to 64rN

A Compressive forces up to 500 N at lateral
radiocapitellar articulation

A Elbow peak angular velocities as high as £56€c




Evidence of Subclinical Medial Collateral Ligament Injury and Posteromedial Impingement in

Professional Baseball Players
Cynthia L. Kooima, Kyle Anderson, Joseph V. Craig, Douglas M. Teeter and Marnix van Holsbeeck
Am J Sports Med 2004 32: 1602

16 asymptomatic professional baseball players with
no history of injury

MRI bilateral elbows, readers blinded to handednes:
of player

12/16 pitchers, 4/16 position players

Am J Sports Med 2004, 32:1602-1606



13/16 had MCL thickening/edema in dominant arm
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Am J Sports Med 2004; 32:1602-1606



Elbow Injuries in Other Sports

A Similar elbow injuries in other sports with overhead
motion
A Softball
A Football
A Tennis
A Track and field sportsJavelin

A Physis particularly susceptible in skeletally immature
athletes

From the internet




Effect of Pitch Type, Pitch Count, and
Pitching Mechanics on Risk of Elbow and

Shoulder Pain in Youth Baseball Pitchers

Stephen Lyman,” PhD, Glenn S. Fleisig,”t PhD, James R. Andrews,” MD, and
E. David Osinski,1 MA

476 pitchers aged-24 in Alabama were followed for
1 season in 1999

Elbow and shoulder pain was the designated
outcome of interest in relation to pitch count, pitch
type, and pitching mechanics

Am J Sports Med 2002; 30: 463-468



Effect of Pitch Count on Elbow
Pain

A Conclusions:

A Elbow pain associated with increased number of
pitches in a game

A Elbow pain associated with increased number of
pitches in a season

I Highest at the 604800 pitch range




Age Maximum Pitches Per Da|y
7-8 50

O-10 75

11-12 85

1316 95

1718 105

The Little League Pitch Count Regulation Guide, 2010



Up to age 14 Ages 15-18

# of Days of rest # of Days of rest
pitches required pitches required
>65 4 >75 4
51-65 3 61-75 3
36-50 2 46-60 2
21-35 1 31:-45 1
1-20 0 1-30 0

The Little League Pitch Count Regulation Guide, 2010



Effect of Pitch Type on Elbow Pain

A Sliders associated with elbow pain
A 86% increased risk of elbow pain

A Changeup associated with 12% reduction of
risk of elbow pain




TABLE 3
Age to Learn Types of Pitches"

Pitch

Fastball

Change-up

Curveball

Knuckleball 15
Forkball 167
Splitter 162
Screwball 17°

“Reprinted with permission from the USA Baseball Medical &
Safety Advisory Committee.’
I.I
"These ages reflect results from a survey by the USA Baseball
Sa

Medical & Safety Advisory Committee. The authors of the current
study believe that these pitches should not be thrown before the
player is 18 years old.




The Effect of Pitching Biomechanics on the Upper Extremity in Youth and Adolescent Baseball

Pitchers
J. T. Davis, Orr Limpisvasti, Derrick Fluhme, Karen J. Mohr, Lewis A. Yocum, Neal S. ElAttrache and Frank W. Jobe
Am J Sports Med 2009 37: 1484
DOI: 10.1177/0363546509340226

5 mechanical pitching parameters evaluated

Simple errors generally considered poor mechanics
common in youth pitchers

169 participants undergoing video and motion
analysis
86 youth, 83 adolescent

Evaluated elbow valgus load, pitching efficiency
(EVL/pitch velocity)

Am J Sports Med 2009; 37:1484-1491



Arm in throwing position

- Closed shoulder position &
Hand on top position stride foot toward home plate

Am J Sports Med 2009; 37:1484-1491



Effect of Pitching Biomechanics on
Elbow Pain

A Conclusions:

A Better pitching mechanics generates lower EVL and better
pitching efficiency
I Therefore may help prevent elbow injuries

A Of the 5 parameters, hand on top position & closed
shoulder position are the 2 most important

I Confer biomechanical benefit when performed correctly, regardless
of how the other 3 are performed




Nonspecific, sometimes confusing terminology
Refers to valgus overload injuries of the elbow in
skeletally immature youth due to repetitive throwing
motions

Term has been used for variety of disorders:

)T EOOU O OEA AAPEOAI T Oi ETAI
(osteochondrosis)

Injury to the medial epicondyle including medial epicondyle
apophysitismedial epicondylar avulsion/stress fracture




Little Leaguer’s Elbow

A Increasing incidence due to:

A Increased participation

A Increased competition and intensity in youth
organized sports

A Increased training, year round throwing regimen
A Longer seasons




Recommendations for Young
Pitchers

A Recommendations put forth by DH Petty, JR Andrews, GS
Fleisig, EL Calin
A Follow published guidelines for pitch count, minimum rest
A 2-3 month rest during the offeason

A Avoid overthrowing during crucial points of the season, during back
to-back games

A Avoid throwing curveball before age 14 and other breaking pitches
before recommended ages

A Adequate warm up




ELBOW ANATOMY RELEVANT
TOTHROWING INJURIES
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