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Abstract

A specific and early diagnosis must be made in the injured skeletally immature throwing athlete. A
well-outlined program of rest, rehabilitation, and proper throwing techniques should be imple-
mented and continued. Overuse injuties are preventable when biomechanics are sound and pitch
counts are done with the limits enforced. Guidelines for inning limits, number of pitches, rest inter-
vals, and throwing programs should be followed for adolescent pitchers because adolescents differ
from adults. Information is included for specifications of the ball and helmet, as well as chest pro-
tective equipment. The goal should be for the Little League players to have fun and be injury free
as they are competing, which gives them the best experience and allows continuation of athletic

activities for a lifetime.

Injuries to the upper extremity of chil-
dren and adolescents are often caused by
either macrotrauma or repetitive micro-
trauma. Macrotrauma or accidents may
not be preventable. However, overuse in-
juries to the upper extremity of children
may be preventable. Prevention comes
with increasing awareness and knowl-
edge of the pathophysiology and etiology
mnjuries.

The majority of adolescent upper
extremity overuse injuries occur in base-
ball. Prevention strategies should be
implemented through education of coach-
es, players, and parents. In the growing
child, most of these injuries represent the
result of repetitive stress to the open
growth plate. In most instances, any patho-

logic condition is preceded by pain. It 1s
important to educate the parents, coaches
and players that pain is abnormal and
should not be ignored. Parents and
coaches should avoid the use of pain
medications for the sole purpose of
enabling the player to throw or partici-
pate without a thorough evaluation.
Harbingers of injury include pain at
rest, pain at night, increasing pain despite
rest, and pain that is not relieved by
applying ice or with other modalities. A
physical examination and radiographs of
both extremities should be obtained
when any of the preceding conditions are
present. These recommendations are
made for any sport, particularly those
requiring multiple repetitious motions
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during practice, such as gymnastics, base-
ball, softball, or tennis.

Throwing Recommendations for
Little League Baseball Players
Prevention strategies must be a high con-
sideration in Little League baseball play-
ers. A program of prevention and emer-
gency management of Little League base-
ball and softball injuries developed in
association with the American Ortho-
paedic Society for Sports Medicine was
instituted in 1989.' This program is pre-
sented by health care professionals to
coaches and parents before the playing
season begins.

In the throwing athlete, recommen-
dations regarding the number of innings
pitched per week have helped decrease
the incidence of these injuries? and are
outlined in Table 1. Unfortunately,
enforcing the number of innings pitched
may prove difficult for children playing
in more than one league or who may
practice daily with parents or friends. As
aresult, a more effective approach may be
to limit the number of pitches thrown
during a given week. Although there is
no scientific support for absolute num-
bers of pitches thrown, at the profession-
al level the general belief is that 100 to
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known who is most at risk for developing
pitching-related shoulder and elbow
problems. A recent study of 298 youth
baseball pitchers (9- to 12-year-olds) over
two seasons found the frequency of
elbow pain was 26% and of shoulder
pain, 32%. Risk factors for arm pain were
throwing more than 75 pitches in a game,
more than 600 pitches during a season,
and arm fatigue during a game® It is
unknown how many of these individuals
needed treatment, and it is unlikely that
many of them experienced long-term
sequelae. There is little doubt that the
symptomatic player should be pitching
less and not more.

It has been observed that the children
who develop overuse injuries to the
shoulder and elbow are typically the best
players, particularly the pitchers. Biomech-
anical data support this contention based
on several studies.*® These studies were
begun with the belief that the player at
risk was probably the child with poor
mechanics, but results from these studies
suggest that the player at greatest risk for
overuse is the one who everyone wants
on the team. This information has impli-
cations not only for children and adoles-
cents but also for players of any age with
closed growth plates.

Biomechanics and Kinematics of
Throwing

Motion analysis of the act of throwing
has been frequently reported.*" Reflec-
tive markers are placed on a variety of
locations on the extremities and trunk,
and the pitching motion of the athlete is
recorded with high-speed cameras. The
motion can then be analyzed using com-
puters. The analysis consists of the study
of the motion (kinematics) and/or the
forces generated at different joints or seg-
ments of the body (kinetics).

An understanding of the six phases of
throwing—windup, early cocking, late
cocking, acceleration, deceleration, and
follow-through allows correlation of bio-
mechanics to injury patterns. At the el-
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Fig. 1 Computerized model of a collegiate baseball player demonstrating the forces and

moment on the shoulder and elbow at the time of ball release. The size of the arrow is propor-
tional to the size of the forces seen. The large arrows demonstrate a large distraction force axi-
ally along the arm and also a large anteriorly directed force at the shoulder joint. There is a
large ground reaction force at the lead leg demonstrated by the large arrow. This figure
demonstrates the need for good lower extremity and trunk strength to resist these large forces.

bow, the compressive forces on the radio-
capitellar compartment and tensile forces
over the medial humeral epicondyle can
result in injuries.

The skeletally immature thrower
commonly has forces transmitted to the
proximal humeral physes because of less
muscle development of the shoulder.
With shoulder pain, the more likely in-
volved structures are the capsuloligamen-
tous complex and/or rotator cuff.

The first studies done on the throw-
ing motion established that the forces on

the adult shoulder and elbow are quite*

high during pitching,'%** The highest
strain on the elbow is just after maximum
cocking when the arm is beginning to
come forward. This valgus stress (or
varus torque) approaches 65 Nm, with
the ulnar collateral ligament absorbing
about half of the valgus load. The highest
loads in the shoulder are seen at the time
of ball release, when a distraction force is
applied to the arm as it is essentially
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pulled away from the body” (Fig. 1).
This distraction force can be as high as
1,090 Nm and is resisted by the ligaments
and muscle. There are also high anterior
shear forces at the shoulder at the time of
cocking that may contribute to repetitive
shoulder injuries. These forces (380 Nm)
are approximately 35% of the distraction
force at ball release.

Studies have shown that the kinemat-
ics of how children throw are surprising-
ly similar to those of adult throwers.®* In
astudy comparing 55 Little League pitch-
ers (age 9 to 12 years), 55 adolescent
pitchers (age 13 to 16 years), and 39 col-
lege and professional pitchers, there was
no significant difference among the
groups for factors such as pitch duration
(time spent in the throwing motion),
stride length, knee flexion angles, and
arm abduction angles.® The Little League
pitchers did have a more closed foot
angle, more open stride direction, slower
trunk angular velocities, and slower hip
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