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Sports-Related Spontaneous Fractures of
the Humerus

John V. Marymont,MD;* KevinJ. Coupe, BS* and Thomas 0. Clanton, MD*

ABSTRACT
An example of a spontaneous spiral fracture
of the humerus in a healthy softball player is
presented. This rare injury is discussed, ad-
dressing the mechanisms of injury, the treat-
ment, and thetypes of sportsin which thistype
of fracture has been reported to occur.

Violent muscular contractions occur in a
variety of both contact and noncontact
sports and can cause spontaneous fractures.
The most common of these is the spiral
fracture of the humerus. This occurs at the
junction of the upper and middle thirds
and is usually associated with a butterfly
fragment. The majority of reported cases
occur during arm wrestling.® Throwing a
baseball or softball is another common
cause.”® The lesion is often seen in pitch-
ers. Itis an injury limited to the young, am-
ateur, or poorly conditioned athlete; it has
not been reported in professional pitchers.®
There also are isolated case reports of this
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injury happening as a result of throwing a
hand grenade,*® the shot (shotputter),'! or
ajavelin,** or playing cricket'® or hand-
ball.*°

We present an example of a spontaneous
humeral fracture with a butterfly fragment
that occurred in a young woman while she
was throwing a softball.

CASE REPORT

A 28-year-old, muscular woman "felt
something pop" and developed severe pain
in the right elbow immediately after throw-
ing a softball. She was unable to move the
elbow. When seen shortly thereafter, she
was holding the arm inwardly rotated with
the elbow flexed to 90 degrees. There was
swelling and tenderness in the distal arm,
with obvious posterior deformity. There
was no vascular or neural compromise to
the extremity, and movement of the wrist
and fingers was normal. She had no prior
history of upper extremity pain. Her past
medical history was unremarkable. A radio-
graph (Figure 1) showed a spiral butterfly
fracture of the distal humeral shaft with a
butterfly fragment in an otherwise normal
bone. Treatment consisted of closed reduc-
tion, with the arm immobilized in a coapta-
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Figure 1. Radiograph of the distal right humerus and
elbow. There is a spiral fracture of the distal humerus with
alarge butterfly fragment.

tion splint. Subsequently, she was placed in
a humeral fracture brace. She healed un-
eventfully (Figure 2).

DISCUSSION

Upper extremity injuries account for ap-
proximately 20% of all athletic injuries.
Currently, softball is one of the largest team
participation sports in the United States,
with more than 30 million adults and
youngsters participating annually.*® Sches-
ser et al have shown the rate of softball in-
juries requiring emergency room visits to be
2.26 injuries per 1,000 players per day;
fractures represented 42% of the upper ex-
tremity injuries in this group of athletes.™

Spontaneous fracture of the humerus is
uncommon as a sports injury. It was docu-
mented at least as early as 1916.'® Most
such fractures occur in the act of overhand
throwing a softball or baseball, or during
arm wrestling. Usually, there is a spiral, ob-
lique fracture frequently comminuted with
a butterfly component. The mechanism for
this type of injury and fracture pattern is

not known, but are probably related to the
basis of the biomechanics of throwing.

Several authors have examined the bio-
mechanics of the act of throwing.'”"?°
There are three phases of throwing: cock-
ing, acceleration, and follow-through. The
cocking phase is the interval between the
initiation of wind-up and the point at which
the shoulder is in maximum external rota-
tion. The acceleration phase then begins,
and it ends with ball release. The follow-
through starts with ball release and termi-
rates with the cessation of the throwing mo-
tion. During these three phases, the upper
extremity must endure tremendous forces
over a short time.'®

The acceleration phase lasts approxi-
mately 50 milliseconds (ms), with peak an-
gular velocities of 6,180 degrees per second
of shoulder internal rotation and 4,595 de-
grees per second per second of elbow ex-
tension. The upper extremity then deceler-
ates in the follow-through, phase. Deceler-
ations values of -500,000 degrees per
second per second are recorded in the shoul-
der and elbow in a 350-ms span.'® Jobe et
al'® have shown the largest amount of muscle
activity to be associated with the decelera-
tion, or follow-through phase. The subsca-
pularis internally rotates the shoulder while
the supraspinatus, infraspinatus, teres mi-
nor, and deltoid decelerate the arm. The d-
bow decelerates from extreme extension to
abrupt flexion by the biceps.®® The differ-
ence in forces generated by the musculature
in the upper extremity between acceleration
and deceleration creates a torsion on the
shaft of the humerus. It is this torsion that
likely exceeds the tensile strength of bone
and thus causes the spiral fracture.

Stress fracture of the humerus has been
reported.?! This occurs as a result of repet-
itive activities such as pitching and is asso-
ciated with a prodrome of arm pain at
rest and with activity.?? Repeatedly |oaded
adult cortical bone loses tensile strength
more rapidly than it loses compressive
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strength.?"'?® With repetitive loading or
sudden additional forces, a stress fracture
can become an overt fracture.

The mechanism underlying fractures
sustained during arm wrestling depends, at
least in part, on the position of the arm at
the time the fracture occurs.® At the begin-
ning of the match, when the arm is vertical,
the forces are a combination of humeral
torsion and humeral bending. As an indi-
vidual begins to lose the contest, the impor-
tance of humeral torsion diminishes, and
humeral axial compression and bending be-
come the major factors.

The diagnosis of sports-related sponta-
neous humeral fracture is usually evident
from an accurate history and physical ex-
amination. Lesions such as fibrous dyspla-
sia, bone cysts, tumors, and infections, can
weaken the bone, making it susceptible to
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Figure 2. Radiographs of the humerus following conservative treatment. The fracture is healed with acceptable align-

fracture. These are usually evident on plain
radiographs. Rarely, sports-related sponta-
neous humeral fractures are secondary to
underlying bone disease. In our institution,
a skeletally immature boy presented after
throwing a baseball. In addition to the hu-
meral fracture, the radiograph revealed
scalloping of the entire humeral intramed-
ullary cortex. Fine needle aspiration re-
vealed Saphylococcus aureus. The diagnosis
was spontaneous humeral fracture during
the act of throwing, secondary to humeral
osteomyelitis.

The treatment of sports-related sponta-
neous humeral fracture does not differ
from that of other forms of nonpathologic
midshaft humeral fractures. It can be
treated conservatively by coaptation splint-
ing followed by humeral fracture brac-
ing.?*'?5 Cosmetic appearance and
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function of the extremity will be maintained
if alignment remains within 20 degrees of
anterior angulation and 30 degrees of varus
angulation.”®

When an apparently healthy individual
presents with a spontaneous humeral frac-
ture sustained during an athletic event, the
primary physician must consider an etiol-
ogy based on biomechanical principles. The
diagnosis is confirmed by a precise history,
the findings of the physical examination,
and plain radiographs. Conservative treat-
ment can provide excellent results.
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