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Pectoralis Major Tendon Rupture
during Static Line Parachuting in a
US Soldier

Abstract

Background: Rupture of the pectoralis major tendon is an infrequent
occurrence though it has been trending upwards over the past decade.
This type of injury is most commonly identified among young active males
participating in fitness related activities. The active duty military population
is a robust population with unique job related activities that may increase
the risk for pectoralis muscle or tendon injuries. A subset of pectoralis
tendon tears diagnosed in the active duty population occur during airborne
operations from static line parachute injuries.

Methods and Materials: Most diagnoses of this tear can be confirmed using
physical exams or specific forms of imaging such ultrasounds, radiographs,
or magnetic resonance images. The diagnostic tools used during this case
were physical exam, radiograph, and magnetic resonance images.

Results and Conclusions: The radiograph was normal; however, the physical
exam revealed edema in the left upper outer chest and ecchymosis and
visual defect at the left axillary fold and the magnetic resonance images
showed a complete sternocostal head pectoralis major tendon tear and
surgical repair was performed.
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We report a case of an active duty male soldier with a ruptured
pectoralis major tendon from a static line entanglement during
an airborne training exercise.

Case Description

During a routine airborne training exercise, a 20-year-old active
duty male soldier serving in a military airborne operations unit
entangled his left wrist and forearm in the static line upon exiting
the aircraft. The restrained left arm underwent hyperflexion and

Introduction

Pectoralis major muscle injuries occur most commonly among
men between the ages of 20 and 39 and often take place during
weightlifting activities while the arm is contracted during external
rotation and/or extension [1,2]. Pectoralis major injuries may
present as an audible pop, tearing sensation, instantaneous pain
and weakness with swelling and ecchymosisin the anterior axillary
fold and lateral chest, and upper arm weakness with adduction

[1,3-9]. This type of injury is relatively uncommon and accurate
diagnosis may be overlooked if not correctly assessed. Diagnostic
imaging confirmation is often obtained with magnetic resonance
imaging (MRI). Most pectoralis major injuries in the active-duty
military population occur during bench-press exercises, though
a subset of injuries occur during airborne operations. Pectoralis
tendon injuries in paratroopers typically occur during the opening
jolt of the parachute or when the arm becomes entangled in
the static line of the parachute upon exit causing excessive pull,
hyperabduction, and external rotation of the limb (Figure 1)
[10].10 Static line injuries account for the second largest number
of injuries among the airborne soldiers [11-13].
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external rotation. After a period of entanglement, the left upper
extremity was ultimately released and the remaining airborne
operation was uneventful. Once on the Drop Zone the patient
reported severe left upper arm, axilla, and lateral chest wall pain.
The patient presented to the medical clinic for evaluation with 8
out of 10 pain and inability to perform daily strenuous activities
with his left arm. Physical examination findings revealed left
anterior upper outer chest wall edema and ecchymosis and visual
defect at the left axillary fold. An acute pectoralis major tear was
suspected. The left shoulder radiograph was normal, though
subsequent MRI examination revealed complete a sternocostal
head pectoralis major tendon tear with retraction and partial
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Illustration of the opening shock injury
of the paratrooper. Excessive traction.
Hyperabduction, and external rotation
of the arm caused muscle rupture.

Figure 1

Figure2 Full width sternocostal head pectoralis
major tendon tear with tendon retraction
and partial thickness muscle laceration.

thickness muscle tear (Figures 2 and 3).

Surgical repair was performed approximately one month after
the traumatic incident using a deltopectoral surgery. Blunt
dissection exposed the bicipital groove and the retracted tendon
was identified. Three whipstitch sutures secured the tendon that
was subsequently secured to three pec buttons. These buttons
were then anchored to the lateral wall of the bicipital groove
through three pilot holes.

Simple sling was applied immediately post-operative.
Rehabilitation at weeks 1 and 2 involved scapular stabilizer
muscle sets, passive range of motion (ROM) with forward flexion
to 90 degrees and passive abduction ROM to 60 degrees, and
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Figure3 Retracted pectoralis major tendon and

surrounding edema.

pendulum exercises. Physical therapy sessions progressed to
active ROM to point of first resistance, gentle towels stretch,
upper body ergometer, and internal and external strengthening
with light theraband. A temporary profile was adjusted during
the rehabilitation process to protect from re-injury. Unrestricted
airborne, physical fitness testing, heavy bench press exercises,
other demanding occupational activities were reinstated at
approximately 12 months postoperative.

Discussion

Pectoralis major injuries are not uncommon in the active duty
population.2 There were 43 surgically repaired pectoralis
major tears at Womack Army Medical Center between 2012
to 2014 with 55 percent of these injuries occurring during
weightlifting exercises and 23 percent (second most common)
occurred from static line injuries during airborne operation
maneuvers.

Radiographs are routinely obtained to exclude acute bone
injury [14]. The most common type of diagnostic cross
sectional imaging performed for this type of injury is magnetic
resonance imaging. MRI can accurately identify location and
extent of injury, and assist surgical planning for appropriate
candidates. Classification of pectoralis major tears was
recently described by Chiavaras, et al. [15] When reviewing
an MRI examination, the axial T2 fat suppression and axial
T1 sequences offer exquisite anatomic detail of both sternal
and clavicular head, musculotendinous junction, tendon
and distal tendon attachment. Pectoralis tendon injuries
most commonly occur at the myotendinous junction or
tendon, with proximal muscle tears being less common.
MRI findings of soft tissue edema adjacent to the humerus
or periosteal edema are often associated with a distal tendon
tear or avulsion.

Successful surgical repair and full return to active duty
activities in the soldier was contributed by accurate clinical
diagnostic assessment, descriptive MRI interpretation of
location and extent of injury for proper surgical planning, and
timely surgical intervention with aggressive rehabilitation.
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Timely diagnostic imaging and accurate interpretation in
conjunction with rapid surgical evaluation and repair allows for
optimal successful patient outcome [2,16].
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