
Introduction
The pectoralis major muscle is a strong adductor, internal 
rotator, and forward flexor muscle of the humerus, as well as 
dynamic stabilization of the shoulder [1]. It is a triangular shaped 
muscle that originates from the lateral border of the sternum and 
inferior clavicle with two major superior clavicular head (CH) 
and inferior sternocostal heads inserting at 4 cm distal to the 
greater tuberosity on the lateral lip of the bicipital groove (Fig. 1) 
[2]. The past anatomic studies showed that there is no folding or 

twisting of the muscles segments before humeral insertion; in 
contrast, it insets in two anterior and posterior layers.
PM muscle injury was considered a rare injury [3, 4], it was first 
described by Patissier in 1822 [5]. However, incidence and 
awareness of pectoralis major injuries have increased in the past 
20 years with the rise of sports related activities, mainly 
weightlifting sports and the anabolic steroids use [5]. The aim of 
this paper is to report a case of 39-year-old male patient 
presenting with missed chronic right pectoralis major muscle 
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Introduction: Pectoralis major injury is a rare injury. Its incidence increases with sports related activities. Early diagnosis is essential to obtain a 
satisfactory functional outcome. We present in this paper a case of 39-year-old male patient presenting with missed chronic the right pectoralis 
major muscle injury treated with anatomic surgical reinsertion of the muscle tendon to the humerus.
Case Report: A 39-year-old male bodybuilder patient felt a snap in his right dominant shoulder while performing bench press. Diagnosis was 
missed by two physicians and right shoulder MRI confirmed the diagnosis of pectoralis major muscle injury. Reinsertion of the PM muscle 
tendon using suture anchor was done through deltopectoral approach. Shoulder immobilization for 1 month followed by passive and active 
range of motion exercises results in satisfactory cosmetic and functional outcome.
Conclusion: PM muscle rupture affects mainly young male weightlifters. Loss of the anterior axillary fold is pathognomonic for PM injury. 
Magnetic resonance imaging of the chest wall is the gold standard examination for the diagnosis. Acute surgical repair (<6 weeks) is 
recommended to obtain good or excellent cosmetic and functional outcomes. Reconstruction showed lower strength and patient satisfaction; 
however, results were still significantly better than non-operative treatment reserved for patients with partial tears, muscle belly irreparable 
damage, and elderly patients with medical comorbidities whom operative treatment is not indicated.
Keywords: PM, pectoralis major, chronic rupture, young weightlifter, shoulder surgery.

Abstract

Learning Point of the Article:
Pectoralis major muscle rupture is a serious injury in athletes and early diagnosis is essential to obtain a good esthetic and functional 

outcome after surgical treatment.

Chronic Rupture of Pectoralis Major Muscle Repair: A Surgical Case 
Report
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injury that was treated surgically with anatomic reinsertion of 
the muscle to its native footprint with satisfactory functional 
and cosmetic outcome. We present a review of literature about 
this injury and a discussion of all aspect of the case.

Case Report
A 39-year-old male bodybuilder patient felt a snap in his right 
dominant shoulder while performing bench press. He 
immediately became aware of pain and a disruptive sensation in 
the right arm associated with massive swelling and ecchymosis 

that appeared over the medial aspect of his right upper arm. 
Diagnosis was missed by two physicians and the patient 
attended physiotherapy for 3 months without any clinical 
improvement. He sought medical advice 3 months after the 
injury complaining from persistent pain of the right shoulder, 
and discomfort with his daily activities.
 Physical examination showed obvious loss of the axillary 
contour and asymmetric retraction of the right pectoralis major 
muscle, mainly noticed by the “prayer” position (Fig. 2), 
associated with weakness of the right shoulder mainly in 
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Figure 3: Shoulder MRI showing avulsion of the 
pectoralis major muscle tendon from the humerus.

Figure 5:  Intraoperative picture of the intact 
clavicular head of the PM muscle.

Figure 4: Deltopectoral approach.

Figure 1: Diagram of the clavicular head and sternocostal heads of the pectoralis 
major: H = Humerus, CH = Clavicular head, S1-S7 = Sternocostal head 
(Illustration by Hugh Nachamie).

Figure 2: Physical examination showing asymmetric retraction of the right 
pectoralis major and loss of the typical axillary contour in “prayer position.”
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adduction and internal rotation.
Diagnostic ultrasound of the right shoulder completed by 
shoulder magnetic resonance imaging (MRI) (Fig. 3), 
established the diagnosis of the right shoulder pectoralis major 
muscle rupture.
Through deltopectoral approach (Fig. 4), identification of the 
avulsed sternal head of the PM muscle from its humeral 
insertion lateral to the bicipital groove. Fibers of the CH of the 
pectoralis major were intact (Fig. 5). After dissection of scarring 
tissues surrounding the muscle tendon, anatomic humeral 
insertion of the tendon lateral to the bicipital groove was 
performed using two anchors with closure of the interval 
between the two clavicular and sternal heads with simple non-
absorbable sutures.

 Shoulder immobilization for 1 month, followed by passive 
range of motion exercises for 2 weeks and active range of motion 
physiotherapy after 6 weeks from the surgery with satisfactory 
radiographic control (Fig. 6).
Six months later, he returned to pre-injury level of weightlifting. 
Twenty-four months later, the patient was very satisfied with 
the cosmetic and functional results without any limitation of 
adduction or internal rotation strength of his right upper limb.

Discussion
Pectoralis major muscle injury is most commonly reported in 
weightlifters, bodybuilders performing weight training sports 
[6]. The main reported mechanism of injury is sudden 
concentric contraction of the PM muscle during bench press 
exercises with the arms in abduction and external rotation 
position, leading to muscle rupture under tension [7].
Experimental cadaveric study reported by Wolfe et al. [8] 
showed that the most frequent site of PM rupture was at the 
musculotendinous junction; however, a meta-analysis done by 
Bak et al. [6] showed that insertion of the PM muscle on the 
humerus is the most frequent site of rupture with a 65% (Table 
1) [6], this discrepancy can be explained by the age difference, 
because most of injuries of PM muscle insertion are found in 
young individuals involved in bodybuilding and weightlifting 
activities.
Injury always involves the sternocostal head, which is the 
weakest inferior portion of PM, inserting, due to the normal 90° 
twist of the PM fibers, posterior and inferior to the CH that 
remains intact giving false impression about the continuity of 
the whole muscle attachment.

Alayane A, et al

Table 1: Diagram of various locations of pectoralis major 
ruptures and appropriate treatment (Illustration by Hugh 

Nachamie)

Figure 6: Post-operative X-ray showing two anchors screws after humeral 
foot print fixation of PM tendon.



www.jocr.co.in

47

The most widely used classification of the pectoralis muscle 
injury is the “Tietjen classification” (Table 2) [9], which grades 
P M  i n j u r y  b a s e d  o n  t h e  d e g r e e  o f  t h e  t e a r 
(contusion/partial/complete), the location of the tear (muscle 
origin/muscle belly/musculotendinous junction/insertion), 
and the chronicity of the injury.
These classifications are very helpful for the decision of the 
appropriate treatment modality.
Clinical presentation with upper limb pain, extensive soft-tissue 
swelling, and ecchymosis around the chest wall and the upper 
arm should raise the suspicion of a PM rupture. Physical 
examination also shows loss of the anterior axillary fold mainly 
seen in prayer position Fig. 2, associated with tenderness 
around the upper arm and weakness in adduction and internal 
rotation. However, acute PM injuries can be missed for months 
or years like our patient that presented 3 months after the 
injuries making the surgical treatment and rehabilitation more 
difficult.
Standard radiographic imaging is normal except of rare cases of 
bony avulsion of the tendon described in the literature [10]. 
Ultrasound is considered a rapid and inexpensive initial 
screening examination of the rupture [11]; however, MRI of the 
chest wall with axial slices from the quadrilateral space to 
deltoid tuberosity is the gold standard for the diagnosis of the 
PM injury Fig. 3.
Immobilization of the arm with a sling in an adducted and 
internal rotation position for 3 weeks is indicated for patients 

with partial muscle tears, irreparable muscle belly tears, and 
patients whom operative treatment is relatively contraindicated 
due to their age and medical comorbidities [9, 12].
Surgical management is reserved for young and high demand 
patients with complete tears and isolated sternal head ruptures 
[11, 13, 14, 15, 16, 17, 18]. Our patient is a young active 
weightlifter patient with PM muscle rupture involving the 
sternocostal head of the muscle that needs surgical repair.

Modif ied deltopectoral approach Fig. 4, with slight 
medialization of the incision for better identification of the 
retracted tendon is recommended [5, 11]. Identification of the 
true superior border of the isolated sternal tears at the 
undersurface of the CH necessitates dissection at the inferior 
border of the CH and mobilization of the muscle-tendon unit 
with caution to avoid injury of medial pectoral nerves.
Lots of surgical techniques have been described in the literature 
for the insertion of the pectoralis major tendon to its footprint 
lateral to the bicipital groove such as the use of bone tunnels, 
suture anchors Fig. 6, transosseous sutures, cortical button, and 
cortical screw fixation in rare PM muscle bony avulsion injuries 
[5, 13, 17, 19].
Most of the literature clearly demonstrated that acute surgical 
repair of ruptured PM muscle (<6 weeks) has excellent to good 
results according to Bak et al. criteria [6, 11], with less pain, 
cosmetic satisfaction, and objective strength improvement [6, 
8, 13, 14, 17]. However, patients unable to have surgery report 
good outcomes with partial loss of adduction and decrease in 
torque strength [13, 16, 20].
Chronic pectoralis major muscle injury has been defined as 
injuries ranging from 3 to 8 weeks based on the muscle-tendon 
retraction and muscle belly atrophy that can be seen after 3 
weeks from the injury [21]. Regardless the lower cosmetic and 
strength outcomes after chronic repair in comparison of acute 
repair, results of delayed repair remain acceptable and better 
than non-operative treatment in young active patients. The 
acute tear repair techniques are used in chronic cases; however, 
reconstruction using hamstring
autograft, Achilles allograft, dermal allograft patch, and fascia 
lata allograft is needed in complex cases with significant muscle 
belly or tendon retraction and bad tissue quality [22, 23].
Post-operative complications of PM repair include infection 
(4%), tendon re-rupture (4%), post-operative hematoma, 
heterotopic ossification, and proximal humerus fracture [24, 
25].

Conclusion
PM muscle rupture occurs mainly in young male individuals 
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Table 2: Tietjen classification of pectoralis major rupture based 
on location and extent.
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Clinical Message

Early diagnosis of acute Pectoralis major tendon rupture in 
young athletics population is essential for optimal clinical 
results.

engaged in weightlifting sports. Pain, swelling, ecchymosis 
over the medial upper arm, and chest wall associated with loss 
of the anterior axillary fold should raise clinical suspicions of 
PM injury. MRI of the chest wall with axial slices from the 
quadrilateral space to deltoid tuberosity is the gold standard 
examination for the diagnosis. Acute surgical repair (<6 
weeks) is recommended to obtain good or excellent cosmetic 
and functional outcomes without limitation of adduction or 
internal rotation strength. Delayed repair or reconstruction 
showed lower strength and patient satisfaction; however, 

results were still significantly better than non-operative 
treatment reserved for patients with partial tears, muscle belly 
irreparable damage, and patients whom operative treatment is 
relatively contraindicated due to their age and medical 
comorbidities.
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