
Introduction
Although pectoralis major injuries are relatively rare, their 
incidence has steadily increased over the past two decades, 
driven by the rise in weight-lifting exercises and other 

demanding sports, along with the potential dysplastic effects of 
increased steroid use on collagen fibrils [1]. The injury was first 
described by Patissier et al. in 1822 in a French boy lifting a heavy 
piece of meat [2]; however, the majority of cases have been 
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Introduction: Various surgical repair techniques, including autograft and allograft reconstructions, have been reported for the management of 
chronic pectoralis major ruptures, but outcome reporting remains highly heterogeneous. This narrative review aimed to provide a deeper 
understanding of these techniques, emphasizing the need for larger-scale prospective trials to support evidence-based recommendations for 
surgeons. 
Materials and Methods: We conducted a search of PubMed/Medline, Cochrane Library, Embase, and Google Scholar for English-language 
articles published between 1822 and 2023, using the following keywords: “chronic pectoralis major ruptures,” “chronic pectoralis major tears,” 
and “patient outcomes.”
Results: Overall, more than 60 reported cases were retrieved, along with a few prospective studies and review articles. Based on the compiled 
literature, most pectoralis major tears tend to arise at the tendo-osseus junction. In the absence of contra-indications such as old age and multiple 
comorbidities, surgical intervention is considered the golden care standard. The most commonly performed repair techniques include suture 
anchor fixation, transosseous fixation (TOS), and cortical bone fixation. Among the three techniques, no significant differences in cyclic loading 
or load-to-failure properties of the constructs were recorded. In chronic cases, in which direct repair is not possible, various autograft and 
allograft reconstructions were described, with quite heterogeneous outcome reporting, rendering comparative analyses difficult.
Conclusion: Currently, no single technique has been established as the gold standard for the treatment of chronic pectoralis major ruptures. The 
most commonly performed repair techniques include suture anchor fixation, TOS, and cortical bone fixation. In chronic cases where direct 
repair is not feasible, various autograft and allograft reconstructions are employed. There is a need for larger-scale prospective trials with 
standardized outcome reporting to develop evidence-based recommendations, providing surgeons with safe and effective guidelines for 
treatment.
Keywords: Pectoralis major, chronic ruptures, chronic tears, shoulder, therapeutic options, repair techniques, reconstruction techniques.

Abstract

Learning Point of the Article:
Chronic ruptures of the pectoralis major are becoming increasingly common; we discuss the latest concepts regarding the indications for 

surgical treatment and the various operative techniques.
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reported in the last two decades. If left untreated or improperly 
managed, acute pectoralis major injuries can lead to chronic 
conditions, deformities, and physical disabilities. Chronic 
injuries are generally defined as those persisting for more than 6 
weeks, although the exact definition varies among reports. 
Appropriate repairs are often delayed due to misdiagnosis and 
post-poned treatment initiation. Historically, these injuries were 
commonly managed nonoperatively, particularly in elderly 
patients, through physical therapy, activity modifications, and 
oral anti-inflammatory agents. Nonetheless, most experts agree 
that surgical repair is now the gold standard for treating chronic 
pectoralis major ruptures, especially to help young, active 
patients regain full strength. Consequently, surgical management 
of chronic pectoralis major injuries, typically through a 
deltopectoral approach, is now widely preferred, as it has 
consistently demonstrated better outcomes in terms of function, 
strength, subjective scores, and return to pre-injury performance 
compared to non-surgical treatment [3, 4]. However, it is 
important to note that surgical interventions can present 
significant challenges, even for experienced surgeons, due to 
factors such as tendon retraction, poor tendon quality, muscle 
atrophy, scar formation, and altered anatomy. These structural 
abnormalities complicate direct repairs and often necessitate the 
use of autograft or allograft reconstruction techniques [5]. 
Despite the critical nature of these injuries, the literature on 
chronic pectoralis major ruptures remains limited, primarily 
consisting of case studies. This narrative review aims to provide a 
concise overview of the various surgical approaches employed in 
managing chronic pectoralis major ruptures while emphasizing 

the need for larger scale, controlled trials to develop evidence-
based recommendations that enhance patient care and 
satisfaction.

Anatomical Reminder
The pectoralis major is a thick, fan-shaped, superficial muscle 
that covers the anterior chest wall and contributes to thoraco-
brachial motion. It consists of two heads: the clavicular and 
sternocostal, named for their points of origin. The muscle fibers 
from both heads converge to form a single tendon that inserts 
into the crest of the greater tubercle of the humerus. The primary 
functions of the pectoralis major include adducting, medially 
rotating, and transversally adducting the upper arm at the 
shoulder joint. Due to its anatomy, the pectoralis major is prone 
to rupture when subjected to maximum tension during 
abduction and external rotation [6]. Typically, such injuries 
occur in muscular young adults, pre-dominantly males, during 
activities such as bench pressing, weight lifting, and strength 
training, although other demanding sports, such as rugby, 
wrestling, and boxing, have also been implicated [7]. The 
concomitant use of anabolic steroids is considered a risk factor. 
While these ruptures mainly affect young adults aged 20–40, a 
systematic review by ElMaraghy et al. in 2012 reported 11 cases 
of pectoralis major ruptures in elderly women aged 73–97 [8].

Classification of Pectoralis Major Injuries
Depending on their degree, these injuries are classified as muscle 
strain (Type I), partial tear (Type II), and complete tear (Type 
III), these latter being subdivided depending on their location 
into Type IIIA muscle origin, Type IIIB muscle belly, Type IIIC 
myotendinous junction, and Type IIID tendon [9]. Recently, 
two other subtypes have been added, including Type IIIE 
referring to a bony avulsion from the insertion site, and Type IIIF 
corresponding to a muscle tendon substance rupture, as 
summarized in Table 1 [10]. Of note is that Type IIID is the most 
common, with a rate of 60%, followed by Type IIIC occurring 
with a frequency of about 27% [11-13].

Clinical Presentation
On physical shoulder examination, an anterior axillary deformity 
can often be noticed, along with medial retraction of the 
pectoralis major muscle, tenderness of its tendon insertion, and 
full passive range of motion (ROM) [13]. In 2012, ElMaraghy 
created a clinical examination test pertaining to pectoralis major 
injury, at the acute stage, called pectoralis major index. This test 
facilitates the diagnosis of pectoralis major tears, being 
instrumental in avoiding unnecessary delays or failure to 216
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Type Description

I Contusion or sprain

II Partial tear

III Complete tear

IIIA CT: muscle origin 

IIIB CT: muscle belly

IIIC CT: musculotendinous junction

IIID CT: Tendon

IIIE CT: bony avulsion from insertion site*

IIIF CT: tendon substance rupture*

CT: Complete tear 

*Classification based by modifications suggested by Bak et al. [13].

This table was adapted from Giodano et al. [7].

Table 1: Pectoralis major injury classification.
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establish proper diagnosis [11]. Any delay in treatment 
initiation, at the acute stage, increases the risk of chronic disease, 
associated with functional strength loss and hindered return to 
sport. While conventional X-ray is considered inadequate as a 
diagnostic tool, ultrasound has proven to be more effective in 
identifying tears [14], with magnetic resonance imaging (MRI) 
of the chest being the method of choice to precisely locate the 
tears [15]. For chronic pectoralis major tears, T1-weighted axial 
images are most likely to readily identif y the typical 
characteristics of chronic diseases, such as fibrosis, adhesions, 
and scarring [16].

Definition of Chronic Injury
At present, pectoralis injury tears are increasingly classified 
depending on their chronicity, which considerably influences 
their therapeutic management. Nevertheless, it must be stressed 
that the definition of chronic tears remains ambiguous across the 
scientific literature. In the current review, we have defined 
chronic tears in line with the recently CiSE-published paper by 
Giordano et al. [7] According to their and our definition, chronic 
tears correspond to injuries presenting at least 6 weeks following 
the initial traumatic event (Table 2).

Materials and Methods
For this review, we conducted a search of the PubMed/Medline, 
Embase, Cochrane Library, and Google Scholar databases for 
articles published in English. The search utilized the following 
terms: “pectoralis major ruptures,” “pectoralis major tears,” and 
“patient outcomes.” This was carried out as a narrative study. We 
briefly reviewed all articles focusing on pectoralis major tears 
published from 1822 to December 2023, retrieving over 60 
reported cases, along with several prospective studies and review 
articles.

Based on the compiled literature, we aimed to gain a deeper 
understanding of the various surgical approaches for chronic 
pectoralis major ruptures. By leveraging insights from 
contemporary literature and scientific discussions, this 
review seeks to enhance our understanding of these 
techniques while emphasizing the need for larger-scale 
prospective trials to inform clinical practices and policies, 
ultimately improving patient outcomes and satisfaction.

Ethical Considerations
The selected papers relevant to this review were analyzed 
anonymously, and the requirement for informed consent was 
waived due to the retrospective nature of the study. In 
addition, the study was conducted in accordance with the 
ethical standards set forth in the 1964 Declaration of 
Helsinki and its subsequent amendments.

Results
Regarding therapeutic strategies, several authors have previously 
shown that acute surgical repair yields superior results compared 
to delayed surgical repair. Furthermore, delayed surgical repair is 
associated with better outcomes than conservative treatment in 
terms of pain, strength, and esthetics [5, 13, 17]. While a few 
therapeutic interventions can be employed for both acute and 
chronic injury cases, the following section is primarily focused 
on chronic tear lesions and their management.
Nonoperative measures, which are not the scope of our study, are 
at times preferred for elderly patients, with a less active lifestyle 
and less extensive tears, along with numerous comorbidities and 
poor post-operative compliance [18]. Similarly, such non-
operative measures can also be applied at the treating physician’s 
discretion for chronic partial tears and muscle belly ruptures or 
for patients with irreparable damage [3, 5]. In contrast, in 
younger patients with an active and high-demand lifestyle, 
chronic pectoralis major tears are primarily managed operatively 
by either repair or allograft and autograft reconstructions, 
depending on patient factors, including patient age, activity, 
medical comorbidities, and prior use of anabolic steroids, in 
addition to tear factors, including tear morphology, chronicity, 
and severity, as well as the number of heads involved [7]. The 
choice between repair versus reconstruction is primary 
dependent on the injury location and its chronicity.

Techniques for Tendon Fixation
Repair techniques for chronic pectoralis major ruptures vary 
widely in the scientific literature, particularly regarding fixation 
methods. Three major fixation techniques are commonly 
described: transosseous suture (TOS) with fixation through a 
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Parameter Acute Chronic

Time post-injury <6 weeks >6 weeks

Graft use No Required in numerous cases*

Fixation method
Anchors, buttons, or drill 

tunnels
Anchors, buttons, or drill tunnels

Rehabilitation -
Prolonged recovery, slower rehabilitation 

based on progression

*Graft options are discussed in this paper

This table was adapted based on Giodano et al. [7].

Table 2: Comparison between acute and chronic pectoralis major 
tears.
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drill hole, sometimes with the addition of a bone trough; suture 
anchor fixation; and cortical button fixation [19]. Several other 
minor repair techniques, such as bone tunnels, were identified 
but will not be detailed here. Based on our literature review, the 
TOS technique and suture anchor fixation were the most 
frequently employed methods for managing partial tears, both 
yielding successful outcomes for individuals looking to preserve 
strength and maintain an active lifestyle.
The TOS technique involves placing drill holes laterally to the 
pectoralis major’s insertion, where the suture is threaded inside 
the tendon and pulled through two different sets of drill holes 
before being tied to the lateral cortical bone bridge. A modified 
version, known as TOS with a bone trough, involves creating a 
vertical trough laterally to the insertion. This technique uses drill 
holes positioned laterally to the trough, with sutures tied through 
these holes at the bony bridge, facilitating compression of the 
bone-tendon interface by allowing the tendon stump to fit into 
the trough [20].
In contrast, the suture anchor technique involves engaging bone 
anchors preloaded with high-strength non-absorbable sutures 
into the pectoralis major insertion. The sutures are then passed 
through the tendon and secured to its anatomical insertion at the 

proximal anterior aspect of the humerus. According to our 
literature search, these two techniques are the most commonly 
applied, leading to rapid recovery and a prompt return to sports 
with only minor limitations [15, 19].
A more recent technique involves unicortical button fixation, 
which entails drilling uni-cortical holes at the pectoralis major’s 
insertion and placing buttons preloaded with high-strength 
sutures through these holes to serve as fixation points. In 
addition, bicortical button fixations were also identified in our 
review, but due to their less frequent use, they will not be 
discussed further [21].
In a notable biomechanical study, Sherman et al. compared the 
three most common surgical repair techniques for pectoralis 
major ruptures using fresh-frozen cadaveric shoulders [22�. 
Their f indings indicated no significant differences in 
biochemical outcomes, such as cyclic loading or load-to-failure 
properties, among the three techniques. However, another study 
focused on the biochemical analysis of these repair methods 
found a significant increase in load-to-failure properties for TOS 
with bone trough compared to suture anchor and cortical button 
fixation procedures [23].

Zhiti C, et al
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Technique Indications Key Steps Outcomes/Advantages References

Transosseous Suture (TOS) Partial tears, younger active patients
Sutures through drill holes tied at 

cortical bone bridge
Strong repair, good recovery 

for active lifestyle
[21]

TOS with Bone Trough Complex tears requiring extra compression
Vertical trough near insertion, 

sutures tied at bone bridge
Better bone-tendon interface 

compression
[20]

Suture Anchor Fixation Common in both acute and chronic cases
Suture anchors fix tendon to humeral 

insertion
Fast recovery, early return to 

sports
[15]

Cortical Button Fixation
More recent technique, especially chronic 

cases
Uni-cortical buttons inserted through 

drill holes
High-strength fixation, but 

less common usage
[22]

Bone-Patellar Tendon 
Autograft

Chronic tears with fibrosis, scarring
Patellar tendon sutured to 

musculotendinous junction
Effective for difficult 

mobilization of tendon
[26]

Gracilis-Semitendinosus
Autograft

Complex chronic tears
Loop graft through bone bridge, 

sutures securing graft
Symmetric strength, good 

return to activity
[27]

Iliotibial Band Autograft
(ITB)

Large chronic tears requiring reconstruction
ITB graft secured to distal muscle 

belly and tendon portion
Positive long -term functional 

outcomes
[16]

Achilles Tendon Allograft Chronic tears requiring additional length
Graft tubularized , sewn to stump, 

fixed with anchors
Effective in delayed ruptures, 
reduced donor -site morbidity

[14], [20]

Fascia Lata Allograft Long-standing tears
Freeze-dried allograft, sutured to 

tendon and humerus
Good cosmetic and functional 

recovery
[28]

Dermal Allograft Severe retraction or poor tissue quality
ADA graft sutured to pectoralis and 

humeral footprint
Good cosmetic results, 

reduced scarring
[37], [38]

Table 3: Overview of Surgical Techniques for Pectoralis Major Tear Repair.
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For the TOS technique, with drill holes placed laterally to the 
pectoralis major’s insertion, the suture positioned inside the 
tendon is pulled through two different drill hole sets, before 
being tied at the lateral cortical bone bridge. A modified 
technique, termed TOS with a bone trough, was also retrieved. 
This modified TOS consists of implanting a vertical trough 
laterally to the insertion while setting drill holes laterally to the 
trough, before tying suture through the drill holes at the bony 
bridge. By fashioning a trough for the tendon stump to fit in, this 
technique facilitates compression of the bone-tendon interface.
With respect to the suture anchor technique, this procedure 
consists of engaging bone anchors, being preloaded with high-
strength non-absorbable suture, into the pectoralis major’s 
insertion, then passing the sutures through the tendon before 
fixating the latter to its anatomic humeral insertion, at the 
proximal anterior site of the humerus. Based on our literature 
search, these two techniques were the most commonly applied, 
clearly leading to a fast recovery, along with a prompt return to 
sports with only minor limitations [15, 20].
A more recently developed technique refers to uni-cortical 
button fixation by means of drilling uni-cortical humeral holes at 
the pectoralis major’s insertion, while placing buttons preloaded 
with a high-strength suture through the drill holes, thus serving 
as a fixation post [21]. Of note is that bi-cortical button fixations 
were also retrieved from our literature search [21]. Nevertheless, 
these procedures are not further discussed below, on account of 
their less frequent use.
In a remarkable biomechanical study, Sherman et al. compared 
the three most common surgical repair techniques for pectoralis 
major ruptures, using fresh-frozen cadaveric shoulders. 
According to the authors’ conclusion, no significant difference in 
any biochemical outcomes, such as cyclic loading or load-to-
failure properties, was recorded among the three repair 
techniques. Yet, in another similar study focused on biochemical 
analysis of the three different repair techniques, a significant 
increase in load-to-failure properties was found for TOS with 
bone trough versus suture anchor and cortical button fixation 
procedures [19].

Reconstruction Technique
When sufficient tendon mobilization cannot be achieved 
through the primary incision, making direct tendon attachment 
impossible, the primary repair is unlikely to produce satisfactory 
results. In such cases, autograft or allograft reconstruction is 
general ly  more appropr iate,  as  these methods have 
demonstrated effectiveness with favorable outcomes. However, 
despite the Bak et al. outcome criteria for assessing post-surgery 
function — classifying results as excellent, good, fair, or poor — 

the reported outcomes for pectoralis major reconstructions 
remain highly heterogeneous across the literature, making 
comparisons between techniques difficult or even impossible 
[13]. Our literature search identified numerous autograft and 
allograft techniques, each associated with varying outcome 
reports. Among the autografts, several approaches were 
commonly described, including bone–patellar tendon 
autografts, gracilis-semitendinosus autografts, and iliotibial 
band autografts. As for allografts, the techniques used in 
pectoralis major reconstruction included Achilles tendon 
allografts, semitendinosus allografts, fascia Lata allografts, and 
dermal allografts. Below is a brief overview of the most common 
autograft and allograft techniques identified, along with a 
summary of their reported outcomes.

Bone–patellar Tendon (BPT) Autograft
In 2005, Zafra et al. reported on two cases of pectoralis major 
ruptures, in which direct suturing was deemed impossible owing 
to fibrosis, scarring, and adhesions [21]. In both cases, a 
bone–patellar tendon autograft was harvested from the knee, 
with the patellar tendon end sutured to the musculotendinous 
junction, and the bone fragment inserted into the humerus using 
a 4.5 mm cortical screw with a washer. The reconstruction 
technique proved successful in both instances, as evidenced by 
increased strength and improved recovery at follow-up. 
Consequently, the authors recommended this approach when 
direct tendon suturing is not feasible [24].

Gracilis–Semitendinosus Autograft
An autologous gracilis and semitendinosus tendon, previously 
harvested from the knee in a standard mode, with the tendons 
looped to create a standard 4-strand graft, was employed by 
Schachter et al. [19]. The looped graft’s end was then switched 
together using No. 2 non-adsorbable suture (FiberWire), with 
the 4-strand end of the graft, left free. The sutures of the graft’s 
looped end were then passed through the drill holes, before being 
tied over the bony bridge [25]. At 1-year follow-up, the patient 
had returned to their preinjury activity level, with symmetric 
strength and no cosmetic complaints [25].

Iliotibial Band (ITB) Autograft
In a case study by Decker et al. [16], a chronic pectoralis major 
was reconstructed using an ITB autograft. After harvest, the free 
autologous ITB graft was folded over the lateral pectoralis 
major’s tendon-deficient end using a 5–6 cm graft, covering the 
anterior and posterior aspects of distal muscle belly, with the 
remaining 2 cm graft length employed to reconstruct the all-
tendinous portion of the pectoralis major. By sequentially 
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passing sutures anteriorly to posteriorly and back again through 
both graft and pectoral muscle, secure fixation was ensured [16]. 
Next, three double-loaded anchors were inserted along the 
humeral insertion site, being equally spaced, with one at both the 
insertion site’s proximal and distal ends. A more detailed 
description of the technique is provided in [16]. Postoperatively, 
the patient was put in a sling immobilizer for 6 weeks, after which 
a progressive rehabilitation program was initiated. At 2-year 
follow-up, the patient had returned to full unrestricted activities 
and reported no instability. The outcome was thus positive and 
defined as “excellent” according to the Bak et al. outcome 
classification scale [13].

Achilles Tendon or Fascia Lata Allograft
Fascia Lata and Achilles tendon allografts have been widely used 
for pectoralis major tendon reconstruction [14, 20, 24, 25]. 
Allografts eliminate donor-site morbidity and can be easily 
customized to bridge the gap. However, drawbacks include the 
risk of disease transmission, delayed graft incorporation, and a 
higher likelihood of retear [26]. For delayed rupture repairs, 
Achilles tendon allografts have been applied to both the sternal 
and clavicular portions. In this procedure, the graft is first 
tubularized and sewn circumferentially into the tendon stump at 
the musculotendinous junction, providing an additional 3–4 cm 
of length. The repair is then completed with direct humeral 
fixation using metal suture anchors [27].

Semitendinosus Allograft
The largest series involving six patients with sustained pectoralis 
major tear managed using the semitendinosus allograft approach 
was published in 2008 by Long et al. [22]. For this technique, a 
semitendinosus allograft with a number 2 polyethylene suture 
was placed in whipstitch fashion in each graft’s end. Using the 
Pulvertaft technique [28], the graft’s suture limbs were weaved 
through the pectoralis major muscle belly, with three distinct 
limbs of the muscle’s most lateral aspect, this attachment being 
reinforced using a number 2 polyethylene suture, sited through 
the middle limb, with multiple additional sutures practiced to tie 
the tendon limbs together. This procedure was associated with 
excellent functional and subjective outcomes at 1-year follow-up, 
as based on the American Shoulder and Elbow score, constant 
score, and Visual Analog Scale (VAS) [32].
In a case study reported by Schachter et al. [25], a standard 
quadruple-strand hamstring graft was employed to bridge a 2cm 
gap that was left after maximally mobilizing the chronic 
pectoralis tendon tear.  To this end, the graci lis and 
semitendinosus were harvested befre being looped to build a 
standard quadruple-strand graft. Next, the graft’s looped end was 

stitched together using two FiberWire (Arthrex), which were 
passed through the humeral drill holes, before being tied to the 
residual bone bridge, with the graft’s four-strand end sutured 
medially on the pectoralis major muscle. The outcome was 
deemed positive. At 1-year follow-up, the patient had returned to 
their preinjury activity level, with symmetric strength and 
without any cosmetic complaints [25].

Fascia Lata Allograft
In a case study by Sikka et al. [26], a fascia lata allograft was used 
to reconstruct a nearly 5-year-old pectoralis major tear. Pre-
operative MRI indicated the necessity for allograft augmentation 
to reattach the tendon to the humerus. A freeze-dried fascia lata 
allograft was utilized for this reconstruction. To secure the 
allograft to the pectoralis major tendon, a Pulvertaft stitch was 
applied, along with the insertion of three suture anchors into the 
humerus. The allograft was then approximated to the humerus 
using a running Krackow stitch, employing one limb from each of 
the proximal and distal anchors. The additional suture limbs 
were passed through the allograft to facilitate a robust, tension-
free repair [26]. Following the surgery, the patient was placed in a 
sling for 4 weeks, after which progressive stretching commenced, 
including both passive and active motions. At 8 weeks, the 
patient was permitted to gradually resume lifting and other 
activities, and by 10 weeks, they were cleared for unlimited 
activity and weightlifting. At the 18-month follow-up, the patient 
had returned to full unrestricted activities without any 
complaints of instability [26].

Dermal Allograft
In cases of tissue retraction and poor tendinous quality, acellular 
dermal allografts have proven effective as both augmentation and 
interposition grafts [26, 27, 30]. Gouk et al. (2021) reported two 
cases in which an acellular dermal allograft (ADA) was used as an 
interposition graft to bridge a tissue defect [26]. The ADA was 
pre-tensioned with two pairs of artery clips, then positioned to 
overlap the tendinous stump by 2 cm. The medial free edge of the 
graft was sutured to its body using multiple large, braided, non-
absorbable, interrupted sutures. Subsequently, the ADA was 
secured superiorly to the intact clavicular head tendon in a 
running stitch and laterally fixed to the humeral footprint of the 
pectoralis major using three PITON suture anchors, which were 
attached centrally and 0.5 cm from the lateral borders of the graft 
[37]. After the procedure, a layered closure was performed, the 
wound was dressed, and a shoulder immobilizer was applied. At 
the 12-month follow-up, both patients had returned to work and 
reported high satisfaction regarding both cosmetic and clinical 
outcomes [37].



In a retrospective series published by Neumann et al. in 2018, 19 
patients with subacute or chronic pectoralis major tears 
underwent reconstruction using dermal allografts [37]. In these 
cases, the dermal allograft was sutured to the native pectoralis 
major tendon and muscle using two FiberWire sutures with the 
Krackow stitch. For humeral fixation at the anatomic footprint, 
biocomposite suture anchors, cortical buttons, or a combination 
of both were employed [37]. In nine patients, stem cells were 
additionally introduced at the surgical site to enhance healing 
and reduce scar formation. Analysis of the data revealed a 
significant improvement in disabilities of the arm, shoulder, and 
hand (DASH) and VAS scores at a follow-up of 26.4 ± 16.0 
months compared to pre-operative values [38].

Post-operative Care and Rehabilitation
Appropriate post-operative care is essential for optimal recovery. 
The arm should be protected in a sling for at least 6 weeks. 
Patients must be instructed to avoid active abduction, forward 
elevation, and external rotation during this period. Gentle 
passive mobilization can begin at 6 weeks postoperatively to 
facilitate the recovery of ROM. Concurrently, a gentle 
p er i sc ap u lar  s t reng t h en i ng  p rog ram  an d  i so m et r i c 
strengthening exercises may be introduced [14].

Discussion
While pectoralis major injuries are not very common, it must be 
stressed that their incidence and prevalence have been steadily 
increasing over the last two decades, especially in the 20–40 years 
old age group, on account of weight lifting and other high-
performance sport activities, including boxing, rugby, football, 
water skiing, or wrestling [7]. Of note is also that these injuries 
almost exclusively occurred in men, with only a few cases found 
in women [24]. The reason for this discrepancy is not precisely 
clear to us. Perhaps, it can be explained by that high-performance 
sport is basically a male activity, with a strong male dominance. 
Conservative treatment can be appropriate in elderly patients, 
whereas younger patients scarcely tolerate the limitations 
imposed by pectoralis major ruptures, and surgical interventions 
are thus required. The meta-analyses of Bak et al. and 
Bodendorfer et al., involving 112 and 664 pectoralis major 
ruptures, respectively, revealed that surgical outcomes of tendon 
repair led to a superior functional outcome, isokinetic strength, 
isometric strength, cosmesis, and resting deformity, as compared 
with conservative measures, and the sooner the intervention 
following the traumatic event, the better the outcome [13, 25].
The results emphasize the superiority of early surgical 
intervention for pectoralis major tears over delayed repair and 
conservative treatments, particularly regarding pain and 

function. For chronic tears, the choice between repair and 
reconstruction depends on factors such as age, activity level, and 
injury severity. Various fixation techniques, including 
transosseous suture, suture anchors, and cortical buttons, have 
demonstrated specific biomechanical outcomes. In addition, 
outcomes for autograft and allograft reconstructions can be 
heterogeneous, highlighting the need for a tailored approach 
considering patient comorbidities. Finally, appropriate post-
operative rehabilitation is crucial for optimal recovery and long-
term patient satisfaction.
Nevertheless, chronic ruptures can turn out challenging for the 
operating surgeon, given that the mobilization of the 
musculotendinous junction is more difficult owing to tissue 
retraction and deep adhesions of the chest wall. The surgeon 
must thus proceed to blunt dissection while taking great care to 
avoid damage to the medial and lateral pectoral nerves [14]. The 
choice between repair versus reconstruction is primarily 
dependent on the injury location and its chronicity, with the 
various techniques summarized in Table 3. While various graft 
types and reconstruction techniques have been reported to 
p rov i d e  su ccess f u l  o u tco m es  i n  pat i ent s  req u i r i ng 
reconstruction, prospective trials are rather scant. A major 
outcome of our literature search is the lack of consensus among 
operating surgeons involved in this surgical domain. In spite the 
Bak et al. criteria, published in 2000, these principles were 
scarcely adopted, with a quite heterogeneous presentation of 
outcome results, rendering comparative analysis rather difficult. 
Now the time is ripe to conduct larger-scale prospective trials to 
inform evidence-based recommendation so as to provide 
surgeons with good work instructions and procedures.

Study Limitations
Our study displays several limitations. The major limitation is its 
retrospective study design with inherent biases, including 
limited control over selection bias, recall bias, and missing data. 
This likely impacts the validity and generalizability of the 
findings. Moreover, the observational nature of our design leaves 
the possibility of residual confounding. Still, our study clearly 
highlights the need for further research in nonoperative and 
operative treatments of pectoralis major ruptures, in addition to 
prospective trials to allow for evidence-based recommendations 
to be published to enable operating surgeons to select the best 
possible strategy for each individual patient.

Conclusions
Chronic pectoralis major tears or ruptures are challenging for the 
orthopedic surgeon because of significant tendon retraction, 
altered anatomy, as well as poor tissue quality. Whereas different 
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repair and graft techniques have so far provided encouraging 
outcomes in patients suffering from such injuries, based on 
numerous case reports and small-sized clinical trials retrieved 
from the scientific literature, there is still a major lack of larger-
sized patient series, and prospective studies as well. Orthopedic 
surgeons should know whether there are superior repair or 
graft-type techniques to be employed upon operative 
interventions for optimal outcomes to be achieved. To this end, 
research must continue, and recommendations must be 
elaborated for the orthopedic surgeons, ensuring safe 

interventions for the best possible outcome of every single 
patient.
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Clinical Message

Surgical intervention generally improves outcomes for chronic tears, 
with repair versus reconstruction choices influenced by age and 
injury severity. The literature does not identify a superior fixation 
technique, highlighting the need for personalized approaches and 
effective post-operative rehabilitation.
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