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Abstract: The complete rupture of the pectoralis major tendon is an uncommon injury but
has become increasingly common among athletes in recent years. This may be due to a higher
number of individuals taking part in high-impact sports and weightlifting as well as the use
of anabolic substances, which can make muscles and tendons vulnerable to injury. In recent
literature, there are only few recommendations to rely on conservative treatment alone, but there
are a number of reports and case series recommending early surgical intervention. Comparing
the results of the two treatment regimens, there is clear evidence for a superior outcome after
surgical repair with better cosmesis, better functional results, regaining of muscle power, and
return to sports compared with the conservative treatment. In summary, anatomic surgical
repair is the treatment of choice for complete acute ruptures of the pectoralis major tendon or
muscle in athletes.

Keywords: pectoralis major, rupture, athlete, conservative treatment, surgical treatment, steroid,
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Introduction

Total ruptures of the pectoralis major tendon show a growing incidence over the last
decade, particularly within athletes performing strong physical activity. Examples of
sport disciplines are weightlifting or body building but also contact sports, such as
jiu-jitsu and boxing, or noncontact sports like windsurfing,'? but there are also uncom-
mon mechanisms of injury such as seatbelt trauma.> A major cause of the increasing
importance of this pathologic entity might be the broad use of anabolic steroids.>*

White et al’ reported an incidence of seven pectoralis major tendon ruptures (28.6%
of the major tendon ruptures) over 2 years among 93,225 army soldiers in a retrospec-
tive review. Significant risk factors for major tendon ruptures such as the pectoralis
major tendon, Achilles tendon, quadriceps tendon, patellar tendon, and anterior cruciate
ligament were Black race, age, male gender, and participation in sports.

It has been widely hypothesized that surgical treatment of pectoralis major ruptures
will result in a better functional outcome than nonsurgical treatment, particularly in
terms of recovering to full muscular strength,*¢' but there are also older reports with
recommendations for primary conservative treatment.!!"!* Scott et al'! reported good
preservation of shoulder strength as measured by dynamometry in three out of four
cases and recommended surgical treatment for those with a lack of improvement of
shoulder strength. Jones et al'? reviewed 81 cases in the English literature until 1988
and found no significant differences in the outcome of conservative treatment and
surgery within 2 weeks and 8 months after injury, and only better outcomes with
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significantly more patients with full range of movement and
power without pain if the surgical repair was performed in
the first 2 weeks after injury.

Komorku et al® reported a successful three-phase con-
servative treatment regimen with good results as measured
by dynamometry after 9 and 20 months in a paratrooper who
got entangled with the risers during a tactical jump out of an
aircraft and sustained a pectoralis major tendon rupture.

The authors observed a general trend for early surgical
intervention and anatomical repair in sports medicine over
the last years with excellent results of minimal invasive
approaches which are facilitated by modern instruments and
techniques. This general trend influences the surgeon and the
patient in decision making about the treatment of choice.

As orthopedic surgeons, we are faced with a very young
and active patient population with high demands for immedi-
ate treatment and quick reconvalescence, and therefore most
patients are willing to undergo early surgical intervention.

Beside the functional and recovery aspects favoring
surgery, a retraction of the pectoralis major tendon, which is
typical for the nonsurgical treatment, will produce a cosmeti-
cally unsatisfying result. Hence, there are only few actual
studies focused on an isolated conservative therapeutical
approach.!314

Nonsurgical treatment options

Much of the data regarding nonsurgical treatment of pectoralis
major ruptures is based on the treatment of patients without
medical consultation after the initial injury. Although minimal
or no cosmetic defect is apparent directly after the injury, a vis-
ible hollowing of the anterior axillary line typically becomes
evident in patients with complete tears within 3 weeks.
Patients suffering from chronic ruptures of the pectoralis
major tendon present with a noticeable cosmetic defect, with
accentuation of the inferior border of the deltoid becoming
apparent on abduction or isometric contraction.'

Scott et al'! used assessment by dynamometry of the injured
and uninjured shoulder and recommended initial nonsurgical
treatment and surgical repair only for cases with a power deficit.
The patients showed reduction for both adduction and internal
rotation in comparison to the uninjured arm.

Nonsurgical treatment usually consists of immobilization
in an internally rotated position of the arm using a sling for
3 weeks combined with passive-assistive physiotherapeutic
exercise in a period of 6 weeks after injury until healing is
achieved. In the following weeks, strengthening exercises
can begin and increased gradually in the following weeks
and months.'*1¢

There is a lack of information as to whether the strict
application of this treatment regimen owns the potential to
avoid tendon retraction and therefore achievement of an
acceptable cosmetical and functional result in the long term.

Surgical treatment

Until now, several surgical treatment options have been
described in the scientific literature. Most authors favor an
axillary approach or a distally extended anterior deltopec-
toral approach. Operative effort and therefore the risk of
complication are increasing with any delay for surgery of
the injured tendon.

In 1979, Berson!’ described in a case report a primary
surgical therapeutic approach to pectoralis major tendon
rupture with primary repair of the tendon to the insertion site
using absorbable transosseous sutures. In the following years,
several case reports on open reinsertion techniques were
published,'>!3” and all describing good clinical outcomes.
Alternative surgical techniques described are the use of
screws and washer?® and suture anchors.>'*' A case series
of seven surgically treated athletes either with direct suture
of the tear or by transosseous sutures yielded good results.?
We identified a total number of 148 cases of pectoralis major
tendon ruptures in athletes in the scientific literature acces-
sible via PubMed since the year 2000.

Comparison of operative and
nonoperative treatment: yet

convincing proof?

There are several studies comparing operative with
conservative treatment,>”® and all show advantages of surgi-
cal treatment by means of functional recovery. A study from
2001 shows a greater recovery of peak torque and work per-
formed in surgically treated patients,” claiming statistical
significance. However, in the method section of the paper,
the author remains silent about the surgical method used to
repair the tendon rupture.

Merolla et al** reported about the successful treatment
of five patients with acute injuries by reattachment to the
insertion site by metallic anchors and an excellent functional
result in all cases after 24 months.

Pochini et al? approved the better functional outcome in
the surgical treatment group compared with a nonsurgical
treatment in a prospective design with 10 patients in each
group. Isokinetic evaluation at 60-deg/s speed was used as a
measure for patient outcome, showing a significant advantage
of surgical treatment against nonsurgical treatment and less
peak torque deficit. Surgical repair resulted in 70% excellent,
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20% good, and 10% bad results compared with 30% good, 30%
fair, and 40% bad results in the nonsurgical group. For cases
with chronic retraction of the tendon, the authors successfully
used hamstring autografts as reinforcement in three patients.
Joseph et al* reported a case of a marked tendon retraction 8
weeks after injury making reattachment impossible, and they
used an Achilles tendon allograft for augmentation.

A study comparing immediate and delayed surgical
treatment in soldiers found better long-term results in the
immediate treatment collectives evaluated by standardized
questionnaires.”® The results of this study have to be cau-
tiously discussed, because of the retrospective study design
on a very small patient collective without any nonsurgical
treatment group.

Schmidt and Johann compared the outcomes of four
patients with conservative treatment from 1999-2000 with
those of nine patients surgically treated from 2001-2006,
with four excellent, four good, and one fair result in the
operative group and one good and three fair results in the
conservative group.'* One patient in the surgical group devel-
oped heterotopic ossifications without clinical symptoms,
and one patient had a wound healing complication. This is
a very rare complication with only one more case reported
by Purnell in 1988.%

Kretzler and Richardson®® reported about the surgical
treatment of 16 cases with 13 patients who returned to full
strength. Two of the remaining patients were operated on
more than 5 years after the injury but still had improvement
of strength and clinical function. There is a case report by
Anbari et al?’ about a delayed repair of a sternal rupture 13
years after injury with an excellent functional result.

Concluding, most studies available in the literature favor
a surgical treatment of complete tears of the pectoralis major
tendon. Unfortunately, most of these studies lack a proper
and comparable classification of injuries, as suggested by
Tietjen in 1980 (grade I, contusion; grade II, partial lesion;
grade 11, total lesion with either muscular, muscular portion,
musculotendinous, and tendinous location).!

Furthermore, even surgical technique is not exactly
described in the method section in a number of these publi-
cations, making it hard to compare and evaluate the results.
Statistical significance is low, resulting from the relatively
uncommon occurrence of these injuries and therefore small
patient collectives. Last but not least, there are almost
no reports of complications after surgical treatment like
wound healing complications, infection, and rerupture. Since
the misuse of anabolic steroids is at least a possible reason
for soft-tissue weakening and tendon rupture in the involved

patient collective,*® complications are likely to impair the
surgical outcome.

Discussion
Since the available data comparing operative and nonsurgical
treatment options are limited, the need for further studies hav-
ing a proper study design is evident. Also the comparison of the
different surgical techniques is still not worked out properly.
The available literature strongly supports the early opera-
tive treatment of complete pectoralis major tendon ruptures
in athletes with primary repair of the tendon or muscle or
reinsertion to the bone by either transosseous sutures, suture
anchors, or other devices. This generally yields good func-
tional results, with a high amount of regaining muscle power
and return to sports, accompanied by fast recovery and a low
complication rate, and therefore is the treatment of choice in
this patient group.
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