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Abstract

Introduction: Many case reports have described anatomical variants of the pectoralis
muscle. However, there has been little information published regarding this topic. So, the
present study attempts to examine the different types of variations of pectoralis major muscle
in terms of its origin, insertion, and nerve supply.

Methods: The research was carried out on 40 cadavers ( 32 male and 8 female) in the
department of anatomy, B.J .G. M. College, Pune from 2013 to 2014.

Results: During dissection, out of the 40 cadavers, in a male cadaver left pectoralis major
muscle variation was observed. Origin of the pectoralis major was found to be normal.
However, a tendinous slip arising from deep lamina of pectoralis major muscle near its
insertion on lateral lip of intertubercular sulcus of humerus was found. This tendinous slip
along its course, was found to cross the musculocutaneous nerve, median nerve, brachial
vessels, and ulnar nerve from lateral to medial side and blend with medial intermuscular
septum 2.5 cm above the medial epicondyle of humerus. Then, it was found to be inserted on
the medial epicondyle of the humerus. In all specimens of pectoralis major, the innervation
by medial and lateral pectoral nerves was observed to be constant.

No other variations were noted in the specimens of pectoralis major muscle.

Conclusion: Anatomical knowledge of variations of Pectoralis Major muscle is important for
plastic surgeons during reconstructive surgeries, neurologists, radiologists, orthopaedic
surgeons, physiotherapists.

Key words: pectoralis major muscle variations, chondro-epitrochlearis

Introduction

Pectoralis major is a thick, fan-shaped muscle. It arises from the anterior surface of the
sternal half of the clavicle (clavicular head); half the breadth of the anterior surface of the
sternum down to the level of the sixth or seventh costal cartilage (sternal head); the first to
the seventh costal cartilages (first and seventh often omitted); the sternal end of the sixth rib;
and the aponeurosis of external oblique (rectus head).

The clavicular fibres are usually separated from the sternal fibres by a slight cleft. The muscle
converges to a flat tendon, approximately 5 cm wide, that is attached to the lateral lip of the
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intertubercular sulcus of the humerus. The innervation of the muscle is by medial and lateral
pectoral nerve. [1]
A commonly noted anomaly of this muscle is its complete absence.

Mosconi and Kamath [2] have described bilateral asymmetric deficiency of the pectoralis
major muscle. Bergman and colleagues [3] described many different anomalies associated
with pectoralis major, such as chondroepitrochlearis muscle (CEM), chondrofascialis,
pectoralis quartus, sternalis, and axillary arch muscle (Achselbogen of Langer) ¥ out of
which the latter is the most frequently reported anomaly.

The prevalence of chondroepitrochlearis has been reported to be 0.5 percent by Flaherty et al
[*in a sample size of 200, over 20 years meanwhile a prevalence rate of 2.5% was reported
by Aruna et al®®!.

So, the present study attempts to examine the different types of variations of pectoralis major
muscle in terms of its origin, insertion, and nerve supply.

Material and Methods-

A prospective study was conducted from 2013 to 2014 in the department of anatomy,
B.J.G.M.College, Pune. Material for present study comprised of 10% formaldehyde solution
fixed cadavers. Sample included 40 cadavers (32 male and 8 female) owing to which 80
pectoralis major muscles were dissected out, according to cunninghams manual [, Pectoralis
major muscle was studied in detail regarding its origin, insertion and innervation and its
variation.

Result-
During dissection, out of the 40 cadavers, in a male cadaver, left pectoralis major muscle
variation was observed. Origin of the pectoralis major was found to be normal. However, a
tendinous slip arising from deep lamina of pectoralis major muscle near its insertion on
lateral lip of intertubercular sulcus of humerus was found. This tendinous slip along its
course, was found to cross the musculocutaneous nerve, median nerve, brachial vessels, and
ulnar nerve from lateral to medial side and blend with medial intermuscular septum 2.5 cm
above the medial epicondyle of humerus. Then, it was found to be inserted on the medial
epicondyle of the humerus.

Fig 1 A cadaveric dissection of pectoralis major (PM) of left upper limb showing a tendinous
slip chondro-epitrochlearis(CET)arising from deep lamina of PM near its insertion on lateral
lip of intertubercular sulcus of humerus. This tendinous slip along its course, was found to
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cross the musculocutaneous nerve(MCN), median nerve (ME), and ulnar nerve (UN) from
lateral to medial side.

Abbreviations-

P Mi-Pectoralis Minor, BB-Biceps brachii, AV- Axillary vein, MCNF-Medial cutaneous
nerve of forearm

Fig 2 shows a cadaveric dissection of pectoralis major (PM) of left upper limb. A tendinous
slip chondro-epitrochlearis(CET)arises from deep lamina of PM near its insertion on lateral
lip of intertubercular sulcus of humerus. This tendinous slip along its course, was found to
cross the median nerve (ME), brachial vessels (BV) and ulnar nerve (UN) from lateral to
medial side and blend with medial intermuscular septum (MIS) 2.5 cm above the medial
epicondyle of humerus. Then, it got inserted on the medial epicondyle of the humerus.

In all specimens of pectoralis major, the innervation by medial and lateral pectoral nerves
was observed to be constant.

No other variations were noted in the specimens of pectoralis major muscle.

Discussion-

Absence of pectoralis major has been described extensively, both as an isolated anomaly, and
in association with congenital syndromes. Poland syndrome was first described in the
literature in 1962 as a condition characterized by unilateral absence of pectoralis major and
cutaneous syndactyly of the ipsilateral hand. [8] Cases of congenital absence of pectoralis
major were reported on living subjects by Lee and Chun. [9] In a Cadaveric study, Dr K.
Sushma [10] found that the clavicular fibres of the left Pectoralis major were well developed
whereas the sternocostal fibres were absent.

Many variants of insertion of Pectoralis Major included attachment to coracoid process
(chondrocoracoideus), into either lesser tubercle or greater tubercle (costohumeralis), into the
medial epicondyle (chondroepitrochlearis or costoepitrochlearis), and into the deep fascia of
arm (chondrofascialis). [11]

Venieratos et al [12] reported an accessory left-sided chondrocoracoideus muscle as an
extension of abdominal portion of Pectoralis major. This muscle originated as three slips
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from 5th to 6th ribs and inserted into coracoid process after fusing with the short head of
biceps. Another variant reported by Shetty et al [13] was the costodorsalis, a muscular slip
originating from the sixth rib near the costochondral junction running along the lower border
of PM muscle crossing the axilla and merging with the latissimus dorsi muscle.

Bergman ! describes the chondro-epitrochlearis anomaly as a muscular slip which arises
from one or more ribs, crosses the axilla and inserts into the medial intermuscular septum or
medial epicondyle of the humerus. It was first described by Duvernoy (who named it) in
1855, as cited by Wood ™. This chondro-epitrochlearis variation may be unilateral or
bilateral.

In our study, we found unilateral chondro-epitrochlearis muscle on the left side similar to
Padavinangadil®, Kotian SR " R. B. Trobs ™ et al while Fitzgerald*” Voto et al ¥,
Spinner et al ™, Loukas ! | Rachana S et al *!found it on the right side. Palagama et al ?,
S Aruna et al [ Di Gennaro ™! found this finding bilaterally.

The findings in our study were most similar to the one described by Sushma Kotian et al 4]
in which they found a tendinous extension of left pectoralis major arising from deep lamina
of the muscular bilaminar tendon close to its insertion to the humerus and attached to the
medial intermuscular septum of the arm and finally to the medial epicondyle of the humerus.
Tracing this tendinous extension slip proximally, no separate extension was observed.

Rai R et al ¥ described three nerves arising from the lateral cord of brachial plexus
supplying the pectoralis major muscle. In our study, innervation of all the specimens of
pectoralis major muscle was found to be usual.

Embryologically, the pectoral musculature is derived from ventral limb bud masses which
arise from the C4-C8 and T1 myotomes during fifth week of intrauterine life [25]. On 47th
day, the costal head of pectoral mass splits into pectoralis minor and sternocostal part of
pectoralis major muscle [26]. The pectoral muscles assume their final forms through a
combination of migration, fusion, and apoptosis of muscle cell precursors [27]. The present
variation may be due to incomplete apoptosis of broad insertion of pectoralis major muscle.
Samuel et al [28] reported limitation of the abduction of the arm due to
chondroepitrochlearis. Infraclavicular ulnar nerve entrapment due to a chondroepitrochlearis
muscle was noted by Spinner RJ et al [19]. Fitzgerald [17] reported clinical presentations of
chondroepitrochlerais in a one-year-old male child. A fibrous band was extending from the
chest to his right arm, forming a web-like structure in the axilla. This abnormal muscle was
likely to present with an axillary pterygium constituting a cosmetic deformity.

In the present study, chondroepitrochlearis tendinous slip along its course, was found to cross
the musculocutaneous nerve, median nerve, brachial vessels, and ulnar nerve. It may cause
neurovascular compression. So, it is important to be familiar with the morphological
variations of pectoralis major muscle.

Conclusion-

A sound anatomical knowledge of variation of Pectoralis major is important because it may
have a role in ulnar nerve entrapment, may restrict the abduction of shoulder joint, or may
result in cosmetic deformity. Such knowledge is important for plastic surgeons during
reconstructive surgeries, neurologists, radiologists, orthopaedic surgeons, physiotherapists.
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