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ABSTRACT

The authors describe a rare unilateral muscle variation in the thoracic wall combining the pectoralis quartus and 
chondro-epitrochlearis muscles. A routine dissection was performed in the upper right limb of a male adult cadaver 
with approximately 35-50 years of age, embalmed in formalin 10%. An accessory muscle, the pectoralis quartus, was 
identified and was associated with a tendon that was inserted in the medial humeral epicondyle, characteristic of the 
chondro-epitrochlearis muscle tendon. Such variations have significant clinical relevance to orthopedics, mastology, neural 
and vascular surgery, and other specialties, for surgical approaches in both the axillary and brachial regions. 
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INTRODUCTION

Many accessory muscles of the thoracic wall 
have been described in the literature. Those that 
originate at the ribs or costal cartilages and have 
an insertion in the brachial region are rare and are 
classified into two categories: pectoralis quartus 
and chondro‑epitrochlearis. The pectoralis quartus is 
inserted in the proximal arm structures, generally in 
the proximal humeral epiphysis, deep in the tendon 
of the pectoralis major muscle.1 Concerning the 
chondro-epitrochlearis, it forms a tendon that crosses 
the arm inferiorly and medially to attach to the medial 
epicondyle of the humerus.2 Barcia and Genovés3 use 
an intermediate classification called chondrofascialis, 
which comprises the muscles of thoracic origin that 
have an insertion in the intermuscular septum.

The low prevalence of such var iat ions is 
demonstrated in an anatomical study performed in 
107 cadavers, where the presence of pectoralis quartus 

was identified in only three of them, suggesting 
a prevalence of 2.8%.4 In that same study, no 
chondro‑epitrochlearis was found. Although other 
muscle variations occasionally accompany the 
occurrence of the accessory muscles in the thoracic 
wall, the simultaneous occurrence of the pectoralis 
quartus and the chondro-epitrochlearis has rarely been 
reported.5,6 Therefore, knowledge of these variations of 
great importance, especially for surgeons approaching 
the axillary region.

CASE REPORT

An upper limb routine dissection of a male cadaver 
of approximately 35-50 years of age, fixed in 10% 
formalin, at the Laboratory of Applied Morphology, 
Universidade Federal do Espirito Santo was performed. 
Initially, a superficial dissection was performed by 
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removing the skin and subcutaneous tissue from the 
pectoral, deltoid, axillary, and brachial regions of the 
limb.

By accessing the transition region between the 
brachial and pectoral fascia, it was possible to identify 
a thickening of the medial aspect of the brachial 
fascia, which was confirmed by bending it medially 
through transparency visualization. This structure was 
isolated from the other parts of the common muscle 
fascia, and its width and length were measured with 
a caliper. The contralateral limb did not present such 
anatomical variation.

AUTOPSY PRESENTATION

The right pectoralis major muscle demonstrated a 
common muscle fascia and superficial fibers. Its deep 
aspect exhibited a horizontally oriented muscular 
fascicle associated with its inferior fibers, which 
contributed to the anterior wall of the axilla. Laterally, 
these fibers formed a tendon that ran towards the 
humerus (Figure 1).

The deep muscular fascia of the horizontal 
fascicle gave rise to a fibrous band with approximately 
3.40 mm wide and 21.10 cm long that crosses the 
arm anteriorly and medially, and inserts in the brachial 
fascia, the medial intermuscular septum of the arm 
and the medial humeral epicondyle. In its course, it 
superficially crosses the median nerve in the medial 
face of the middle third of the arm and is deep in the 
basilic vein at this point. This structure, which had the 
appearance of a fascial thickening in its proximal part, 
acquired in its distal portion the robust, whitish, and 
shiny characteristic of a tendon (Figure 1).

CLINICAL DISCUSSION

Despite the rare cases of accessory muscles between 
the pectoral and brachial regions, during this routine 
dissection, we identified a unilateral case. Considering 
its muscular component, the present case could be 
classified as pectoralis quartus in association with the 
pectoralis major muscle. However, the accompanying 
aberrant tendon presents the arrangement of the 
chondro-epitrochlearis muscle tendon, which in our 
specimen demonstrated insertion in the horizontal 
fibers of the pectoralis major muscle and the medial 

humeral epicondyle. The pectoralis quartus muscle 
is a rare variation with 2.8% of incidence,4 and its 
association with chondro-epitrochlearis has been rarely 
described in the literature.5,6 These features highlight 
the relevance of this description.

A similar finding was described in 1884.5 
The specimen consisted of a muscle component 
originating from the fifth rib and following deeply into 
the pectoralis major muscle towards the axilla, where 
it was divided into two fascicles: the superior fascicle 
followed laterally to insert into the humerus, deep into 
the pectoralis major tendon, while the lower fascicle 
gave rise to a tendon that attached to the medial 
epicondyle of the humerus.

Figure 1. Dissection of the pectoral, scapular, axillar 
and brachial region: 1) Deep common fibers of the 
pectoralis major muscle (reflected), 2) Deep horizontal 
fibers of the pectoralis major muscle (reflected), 
3) Pectoralis minor muscle, 4) Biceps brachii (long head), 
5) Coracobrachialis muscle, 6) Median nerve, 7) Belly 
of the biceps brachii, 8) Basilic vein. The empty arrow 
indicates the chondro‑epitrochlearis tendon, and the 
asterisk (*) indicates the medial epicondyle of the 
humerus.
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The  coex i s tence  o f  pec to ra l i s  qua r tus , 
chondro‑epitrochlearis, and axillary arch had first been 
documented in 1991.6 Furthermore, subsequent studies 
have described the presence of pectoralis quartus 
concomitant with other variations such as axillary 
arch,4,7 pectoralis intermedius,8 and supernumerary 
head of the biceps brachii.9,10

Hypotheses have been raised in an attempt 
to explain the origin of these muscle variations. 
Palagama et al.11 performed a phylogenetic analysis 
and pointed out that, in quadruped mammals, 
the insertion of the pectoralis major reaches distal 
regions of the humerus, and that its tendon has no 
torsion, characteristics also observed in the presence 
of chondro-epitrochlearis muscle in humans. This 
analysis highlights the evolutionary relationships and 
supports the theory that chondro-epitrochlearis may 
be embryologically derived from aberrant lower fibers 
of the pectoralis major.11 Regarding the pectoralis 
quartus, Birmingham12 considers it as a segmented 
portion of the pectoralis major, while Huntington13 
argues that the muscle is a remnant of panniculus 
canosus.

The accessory muscles in the axillary region 
have minimal functional significance to the limb. 
Nonetheless, they have clinical implications and, 
mainly, surgical complications. Considering the 
topography, their presence may limit the surgical 
field, making it difficult to access and remove axillary 
structures such as lymph nodes in lymphadenectomy.14

The preoperative identification of these muscles 
by imaging is difficult, and few cases have been 
reported in the literature.15,16 If identified during the 
surgical procedure, Natsis et al.4 propose that the 
pectoralis quartus is bent towards the pectoralis major. 
In the case where chondro-epitrochlearis or atypical 
forms of pectoralis quartus prevents surgical access, it 
is proposed that the muscle be divided since its removal 
does not imply functional impairment.

From the surgical point of view, the importance 
of identifying these variations must be emphasized, 
as the erroneous recognition of the accessory muscle 
as part of the pectoralis major can lead to changing 
the surgery to lower levels, since the volume and the 
change in the lower margin of the anterior axillary 
wall may be at a lower level, increasing the risk for 
iatrogenic lesions4 – in our specimen the median nerve 
ran deep through the chondro-epitrochlearis tendon in 

the middle third of the arm. In addition, the presence 
of chondro-epitrochlearis muscle can compress the 
ulnar nerve and brachial veins in its pathway to 
generate nerve complications,17 vein thrombosis, or 
lymphedema.15 Aesthetic and mobility changes by 
preventing complete abduction of the shoulder have 
also been reported. Such events could be reversed with 
careful muscle excision.18

CONCLUSION

We present a rare combination of muscular 
anatomical variations in the root of the upper right 
limb. Such anatomical variation may increase the 
surgical complexity and the risk of iatrogenic injuries. 
Therefore, knowledge of these anatomical variations 
is important for surgical planning and management in 
the axillary region.
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