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IntroductIon

MAtErIALS And MEtHodS
A total of forty cadavers which were embalmed with a 40% formalin 
solution were taken up in the Department of Anatomy, Chettinad 
Hospital and Research Institute, Kelambakkam, Tamil Nadu, 
Chennai, to study the chondroepitrochlearis muscle in detail. Out 
of the forty cadavers, thirty were males and ten were females. The 
study period was four years. Hence, a total of eighty upper limbs 

The clavicular head of the pectoralis major below the clavicle was 
cut across and was reflected towards its insertion. The branches of 
the lateral pectoral nerve and the thoracoacromial artery pierced the 
clavipectoral fascia to enter it. The remainder of the pectoralis major 
was cut across about 5cm from the sternum. A branch of the medial 
pectoral nerve pierced the pectoralis minor to enter the pectoralis 
major. In the level of the lowermost origin of the pectoralis major, the 
small muscle slip, namely the chondroepitrochlearis, was looked for. 
The slip, as described before, as originating from the lower costal 
fibres and arching over the base of the axilla was searched for, in the 
eighty study specimens. The course and its tendinous change, along 
with its insertion into the medial epicondyle, was studied in detail by 
measuring the length of the muscle and the tendon in centimetres. 
Its dimensions, attachments and nerve supply and the extent and its 
relations with the neurovascular bundle of the arm were studied.

rESuLtS
Out of the eighty upper limbs which were dissected and studied, we 
came across the chondroepitrochlearis muscle slip 
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ABStrAct
To study the incidence and the phylogenetic and the clinical 
implications of a rare variant muscle slip arising from the 
pectoralis major muscle in the Indian population. In this article, 
we have described a muscle slip which is present bilaterally, 
which originates from the lower ribs along with the lower fibres of 
the pectoralis major muscle. This muscle slip arches across the 
axilla and then inserts to the medial epicondlye of the humerus. 

The phylogenetic relationship of the muscle to the abdomino 
humeralis or to the xiphihumeralis in quadrapeds and to the 
patagii muscle in birds is discussed. The clinical significance 
of this muscle is also discussed, as the chondro epitrochlearis 
muscle forms an important differential diagnosis for ulnar nerve 
entrapment. It is also an important but a rare cause of the 
restriction of movements at the shoulder joint.
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The muscle mass of the pectoral region exhibits a variety of 
variations in the form of anomalous slips. The pectoralis major 
muscle is a thick triangular muscle that usually arises from the 
medial half of the clavicle, the sternum, and the first six costal 
cartilages. These three heads, the clavicular, the sternocostal and 
the abdominal, combine to form a tendon that inserts into the 
lateral lip of the bicipital groove of the humerus, after undergoing a 
twist. The pectoralis major muscle is innervated by the medial and 
the lateral pectoral nerves. The most common variations of the 
pectoralis major muscle include the absence of the abdominal slip, 
the decussation of the fibres across the midline and the absence 
of the sternocostal head [1], [2]. Mosconi and Ka-Math [3] have 
described a case in which the sternocostal head of the pectoralis 
major muscle was absent on the left and the entire pectoralis major 
muscle was absent on the right. Several cases of an additional 
musculature in the axillary region have also been reported. These 
include the following: a sternalis muscle which runs parallel to the 
sternum [4],[5] and a pectoralis quartus muscle which arises from 
the rectus sheath [6] runs parallel to the pectoralis major muscle 
and inserts into the tendon of the pectoralis major [1].

were studied in detail. The well preserved cadavers were taken 
and an uppermost incision was made directly over the clavicle. 
Another incision was made in the midline from the suprasternal 
notch to the xiphisternum. From the xiphisternum to the base of 
the axilla, another curved incision was made till the middle of the 
forearm, making an encircling cut around the nipple and areola, 
leaving them in place for future reference, reflecting the flaps of 
skin and the superficial fascia downwards and laterally. A midline 
incision was made in the arm reflecting the flaps on both sides till 
the middle of the forearm. The fascia from the anterior parts of the 
pectoralis major were removed and the attachments of the same
 were defined. 

in two upper limbs, 
with an incidence of 2.5% in the total study population. The muscle 
slip was present in a male cadaver bilaterally, as against the more 
common unilateral variation. The unilateral chondroepitrochlearis 
has been reported more often than the bilateral variant. The findings 
by different authors regarding the chondroepitrochlearis, has been 
enumerated in [Table/Fig 1]. In our study, the incidence of the 
unilateral variant was zero and the incidence of the bilateral variant 
was 2% of the total study population. 

The chondroepitrochlearis (thoracoepicondylaris) muscle arising 
from the lateral edge of the pectoralis major muscle and inserting 
into the medial epicondyle of the humerus, has been reported by 
Chiba [7] as a unilateral variation and by G. Flaherty [8] as a bilateral 
variation, but its incidence has yet to be reported. The co -existence of 
both the chondroepitrochlerais and the muscular arch muscle 
has been reported.  In the present study, the authors have tried to 
learn  the  incidence  and  the  phylogenetic  and  the  clinical 
significance of this anomalous muscle slip in the Indian population.
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A Z calculate  was used to compare the means from different 
normally distributed sets of data. The actual score indicates how 
many standard deviations above or below the mean an observation 
is. The Z calculated value for male and female incidence was 0.6818 
± 0.05. This value was less than 1.96, which gave us no reason to 
reject the null hypothesis. The null hypothesis is a hypothesis about 
a population parameter. The purpose of the hypothesis testing was 
to test the viability of the null hypothesis in the light of experimental 
data. Depending on the data, the null hypothesis either would or 
would not be rejected as a viable possibility. Hence, the 0 incidence 
in the females in our present study doesn’t rule out the occurrence 
of this variant in females, provided the sample size is bigger than the 
one which was used for this present study.

dIScuSSIon
The pectoralis major is a thick, fan-shaped muscle. Its origin is from 
the anterior surface of the sternal half of the clavicle, to half of the 
breadth of the anterior surface of the sternum, to the first to the 
seventh costal cartilages, to the sternal end of the sixth rib and 
to the aponeurosis of the external oblique. It gets inserted as a 
bilaminar tendon into the lateral lip of the intertuberous sulcus of 
the humerus. The anterior lamina is composed of the clavicular 
and the manubrial fibres. The posterior lamina has the costal fibres 
which insert without twisting and the sternal and the aponeurotic 
fibres which undergo a twisted insertion. 

Bergman et .al. (1988) in their book on anatomical variations, were the 
first to refer to this variant as costoepitrochlearis, chondroepitrochlearis, 
or chondrohumeralis’. The chondrepitrochlearis is an extremely rare 
anomaly which arises as a small muscle slip of 1cm diameter from 
the lowermost muscle costal fibres of the pectoralis major ([Table/Fig 
3], [Table/Fig 4]). 

Phylogenetically, the chondroepitrochlearis is regarded as an 
atavistic anomaly which is a trait which reappears after having 
disappeared generations before. It is an equivalent of the 
abdominoor xiphihumeralis of the quadrapeds, a muscle which is 
now considered as a part of the pectoralis minor (Howell, 1937). 
Also, it is regarded to be homologous to the extensor plicae alaris 

S.No Authors Years UNI/Bilateral

1 Di Gennaro G L et al.[13] 1998 Bilateral

2 G. Flaherty et al. [8] 1998 Bilateral

3 R. J. Spinner et al. [12] 1991 Unilateral

4 Loukas Marios et al. [4] 2004 Unilateral

5 Levent Sarikcioglu et al. [22] 2004 Unilateral

6 P Jaijesh [23] 2005 Unilateral

7 Vijay Paul Samuel et al [14] 2008 Unilateral

8 Nakijima et al [11] 1999 Unilateral with axillary 

 
S.No

 
Sex

 
Total Specimens

Presence of  
Chondroepitrochearis

Embryologically, the pectoral musculature is derived from the ventral 
limb bud masses which arise from the myoblasts that migrate 
out of the last five cervical and the first thoracic myotomes into 
the developing limb buds during the fifth week of the intrauterine 
life [9]. The pectoral muscles assume their final forms through a 
combination of migration, fusion and apoptosis of the muscle cell 
precursors [10]. The failure of apoptosis to occur at the right time 
in the myoblasts, can result in the persistence of a muscle slip in 
the form of the chondroepitrochlearis.

This muscle slip which is present bilaterally, is a finding which has
 been reported earlier by only by two authors till date. This slip arched
 over the base of the axilla and travelled on the medial most part of the 
anterior compartment of the arm. It was seen embedded within the 

arch muscle

[Table/Fig  1]:  Findings  by  different  authors  regarding  the

 chondroepitrochlearis
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Similarly, the incidence of the chondroepitrochlearis in the male 
cadavers was two out of the sixty upper limbs, as against 0 in 
twenty female upper limbs. Hence, the incidence in males is 
derived as 3.3%, as compared to the absence of such a variation 
in the female study population, as shown in [Table/Fig 2]. 

1 Male 60 2

2 Female 20 0

[Table/Fig 2]: Incidence  in  males  and Females

[table/Fig 3]: Chondroepitrochlearis muscle- Right side (Origin)

[table/Fig 4]: Chondroepitrochlearis muscle- Left side (Origin)

brachial fascia, with the brachial artery related on its lateral side. The 
muscle slip turned tendinous at about 15cm from its origin ([Table/Fig 
5], [Table/Fig 6]). It continued its course as a tendon for 21cm medially 
to get inserted into the medial epicondyle of the humerus. The ulnar 
nerve is closely applied to the posteromedial aspect of the tendon 
in the middle of the arm before it pierces the medial intermuscular 
septum  ([Table/Fig  7].  The  pectoralis  major  muscle  never 
underwent  the  normal  twisting  before  its  insertion.  ([Table/Fig  3], 
[Table/Fig  4]).  The  medial  pectoral  nerve  and  the  lateral  thoracic 
artery supplied the muscle slip. This pattern of innervation confirms 
to its embryological origin from the ventral muscle mass.
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the ventral head was considered to be the chondroepitrochlearis 
muscle, whereas the dorsal head was an aberrant type of the 
muscular arch of the axilla. According to the above observation, 
the relationship of the chondroepitrochlearis to the patagii muscles 
is of no relevance.

The absence of the normal twisting pattern denotes that the 
chondroepitrochlearis is an atavistic anomaly. In quadrupeds, 

the pectoralis minor muscle has an insertion in the upper end of 
the shaft of the humerus. In humans, while the insertion of the 
pectoralis minor shifted to the coracoid process, the lower fibres of 
the pectoralis major moved up in the lateral lip of the intertubercular 
sulcus. The absence of the twisted insertion of the pectoralis major 
is the result of the presence of the chondroepitrochlearis muscle 
slip. This muscle slip which is formed from the lower fibres of the 
pectoralis major gets inserted into the normal insertion site at the 
lower end of the humerus, as it is the case in the quadrupeds. 
Hence, the lower fibres are compelled to insert without the twist, in 
the lower end of the lateral lip of the intertubercular sulcus.

In the present case, the muscle slip is seen to be closely related 
to the ulnar nerve along the medial intermuscular septum [Table/
Fig 5, 6]. Every possibility of the compression of the ulnar nerve, 
either before or immediately after it pierces the medial intermuscular 
septum, exists. Spinner RJ et .al [12] have reported the first ever 
known neurological complication due to the crossing of the 
chondroepitrochlearis muscle over the neurovascular bundle of the 
arm. Di Gennaro GL et al[13] have reported a case of an 11-year-old 
boy who was affected bilaterally, who underwent surgical treatment 
to lengthen the chondroepitrochlearis muscle. There was a significant 
cosmetic and functional improvement. Samuel et.al [14]  reported an 
added problem of the limitation of the abduction of the humerus 
because of the presence of the chomdroepitrochlearis muscle.  

Ulnar nerve entrapment is the second most frequent entrapment 
neuropathy in the upper extremity. Pressure or injury to the ulnar 
nerve along its anatomic course may cause denervation and the 
loss of the intrinsic muscle function in the hand .Because of the 
anatomical arrangement of the structures, the area around the elbow 
is the most common area for the entrapment. In the above elbow 
causes, the arcade of Struthers (a musculofascial band, about 8 
cm proximal to the medial epicondyle), the medial intermuscular 
septum (which the nerve pierces to reach the olecranon groove), and 
the medial head of the triceps muscle (which can be hypertrophied 
or can chronically snap over the medial epicondyle, thus causing a 
neuritis) are the common reasons [15]. The chondroepitrochlearis 
muscle also comes under the above elbow cause of the ulnar nerve 
entrapment syndrome. Depending on the level and the severity of 
the ulnar nerve compression, the signs and symptoms may vary 
from mild transient paraesthaesias in the ring and small fingers 
to the clawing of these digits and severe intrinsic muscle atrophy 
[16],[17]. 

[table/Fig 7]

in birds, thus tightening the skin extending from the humerus to the 
carpal joint. (Perrin 1871). The extensor plicae alaris is now termed 
as the tensores patagii longus and the brevis in birds (Fischer, 
1946). But, the patagii muscles are derived from the dorsal muscle 
mass and are innervated by the posterior division of the brachial 
plexus. An anomalous chondroepitrochlearis muscle, having two 
heads, one ventral and one dorsal, was reported by Nakajima et .al 
in  1999  [11].  The  pectoral  nerve  first  innervated  the  ventral  head 
and  then,  the  greater  part  of  the  dorsal  head.  The 
intercostobrachial  nerve (Th2)  innervated a  small  part  of  the 
dorsal  head.  Hence,  judging  from  the  muscular  origin,  the 
insertion and the innervation, 
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[table/Fig 5]: Chondroepitrochlearis muscle- Right side (Course & Insertion) [table/Fig 7]: Chondroepitrochlearis muscle- Left side (Course & Insertion)

[table/Fig 6]: Chondroepitrochlearis muscle- Left side
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Landry (1958) [18] concluded that chondroepitrochlearis is an atavistic 
anomaly which demonstrates the distal extent of the insertion in 
ancestral forms. The chondroepitrochlearis muscle has been found 
at autopsy in infants with chromosomal defects, namely, trisomy 13 
with a D}D translocation (Aziz, 1980) [19] and trisomy 18 (Bersu and 
Ramirez-Castro, 1977) [20]. Barash et al. (1970) [21] postulated that 
the genetic code for such atavistic muscles is normally repressed 
during embryogenesis and that trisomy 18 causes the derepression 
of these genetic loci.

concLuSIonS
This article delineates a bilateral example of the rare supernumerary 
muscle, the chondroepitrochlearis. It is usually associated with an 
axillary arch muscle, which was not observed in the present study. 
The normally twisted insertion of the pectoralis major was also not 
present. This anomaly has attracted clinical attention because of 
its potential to cause cosmetic defects, to restrict the abduction of 
the arm, and to cause ulnar nerve entrapment. Thus, it may be of 
particular interest to plastic surgeons, orthopaedic surgeons, and 
neurologists.
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