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Communication pattern between musculocutaneous and median 
nerve in arm: a cadaveric study
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ABSTRACT
The brachial plexus is a major nerve network that supplies upper limb. Musculocutaneous nerve 
(MCN) and median nerve (MN) are two of the branches of cords of brachial plexus which may 
communicate resulting in the most common variation of the plexus. Recognition and knowledge 
of such possible anatomical variation will be helpful in the field of neurology, anesthesia and 
surgery. This study aims to determine the incidence of communication pattern between MCN 
and MN. Formalin fixed, 50 cadaveric upper limbs of both sides available in the Department of 
Anatomy were dissected over a period of one year from August 2024 – July 2025. The brachial 
plexus, MCN and MN were exposed carefully. If Communication was present between MCN and 
MN, it was classified with reference to Le Minor classification. Variation that does not relate 
with Le Minor classification was presented as other pattern. The communication between MCN 
and MN were found in 13 upper limbs (26.0%) and in remaining 37 upper limbs (74.0%) it was 
absent. Regarding classification of the communication patterns, distribution were found to be; 
Type I in 37 (74.0%), Type II in 8 (16.0%), Type V in two (4.0%)  and other types in three (6.0%) 
upper limbs (Le Minor classification). MCN communicates with MN after piercing through 
the coracobrachialis muscle in eight of the upper limbs (Type II). While in two specimen, the 
communication was present before piercing the coracobrachialis muscle, grouped as other type. 
MCN was completely absent in two of the upper limbs (Type V). 
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Introduction
The brachial plexus is a major nerve network 
that supplies upper limb which begins at 
neck and extend into axilla.1 It is a union of 
the ventral rami of the lower four cervical 
nerves (C5-C8) and the greater part of the first 
thoracic (T1) ventral ramus. The most common 
arrangement of the brachial plexus is as follows: 
the fifth and sixth cervical rami unite as the 
upper trunk; the seventh becomes the middle 
trunk; the eighth cervical and first thoracic 
rami join as the lower trunk. Each of the three 
trunks bifurcates into anterior and posterior 
divisions. The anterior divisions of the upper 
and middle trunks form a lateral cord, anterior 
division of the lower trunk descends as the 
medial cord, and posterior divisions of all three 
trunks form the posterior cord.2 Branches from 
roots, trunks, divisions and cords of brachial 
plexus innervate the structures of upper limb.

Musculocutaneous nerve (MCN) is the terminal 
branch of lateral cord, receiving fibres from C5-
C7. It exits axilla by piercing coracobrachialis 
and then descends between biceps brachii and 
brachialis. After supplying both of the muscles, 
it continues as lateral cutaneous nerve of 
forearm. Its area of innervation is, all the 
muscles of anterior compartment of arm and 
skin of lateral aspect of forearm.1 

Median nerve (MN) has two roots; lateral root 
nerve is the direct continuation of the lateral 
cord (C5-C7) and medial root arises from the 
medial cord (C8-T1) of the brachial plexus.  
These two roots join to form the median nerve 
trunk, and this passes downward on the lateral 
side of the third part of axillary artery.3 It 
descends through arm adjacent to brachial 

artery, with nerve gradually crossing anterior 
to artery to lie medial to artery in cubital fossa. 
The median nerve gives off no branches in the 
axilla while it innervates all the muscles of 
anterior compartment of forearm except for 
flexor carpi ulnaris and ulnar half of flexor 
digitorum profundus. It also innervates five 
intrinsic muscles in thenar half of palm and 
palmar skin.

The course of the brachial plexus, its relations 
with surrounding structures and unique 
primary and secondary divisions result in 
its wide range of anatomical variations. Most 
of these variations were detected during 
anatomical dissections and studies. It has been 
found that 53.0% of studied brachial plexuses 
contained variations. The communication 
between musculocutaneous and median nerves 
is the most common variation of infraclavicular 
part of brachial plexus.4 Such communications 
have been noted in the literature for well over a 
century, and numerous studies have attempted 
to quantify their rate of incidence and classify 
their different patterns. Most communications 
occur close to the brachial plexus in the 
proximal arm; communications distal to the 
musculocutaneous nerve perforation of the 
coracobrachialis have been reported with 
less frequency, and several rare and unique 
communication patterns have been reported 
as case studies. According to Le Minor5 (1990), 
the variations of the musculocutaneous and 
median nerve may be classified in five types 
based on the positional relationship between 
musculocutaneous nerve and coracobrachialis 
muscle.  

Type I (Normal): There are no communicating 
rami between musculocutaneous nerve and 

Fig. 1: Classification of variations of the median nerve and the musculocutaneous nerve according to Le 
Minor (1990). CBM: position of the coracobrachialis muscle; CB: coracobrachialis ramus (nerve); BB: biceps 
brachii ramus (nerve); B: brachialis ramus (nerve) ; LR: lateral root forming the median nerve; MR: medial 
root of the median nerve; LC: lateral cord; MC: medial cord; MCN: musculocutaneous nerve; MN: median 

nerve; UN: ulnar nerve.6
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median nerve. The musculocutaneous nerve 
pierces the coracobrachialis muscle and 
innervates the coracobrachialis, the biceps 
brachii, and the brachialis muscle. 

Type II: This pattern is similar to the normal but 
an extra ramus connects the musculocutaneous 
nerve and the median nerve while it gives the 
branch for the brachialis muscle. 

Type III: Fibers from the lateral root follow the 
musculocutaneous nerve distally and leave it 
to unite with the medial head of the median 
nerve only after the musculocutaneous nerve 
innervates coracobrachialis, biceps brachii and 
brachialis muscles. 

Type IV: The musculocutaneous nerve arises 
from the median nerve as a proper and 
independent nerve after the origin of the 
median nerve.

Type V: The musculocutaneous nerve is absent. 
The fibers of the musculocutaneous nerve run 
into the median nerve along its course. All the 
brachial flexors are innervated by median 
nerve rami. 

The brachial plexus has been reported to show 
different variations with its formation, course, 
branches and distribution patterns. One of 
the more commonly reported variations is 
communication between musculocutaneous 
and median nerves. Considering clinical 
importance, recognition and knowledge of 
such possible anatomical variation will be 
helpful in the field of neurology, anesthesia 
and surgery. Awareness and effective 
classification of MCN nerve variations is of 
clinical importance both in terms of diagnosis 
of peripheral nerve pathology and for surgical 
interventions. Therefore, the aim of this study 
is to demonstrate anatomical variation of 
musculocutaneous nerve, median nerve and 
pattern of communication whenever present 
between two. 

Materials and MethodS
This observational, descriptive and cross-
sectional study was carried out in Department 
of Human Anatomy of Nepal Medical College 
(NMC), Kathmandu over a period of one year 
from August 2024 – July 2025, after obtaining 
ethical approval from the Institutional Review 
Committee (IRC) of NMC. Formalin fixed, 50 
cadaveric upper limbs of both sides available 
in the department, as well as upper limbs 
dissected during routine dissection classes 
of first year medical undergraduates were 
included in the study. 

A straight incision was made in the anterior 
compartment of the arm following the anterior 
midline, beginning in the supraclavicular 
region, and ending in the apex of cubital fossa. 
Two flaps including the skin and subcutaneous 
tissue were reflected laterally. The same was 
done in relation to the arm fascia, thereby 
exposing the whole musculature. The 
brachial plexus was dissected carefully from 
proximal to distal, with special concern to the 
exposure and topographic localization of the 
musculocutaneous nerve and median nerve 
regarding the variations of its origin (formation 
manner), course, and branching pattern. If 
Communication was present between MCN and 
MN, it was classified with reference to Le Minor 
classification. Variation that does not relate 
with Le Minor5 classification were presented 
as other pattern. The anomalous connections 
were observed and later documented by digital 
camera. All collected data were analyzed 
statistically by using SPSS-16.  Frequency and 
percentage of the variations in communication 
pattern of nerves were calculated.

Results
Fifty cadaveric upper limbs were studied for 
the incidence and pattern of communication 

Fig. 2: Incidence of communication between MCN 
and MN

26%

74%

Present
Absent

between MCN and MN. The communication 
was found in 13 upper limbs (26.0%) and 
in remaining 37 (74.0%) upper limbs; 
communication between MCN and MN was 
absent (Fig. 2).

Regarding classification of the communication 
patterns according to  of Le Minor5 classification 
distribution were found to be; Type I in 37 
(74.0%) upper limbs, Type II in 8 (16.0%), none 
of the specimen had type II and IV pattern, 
Type V in two (4.0%) upper limbs and other 
types were found in three (6.0%)  upper limbs 
(Fig. 3).
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any of the categories of Le Minor5 classification 
has been grouped as other type. Out of three 
such upper limbs, two specimen had an extra 
ramus which connects the two nerves before 
the MCN pierces coracobrachialis muscle  and 
were grouped as “Other Type –I” (Fig. 7).   

Fig. 6: Type V: MCN absent

Fig. 4: Type I (Normal): no communicating rami 
between MCN and MN

Fig. 5: Type II: MCN and MN communicates while 
innervating brachialis muscle

Fig. 8: Other Type - II

Fig. 7: Other Type - I

Fig. 3: Frequency of communication pattern 
according to Le Minor5 classification
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There were no communicating rami between 
MCN and MN in 37 out of 50 upper limbs as 
seen in Fig. 4. The musculocutaneous nerve 
pierces the coracobrachialis (CB) muscle and 
innervates it along with, the biceps brachii, and 
the brachialis muscle.

The next pattern found in eight upper limbs 
was Type II where communicating rami was 
present between MCN and MN, after MCN 
pierces and innervates coracobrachialis muscle 
and then course to innervate brachialis muscle 
as seen in Fig. 5.

In two upper limbs specimens, MCN was 
completely absent. MN after union of its medial 
and lateral root give rises to one branch which 
then innervates all the muscle of anterior 
compartment of arm as in Fig. 6. 

Out of 50 specimens, three upper limbs had a 
nerve communication between MCN and MN 
which was different than the one classified 
by Le Minor5. In the present study, the 
communication patter which does not fits into 
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One of the specimens had a very unique 
communication pattern where the MCN 
originates and innervates the muscles of 
anterior compartment of arm normally but 
afterward it was united with MN so grouped as 
“Other Type –II” (Fig. 8). 

Discussion
The present study was conducted to determine 
incidence of communication between two 
important branches of brachial plexus; MCN 
and MN, and classification of its communication 
pattern. The communication was found in 
13 upper limbs (26.0%) and in remaining 37 
(74.0%) upper limbs, communication between 
MCN and MN were absent. Similar study was 
conducted by Choi et al7 in British population 
with presence of communication in 26.4%, 
Pacha et al8 in 28.3% of Spanish population 
and Kervancioglu et al9 in 25.0% of Turkish 
population.  In contrast to this study, authors 
observed slightly lower incidence of 5.0% in 

coracobrachialis, biceps brachii and brachialis 
muscles. 

MCN communicates with MN after piercing 
through the coracobrachialis muscle in eight of 
the upper limbs which had been classified as 
Type II according to Le Minor.5 While in two 
specimen, the communication was present 
before piercing the coracobrachialis muscle 
which does not perfectly come under any of the 
classifications proposed by Le Minor5 so it had 
been grouped as other type. 

One very unique pattern was noted in this study 
where the MCN pierces the coracobrachialis 
muscle and innervates the flexor muscles of 
arm and then after it unites with median nerve 
at mid-arm. Such unique pattern was also 
noted by Gelmi et al21 in a case study where 
MCN joined the median nerve only at the level 
of the cubital fossa. Similarly, Hussain et al22 
described a case of a communicating branch 
between the MCN and MN, distal to the origin 
of the brachialis muscle.  Sachdeva et al23 also 

Table 1:  Incidence of MCN-MN communication in diverse population
Authors, years Population Sample size Incidence (%)
Choi et al., 20027 British 276 26.4
Beheiry. 200410 Egyptian 60 5.0
Loukas et al., 200513 American 258 46.1
Pacha et al., 20058 Spanish 46 28.3
Krishnamurthy et al., 200711 Indian 44 9.1
Bhattarai et al., 200912 Nepalese 32 6.3
Guerri-Guttenberg et al., 200914 Argentinean 26 53.6
Maeda et al., 200915 Japanese 453 18.8
Uysal et al., 200916 Turkish 140 10.0
Budhiraja et al., 201117 Indian 116 20.7
Kervancioglu et al., 20119 Turkish 20 25.0
Ballesteros et al, 201418 Colombian 106 17.0
Present study Nepalese 50 26.0

Egyptian population by Beheiry et al,10 9.1% 
of Indian population by Krishnamurthy et 
al,11 6.3% of Nepalese population by Bhattarai 
et al.12 The variability in incidence of nerve 
communication reported by diverse authors 
(Table 1) might be due to the difference in 
sample size of the studies and the methodology 
used during the dissection procedure. 

In this study MCN was completely absent in two 
of the specimen similar to a study conducted by 
Shin et al19 and Raza et al20 who also reported 
a case with absent MCN. In such case the 
branches of the median nerve supplied the 

mentioned such variation where MCN after 
its origin from lateral cord gave a branch 
to corachobrachialis muscle and then fused 
completely with MN.

The incidence of communication present 
between MCN and MN was 26.0% with the most 
common type of communication in an order 
of type II (16.0%), other type (6.0%) and type 
V (4.0%). MCN communicates with MN after 
piercing through the coracobrachialis muscle 
in eight of the upper limbs (Type II). While in 
two specimen, the communication was present 
before piercing the coracobrachialis muscle 
which does not perfectly come under any of 
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the classifications proposed by Le Minor so 
it had been grouped as other type. MCN was 
completely absent in two of the upper limbs 
(Type V). 

The anatomical knowledge of such possible 
variation will be helpful in the field of neurology, 
anesthesia and surgery. Awareness and 
effective classification of MCN nerve variations 
is of clinical importance both in terms of 
diagnosis of peripheral nerve pathology and 
for surgical interventions.
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