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Abstract

Introduct ion:  Variations within musculocutaneus nerve (MCN) are very fre�
quent. Such cases should be discussed extensively to reduce the risk of iatrogenic 
damage during surgery.

Aim:  In this paper, we wanted to present the unusual variability within the 
brachial plexus, which is the double MCN.

Case  s tudy:  We present a case of accesory MCN found during the cadaveric 
dissection.

Resu l t s  and  d i scuss ion:  �����������������������������������������������In this paper we encountered two musculocutane�
ous nerves, of which MCN proper runs as standard innervating the biceps brachii 
and the coracobrachialis muscle, while MCN accessory extending distally from 
MCN proper and innervates the brachialis.

Conc lus ions :  The case analysed by us is rare in the literature. Brachial plexus 
variations are very common and clinically important.

Journal homepage: https://www.paom.pl

Polish Annals of Medicine

https://creativecommons.org/licenses/by-nc-nd/4.0/


254 Pol Ann Med. 2022;29(2):253–256

1. INTRODUCTION

During the routine preparation of the cadaver at the Depart�
ment of Anatomy, School of Medicine, Collegium Medicum, 
University of Warmia and Mazury in Olsztyn, Poland, after 
visualization of the brachial plexus, attention was drawn 
to unusual variability within the musculocutaneus nerve 
(MCN) in the left upper limb. In this case, there are two 
separate MCNs. Such variability has only been observed in 
a few studies.1–4

The MCN is a mixed nerve. It comes from the lat�
eral bundle of the brachial plexus within the axillary cav�
ity (C5–C7). Moving from the axillary cavity, it pierces the 
coracobrachialis muscle, going between the biceps brachii 
and the brachialis. Within the neurovascular bundle, this 
nerve runs laterally from the axillary artery and the me�
dian nerve (MN), and forward from the radial and axillary 
nerves. Along its entire length, this nerve gives off motor 
and sensory branches: motor – to the coracobrachialis, bi�
ceps brachii and brachialis, sensory – branches supplying 
the skin of the lateral part of the forearm and hand. The 
final branch of this nerve is the lateral antebrachial cutane�
ous nerve, which pierces the fascia of the arm in the area of 
the ulnar flexion.5–8

The embryological basis for the formation of the MCN 
covers the 4th to 7th week of gestation. Between 49th and 
50th day, the final orientation and structure of the brachial 
plexus is similar to that seen in adults. This period is signifi�
cant for the formation of any variability.8–10

The double MCN is rarity. In the literature the most 
common cases presence accessory branch connecting the 
MCN with the MN.

2. AIM

Our purpose is to present a very unusual variability – the 
double MCN. And also the analysis of the clinical conse�
quences of such a case.

3. CASE STUDY

During the dissection at the Department of Anatomy, 
School of Medicine, Collegium Medicum, University of 
Warmia and Mazury in Olsztyn, Poland, a 50-year-old wom�
an was diagnosed with double MCN. After careful analysis, 
the course of both MCNs in relation to each other and other 
anatomical structures was assessed. The extent of motor in�
nervation was also specified (Figure 1).

4. RESULTS 

MCN proper (MCNp) runs in a standard way, piercing the 
coracobrachialis muscle (length up to the muscle 5 cm) go�
ing between the biceps brachii and brachialis. MCN acces�

sory (MCNa) departs from the lateral bundle 1.7 cm below 
the MCNp. Then MCNa goes to the brachialis (the length 
to the brachialis is 13.5 cm) and innervates it. MCNp in�
nervates the coracobrachialis muscle and both heads of the 
biceps brachii.

5. DISCUSSION 

There are many different classifications of variability of 
MCN. This is due to the fact that variations within this 
structure are very frequent. In a study carried out on 200 
brachial plexuses, 53.5% of the samples taken showed an�
atomical variations.11 However, in a study on 167 upper 
limbs, 2 cases of a double MCN were reported, which to�
gether account for 1.2% of all samples tested.3

One form of classification was proposed, among others, 
by Le Minor identifying 5 types of variation: 
(1)	involves the lack of communication between the MCN 

nerve and the MN; 
(2)	some of the MCN fibers connect to the MN; 
(3)	the lateral root of the MN departs from the MCN; 
(4)	all MCN fibers are bonded to the MN; 
(5)	all MCN fibers are fully bonded to the MN along the 

entire length of this nerve. 
Which means no proper MCN.12 Another classification pro�

Figure 1. Musculocutaneus nerve: (1) medial cord of bra-
chial plexus; (2) lateral cord of brachial plexus; (3) me-
dian nerve; (4) ulnar nerve; (5) radial nerve; (6) serratus 
anterior; (7) coracobrachialis; (8) brachialis; (9) biceps 
brachii; (10) deltoid.
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posed by the authors in 2009 is the definition of 4 consecu�
tive steps:
(1)	first step: 0 – no nerve, 1 i MCN present;
(2)	second step: A – MCN passes through the coracobrachi�

alis muscle, B-does not pass through the coracobrachia�
lis muscle;

(3)	third step: 0 – no connecting branches; 1 – one con�
necting branch, 2 – at least two connecting branches; 
3 – MCN connects to MN; 4 – MCN distal beginning of 
the nerve;

(4)	fourth step: P – The branch connecting the MCN with 
the MN is before the puncture of the coracobrachialis 
muscle; D – The branch connecting the MCN with the 
MN is distal to the puncture of the coracobrachialis mus�
cle; PD – Presence of the distal and proximal branches 
connecting the MCN to the MN. 

The author, in case of the absence of MCN, took into ac�
count two options for the place of departure of the branches 
to coracobrachialis, biceps brachii and brachialis: 1 – the 
branches depart from the common trunk of the MN; 2 – 
branches depart from MN.13 

This is an inaccurate classification taking into account 
the vast majority of variability, but it ignores the classifica�
tion due to the number of MCN nerves with which we come 
into contact with our case.

Accurate knowledge of the course and variability of the 
position of the brachial plexus nerves and their branches 
is important in traumatology of the shoulder joint, during 
surgery, anesthesia, etc. It has been found that over 50% of 
all anatomical variations within the nervous system con�
cern the brachial plexus.14,15 Intra-bundle distance of each 
MCN branches is important in microsurgical procedures, 
which helps to avoid iatrogenic damage. On the other hand, 
an abnormal MCN lesion can lead to paralysis or loss of 
sensation in the skin of the lateral part of the forearm, the 
lateral withers of the thumb and the elbow area. Paralysis 
may involve the coracobrachialis, biceps brachii and bra�
chialis muscles. The above damage may lead to impaired 
pronation and supination of the wrist and supination of the 
forearm.2,3,8,16–20

In our case, MCNp motor innervates the coracobrachia�
lis muscle and both heads of the biceps brachii muscle. On 
the other hand, MCNa innervates the brachialis muscle.

In such a situation, with an isolated MCNp lesion, the 
function of the coracobrachialis and biceps brachii muscles 
will be impaired. In contrast, the function of the brachialis 
muscle should be preserved. This enables innervation with 
MCNa fibers. On the other hand, damage to an isolated 
MCNa can lead to the abolition or weakening of the func�
tion of the brachialis muscle.

Understanding of the variability within the brachial 
plexus and its branches can be critical in upper limb anes�
thesia. To block the nerves of the brachial plexus, it is neces�
sary to distribute the drug around each of the nerves. In our 
case, due to the presence of additional MCNa, additional 
drug administration is necessary.18

6. CONCLUSION

(1)	Variations within the brachial plexus are encountered 
more often than the anatomically described course. 

(2)	We have presented a situation that describes a rare dou�
ble MCN. 

(3)	Each different course of the brachial plexus nerves is im�
portant in performing microsurgical procedures and is 
very significant in the case of upper limb anesthesia. 

(4)	The block of the brachial plexus, compared to the bra�
chial anesthesia, allows for better pain control, less need 
for opioids and an improvement in the range of func�
tions after the procedures.
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