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PATTERNS OF CONNECTION BETWEEN THE MUSCULOCUTANEOUS
AND THE MEDIAN NERVES

Desislava M. Paleva, Summary

Emi]yan A. Ivanov The musculocutaneous nerve (MCN) is normally the
terminal branch of the lateral cord of the brachial plexus.
The MCN is described as having frequent variations.
De.p artment of Anatomy, Possible variations include absence of the MCN and
HISt‘?lOgy ar.ld CytOl‘)gy possible communicating branches between the
Medical University-Pleven musculocutaneous and the median nerves (MN). The
following research aims to describe the most common
communications between the MCN and MN with respect
to the point of entrance of the MCN to the
coracobrachialis muscle. Variations of the brachial plexus
were observed during routine cadaveric dissection in our
department. The branches of the lateral and medial cord of
the brachial plexus were carefully dissected and
variations were noted. We were able to dissect bilaterally
the brachial plexuses of eight cadavers. We found one case
of communication between MCN and MN distal to the
point of entry of the MCN into the coracobrachialis, and
two cases of communications where the MCN did not
pierce the coracobrachialis. Despite the limited research
we have conducted on upper limbs we have found a
relatively rare type of communications according to the
preceding research. Our findings could be considered a
stimulus for further deeper analysis of the various types of
communications between the MCN and MN.

Key words: median nerve, variations, communicating
branches, musculocutaneous nerve

Introduction

Variations in the formation of the brachial plexus of
nerves are frequently observed during clinical procedures
of axillary region and routine dissection. The brachial
plexus is formed by the ventral rami of spinal nerves C5-
C8 and Th,. These anterior rami come together in specific
way and form the superior, middle and inferior trunks of
the brachial plexus and these, in turn, give rise to the
lateral, medial and posterior cords.

The subject of this research is the relationship between
the musculocutaneous and median nerves. The
musculocutaneous nerve extends from the lateral cord,
pierces the coracobrachialis and descends laterally
between the biceps and brachialis to the lateral side of the
arm. It innervates the coracobrachialis, both the heads of
the biceps and the brachialis. The musculocutaneous
nerve continues distally as the lateral cutaneous nerve of
the forearm. The median nerve is formed in the axilla by
the union of lateral and medial roots, respectively coming
from lateral and medial cords. Initially, the median nerve
enters the arm lateral to the brachial artery. Near the
insertion of the coracobrachialis it crosses in front of the
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artery and descends medially to the cubital fossa.

The musculocutaneous nerve is a nerve that often
variates with respect to its course in the
coracobrachialis as well as with respect to its
relationship with the median nerve. The most
frequently cited variations include:

e absences of course of the nerve in the muscle
[1,2,3]

e total lack of the nerve, in which case the flexors
ofthe arm are supplied by the lateral root ofthe
mediannerve [2,4] or by its trunk [5, 6]

e communications between the musculocuta-
neous and median nerves occurring proximally
[3, 7] or distally from the coracobrachialis [3,
7,8,9,10].

Arora J. et al [11] reported two communications
between median and musculocutaneous nerves. The
proximal communicating trunk was given off before
the musculocutaneous nerve pierced the
coracobrachialis. The distal communicating branch is
found after the musculocutaneous nerve had supplied
coracobrachialis and biceps brachii.

Uyaroglu K. [12] describes a rather rare way of
communication in which anastomotic branch
originates from the median nerve and joins the
musculocutaneous nerve.

Our aim was to observe the topography of the
musculocutaneous nerve and to describe the abnormal
communications between musculocutaneous and
median nerves we have found in formalin-fixed upper
limbs dissected in department of Anatomy, Histology
and Embryology, MU-Pleven.

Results

In three limbs out of sixteen which we have examined
we have found communications between the
musculocutaneous and median nerves, and in the
remaining thirteen upper limbs the musculocutaneous
nerve pierces the coracobrachialis and did not
communicate with the median nerve.

In the first limb we have found a communicating
branch between the nerves after piercing the
coracobrachialis (Fig.1, a, b). The length of the
communicating branch was 8 cm, and the place of
leaving the musculocutaneous nerve was 17 cm above
the epicondyle line of humerus.

In the second limb the trunk of the
musculocutaneous nerve did not pierce the muscle but
after gave off a branch for it, courses distally gave offa
communicating branch to the median nerve 5 cm long
and 20 cm above the epicondyle line of humerus
(Fig.2,a,b).

In the third upper limb we have observed a
relatively low formation of the median nerve by the
union of its medial and lateral roots. The
musculocutaneous nerve was run with the lateral root
of the nerve and after leaving median nerve it did not
pierce the coracobrachialis. Distally the
musculocutaneous nerve gave off a communicating
branch to the median nerve and supplied the
coracobrachialis, biceps and brachialis in the arm. The
length of communicating branch was 3 cm, and the
place of leaving the musculocutaneous nerve was 15
cm above the epicondyle line of humerus (Fig.3, a, b).

In the three described limbs the musculocutaneous
nerve continues as the lateral cutaneous nerve of the
forearm. No vascular anomalies have been observed
in these extremities.

Fig.1. Photograph a) and the schematic diagram b) of the dissected upper limb showing distal communication
between the median and musculocutaneous nerves after piercing the coracobrachialis

Fig.2. Photograph a) and the schematic diagram b) showing that the trunk of the musculocutaneous nerve does
not pierce the muscle but it communicate distally with the median nerve
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Fig. 3. Photograph a) and the schematic diagram b) showing the musculocutaneous nerve did not pierce the
coracobrachialis. In this instance the nerve runs with the lateral root of the median nerve and distally gives off a
communicating branch to the median nerve

Discussion

We presented three anatomical communications
between the musculocutaneous and median nerves
observed during routine cadaver dissection course in
16 upper limbs. The anomalies in formation of the
brachial plexus and the communications between the
two nerves are described in detail in literature [1, 2, 3,
4,5,6,7,8,9,11,12,13,14,15,16].

The existence of these communications between
the musculocutaneous and median nerves may be
attributed to the random factors influencing the
mechanism of formation of limb muscles and
peripheral nerves during embryonic life or with the
fact that the two nerves have common embryogenesis
and originate from a common trunk.

There were three most popular classifications of
the anatomical communications between the
musculocutaneous and median nerves.

Loukas et al. [3] in their study of 258 specimens
have discovered variations in 119 of them. They
classify themin five types:

Type I (45%) — the communications are proximal
to the point of entry of the musculocutaneous into the
coracobrachialis

Type II (35%) — the communications are distal to
the point of entry of the musculocutaneous into the
coracobrachialis

Type III (11%) — here, the musculocutaneous does
not pierce the coracobrachialis

Type IV (9%) — in this variation the
communications are proximal to the point of entry of
the musculocutaneous into the coracobrachialis and
additional communication takes place distally.

The second anatomical classification belongs to
Le Minor [cited from §, 9, 10, 13, 14, and 16] who puts
the variations between the musculocutaneous and
median nerves into 5 categories:

Type 1: there are no communicating fibers
between musculocutaneous and median nerves. The
musculocutaneous nerve pierces the coracobrachialis
muscle and innervates the coracobrachialis, biceps
brachii and brachialis muscles

Type 2: although some fibers of the medial root of
the median nerve unite with the lateral root of the

median nerve to form the median nerve, some leave to
run within the musculocutaneous nerve and after some
distance leave it to join their proper trunk

Type 3: the lateral root of the median nerve runs
into the musculocutaneous nerve and after some
distance leaves it to join their proper trunk

Type 4: the fibers of the musculocutaneous nerve
unite with the lateral root of median nerve and after
some distance the musculocutaneous nerve emanates
from the median nerve

Type 5: the musculocutaneous nerve is absent. Its
fibers run within the median nerve along its course.

The simplest classification belongs to Choi
according to whom the communications can be
divided into 3 patterns:

Pattern 1 —fusion of both nerves

Pattern 2 — presence of one connecting branch
between both nerves

Pattern 3 — presence of two connecting branches
between both nerves.

Some rare variations could also be found in
literature.

Oluyemi A. et al [9] have reported brachial plexus
with two cords (lateral and medial) and three abnormal
communications (between two cords, between
musculocutaneous and median nerves, and between
radial and ulnar nerves).

Uzun A. [15] and Seed M. [10] reported an
abnormal formation of the median nerve of three and
four roots and also communication between the
musculocutaneous and median nerves.

Mostafa El-Naggar [ 1] reported a case in which the
coracobrachialis muscle has two heads — superficial
and deep. Both heads are innervated by branches of
the musculocutaneous and after that the nerve
emanates a branch to median nerve.

Conclusion

On the grounds of the existing medical literature and
our own observations we have reached the conclusion
that the communications in brachial plexus are
common and must be taken into consideration during
surgical and anesthesiological procedures in axilla.

181




182

J Biomed Clin Res Suppl. 1 Vol. 2 No. 1, 2009

The communicating branches between the

musculocutaneous and median nerves, observed in the
present study, could be considered as type two and
third according to Le Minor and Loukas'
classifications.

References

1.

El-Naggar M. A study on the morphology of the
coracobrachialis muscle and its relationship with
the musculocutaneous nerve. Folia Morphol.
2001;60(3):217-24.

Gumusburn E. A variation of the brachial plexus
characterized by the absence of the
musculocutaneous nerve - a case report. Surg
Radiol Anat. 1999;22:63-5.

Loukas M. Musculocutaneous and median nerve
connections within, proximal and distal to the
coracobrachialis muscle. Folia Morphol.
2005;64(2)101-8.

Gumusalan Y. Variant Innervation of the
coracobrachialis muscle and unusual course of the
musculocutaneous nerve in man. Acta Anat
Nippon. 1997;73:269-2.

Georgiev GP. Unusual high — origin of the pronator
teres muscle from a Struthers' ligament coexisting
with a variation of the musculocutaneous nerve.
Romanian Journal of Morphology and
Embryology. 2009;50(3);497-9.
Nayak S. Absence of musculocutaneous nerve
associated with clinically important variations in
the formation, course and distribution of the
median nerve — a case report. Neuroanatomy.
2007;6:49-50.

Eman El-Azab Beheiry. Anatomical variations of
the median nerve distribution and communication
in the arm. Folia Morphol. 2004;63(3):313-8.
Kocabiyik N. An accessory branch of
musculocutaneous nerve joining median nerve.
Neuroanatomy. 2005;4:13-5.

10.

I1.

12.

13.

14.

15.

16.

Oluyemi KA, Adesanya OA, Saalu CL, Okwuonu
UC, Ofusori DA, Odion BL Communication
between median and musculocutaneous nerve and
accessory head of biceps brachii: a case report.
The Internet Journal of Surgery. 2007; [cited 2009
Aug 12];12(1):[about 3 p.]. Avaiable from:
http://www.ispub.com/journal/the_internet_journ
al_of surgery/volume 12 number 1/article
Saeed M. Median and musculocutaneous nerves:
variant formation and distribution. Clin Anat.
2003;16(5):453-7.

Arora J. Inter-communications between median
and musculocutaneous nerves with dual
innervation of brachialis muscle - a case report. J
Anat Soc India. 2003;52(1):66-8.

Uyaroglu FG, Kayalioglu G, Ertiirk M. Anastomo-
tic branch from the median nerve to the
musculocutaneous nerve: a case report. Anatomy.
2008;2:63-6.

Oluyemi KA, Adesanya OA, Ofusori DA, Okwu-
onu UC, Ukwenya VO, Om'iniabohs FA et al.
Abnormal pattern of brachial plexus formation:
An Original Case Report. The Internet Journal of
Neurosurgery. 2007; [cited 2009 Aug
12];4(2):[about 4 p.]. Avaiable from:
http://www.ispub.com/journal/the_internet journ
al of neurosurgery/volume 4 number 2 29/art
icle

Song Wu-Chul. A variation of the Musculocutane-
ous nerve absent. Yonesei Med Journal.
2003;44(6):1110-3.

Uzun A. A variation in the formation of the median
nerve: communicating branch between the
musculocutaneous and median nerves in man.
FoliaMorphol. 2001;60(2):99-101

Chitra R. Varius types of intercommunications
between musculocutaneous and median nerves: an
analitycal study. Ann Indian Acad Neurol.
2007;10:100-4.




	Page 1
	Page 2
	Page 3
	Page 4

