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Abstract

Variations of the musculocutaneous nerve (MC) are not common. Much has been reported on the relationship in
between the MC and the coracobrachialis muscle as well as the connections between the MC and median nerve.
However, the classification of MC variations according to the origin of MC is seldom seen. We observed and
analysed a total of 160 upper limbs from 80 adult cadavers to record anatomical variations in the MC. These
variations were classified into five groups depending on the origin of MC: Group 1: The normal type. Classic
description found in textbooks (142 arms, 88.75%); Group 2: Multi-branch type. Two or three branches originated
from the lateral cord of the brachial plexus, dominating the corresponding muscles. (3 arms, 1.87%); Group 3: Mixed
type. The lateral cord of the brachial plexus and median nerve sent branches to constitute the MC respectively. (1
arm, 0.63%); Group 4: Absence type. The MC originated from the median nerve directly. (5 arms, 3.12%); Group 5:
Combining type. The MC originated from the lateral cord of the brachial plexus, then gave branches to the
corresponding muscles, and finally joined the median nerve (9 arms, 5.63%). The new classification proposed is
thought to make easy our clinical practice and to avoid errors caused by anthropometric differences.

Keywords: Musculocutaneous nerve; Anatomical variation;
Classification; Peripheral nerve repair; Anesthesia

Introduction
The brachial plexus innervates muscles, joints, and skin of the upper

limb by means of supraclavicular and infraclavicular branches. The
latter come from the lateral, medial, and posterior cords of the brachial
plexus. The lateral cord gives rise to the lateral root of the median
nerve, the lateral pectoral nerve, and the musculocutaneous nerve
(MC). The musculocutaneous nerve is the continuation of the lateral
cord of the brachial plexus. It pierces the coracobrachialis muscle and
descends laterally between the biceps and brachialis muscles and
supplies all the muscles in the anterior (flexor) compartment of the
arm. Much research has been conducted on the classification of
variations in the musculocutaneous nerve. There are different
priorities and different methods. Some authors frequently reported the
musculocutaneous nerve not perforating the coracobrachialis muscle
and the presence of communicating branches with the median nerve.

For example, the relationship in between the MC and the
coracobrachialis muscle was first observed by the Italian anatomist
Giulio Casserio (1556–1616), pupil of Fabricius and teacher of William
Harvey (1578–1657) at Padua [1,2]. Subsequently, it was observed and
discussed by various authors Kosugi et al. [3-8]. In addition, the
distribution of MC, or rather, the innervation of the brachialis muscle
was reported by Yang et al. [2,4]. Furthermore, the connections at the
arm level between the MC and median nerve (MN) were described by
many authors [9-21]

However, the classification of MC variations according to the origin
of MC is not reported often. This method of variations of MC is easy-
to-understand and clinically important for surgeons, orthopaedists,
and anaesthetists performing pain management therapies or regional
anaesthesia to the upper limb. The aim of this study is to describe

variations depending on the origin of MC in adult cadavers and
provide morphological basis for clinical diagnosis and treatment of
diseases.

Materials and Methods
A total sample of 80 adult cadavers (160 arms) was examined at the

Department of Anatomy, North China University of Science and
Technology. These cadavers’ heights range between 155 cm and 178 cm
(168 cm on average). And there is no operation trace and history of
illness associated with musculocutaneous nerve and its branches. They
were fixed and preserved in alcoholic solution for the anatomical
practice, prepared with ethyl alcohol, formalin, phenol and other
chemicals. The upper limbs were dissected through a longitudinal
incision on the anterior aspect of the arm from the level of the
acromion to the elbow.

The skin, subcutaneous fat and fascia were removed to expose the
musculocutaneous nerve. The origin, course, branching and
distribution of MC were observed in detail. After observation of the
relationships to whole MC, the specimens of variation were measured
with Vernier callipers. The variation was drawn in each specimen, and
the patterns were summarized.

Results
Through the observation of the 160 cases of specimens, we classified

the variations into five main groups (Table 1).

Group 1, The Normal type: The musculocutaneous nerve is the
continuation of the lateral cord of the brachial plexus. It pierces the
coracobrachialis muscle and descends laterally between the biceps and
brachialis muscles and supplies all the muscles in the anterior (flexor)
compartment of the arm. Variations from the normal pattern were
seen in 142 (88.75%) of the whole sample of 160 cadavers (Figure 1).
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Figure 1: The normal type (Group 1). MC is the continuation of the
lateral cord of the brachial plexus (L). It pierces the coracobrachialis
muscle and descends laterally between the biceps and brachialis
muscles and supplies all the muscles in the anterior (flexor)
compartment of the arm. (L: Lateral Cord of the Brachial Plexus; M:
Medial Cord of the Brachial Plexus; MN: Median Nerve; MC:
Musculocutaneous Nerve; UN: Ulnar Nerve; CN: Medial
Antebrachial Cutaneous Nerve; AA: Axillary Artery).

Group 2, The Multi-branch type: Two or three branches which were
separated from the lateral cord of the brachial plexus formed the MC
and dominated the corresponding muscles. This group occurred in 3
(1.87%) of the 160 dissected limbs (Figure 2).

Figure 2: Multi-branch type (Group 2). Two branches (CB, the
common trunk between BB and B) originated from the lateral cord
of the brachial plexus. (L: Lateral Cord of the Brachial Plexus; CB:
Branch to Coracobrachialis; BB: Branch to Biceps Brachii; B:
Branch to Brachialis; MN, Median Nerve; MC: Musculocutaneous
Nerve; LCN: Lateral Cutaneous Nerve; AA: Axillary Artery; UA:
Ulnar Artery; RA: Radial Artery).

Group 3, The Mixed type: The lateral cord of the brachial plexus and
median nerve sent branches to constitute MC respectively. In other
words, the MC originated from the brachial plexus and median nerve.
It occurred in 1 (0.63%) of the 160 dissected limbs (Figure 3).

Figure 3: Mixed type (Group 3). The MC originated from the
brachial plexus and median nerve. In this case, CB originated from
the brachial plexus, BB and B originated from median nerve. (CB:
Branch to Coracobrachialis; BB: Branch to Biceps Brachii; B:
Branch to Brachialis; MN: Median Nerve; LCN: Lateral Cutaneous
Nerve; UN: Ulnar Nerve; CN: Medial Antebrachial Cutaneous
Nerve; AA: Axillary Artery).

Group 4, The Absence type: the MC originated from the median
nerve directly, which means that it is a branch of the median nerve. We
called it as absence of MC. It occurred in 5 (3.12%) of the 160 dissected
limbs (Figure 4).

Figure 4: Absence type (Group 4). The MC originated from the
median nerve directly, which means that it is a branch of the
median nerve. In the above two cases, BB, B and LCN originated
from the median nerve. (BB: Branch to Biceps Brachii; B: Branch to
Brachialis; LCN: Lateral Cutaneous Nerve; MN: Median Nerve).

Group 5, The Combining type: The MC originated from the lateral
cord of the brachial plexus, then gave branches to the corresponding
muscles, and finally joined the median nerve. It occurred in 9 (5.63%)
of the 160 dissected limbs (Figure 5).
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Group 1 Group 2 Group 3 Group 4 Group 5

cases 142 3 1 5 9

% 88.75% 1.87% 0.63% 3.12% 5.63%

Table 1: Distribution of variations of musculocutaneous nerve in 160
cases of specimens.

Discussion
The course of the musculocutaneous nerve is traditionally described

as follows: After a 6.7 ± 1.6 cm distance from its origin [22], it pierces
the coracobrachialis muscle and descends laterally in between the
biceps brachii and brachialis muscle. It supplies the coracobrachialis
before the nerve enters the muscle. Branches to the biceps brachii and
brachialis are supplied after the MC has pierced the muscle,
approximately 14.1 ± 1 cm from its origin [22]. In the elbow, it
perforates the deep fascia lateral to the tendon of biceps and continues
as the lateral cutaneous nerve of the forearm [23-29].

Figure 5: Combining type (Group 5). The MC originated from the
lateral cord of the brachial plexus, then gave branches (BB,B) to the
corresponding muscles, and finally joined MN. (L: Lateral Cord of
the Brachial Plexus; M: Medial Cord of the Brachial Plexus; BB:
Branch to Biceps Brachii; B: Branch to Brachialis; LCN: Lateral
Cutaneous Nerve; MN: Median Nerve; MC: Musculocutaneous
Nerve; UN: Ulnar Nerve; CN: Medial Antebrachial Cutaneous
Nerve; AA: Axillary Artery; BA: Brachial Artery; : The MC Joined
to the MN).

In addition to the normal course, there also exist lots of variations of
the MC. And many ways to classify variations in the MC have been
published, some of which were modified or extended by the authors
who could not classify their findings with current taxonomies. Next,
this article describes some current classifying methods of MC
variations, their clinical importance and problems of the three articles
in detail [3,8,20-32] as well as some other classifications roughly. And
the different methods for classification of the MC described by the
mentioned authors were presented in the Table 2.

Kosugi et al. [3] classified the MC variations by the number and
direction of the connecting branches into five groups. Group 1: pattern
without communication. Group 2: A communicating branch from the

MC to the median nerve. And it was subdivided into three subgroups.
Subgroup A: the origin of the branch was before the musculocutaneous
entered the coracobrachialis. Subgroup B: the communicating branch
passed through the muscle. Subgroup C: the communicating branch
originated after the nerve exited the muscle. Group 3: a branch
running form the median nerve to the MC. Group 4: Both the above
communications (Groups 2 and 4) were present in the same limb.
Group 5: other patterns. Clinically, they expounded that the palmar
nerves of the upper limbs were originally formed of one common
trunk and three main nerves branched off as differentiation occurred.
In addition, from a clinical point of view, such taxonomy is of great
importance during flap dissections, posttraumatic evaluations of the
arm or peripheral nerve repair [33]. Nevertheless, the differences of the
origin of MC may not be paid enough attention to.

Yang et al. [24] classified the distribution of motor fascicles to biceps
and brachialis. The innervation pattern of the biceps was divided into
three types. Type I: a primary motor branch bifurcates into two
secondary nerve branches, each separately innervating the long and
short heads of the biceps. Type II: two primary motor branches from
the main musculocutaneous nerve trunk. The proximal branch
innervates the short head of the biceps and the distal branch innervates
the long head of the biceps. Type III: primary motor branch from the
main musculocutaneous nerve trunk that bifurcates into two
secondary branches to individually innervate the two heads of the
biceps, plus an additional primary branch, distal to the former that
innervates the distal part of the biceps at its common belly. And the
innervation pattern of the brachialis muscle was divided into two
types. Type I: Single primary branch innervating the brachialis from
the main musculocutaneous nerve trunk. Type II: two primary
branches that innervate the brachialis from the main
musculocutaneous nerve trunk. On clinical, they documented the
innervation of the biceps and brachialis in detail, which enable ready
location to their motor nerves. And the point where the motor branch
arose from the main MC trunk has also been recorded. The method is
meaningful and easy to apply in surgical contents during the
management of complex problems of the nervous system whereas, they
placed more emphasis on the relation to the biceps and the brachialis
muscle. Besides, Yang et al. [24] used cadaveric upper limb specimens
disarticulated at the shoulder. That the brachial plexus was sectioned at
the level of the cords might disturb the measurements.

Choi et al. [20] described three patterns of connections between the
MC and the median nerve. Pattern 1: Fusion of MC and median
nerves. Pattern 2a: Single connecting branch between the
musculocutaneous and median nerves. Pattern 2b: Two or three
branches from the MC joining to form one anastomotic branch to the
median nerve. Pattern 3: Two connecting branches between the
median and musculocutaneous nerve were present. Clinically, they
presented a unified classification including their own results and those
of others, and analyzed the related morphological features of their
variation and distribution by side and gender. This musculocutaneous-
median nerve connection has been considered clinically important for
the correct interpretation of clinical neurophysiology, understanding
the anatomy of anterior repairs for trauma to the shoulder, and in the
understanding of median and musculocutaneous nerve dysfunction
[30,34] Flatow et al. and Sonck et al.). But variations of MC not only
exist between the MC and MN, there are still some other more
complex variations. This method of classification may not be
comprehensive.
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In addition, a simple three-point classification, which was based on
the position of the origin of the anastomotic branch in relation to the
coracobrachialis muscle, but omitting many morphological details, has
been proposed [4]. And some classifications focus on the absence of
the MC has also been suggested [8,25-27] Further classification
systems have been used making it difficult to compare studies
[25,28-32,35].

These varied approaches to classification made us review previous
studies and reclassify the results together with our data. Their
disadvantages also let us be more focused and cautious. To avoid these,
the following classification is put forward. In this article, five groups of
classification methods based on the origin of the MC were illustrated.
Group 1: Classic description found in text books (88.75%, Figure 1).
Group 2: Two or three branches originated from the lateral cord of the
brachial plexus, dominating the corresponding muscles (1.87%, Figure
2). Group 3: The lateral cord of the brachial plexus and median nerve
sent branches to constitute MC respectively. In other words, the MC
originated from the brachial plexus and median nerve (0.63%, Figure
3). Group 4: The MC originated from the median nerve directly, which
means that it is a branch of the median nerve (3.12%, Figure 4). Group
5: The MC originated from the lateral cord of the brachial plexus, then
gave branches to the corresponding muscles, and finally joined the
median nerve (5.63%, Figure 5).

Different Methods

Kosugi et al. [3] By the number and direction of the connecting
branches of the MC

Yang et al. [24] By the innervation of the biceps and brachialis

Choi et al. [20] By the connections between the MC and the median
nerve

Venieratos and
Anagnostopoulou [4]

By the position of the origin of the anastomotic
branch in relation to the coracobrachialis muscle

Buch-Hansen et al. [25] By the absence of the MC

Table 2: Different methods for the classification of the
musculocutaneus nerve, described by previous authors.

The variations of MC are clinically important for surgeons,
orthopaedists, and anaesthetists performing pain management
therapies or regional anaesthesia to the upper limb. On the one hand,
during flap dissections, unexpected nerve damages could arise
especially by surgeons who are familiar with routine course of
peripheral nerves and their relationship with neighbouring structures
but inexperienced in variations (Ibrahim et al.). Any injury to
musculocutaneous nerve in a patient with this kind of variation
presents as double nerve injury, which makes the diagnosis more
problematic. On the other hand, although anterior approach for
internal fixation of humeral fractures seems to be safer than the
posterior approach because of high risk of radial nerve damage in
posterior approach, again the surgeon should be familiar with the
neurovascular variations in arm not to cause an iatrogenic damage to
these structures during their retraction for exposure of fracture line.
Additionally, blocking techniques can be used on MC because the
control of flexion spasticity at the elbow is often important in the
treatment in certain types of cerebral or spinal cord damage [36]. Thus,
a more precise knowledge of the MC than that found in classical
anatomical texts is of great need. Surgeons should be aware of these
nerve variations. Our methods are meaningful and easy to apply in

surgical or clinical contents during the management of complex
problems of the nervous system. And the variations of MC should be
given much attention during clinical investigation and management of
disorders of the upper limb.

Acknowledgments
We thank Dr. Zhang Yuxin for providing some suggestions of the

bodies that were used in our study, and Mr. Jia Xusheng of the
dissecting room for help during preparation of material.

References
1. Diab M (1999) Lexicon of Orthopeadic Etymology. (1stedn). Singapore:

Harwood Academic Publishers.
2. Lee H (2000) Dates in Neurology: A chronological record of progress in

neurology over the last millenium. New York: Informa Health Care.
3. Kosugi K, Shibata S, Yamashita H (1992) Supernumerary head of biceps

brachii and branching pattern of the musculocutaneus nerve in Japanese.
Surg Radiol Anat 14: 175-185.

4. Venieratos D, Anagnostopoulou S (1998) Classification of
communications between the musculocutaneous and median nerves.
Clin Anat 11: 327-331.

5. Uysal II, Seker M, Karabulut AK, Büyükmumcu M, Ziylan T (2003)
Brachial plexus variations in human fetuses. Neurosurgery 53: 676-684.

6. Loukas M, Aqueelah H (2005) Musculocutaneous and median nerve
connections within, proximal and distal to the coracobrachialis muscle.
Folia Morphol (Warsz) 64: 101-108.

7. Buch C (1964) On the variation in the method of innervation of the
biceps muscle of the arm with special reference to branches from the
musculocutaneous nerve and the median nerve. Anat anz 114: 131-140.

8. Chitra R (2007) Various types of intercommunications between
musculocutaneous and median nerves: An analytical study. Ann Indian
Acad Neurol 10: 100-104.

9. Calori L (1866) Delle corrispondenze del nervo musculocutaneo con il
capo soprannumerario del bicipite bracchiale e colbracchiale interno.
Mem Accad Sci Istituto di Bologna 6: 149-155.

10. Baart J, Pye-Smith PH, Phillips JJ (1869) Notes of abnormalities observed
in the dissecting room during the winter sessions of 1866-1867 and
1867-1868. Guy’s Hosp Reports 14: 436-455.

11. Curnow J (1873) Notes of some irregularities in muscles and nerves. J
Anat Physiol 7: 304-310.

12. Herve G (1889) Variations correlatives: biceps a quatre chefs, trajet devie
du nerf musculocutane. Bull Soc Anthropol Paris 12: 405-410.

13. Smith GE (1894) Some rare nerve and muscle anomalies, with remarks
on their significance. J Anat Physiol 29: 84-98.

14. Pohlman AG (1908) Multiple anomalies in the upper extremities of one
cadaver. J Anat Physiol 42: 433-437.

15. Vitali G (1912) Variete bilaterale de nerf musculocutane et des arteres du
membre superieur; biceps a trois chefs et arc axillaire chez le meme
individu. Arch Ital Biol 57: 313-314.

16. Kerr AT (1918) The brachial plexus of nerves in man, the variations in its
formation and branches. Am J Anat 23: 285-395.

17. Ferner H (1938) Der Nervus musculocutaneus, seine Verlaufsvarietaten
am oberarm und deren Beziehungen zur Entwicklung eines Caput
tertium musculi bicipitis. Zeitschr Anat Entwicklung 108: 567-586.

18. Le Minor JM (1990) A rare variation of the median and
musculocutaneous nerves in man. Arch Anat Histol Embryol 73: 33-42.

19. Nakatani T, Tanaka S, Mizukami S (1998) Two rare anomalies of the
brachial plexus. J Anat 192: 303-304.

20. Choi D, Rodríguez-Niedenführ M, Vázquez T, Parkin I, Sañudo JR (2002)
Patterns of connections between the musculocutaneous and median
nerves in the axilla and arm. Clin Anat 15: 11-17.

Citation: Leng L, Liu H, Wang T, Liu L, Si D (2016) Classifying Musculocutaneous Nerve Variations Depending on the Origin. J Neurol Disord 4:
276. doi:10.4172/2329-6895.1000276

Page 4 of 5

J Neurol Disord
ISSN:2329-6895 JND, an Open Access Journal

Volume 4 • Issue 4 • 1000276

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwij8M-OwOPNAhXHKY8KHfWXAHsQFgggMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1641744&usg=AFQjCNF7-XNMjoMikX96vlu30p3r1aeHRw&sig2=mqXoak-E1jl2vwCZj4Yrbw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwij8M-OwOPNAhXHKY8KHfWXAHsQFgggMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1641744&usg=AFQjCNF7-XNMjoMikX96vlu30p3r1aeHRw&sig2=mqXoak-E1jl2vwCZj4Yrbw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwij8M-OwOPNAhXHKY8KHfWXAHsQFgggMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1641744&usg=AFQjCNF7-XNMjoMikX96vlu30p3r1aeHRw&sig2=mqXoak-E1jl2vwCZj4Yrbw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZ3O2FwOPNAhUMNo8KHfV_A50QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F9725577&usg=AFQjCNHLzbMj60F3MoHsEextYZ-iULo2cQ&sig2=Y6NoFaBvTtygYryxF_JCBw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZ3O2FwOPNAhUMNo8KHfV_A50QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F9725577&usg=AFQjCNHLzbMj60F3MoHsEextYZ-iULo2cQ&sig2=Y6NoFaBvTtygYryxF_JCBw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZ3O2FwOPNAhUMNo8KHfV_A50QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F9725577&usg=AFQjCNHLzbMj60F3MoHsEextYZ-iULo2cQ&sig2=Y6NoFaBvTtygYryxF_JCBw
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjHwJb9v-PNAhXCwI8KHcnkDOkQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16121328&usg=AFQjCNHa7p5dMKfcjYwEQW6zZxplUlkpWg&sig2=JFBSQTG1Cd_E1_rJQACsUQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjHwJb9v-PNAhXCwI8KHcnkDOkQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16121328&usg=AFQjCNHa7p5dMKfcjYwEQW6zZxplUlkpWg&sig2=JFBSQTG1Cd_E1_rJQACsUQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjHwJb9v-PNAhXCwI8KHcnkDOkQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16121328&usg=AFQjCNHa7p5dMKfcjYwEQW6zZxplUlkpWg&sig2=JFBSQTG1Cd_E1_rJQACsUQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiCneLLv-PNAhWJuI8KHUGVAjUQFgggMAA&url=http%3A%2F%2Fwww.persee.fr%2Fdoc%2Fbmsap_0301-8644_1889_num_12_1_6455&usg=AFQjCNFZOAJnSOaZNe1WbxtQ6yc8ObnABg&sig2=GNr6YHWeMpKIHThocPKKZg
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiCneLLv-PNAhWJuI8KHUGVAjUQFgggMAA&url=http%3A%2F%2Fwww.persee.fr%2Fdoc%2Fbmsap_0301-8644_1889_num_12_1_6455&usg=AFQjCNFZOAJnSOaZNe1WbxtQ6yc8ObnABg&sig2=GNr6YHWeMpKIHThocPKKZg
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjHyoHEv-PNAhUmS48KHcXxBKwQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC1328373%2F&usg=AFQjCNEJv78YAW7Bhpu35GkKf_cEauvhng&sig2=LEANqJOtUidqcysq9nJjMQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjHyoHEv-PNAhUmS48KHcXxBKwQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC1328373%2F&usg=AFQjCNEJv78YAW7Bhpu35GkKf_cEauvhng&sig2=LEANqJOtUidqcysq9nJjMQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjh6Ne9v-PNAhUhSo8KHYAXAYQQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC1289156%2F&usg=AFQjCNE53q_OKYXa-FOs_hj2902oUM-Zjw&sig2=_U0UiStn-Cuj-b5ODWA1_Q
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjh6Ne9v-PNAhUhSo8KHYAXAYQQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC1289156%2F&usg=AFQjCNE53q_OKYXa-FOs_hj2902oUM-Zjw&sig2=_U0UiStn-Cuj-b5ODWA1_Q
http://onlinelibrary.wiley.com/doi/10.1002/aja.1000230205/abstract
http://onlinelibrary.wiley.com/doi/10.1002/aja.1000230205/abstract
http://onlinelibrary.wiley.com/doi/10.1002/aja.1000230205/abstract
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwikwc6uv-PNAhVKvI8KHYlIBmQQFggdMAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1002%2Faja.1000230205%2Fabstract&usg=AFQjCNGjJ-lMP4W5u8v9YG10XVLghaMqrw&sig2=yF4xsW7R-umB2fOjF-h49A
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwikwc6uv-PNAhVKvI8KHYlIBmQQFggdMAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1002%2Faja.1000230205%2Fabstract&usg=AFQjCNGjJ-lMP4W5u8v9YG10XVLghaMqrw&sig2=yF4xsW7R-umB2fOjF-h49A
http://www.ncbi.nlm.nih.gov/pubmed/1669679
http://www.ncbi.nlm.nih.gov/pubmed/1669679
http://www.ncbi.nlm.nih.gov/pubmed/1669679
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwisiIOev-PNAhXCRI8KHfKZDFgQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1669679&usg=AFQjCNFmj7l88Tb82MbMqGGEqQtqO7dOxA&sig2=kTBAMOwrjFmg-d0njND8RA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwisiIOev-PNAhXCRI8KHfKZDFgQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1669679&usg=AFQjCNFmj7l88Tb82MbMqGGEqQtqO7dOxA&sig2=kTBAMOwrjFmg-d0njND8RA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiK-YKXv-PNAhXJNY8KHS5cChsQFggiMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC1467765%2F&usg=AFQjCNGdyj7MEynKgo2oj82rxYnEeFMthw&sig2=D-Wzw1_kJRLNzSGqdmXE4w
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiK-YKXv-PNAhXJNY8KHS5cChsQFggiMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC1467765%2F&usg=AFQjCNGdyj7MEynKgo2oj82rxYnEeFMthw&sig2=D-Wzw1_kJRLNzSGqdmXE4w
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwju29iNv-PNAhWMwI8KHcQDD04QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F11835538&usg=AFQjCNFWRcvpUz_y4z0Qqr4FX2_TI3ljqA&sig2=emBZTBHJoPkKZSu68Gum3w
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwju29iNv-PNAhWMwI8KHcQDD04QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F11835538&usg=AFQjCNFWRcvpUz_y4z0Qqr4FX2_TI3ljqA&sig2=emBZTBHJoPkKZSu68Gum3w
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwju29iNv-PNAhWMwI8KHcQDD04QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F11835538&usg=AFQjCNFWRcvpUz_y4z0Qqr4FX2_TI3ljqA&sig2=emBZTBHJoPkKZSu68Gum3w


21. Uysal II, Karabulut AK, Büyükmumcu M, Unver Dogan N, Salbacak A
(2009) The course and variations of the branches of the
musculocutaneous nerve in human fetuses. Clin Anat 22: 337-345.

22. Macchi V, Tiengo C, Porzionato A, Parenti A, Stecco C, et al. (2007)
Musculocutaneous nerve: histotopographic study and clinical
implications. Clin Anat 20: 400-406.

23. Standring S (2004) Grey’s Anatomy: The anatomical basis of clinical
practice. (39thedn). Madrid: Churchill Livingstone.

24. Yang ZX, Pho RW, Kour AK, Pereira BP (1995) The musculocutaneous
nerve and its branches to the biceps and brachialis muscles. J Hand Surg
Am 20: 671-675.

25. Buch-Hansen K (1955) Variations of the median nerve and the
musculocutaneous nerve and their connections. Anat Anz 102: 187-203.

26. Beheiry EE (2004) Anatomical variations of the median nerve
distribution and communication in the arm. Folia Morphol (Warsz) 63:
313-318.

27. Arora L, Dhingra R (2005) Absence of musculocutaneous nerve and
accessory head of biceps brachii: A case report. Indian J Plast Surg 38:
144-146.

28. Gegenbaur C (1867) Uber das Verhaltniss des N. musculocutaneus zum
N. medianus. Jena Ztschr fur Med Naturw 3: 258-263.

29. Testut L (1884) Memoire sur la portion brachiale du nerf musculocutane.
Int Monat Anat Histol 1: 305-341.

30. Villar MF (1888) Quelques recherches sur les anastomoses des nerfs du
membre superieur; 1 Anastomoses du musculocutane etdumedian; 2
Anastomose du median et du cubital; 3 Anastomoses du radial et du
cubital. De leur importance au point de vue du retablissement des
fonctions a la suite des sections nerveuses. Bull Mem Soc Anat Paris. p:
607-615.

31. Vallois HV (1922) Recherches sur le trajet et les anastomoses du nerf
musculocutane au niveau du bras (etude statistique). Arch Anat Histol
Embryol 1: 184-204.

32. Hirasawa K (1931) Untersuchungen uber das periphere Nervensystem,
Plexus brachialis und die Nerven der oberen Extremitat. Arb Anat Inst
Kaiserlichen Univ Kyoto A2: 135-136.

33. Ibrahim CH, Adnan E, Cem DC (2005) Variation between median and
musculocutaneous nerves. Internet J Surg 6: 11.

34. Sunderland S (1978) The musculocutaneous nerve. In: Nerves and Nerve
Injuries. (2ndedn). Edinburgh: Churchill Livingstone 796-801.

35. Guerri-Guttenberg RA, Ingolotti M (2009) Classifying musculocutaneous
nerve variations. Clin Anat 22: 671-683.

36. Buchanan TS, Erickson JC (1996) Selective block of the brachialis motor
point. An anatomic investigation of musculocutaneous nerve branching.
Reg Anesth 21: 89-92.

 

Citation: Leng L, Liu H, Wang T, Liu L, Si D (2016) Classifying Musculocutaneous Nerve Variations Depending on the Origin. J Neurol Disord 4:
276. doi:10.4172/2329-6895.1000276

Page 5 of 5

J Neurol Disord
ISSN:2329-6895 JND, an Open Access Journal

Volume 4 • Issue 4 • 1000276

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjqv-2Fv-PNAhVMpI8KHdu-DA8QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19090002&usg=AFQjCNH5vaDpCb1axOAykRnZ1sqRH5O2aw&sig2=7v8buKvdHBlCLkI6VXfGFQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjqv-2Fv-PNAhVMpI8KHdu-DA8QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19090002&usg=AFQjCNH5vaDpCb1axOAykRnZ1sqRH5O2aw&sig2=7v8buKvdHBlCLkI6VXfGFQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjqv-2Fv-PNAhVMpI8KHdu-DA8QFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19090002&usg=AFQjCNH5vaDpCb1axOAykRnZ1sqRH5O2aw&sig2=7v8buKvdHBlCLkI6VXfGFQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_xZ77vuPNAhUJu48KHaZ3CSoQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17022027&usg=AFQjCNGATdd1xfnJcGL9izj8x14Oicsauw&sig2=POIWuP0kvVuIlq_3SPtsmQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_xZ77vuPNAhUJu48KHaZ3CSoQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17022027&usg=AFQjCNGATdd1xfnJcGL9izj8x14Oicsauw&sig2=POIWuP0kvVuIlq_3SPtsmQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_xZ77vuPNAhUJu48KHaZ3CSoQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17022027&usg=AFQjCNGATdd1xfnJcGL9izj8x14Oicsauw&sig2=POIWuP0kvVuIlq_3SPtsmQ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjL_LXwvuPNAhWBgI8KHWSfB1QQFggjMAE&url=https%3A%2F%2Farchive.org%2Fstream%2FGraysAnatomy40thEd_201403%2FGray%27s%2520Anatomy%2520-%252040th%2520Ed_djvu.txt&usg=AFQjCNGQKRxq7IFkeJvXd-huHwAEmGSZVg&sig2=PT0o4weR9UavLR2wtcQA_w
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjL_LXwvuPNAhWBgI8KHWSfB1QQFggjMAE&url=https%3A%2F%2Farchive.org%2Fstream%2FGraysAnatomy40thEd_201403%2FGray%27s%2520Anatomy%2520-%252040th%2520Ed_djvu.txt&usg=AFQjCNGQKRxq7IFkeJvXd-huHwAEmGSZVg&sig2=PT0o4weR9UavLR2wtcQA_w
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj8yOTnvuPNAhWLLo8KHbnNBDgQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F7594300&usg=AFQjCNHUE4tpjQXOwrHU9laIwcWmcngDIg&sig2=IyyQLActRFOCnxMzl1fGaw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj8yOTnvuPNAhWLLo8KHbnNBDgQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F7594300&usg=AFQjCNHUE4tpjQXOwrHU9laIwcWmcngDIg&sig2=IyyQLActRFOCnxMzl1fGaw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj8yOTnvuPNAhWLLo8KHbnNBDgQFggdMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F7594300&usg=AFQjCNHUE4tpjQXOwrHU9laIwcWmcngDIg&sig2=IyyQLActRFOCnxMzl1fGaw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwji4-favuPNAhUIN48KHfl1D5oQFggmMAE&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F15478107&usg=AFQjCNFRz5au77_rUTxKdsTe2H0s6D-emg&sig2=0aqvMMCMlIoRYfkigqxWdw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwji4-favuPNAhUIN48KHfl1D5oQFggmMAE&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F15478107&usg=AFQjCNFRz5au77_rUTxKdsTe2H0s6D-emg&sig2=0aqvMMCMlIoRYfkigqxWdw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwji4-favuPNAhUIN48KHfl1D5oQFggmMAE&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F15478107&usg=AFQjCNFRz5au77_rUTxKdsTe2H0s6D-emg&sig2=0aqvMMCMlIoRYfkigqxWdw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjCzKOAvuPNAhVBLI8KHc4iBLYQFggiMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19637305&usg=AFQjCNGhaabHrEFovcvw-EQKDow4STr7lQ&sig2=nBJDqSzYUhzwpVSmhvyRhA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjCzKOAvuPNAhVBLI8KHc4iBLYQFggiMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19637305&usg=AFQjCNGhaabHrEFovcvw-EQKDow4STr7lQ&sig2=nBJDqSzYUhzwpVSmhvyRhA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjGse3rvePNAhVEs48KHdidC0cQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F8829418&usg=AFQjCNF1-nrPfcLV_ZFFz2ih9tso2-aDUA&sig2=4inPM2e_ZyomjBT0gOdpFw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjGse3rvePNAhVEs48KHdidC0cQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F8829418&usg=AFQjCNF1-nrPfcLV_ZFFz2ih9tso2-aDUA&sig2=4inPM2e_ZyomjBT0gOdpFw
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjGse3rvePNAhVEs48KHdidC0cQFggfMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F8829418&usg=AFQjCNF1-nrPfcLV_ZFFz2ih9tso2-aDUA&sig2=4inPM2e_ZyomjBT0gOdpFw

	Contents
	Classifying Musculocutaneous Nerve Variations Depending on the Origin
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	References


