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Abstract

A thorough anatomical knowledge of the normal conformation and variations of the brachial plexus, its 
branches and the vessels with which they are related is of paramount importance for anatomists, surgeons, 
anesthesiologists and radiologists. During routine anatomical dissection of the left axilla and supraclavicular 
region of a 69 year-old male preserved corpse, the medial root of the median nerve was found to receive a 
supplementary branch from the medial aspect of the terminal portion of the lateral cord. This anastomotic 
branch crossed in a narrow space between the axillary artery and the deep brachial artery that originated 
unusually proximally from the third portion of the axillary artery. To our knowledge, the association of this 
type of origin of the median nerve with a deep brachial artery deriving from the axillary artery has not been 
cited in recent medical literature. This particular disposition of the origin of the median nerve could help 
explain why, in some cases, injury of the lateral cord or upstream to the lateral cord may lead to the unexpected 
presentation of weakness of forearm flexors and thenar muscles.
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Introduction1 

Walsh was the first to describe brachial plexus variations, 
reporting two brachial plexus anomalies in 350 brachial 
plexus dissections (WALSH, 1877). Since then, numerous 
descriptions of the variations of the brachial plexus and its 
cords have been reported (KERR, 1918; JACHIMOWICZ, 
1925; HIRASAWA, 1928; MILLER, 1939; TSIKARAS, 
HYTIROGLOU, 1983; LEE, SIR, KANG et al., 1992; 
UZUN, 1999; ONGOIBA, KOUMARE 2002; MATEJCIK, 
2005) The amount of variation identified has been such 
that, as early as 1918, Kerr had already described 29 types 
of brachial plexus and in 1931 Hirasawa raised that number 
to 31 (NAKATANI, TANAKA and MIZUKAMI, 1998). 
However, most of the studies conducted on brachial plexus 
anatomy and variations have focused mainly on variation 
of the entire brachial plexus (PANDEY, SHUKLA, 2007). 
The literature is much scarcer regarding variation specifically 
of the cords and individual terminal branches (BONNEL, 
1984; PANDEY, SHUKLA, 2007).

The median nerve is functionally one of the most important 
terminal branches of the brachial plexus (MOORE, 2006). 
Classically, the median nerve is thought to be formed in front 
of the axillary artery by the union of one lateral and one 
medial root, originating from the lateral and medial cords 
of the brachial plexus, respectively (JOHNSON, VEKRIS, 
ZOUBOS et al., 2006; MOORE, 2006). However, various 
studies have been conducted on the variations of this nerve 
and of the relations of this nerve with the axillary artery 
(LENGELE, DHEM, 1989; LE MINOR, 1990; UZUN, 
SEELIG, 2001; PANDEY, SHUKLA, 2007), showing that 
the traditional view of the anatomy of the median nerve is 
not always true.

Although, mainly for didactical purposes, the axillary 
artery and its six major branches, which are intimately related 
with the brachial plexus, are described as if they were constant 
(CAVDAR, ZEYBEK and BAYRAMICLI, 2000; MOORE, 
2006), several studies have shown that they have no fixed 
pattern (DEGARIS, SWARTLEY, 1928; TROTTER, 
GASS and BRUA et al., 1930; HUELKE, 1959; CAVDAR, 
ZEYBEK, BAYRAMICLI, 2000).

The anatomical, clinical, surgical and anaesthesiological 
importance of these variations can not be overemphasized 
(KOGAN, LEWINSON, 1998; UZUN, 1999; CAVDAR, 
ZEYBEK, BAYRAMICLI and 2000; SHIN, SPINNER, 
STEINMANN et al., 2005; CHUANG, 2006; PHAM 
DANG, PATRA, CHAILLOU et al., 2006; OLUYEMI, 
OFUSORI, OKWUONU et al., 2007).

In this paper, the authors describe a variation in the origin 
of the median nerve associated with an unusual high origin 
of the deep brachial artery that was found on a routine 
dissection. This constellation of variations is not found in 
recent medical literature.

Case report2 

During routine dissection of the left supraclavicular region 
and axilla of a 69 year-old male preserved corpse, following the 
recommendations of a Human Anatomy dissection manual 
(ESPERANÇA-PINA, CORREIA, GOYRI O’NEILL et al., 
2001), an usual origin of the median nerve and of the deep 
brachial artery were noted (Figure 1).

The median nerve was formed in the anterior and 
medial aspect of the axillary artery by the confluence of two 
roots. The lateral root originated, as usual, from the lateral 
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The most similar situation was reported in a large series of 
344 brachial plexus dissections (PANDEY, SHUKLA, 2007) 
in which one or two communicating branches from the lateral 
cord joined the medial root of the median nerve in 8 cases 
(2,32%). However, in all these cases the communicating 
branches had a very close relationship with the axillary 
artery below the origin of the thoracoacromial trunk, but no 
association with vascular variations was reported.

A partially similar variation was also described recently 
in a cadaver with three anomalous connections in the 
origin and pathway of the median nerve (OLUYEMI, 
OFUSORI, OKWUONU et al., 2007). In this case, one 
of the anomalous connections consisted of one anastomosis 
between the lateral cord and the medial cord, as the latter 
gave off the medial root of median nerve, that is to say the 
abnormal communication originated slightly more proximal 
than in our case. In addition, this paper doesn’t mention any 
particular vascular variation or the relation of this aberrant 
nerve communication with vascular structures.

The origin of the deep brachial artery from the axillary 
artery, as was observed in the case presented in this paper, is 
not unheard of (ADACHII, 1928; DEGARIS, SWARTLEY, 
1928; MILLER, 1939; MCCORMACK, CAULDWELL 
and ANSON, 1953), but is rarely seen (0,1 to 3,2% of cases). 
However, to the best of the authors’ knowledge, never has 
this variation been associated with a variation in the origin 
of the median nerve identical or even similar to the one 
portrayed in the present work.

Like most of the human anatomic variations, the 
variations encountered by the authors may be plausibly 
attributed to random factors infl uencing the mechanism 
of formation of the limb muscles, the peripheral 

Figure 1. Anteromedial view of a dissection of the left axilla, 
showing the brachial plexus and its terminal branches. A variation 
in the origin of the medial root of the median nerve and of 
the deep brachial artery is seen. C) clavicle; D) deltoid muscle; 
Cb) coracobrachial muscle; and B) long head tendon of the upper 
arm biceps muscle. 1) median nerve; 2) lateral root of the median 
nerve; 3) medial root of the median nerve; 4) contribution of the 
medial cord of the brachial plexus to the medial root of the median 
nerve; 5) contribution of the lateral cord of the brachial plexus to 
the medial root of the median nerve; 6) axillary artery; 7) deep 
brachial artery; 8) subclavian artery; 9) lateral cord of the brachial 
plexus; 10) axillary vein; 11) subscapular vessels; 12) lateral thoracic 
vessels; 13) musculocutaneous nerve; and 14) cefalic vein.

Figure 2. Scheme of the variation in the origin of the medial 
root of the median nerve and of the deep brachial artery after 
digital subtraction of all unrelated anatomical strcutures from 
Figure 1 (Figure 2a) and in a simplifi ed drawing (Figure 2b). 
C- clavicle. 1) median nerve; 2) lateral root of the median 
nerve; 3) medial root of the median nerve; 4) contribution 
of the medial cord of the brachial plexus to the medial root 
of the median nerve; 5) contribution of the lateral cord of 
the brachial plexus to the medial root of the median nerve; 
6) axillary artery; 7) subclavian artery; 8) deep brachial artery 
9) lateral cord of the brachial plexus; 10) axillary vein; and 
11) musculocutaneous nerve.

cord, whereas the medial root received not only a major 
contribution form the medial cord, but also a smaller branch 
from the medial aspect of the terminal portion of the lateral 
cord (Figures 1 and 2). In addition, the deep brachial artery 
originated from the posterior and medial aspect of the third 
part of the axillary artery, crossing obliquely laterally and 
downwards behind the axillary artery and reaching the groove 
for the radial nerve in the posterior aspect of the humerus. 
The anastomotic branch between the lateral cord and the 
medial root crossed obliquely downwards and medially in 
the narrow space between the axillary artery anteriorly and 
the deep brachial artery posteriorly (Figure 2).

The protocol for this research did not include any specifi c 
issue that needed to be approved by the Ethics\Committees 
of our institutions. The work conformed to the provisions 
of the Declaration of Helsinki in 1995 (as revised in 
Edinburgh 2000).

Discussion3 

In the literature review that the authors conducted, there 
was no description of the medial root of the median nerve 
receiving a subsidiary branch from the lateral cord, and this 
branch being placed between the axillary artery anteriorly, 
and an unsual high deep brachial artery, originating from the 
axillary artery, posteriorly.
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nerves and the vascular system during embryonic life 
(VENIERATOS, ANAGNOSTOPOULOU, 1998; 
RODRIGUEZ-NIEDENFUHR, BURTON, DEU et al., 
2001). As it is known, the limb muscles develop from the 
mesenchyme of seemingly local origin, while the axons of 
the spinal nerves grow distally to reach the muscles and/
or the skin. Thus, a lack of coordination between these two 
processes may have lead to the variation encountered in this 
study (VENIERATOS, ANAGNOSTOPOULOU, 1998). 
Upper limb vascular variations are presently thought to 
result from a stochastic process of persistence, enlargement 
and differentiation of parts of the initial capillary network 
which would normally remain as capillaries or even regress 
(RODRIGUEZ-NIEDENFUHR, BURTON, DEU et al., 
2001).

There is mounting evidence that connections between the 
musculocutaneous nerve and the median nerve are as frequent 
as 20,2% (VENIERATOS, ANAGNOSTOPOULOU, 
1998), and also that the fibers that cross these anastomoses 
play a significant role in the innervation of the anatomical 
structures traditionally described as being innervated by the 
median nerve, namely the pronator teres, flexor carpi radialis 
and thenar muscles, distal muscle belly of the index of the 
flexor digitorum superficialis, and even to contribute to the 
formation of the lateral digital nerves (MAEDA, KAWAI, 
KOIZUMI et al., 2009). Consequently, it is plausible 
that the anastomosis herein described represents a rarer 
form of communication between the lateral cord, or the 
musculocutaneous nerve that it originates, and the median 
nerve. This disposition of fibers could help explain why, in some 
cases, injury of the lateral cord proximal to the place of origin 
of the anastomotic branch between the lateral cord and the 
medial root of the median nerve, or lesions upstream the lateral 
cord, may lead to the unexpected presentation of weakness of 
forearm flexors and thenar muscles (SUNDERLAND, 1978; 
OLUYEMI, OFUSORI, OKWUONU et al., 2007).

In addition, it could be thought that by being positioned 
between the narrow space between the axillary artery and 
the unusual high deep brachial artery, the supernumerary 
connection between the lateral cord and the medial root of the 
median nerve is prone to vascular compression. According to 
the double-crush theory of nerve compression (YAO, 2006), 
this may make individuals with this variation more liable to 
develop median nerve compressive syndromes downstream 
(e.g. carpal tunnel syndrome) and, inversely, make the surgical 
treatment of more distal compressions less likely to be effective 
(WERTSCH, MELVIN, 1982; YAO, 2006). However, more 
studies are needed to confirm this hypothesis.

Finally, the knowledge of this particular disposition of 
the deep brachial artery and of its intimate relation with a 
supplementary branch to the medial root of the median nerve 
given off by the lateral cord may be of critical importance for 
surgeons, radiologists and anesthesiologists working in the axilla, 
shoulder or upper arm regions, in order to prevent potential 
iatrogeny and to facilitate interpretation of clinical findings.
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