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ABSTRACT
Median nerve is commonly formed by the union of the lateral and medial cord of the brachial plexus, which embrace
the third part of the axillary artery. Formation of a median nerve’s loop is a very rare condition. We present a
cadaveric case, in which the right median nerve was found at the upper arm forming a fusiform neural loop penetrated
by a superficial brachial artery, which continued over the forearm as the radial artery. The literature concerning nerve
loops and traversing arteries is discussed, as well as the relevant embryology. We consider that such nerve loops
constitute vulnerable sites of the nerve trunk since it is compressed by the pulsation of the abnormal traversing artery.
Moreover, neurosurgeons should keep in mind that in case of existing arterial variation, variation of the associated
neural structures may co-exist.
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INTRODUCTION

CASE REPORT

As it is well known the median nerve (MN) is commonly
formed by the union of the lateral and medial cord of the
brachial plexus, which embrace the third part of the
axillary artery, uniting anterior or lateral to it.1 Rarely, the
MN or its roots may course behind the axillary or
brachial artery.2 Furthermore, the MN is observed to be
formed by three roots, usually two from the lateral cord
and one from the medial cord or even by four roots , two
from medial and two from lateral cord 3 or three arising
from the lateral and one from the medial cord.4
Sometimes, in such cases as the abovementioned the
MN’s roots form a nerve loop around the axillary
vessels.5 However the formation of a nerve loop in the
region of the arm associated with an abnormal superficial
brachial artery is a very rarely detected combination of
vessels and nerves variants that should be highlighted and
taken into account by the neurosurgeon during surgical
interventions in the arm and axilla area.

During our routine dissection studies for educational and
research purposes, we detected on the right side of the
upper arm of a 78-year-old male cadaver an unusual
MN’s loop associated with a superficial brachial artery.
Specifically, the MN was united with an additional lateral
root from the lateral cord of the brachial plexus, giving
rise to a fusiform neural loop penetrated by a superficial
brachial artery. The latter one was coursing superficial to
the MN, as the so-called superficial radial artery as it
continued as radial artery. The main brachial artery was
located underneath the MN (Fig.1). The cause of death
was unrelated to the current study. There were no any
demonstrable pathologic conditions or concomitant
anatomic variations or evidence of previous surgical
interventions in the axilla and arm region. The
topography of the current variant was documented by
repeated photographs during the course of the anatomical
dissection.
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Figure 1: (A) The loop of median nerve (arrowheads)
is demonstrated, with the main brachial artery (BA)
inside it and the superficial brachial artery (*)
traversing the loop. (B) Magnification of median
nerve’s loop.
DISCUSSION
Formation of MN’s loops is a very rare condition.
Presence of MN’s loop in the forearm enclosing the
abnormal persistent median artery has been detected very
occasionally in the literature,6,7 whereas an unusual MN’s
ring at the upper forearm enclosing the aberrant palmaris
profundus muscle has also been reported.8 In few studies
the existence of MN’s palmar digital nerve loops
penetrated by digital arteries has also been prescribed.
Although, no so widely-known in the community of
neurosurgeons, the aforementioned relationship between
palmar digital nerve loops and digital arteries has been
mentioned in a high prevalence as 67% 9 or 81%.10
MN’s perforation in the axilla by an axillary artery’s
branch such as subscapular artery and humeral
circumflex stem in the region of axilla has been
mentioned in an incidence of 1.46%.11 The same author
observed penetration of the MN by deep brachial artery at
the middle of the arm in only 0.1%. Moreover,
penetration of the MN in the lower arm by a muscular
branch of the brachial artery has been described as well.12
Our case is unique since MN’s loop at the upper third of
arm is traversed by an abnormal artery the so-called
superficial brachial artery. Such an artery coursing
superficial to MN with the main brachial artery deep to
MN was encountered in approximately 4% in the
literature.13 The variations of the arteries of the upper
limb seem to be one of the leading causes of variations of
the brachial plexus.14 With the establishment of the
musculature the nerve pattern becomes fixed and does not
adjust itself to the more variable arteries when they tend
to revert to their earlier primate positions. This has been
considered by Miller as an explanation for the human
anomaly of perforation of a nerve by an artery.11
As concerns the clinical value of the presence of a MN’s
loop traversing by a normal or abnormal artery limited
data are provided in the relative literature. It has been
postulated that an abnormal artery penetrating the MN in
the arm can compress it and produce symptoms of
proximal neuropathy of MN.15 Roy claimed that the
increased amount of connective tissue and reorganization

of the MN into multiple smaller fascicles at the site of
MN’s arterial penetration presumably leads to MN’s
protection from compression induced from arterial
pulsation.12 In cases of digital nerves’ loops traversed by
digital arteries, it is likely the pulsatile arterial flow
progressed over time to induce compression neuropathy
or reversely the neural loops to cause occlusion of the
digital arteries. In such cases the microvascular
decompression of the neural loop, transposition of the
artery out of the loop and arterial repair has been
suggested.16 It has been proposed that such nerves are
usually weak at the site of arterial penetration and are
more susceptible to pathological conditions.17 Regarding
the likely clinical significance of the MN’s loop
traversing by an artery in the region of axilla, arm or
forearm no much data are offered in the consulted
literature. We assume that under circumstances, such as
progressive arterial flow, aneurysm or thrombosis of the
contented artery, MN’s compression symptoms might be
arisen. In addition when an abnormality of an artery is
detected, the neurosurgeon should be suspicious for the
co-existence of a variant of the associated neural
structures.
CONCLUSION
MN’s loop is a very rare anatomical variation. In the
current study a cadaveric case has been presented, in
which a fusiform neural loop penetrated by a superficial
brachial artery was encountered. Neurosurgeons should
acknowledge the potential existence of this variant, while
keeping in mind that in case of existing arterial
abnormality, variation of the associated neural structures
may co-exist.
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