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This study aimed at identifying the anatomic struc-
tures which may be responsible for entrapment neu-
ropathies of the median nerve. Thirty upper extrem-
ities of 15 formalin fixed adult cadavers were dissect-
ed from the axilla to the distal forearm under Zeiss
Opmi 9 – FC microscope. We encountered seven dif-
ferent anatomic structures that may compress the
median nerve. These structures are the brachialis
muscle, Struther’s ligament, the bicipital aponeuro-
sis, pronator teres, flexor digitorum superficialis, the
accessory head of plexor pollicis longus (Gantzer’s
muscle) and vascular structures. The supracondylar
process, which we did not encounter in our dissec-
tion, has been reported as another cause.
Based on our dissection findings and on literature,
the median nerve can be compressed by seven differ-
ent structures from the axilla to the distal forearm.
Knowledge of the course of the median nerve and its
relations with the adjacent anatomic structures facil-
itates determination of the exact cause of entrapment
and allows for a safe surgery.

INTRODUCTION

Disorders of the peripheral nervous system are
common. Among these disorders, entrapment neu-
ropathies, i.e. cases in which the nerve is com-
pressed by adjacent anatomic structures, are fre-
quently encountered by the clinician (22). 

Classically, the median nerve receives fibers
from C6, C7, C8 and T1, and supplies motor, sen-
sory and sympathetic nerve fibers to the upper
limb. It is formed in the axilla by a branch each

from the medial and lateral cords of the brachial
plexus. They fuse to form the median nerve anteri-
or to the axillary artery. In the arm, the course of
the median nerve is closely related to the brachial
artery (2, 5, 16, 28, 29, 39, 42, 43). Generally, it does not
give any muscular branch in the arm, except for a
variable branch to the pronator teres given off prox-
imal to the elbow joint (5, 39, 42). Along with the
brachial artery, it travels between the brachialis
muscle and the medial intermuscular septum. At
the distal humerus both median nerve and brachial
artery pass through the antecubital fossa under-
neath a fibrous sheath, the bicipital aponeurosis,
which originates from the biceps tendon and the
fascia of the flexor-pronator mass (2, 5, 16, 39, 42). It
then passes between the two heads of the pronator
teres. Within this muscle it gives off the anterior
interosseous (AIN) branch. The nerve then courses
between the flexor digitorum profundus (FDP) and
flexor digitorum superficialis (sublimis) (FDS) in
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the forearm. Just above the wrist the nerve emerges
to lie between the FDS and flexor carpi ulnaris
(FCU). Here it gives off the palmar cutaneous
branch which supplies the skin of the central por-
tion of the palm. It then passes through the carpal
tunnel into the hand, where it divides into a muscu-
lar branch and palmar digital branches (2, 5, 16, 28,

29, 39, 42, 43).
There are many reports about specific entrap-

ment neuropathies, especially carpal tunnel syn-
drome, but studies of the structures related to the
entrapment neuropathies of the median nerve in the
forearm are scarce. In this study we aimed at pin-
pointing the anatomic structures which may cause
entrapment neuropathies of the median nerve. To
the best of our knowledge, this has not been report-
ed in the literature so far.

MATERIALS AND METHODS

Thirty upper limbs of 15 formalin-fixed adult ca-
davers were dissected in this study. Dissections were
performed under Zeiss Opmi 9 – FC dissection micro-

scope. The median nerve of each upper limb was
explored from the axilla to the distal forearm and was
examined in detail to determine its course and the possi-
ble structures that could lead to entrapment neuropathies
of the median nerve. Anatomical variations and accesso-
ry structures related to the median nerve were noted.

RESULTS

From the axilla to the carpal tunnel we encoun-
tered seven different anatomic structures that can
compress the median nerve (fig 1). 
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Fig. 2. — Proximal part of the elbow joint (right arm). m :
median nerve, B : brachialis, BB : biceps brachii, arrowheads :
normal course of the median nerve between brachialis and
biceps brachii.

Fig. 1. — Possible compression sites for the median nerve :
brachialis (1), Struthers' ligament (2), bicipital aponeurosis (3),
pronator teres (4), flexor digitorum superficialis (5), vascular
structures (6), accessory head of plexor pollicis longus
(Gantzer's muscle) (7). 

Fig. 3. — Right elbow. m : median nerve, PT : pronator teres
(cut), FPL : flexor pollicis longus, FDPI-II : flexor digitorum
profundus, FDS : flexor digitorum superficialis, PL : palmaris
longus, FCR : flexor carpi radialis. FDS, PL and FCR are
retracted to show the abnormal branching pattern of the medi-
an nerve after the dissection of Struthers’ ligament. Note the
muscular branches to FDS arises from the superficial branch of
the median nerve. Also the anterior interosseous nerve divides
into two branches and lies between FPL, FDPI and FDPII.
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1-Brachialis muscle : In our dissections we
encountered a variation of the median nerve at the
level of the brachialis in one of the upper limbs in
which the nerve was separated from the brachial
artery and passed through the antecubital fossa
piercing the muscle. This anatomic variation was
considered as a possible cause for entrapment
(fig 2).

2-Ligament of Struther : We encountered this
ligament in one of the upper limbs in which it was
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Fig. 4. — Left elbow. m: median nerve, BB: biceps brachii,
asterisk : aponeurosis musculi bicipitis brachii (lacertus fibro-
sus), FCR: flexor carpi radialis, PT: pronator teres, BR: bra-
chioradialis.

Fig. 5. — Right elbow. m : median nerve, PTh : humeral head
of pronator teres, PTu : ulnar head of pronator teres, a :
brachial artery. Figure showing the median nerve passing
between PTh and PTu. PTu is retracted medially to gain a
better view.

Fig. 6. — Right elbow, middle layer. m : median nerve, FDSr :
radial head of flexor digitorum superficialis, FDShu : humero-
ulnar head of flexor digitorum superficialis, PT : pronator
teres. Figure showing the median nerve passing through the
fibrous tunnel between FDSr and FDShu known as “Sublimis
bridge”. PT retracted radially and sublimis bridge retracted
distally to gain better view.

Fig. 7 — Right forearm, deep layer. FPL : flexor pollicis
longus, FDP : flexor digitorum profundus, arrowheads : acces-
sory head of the FPL seen as tendinous slips, ain : anterior
interosseous nerve, u : ulnar nerve.

Fig. 8. — Right forearm, deep layer. m : median nerve, ain :
anterior interosseous nerve, ra : radial artery, FPL : flexor pol-
licis longus, FDP : flexor digitorum profundus, FCU : flexor
carpi ulnaris, asterisk : vascular band. Figure showing the vas-
cular band crossing the median and anterior interosseous
nerve.
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present 4 cm above the elbow joint, coursing from
the brachialis to the medial epicondyle to form a
fibrous tunnel. In this cadaver the median nerve
also had a different branching pattern (fig 3). After
leaving the cubital fossa, the median nerve divides
into multiple branches and finally two anterior
interosseous nerves leave the main trunk and lie
between deep flexor muscles, dividing the FDP
into two parts. A few muscular branches also orig-
inate from the superficial branch.

3-Bicipital aponeurosis (lacertus fibrosus) :
The bicipital aponeurosis originates from the
biceps tendon and the fascia of the flexor-pronator
mass (fig 4). Both the median nerve and brachial
artery pass through the antecubital fossa under-
neath the bicipital aponeurosis (2, 5, 16, 42). 

4-Heads of pronator teres : The median nerve
passes between the humeral and ulnar heads of
pronator teres as it leaves the cubital fossa (2, 5)

(fig 5). In one of the upper limbs the pronator teres
had only the humeral head and the median nerve
was coursing between the humeral head and fibro-
fatty tissue underneath the muscle. 

5-Sublimis bridge of flexor digitorum superfi-
cialis (FDS arch) : The median nerve usually pass-
es under a fibrous band that forms between the
humero-ulnar and radial head of flexor digitorum
superficialis (formerly known as flexor digitorum
sublimis) (2, 5, 42) (fig 6). In one of the upper limbs
studied, the FDS did not have the radial head and
the sublimis bridge failed to form.

6-Accessory head of flexor pollicis longus
(Gantzer’s muscle) : Gantzer’s muscle is an acces-
sory head of the FPL that usually originates from
the medial epicondyle or the coronoid process and
lies on the ulnar side of the FPL (1, 34). In our 
dissections we encountered Gantzer’s muscle in
20% of the upper limbs (n = 6), however in one of
the upper limbs its tendinous course was extremely
different. It turned to the radial side and fused to
the FPL just after its origin and it was markedly
compressing the anterior interosseous nerve , espe-
cially when the forearm was in supination (fig 7).

7-Vascular structures : We encountered a vas-
cular band in 33% of the upper limbs (n=10) cross-
ing both the median nerve and anterior interosseous
nerve anteriorly (fig 8).

DISCUSSION

Nerves of the upper extremity have considerable
mobility throughout their length. Compression by
adjacent structures may tether a nerve and restrict
its mobility, thereby causing stretching in response
to joint motion (7, 16). 

The distribution of the median nerve in the arm
is usually not subject to variations (28, 35, 43). Such
variations of the nerve and adjacent structures may
present clinically or may be observed at surgery,
autopsy or cadaveric dissection. For a correct diag-
nosis of entrapment neuropathies, these variations
must always be kept in mind. 

The median nerve may be compressed above the
elbow because of an accessory tendon which arises
from the brachialis in 10% of the cases (13).
According to some authors the muscle fibers which
arise from the brachialis connect to some of the
fibers of biceps brachii and end in the bicipital
aponeurosis and compress the median nerve (5). On
the other hand some authors advocate that the
fibers originate from the brachialis muscle (13).
Variations in the muscular or tendinous part of the
brachialis may give rise to entrapment neuropathy.
Normally, the median nerve courses in the groove
between biceps brachi and brachialis (2, 5, 45).
However, in our dissections we encountered a vari-
ation of the median nerve at the level of the
brachialis in one of the upper limbs, in which the
nerve separated from the brachial artery and passed
through the antecubital fossa piercing the muscle
(fig 1). This anatomic variation was considered a
possible cause for entrapment.

The fibrous tunnel under Struther’s ligament is
usually present in humans proximal and anterome-
dial to the medial epicondyle (12, 16, 35). This liga-
ment is sometimes present with a supracondylar
process. The median nerve and brachial artery pass
through this fibrous tunnel and may be compressed
in it (8, 12, 17, 47, 48). In the presence of this struc-
ture, the median nerve has abnormal branching in
the forearm (17). We encountered this ligament in
one of the upper limbs in which it was present 4 cm
above the elbow joint, arising from the brachialis
and attached to the medial epicondyle, forming a
fibrous tunnel. In this cadaver the median nerve had
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a different branching pattern. After leaving the
cubital fossa, PT and FDS, the median nerve
divides into multiple branches and finally two ante-
rior interosseous nerves leave the main trunk and
they lie between deep flexor muscles dividing the
FDP into two parts. Also some muscular branches
originate from the superficial branch (fig 3).

The lacertus fibrosus (bicipital aponeurosis)
(fig 4) takes origin from the biceps tendon and the
fascia of the flexor-pronator mass (2, 5, 16, 42). This
fibrous structure courses ulnarly and ends in the
deep fascia of the forearm with a triangular shape.
The lacertus fibrosus is an important structure
because it protects the median nerve and brachial
artery which pass underneath it. In some cases the
biceps brachii ends in the bicipital aponeurosis (37,

41). This structure compresses the median nerve
especially in the hyperflexed position of the elbow.
The brachial artery also passes under the bicipital
aponeurosis, but compression problems are uncom-
mon because the lateral part of this structure under
which the artery passes is wider (4, 6). A tunnel
formed by the medial head of a 4-headed biceps
brachii proximal to the bicipital aponeurosis, in
which the median nerve and brachial artery pass,
was reported as a variation (30). In another study, an
accessory head of the biceps brachi ended in the
ulnar head of the pronator teres and this head
formed a tunnel for the median nerve and brachial
artery (36). 

The pronator syndrome is due to compression of
the median nerve as it passes between the humeral
and ulnar heads of the pronator teres (23). It has
been shown that the median nerve passes between
the two heads of pronator teres in more than 80%
of the cases (fig 5) (2, 5, 29). Other causes of entrap-
ment of the median nerve related to the pronator
teres are that it may have a short or tendinous ulnar
head, there may be a variation in the origin of the
ulnar head, part of the ulnar head may arise from
FDS, and the median nerve may also pierce the
humeral head of pronator teres. According to these
authors the ulnar head of the muscle may not be
present in 22% of the cases, while the humeral head
is always present (32). Also the median nerve may
be compressed when the insertion of the humeral
head of pronator teres is very proximal (9, 10). In

rare instances, a fibrous band originating from the
humeral head may take the median nerve in it and
pushes the nerve anterior to the medial epicondyle,
causing entrapment neuropathy (18, 49). In some
studies it has been shown that accessory fibers aris-
ing from brachialis, biceps brachi, Gantzer’s muscle
or FDS may cause entrapment neuropathy. They
compress the nerve not directly but by narrowing
the space through which they pass together with the
nerve (10, 23, 33, 46). In one of the upper limbs dis-
sected, the pronator teres had only the humeral
head and the median nerve was passing between
the humeral head and the fibrofatty tissue under the
muscle.

The median nerve passes under the sublimis
bridge that is formed by the radial and the humer-
oulnar heads of the FDS (fig 6) (2, 5, 29, 42).
Entrapment neuropathy of the median nerve 
frequently occurs in this region. A fibrous band
arising from FDS to brachialis has been described,
with the median nerve passing under the band,
where it may be compressed (31). In 97.7% of 
the upper limbs FDS had two heads and the 
median nerve passed under the sublimis bridge 
but in one of the upper limbs the FDS did not have
the radial head and the sublimis bridge failed to
form. 

The accessory head of flexor pollicis longus
(Gantzer’s muscle) has been implicated as one of
the causes of anterior interosseous nerve compres-
sion in the proximal forearm (fig 7) (11, 15, 19, 24,

34). The incidence of Gantzer’s muscle was report-
ed to be between 45% and 74% (1, 9, 11, 19, 20, 21, 26,

27, 34, 44). These diverging figures might be due to
the fact that the muscle is mostly fused with
muscles of the superficial flexor group. Gantzer’s
muscle usually passes between the superficial
branch of the median nerve and the anterior
interosseous nerve ; but rarely it passes superficial
to both nerves (44). The most frequent sites of ori-
gin of the muscle that have been reported are the
medial humeral epicondyle (1, 19, 27), a well-devel-
oped connecting fascia within the pronator teres
and flexor muscles in the proximal forearm (21),
FDS (20) and both the medial epicondyle and coro-
noid process (11, 26). However, the most frequent
site of the origin of the muscle has also been report-
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ed to be the coronoid process in 87.5% (34). In the
forearm the muscle ends in the ulnar part of flexor
pollicis longus (1, 19) or ends in two tendinous slips,
one of which connects to flexor pollicis longus,
whereas the other courses to join the tendon of the
flexor digitorum profundus to the index finger (34).
In our dissections we encountered Gantzer’s mus-
cle in 20% of the upper limbs (n = 6) however in
one of the upper limbs its tendinous course was
extremely different from the literature (fig 7) : it
turned to the radial side and fused to the FPL just
after its origin, and it was compressing the anterior
interosseous nerve especially when the forearm
was in supination.  

Vascular variations in the forearm have been
reported in the literature. The most frequent varia-
tions are reported at the bifurcation of the brachial
artery and the collateral arteries (14, 40, 50). Rarely,
branches of the median nerve can be compressed
under vascular bridges (31, 40). Another structure
that has not been defined clearly but is mentioned
in textbooks (35) is a vascular band, which we
encountered in 33% of our cadavers (n = 10). The
band was between the anterior interosseous vessels
(artery and veins) and radial vessels (artery and
veins), crossing both the median nerve and the
anterior interosseous nerve anteriorly ; this band
may cause entrapment neuropathy of the median
nerve (fig 8).

The supracondylar process, which we did not
encounter in our dissections, represents an anatom-
ical variation that is almost always present in
lemurs, but is found in only 0.3% to 2.7% of
humans, especially in Caucasians (3, 12, 25). Solieri
in 1929 was the first to describe the supracondylar
process as the primary cause of an irritation of the
median nerve in a patient with paraesthesia of the
hand. The median nerve or very occasionally the
ulnar nerve may be compressed in this fibro-
osseous tunnel, creating the clinical symptoms of
the “supracondylar process syndrome” (39). The
bony formation starts from a large base, about 5-
7 cm proximal to the medial epicondyle on the
anteromedial aspect of the distal humerus and is
directed distally like a beak (38). It connects to the
medial epicondyle by a fibrous band known as
Struther’s ligament, previously described.

In this study, we want to survey all of the possi-
ble anatomic regions related to entrapment neu-
ropathy of the median nerve to facilitate diagnosis
and treatment. According to our dissections and to
articles in the literature, the median nerve may be
compressed by seven different structures from the
upper arm to the carpal tunnel (fig 1).

In general, radiographic information is of limit-
ed value in the diagnosis of upper extremity com-
pression neuropathies. However, plain radiographs
in two orthogonal planes should be obtained to rule
out possible bony causes of nerve dysfunction (16).
Magnetic resonance imaging and computed tomo-
graphy seldom have a role in the diagnosis of these
conditions. Electrodiagnostic testing remains the
diagnostic gold standard, yet it entails a number of
pitfalls and is highly operator dependent. For this
reason clinicians must be familiar with the anatom-
ic structures that may cause this pathology, as these
neuropathies can easily be treated with release of
the offending structures, once they have been iden-
tified. 
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