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Abstract
Background A large patent median artery can be involved
in several clinical disorders like carpal tunnel syndrome, ante-
rior interosseous nerve syndrome and pronator syndrome.
Methods The frequency and variability in the expression
of the median artery and the expression of the other forearm
arteries were recorded during two dissection courses. The
topography of the arteries with their ramiWcations was
documented on diagrams and photographs. The outer
diameters of forearm arteries were measured.
Results A large median artery was found in 4 of 54 arms
(7.4%). The median arteries took their origin from the ulnar
artery or the common interosseous artery. In one case, the
median artery pierced the median nerve in its course under
the pronator teres. The outer diameters of the median arter-
ies varied between 1.5 and 2.0 mm proximally and 1.5 and
2.0 mm distally. The diameters of the radial arteries varied
between 3.0 and 5.5 mm proximally and 3.0 and 4.0 mm
distally and were not reduced in any of the four cases with a
large median artery.
Conclusions Surgeons should be aware of other varia-
tions in the forearm when a persistent median artery is iden-
tiWed, for example high median nerve bifurcations.
Furthermore, it should be kept in mind that additional struc-
tures leading to nerve compression may be present in the
carpal tunnel.
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Introduction

The superWcial palmar arch and its supplying arteries are
highly variable [28, 32, 50]. Classical textbooks note the
fact that the median artery (arteria comitans nervi mediani)
can be involved in the construction of the superWcial palmar
arch by replacing the superWcial palmar branch of the radial
artery. In these cases, a median artery, which is more
strongly developed than normal accompanies the median
nerve on its way through the carpal tunnel and connects
itself with the superWcial palmar arch [25, 28]. In some
cases, the median artery continues into a digital artery [12]
and not seldomly into the second common palmar artery
[28]. The diameter of the radial artery can be diminished if
the median artery is well developed [28]. The median artery
can branch oV from the brachial artery, the ulnar artery or
the anterior interosseous artery [20, 25]. According to
Meckel [36], it is very rare that a branch taking oV from
the interosseous artery is involved in the construction of the
superWcial palmar arch. However, the frequencies of the
median artery observed in cadavers varied from 1.1 to 17%
[1, 15, 17, 51]. Olave et al. [39] dissected 102 hands of 51
adult cadavers of both sexes aged between 23 and 77 years
and injected latex into 42 hands. The authors found the
median artery in 23 of 102 cases (23%) with their diameters
ranging from 0.7 to 2.7 mm.

A large patent median artery can have a special topo-
graphical relation to the canalis carpi, the median nerve and
the anterior interosseous nerve. Therefore, the median
artery can be involved in several clinical disorders like
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carpal tunnel syndrome [37], anterior interosseous nerve
syndrome [41] and pronator syndrome [22].

Here, we report on the frequency and the variable
expression of the median artery, taking into account the
expression of the other forearm arteries. Furthermore, we
report a case where the median nerve was perforated by the
median artery underneath the pronator teres and discuss
clinical disorders evoked by a large patent median artery.

Materials and methods

In the winter terms of 2004–2005 and 2005–2006, the
upper extremities of the gross anatomy courses of the
Rostock Anatomical Institute were inspected for variations
of the arteries, especially, for the presence of a strongly
developed median artery and a possible involvement in the
construction of the superWcial palmar arch. Generally, the
pronator teres was dissected to visualize the route of the
ulnar artery with its branches. The topography of the arter-
ies with their ramiWcations and their relation to the sur-
rounding muscles was documented in diagrams and
photographs. The outer diameters of the median artery and
of the other arteries of the lower arm including their ramiW-
cations were measured with the use of a calliper. The diam-
eters were measured 1–2 cm distal to the respective origins
of the vessels. Concerning the superWcial and deep palmar
arches, the greatest outer diameters were measured.

Results

Altogether, the median nerve was accompanied by a
strongly expressed median artery on its route passing the

carpal tunnel in 4 of 54 arms (7.4%). The diameters of the
forearm arteries are summarized in Table 1.

Right arm of a 70-year-old man with median artery 
perforating the median nerve and participating 
in the construction of the superWcial palmar arch

The median artery branched oV from the ulnar artery just
after the common interosseous artery left this vessel
(Fig. 1a, b). At a distance of 6 cm from the point where the
radial artery separated from the brachial artery, the median
artery covered by the pronator teres perforated the median
nerve in the radial to ulnar direction (Fig. 1b). In this
region, the median artery and median nerve crossed over
an additional head of Xexor pollicis longus (Fig. 1a).
Thereafter, the vessel accompanied the median nerve,
which was located under the second Wnger part of the
Xexor digitorum superWcialis (Fig. 1a). A topographical
relation of the median artery to the anterior interosseous
nerve was not observed. Approximately, 7 cm proximal
from the wrist joint, both median artery and median nerve
located between Xexor digitorum superWcialis and Xexor
carpi radialis became more superWcial and passed the car-
pal tunnel. The median artery provided the superWcial pal-
mar arch together with the ulnar artery. The median artery
joined the superWcial palmar arch at the level of the second
intercarpal space. The superWcial palmar branch of the
radial artery was absent. However, after piercing the Wrst
metacarpal space, the radial artery nourished the deep pal-
mar arch. A deep palmar branch of the ulnar artery for the
deep palmar arch was missing. Three palmar metacarpal
arteries left the deep palmar arch, while the superWcial pal-
mar arch gave oV four common palmar digital arteries
(Fig. 1a).

Table 1 External calibers of the 
radial artery, the ulnar artery, 
the common interosseous artery, 
the anterior and posterior inter-
osseous arteries, the median 
artery, the superWcial 
and deep palmar arches 

Artery Arm 1, male Arm 2, female Arm 3, male Arm 4, female

Radial artery

Proximal 4 3 5.5 3

Distal 3.5 3 4 2.5

Ulnar artery

Proximal 5.5 5 6.5 4.5

Distal 4 2.5 2.5 3.5

Common interosseous artery, proximal 3 3 5 2.5

Anterior interosseous artery, proximal 2 2 3 1.5

Posterior interosseous artery, proximal 1.5 2 3 2.0

Median artery

Proximal 2 1.5 2 1.5

Distal 1.5 1.5 2 1.0

Greatest caliber of superWcial palmar arch 3 – 2 1.0

Greatest caliber of deep palmar arch 2 2 2 1.5
All measurements are given 
in mm
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Left arm of an 80-year-old woman with median artery not 
involved in the formation of the superWcial palmar arch

The median artery originated from the common interosse-
ous artery (Fig. 2a, b) and accompanied the median nerve
through the carpal tunnel. Afterwards, two common palmar
digital arteries for the nutrition of the thumb and the second
Wnger arose from the median artery (Fig. 2a). The ulnar
artery also gave oV two common palmar digital arteries for
the nutrition of the third, fourth and Wfth Wnger (Fig. 2a). A
superWcial palmar arch was not formed (Fig. 2a). By con-
trast, the deep palmar arch, which was nourished by the
radial artery after this vessel had passed the Wrst metacarpal
space was well developed. Three palmar metacarpal arter-
ies took oV from the deep palmar arch. The superWcial pal-
mar branch of the radial artery as well as the deep palmar
branch of the ulnar artery were absent.

Left arm of a 75-year-old man with median artery involved 
in the construction of the superWcial palmar arch

The median artery took oV from the common interosseous
artery (Fig. 3a, b). The median artery accompanied the
median nerve, passed the carpal tunnel and entered into the
formation of the superWcial palmar arch at the level of
the third intermetacarpal space. A topographical relation of
the median artery to the anterior interosseous nerve was
not observed. Median artery and ulnar artery together

constructed the superWcial palmar arch, which gave oV four
common palmar digital arteries (Fig. 3a). The superWcial
palmar branch of the radial artery was missing. The radial
artery and the deep palmar branch of ulnar artery built the
deep palmar arch. However, palmar metacarpal arteries
deriving from the deep palmar arch were not detected.

Right arm of a 78-year-old woman with median artery 
involved in the construction of the superWcial palmar arch 
(not shown)

The median artery took oV from the ulnar artery, just
beneath the origin of the common interosseous artery. The
common interosseous artery divided itself into the anterior
interosseous artery, the posterior interosseous artery and the
recurrent interosseous artery. The median artery followed
the median nerve and gave oV a branch for the second mus-
cle belly of the Xexor digitorum superWcialis in the middle
of the lower arm. The median artery and anterior interosse-
ous nerve had no topographical relation to each other. After
passing through the carpal tunnel together with the median
nerve, the median artery connected itself with the superW-
cial palmar branch of the ulnar artery forming the superW-
cial palmar arch. The superWcial palmar branch of the radial
artery was missing. The medial part (median artery) of the
superWcial palmar arch formed the common palmar digital
artery for the second and third Wnger, while the lateral part
(ulnar artery) gave oV two common palmar digital arteries

Fig. 1 Diagram and photograph 
of arm 1 from a 70-year-old man 
with a median artery perforating 
the median nerve. (a) The medi-
an artery takes its origin from the 
ulnar artery (1) and perforates 
the median nerve underneath the 
pronator teres (2). The median 
artery nourishes the superWcial 
palmar arch (3). (b) Pronator ter-
es had been resected to show the 
origin of the median artery from 
the ulnar artery. AIA anterior 
interosseous artery, BA brachial 
artery, CPDAA common palmar 
digital arteries, MA median ar-
tery, MN median nerve, PIA pos-
terior interosseous artery, 
PPDAA proper palmar digital 
arteries, PT-PP pronator teres 
(proximal part), PT-DP pronator 
teres (distal part), RA radial ar-
tery, RUA recurrent ulnar artery, 
SPA superWcial palmar arch, UA 
ulnar artery
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Fig. 2 Diagram and photograph 
of arm 2 from a 80-year-old 
woman with a median artery not 
participating in the construction 
of the superWcial palmar arch. 
(a) The median artery takes its 
origin from the common interos-
seous artery (1) and is gives oV 
two radially located common 
digital palmar arteries (2). A 
superWcial palmar arch is miss-
ing. (b) Near their origin, the 
median artery and the anterior 
interosseous artery run parallel. 
AIA anterior interosseous artery, 
BA brachial artery, CIA common 
interosseous artery, CPDAA 
common palmar digital arteries, 
MA median artery, MN median 
nerve, PIA posterior interosse-
ous artery, PPDAA proper pal-
mar digital arteries, PT-PP 
pronator teres (proximal part), 
PT-DP pronator teres (distal 
part), RA radial artery, RRA 
recurrent radial artery, SPA 
superWcial palmar arch, 
UA ulnar artery

Fig. 3 Diagram and photograph 
of arm 3 from a 75-year-old man 
with a median artery involved in 
the construction of the superW-
cial palmar arch. (a) The median 
artery derives from the common 
interosseous artery (1) and is 
connected with the superWcial 
palmar arch (2). (b) The median 
artery, and the anterior and pos-
terior interosseous arteries de-
rive immediately from a short 
common interosseous artery. 
AIA anterior interosseous artery, 
BA brachial artery, CIA common 
interosseous artery, CPDAA 
common palmar digital arteries, 
MA median artery, MN median 
nerve, PIA posterior interosse-
ous artery, PPDAA proper pal-
mar digital arteries, PT-PP 
pronator teres (proximal part), 
PT-DP pronator teres (distal 
part), RA radial artery, RRA 
recurrent radial artery, SPA 
superWcial palmar arch, 
UA ulnar artery
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for the third, fourth and Wfth Wnger. The deep palmar arch
was formed equally by the deep branches of the radial and
ulnar arteries. Four palmar metacarpal arteries were derived
from it.

Discussion

Quain [42] was the Wrst author to describe the median
artery as early as 1844. A small artery (arteria plicae cubiti
superWcialis) deriving from the brachial artery in the cubital
fossa was named arteria mediana antebrachii superWcialis,
if it joined the course of the median nerve. In the four cases
reported here, the median artery were derived twice from
the ulnar artery and twice from the common interosseous
artery. The median artery normally is a branch of the com-
mon interosseous artery [1, 28] or the anterior interosseous
artery [25]. In some cases, the median artery took oV from
the ulnar artery or the brachial artery [25]. According to
Adachi [1], the median artery originated from the ulnar
artery in one-third of all cases. Gozdziewski [14] observed
a superWcially located median artery descending from the
arteria brachialis, superior to the cubital fossa. An extraor-
dinary case concerning the origin of the median artery was
reported by Pabst and Lippert [40]: The axillary artery
divided itself into arteriae brachialis superWcialis and pro-
funda. Below the cubital fossa, the arteria brachialis pro-
funda again split itself into a typical common interosseous
artery and a median artery. In a rare case, the median artery
arose from the radial artery, proximal to the radial artery
passing around the brachialis [54].

In 1813, Gantzer [21] described accessory heads of the
Xexor pollicis longus. In arm 1 described here, the median
artery together with the median nerve crossed over an
additional head of Xexor digitorum pollicis (Gantzer-
muscle).

The diameter of the median artery varied between 1.5
and 2.0 mm (Table 1). Libersa et al. [31] measured the
external diameter of the median artery at the distal rim of
the Xexor retinaculum. The authors obtained values
between 0.8 and 2.5 mm. Luschka [33] described a median
artery of diameter 2.33 mm, supplying the second and third
Wnger. In two patients suVering from carpal tunnel syn-
drome, the diameter of the median artery was found to mea-
sure 3.00 mm [11]. Overall, the diameters of the median
arteries described here were medium sized.

The interosseous artery and the median artery as a
branch of the common interosseous artery are seen Wrst in
the development of the human forelimb [48]. Afterwards,
the ulnar artery arises from the brachial artery and the arte-
ria brachialis superWcialis develops in the axillary region.
Later on, the median artery undergoes degeneration.
Finally, an anastomotic branch between the brachial artery

and the arteria brachialis superWcialis becomes suYciently
enlarged to form the radial artery as a major artery of the
forearm with the distal position of the latter. The proximal
portion of the arteria brachialis superWcialis atrophies cor-
respondingly.

The median artery may persist in adults in two diVerent
patterns, i.e., a palmar and an antebrachial pattern [45]. The
palmar pattern was studied in 120 cadavers and had an inci-
dence of 20%. It was more frequent in females than in
males. The antebrachial pattern was studied in 79 cadavers.
With an incidence of 76%, it was also more common in
females. In our sample, both sexes were represented
equally. Kopuz et al. [26] found a median artery in neo-
nates in 20% of the cases, while it was found in 17% in a
combined study of neonates and adults. The authors sug-
gested that the median artery perhaps atrophies at a later
age, possibly during the perinatal and early infancy period.
In 112 human embryos, a palmar pattern of the median
arteries was observed in 18.7% [44].

An extremely rare doubling of the median artery was
reported by Maruyama [34] in a Japanese individual. The
Wrst median artery was derived from the arteria antebrachi-
alis (corresponding to the common interosseous artery) and
the second one took oV from the arteria antebrachialis vola-
ris superWcialis (corresponding to the ulnar artery). Both
vessels run with the median nerve. In context with the
above reported embryonic development of the median
artery, Adachi [1] mentioned the case of a 39-year-old man.
He possessed a strongly developed median artery, while the
radial artery had degenerated, with a diameter of 2 mm
only. Lanz and Wachsmuth [28] mentioned that a larger-
than-normal median artery can be accompanied by an atro-
phied radial artery. The statement of Coleman and Anson
[6] saying that the supplying part of the radial artery to the
superWcial palmar arch can be replaced by the median
artery points in the same direction. By contrast, in the four
cases of a strongly developed median artery reported here,
the radial artery was expressed quite normally with proxi-
mal diameters between 3 and 5.5 mm and distal ones
between 3 and 4 mm (Table 1).

The incidence of a median artery may be inXuenced by
racial diVerences. In a sample of 60 neonates and infants
from black communities, a median artery was found in 50%
[13]. In samples of black and European South Africans, the
median artery had a high incidence of 27.1 and 27.4%,
respectively [18, 19]. In our sample, the frequency of the
median artery reached 7.4% only.

A lot of clinical disorders can result from the expression
of a strongly developed median artery and its variable rela-
tion to the median nerve. First of all, the median artery can
cause carpal tunnel syndrome [56]. There have been
sporadic surgical case reports of the hand in which a large
patent median artery caused a carpal tunnel syndrome
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[4, 8, 10, 29, 30, 35, 43]. Furthermore, the carpal tunnel
syndrome can rarely be caused by a thrombosed median
artery [3, 5, 9, 23, 24, 38, 46, 53]. Also an aneurysm of a
persistent median artery [52, 55] or a calciWed median
artery [7] can be followed by carpal tunnel syndrome.
Balakrishnan et al. [2] reported a case with thrombosis of
the median artery caused by a blunt trauma. Kele et al. [23]
mentioned a rare case of a patient with carpal tunnel syn-
drome and thrombosed median artery. Here, pain in the
third and fourth Wnger was recorded as an atypical com-
plaint. In all the cases where a carpal tunnel syndrome was
caused by thrombosis of a persistent median artery, symp-
toms arose suddenly and excision was needed [9].
However, the median artery can only be excised when a
suYcient anastomotic blood supply is ensured [10]. There-
fore, in the cases reported here, we have described the
expression and the external diameters of other forearm
arteries (Table 1).

Secondly, an anterior interosseous nerve syndrome can
be caused by a median artery passing through this nerve,
near its origin from the median nerve just below the elbow
[41]. This syndrome is mainly characterized by paralysis of
the Xexor pollicis longus. In the cases described here, the
median artery was not in the neighborhood of the anterior
interosseous nerve.

Finally, the median artery can perforate or split the
median nerve. Here, we have shown a median artery,
which was perforating the median nerve in the upper third
of the forearm, namely the part covered by the pronator
teres (Fig. 1b). A pronator syndrome may be caused by a
persistent median artery that passes through the proximal
median nerve [22]. The authors reported about a “double
crush” compression of the median nerve caused by persis-
tent median artery producing Wrst a carpal tunnel syn-
drome and then a pronator syndrome. In 2 of 134 forearms
of Indians, the median artery splits the median nerve into
two roots and the artery passes through the nerve [49].
Also Sanudo et al. [47] reported about a case where the
median nerve split into unequal trunks to enclose the most
proximal part of the median artery. Krol et al. [27]
described a case where the median nerve, associated with a
persistent median artery, was split 45 mm before the carpal
tunnel.

Altogether, we can agree with the advice given by
Gutowski et al. [16] that surgeons should be aware of addi-
tional structures, speciWcally more than one median nerve,
when a persistent median artery is detected. A high bifurca-
tion of the median nerve can be associated with a median
artery [16].
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