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A CASE OF A DOUBLE VARIANT OF THE ARTERIAL SYSTEM IN THE UPPER EXTREMITY: 
ARTERIA BRACHIALIS ACCESSORIA ET ARTERIA COMITANS NERVI MEDIANI
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Abstract - A thorough knowledge of arteries of the upper extremity is necessary for catheterization, graft harvesting, shunt 
application, and Astrup’s examination. Coincidences of two different variants are rather rare. We present a case of the 
coincidental presence of arteria brachialis accessoria stemming from the arteria axillaris and reuniting with the arteria 
brachialis 1.5cm below the origin of the arteria collateralis ulnaris inferior; and arteria comitans nervi median originated 
in association with the arteria interossea communis from the arteria ulnaris, passing into the palm and towards the arte-
riae digitales palmares to the thumb, index and lateral side of the third finger. Such coincidence has never been reported 
before.
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INTRODUCTION

Variations of the arterial system of the upper extrem-
ity are very common, even surpassing the textbook 
normotype in the axillary region. They are present in 
10-55% of cases (De Garis, 1928; Trotter, 1930; Lip-
pert, 1985; Konarik, 2010), reaching 23% of cases in 
the free part of the limb (Valsecchi, 2006). The inci-
dence of accessory brachial artery (arteria brachialis 
accessoria, ABA) is constantly reported in between 
0.13 and 1.5% of cases (Green, 1830; Quain, 1844; 
Tiedemann, 1831; Maestre, 1864; Henle, 1868; Ruge, 
1884; Herrington, 1905; Poynter, 1922; Hazlett, 1949; 
McCormack, 1953; Weathersby, 1956; Keen, 1961; 
Jurjus, 1986; Rodríguez-Niedenführ, 2001a) (for 
detailed numbers see Table 1). The incidence of the 
median artery (arteria comitans nervi mediani, MA 
– according to Terminologia Anatomica 1998) varies 
greatly - from 1.5-50%, depending on the definition 

of the MA (Henneberg, 1995; Rodríguez-Niedenführ, 
1999, FCAT, 1998). Bergman (1992-2004) stated 
in his internet encyclopedia that the incidence was 
on average about 8%. Rodríguez-Niedenführ et al. 
(1999) observed AM in 18.7% of fetuses and in 12% 
of adults in his detailed and thorough studies data 
collected from previous authors (Kachlik, 2010).

However, the coincidence of two variants is less 
usual and the relevant data are almost always miss-
ing. The coincidental presence of the ABA in the arm 
and MA in the forearm and hand which are observed 
during a routine dissection, has never been reported, 
because the combinations of these variations have 
not been properly investigated so far. Such variations 
can have severe clinical consequences. The ABA can 
serve as a route for a catheter during the radial ap-
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proach to coronary procedures using catheterization. 
If ABA is present, it is often hypoplastic and sten-
otic, either in a part or along its whole course, and 
the danger that the catheter might stop during the 
diagnostic or therapeutic procedure is high. The MA 
can replace the radial or ulnar artery. Both can be 
hypoplastic and stenotic, in part or along the whole 
course, or just a bit narrow. This can lead to failure 
of the catheterization when using either the radial or 
ulnar artery approach. The MA can serve as collat-
eral for the hand in cases when the radial or ulnar 
arteries are used as a vascular pedicle for a forearm 
flap or for a coronary bypass graft (Burzotta, 2009; 
Kachlik, 2010).

The terminology in this article strictly follows that 
published in the Terminologia Anatomica (FCAT, 
1998), as reviewed in our previous article (Kachlik, 
2008), and as suggested by Rodríguez-Niedenführ et 
al. (2001b).

Materials and methods

The body of an 88-year-old man, fixed with the for-
maldehyde method, was routinely dissected at the 
Department of Anatomy, Medical Faculty of Hradec 
Králové, Charles University in Prague. Both upper 
limbs were carefully cleaned and two independent 
vascular variations were observed and documented.

Results

The ABA in the right upper limb originated from the 
axillary artery (arteria axillaris) 1.5 cm proximally to 
the origin of the posterior circumflex humeral artery 
(arteria circumflexa humeri posterior), descended 
along the arm and rejoined the brachial artery (arte-
ria brachialis, BA) within the medial bicipital groove 
(sulcus bicipitalis medialis), approximately 1.5 cm 
distally to the origin of the inferior collateral ulnar 
artery (arteria collateralis ulnaris inferior) (see Fig. 1). 
The total length of the ABA was 18.5 cm and its outer 
diameter was 5 mm at the beginning and 4 mm at the 
termination point. The ABA descended deeply, along 
the arm and parallel to the BA. Both arteries were 
separated by the median nerve (nervus medianus). 

The ABA crossed the median nerve ventrally, 3.5 cm 
from its origin, sending off the anterior circumflex 
humeral artery (arteria circumflexa humeri anterior) 
and further along the arm, two other larger muscu-
lar branches (with a diameter of at least 1 mm) that 
supply the biceps brachii (musculus biceps brachii), 
stemming 8 cm and 12.5 cm from the ABA origin.

The BA that ran deeper in the septum was 
crossed ventrally by the median nerve. It gave off 
typical branches, mainly the muscular branch for the 
biceps brachii that was just proximal to the reunion 
site of both arterial trunks. The outer diameter of the 
BA was 7 mm after it branched the ABA, and 5 mm 
at the BA termination. The outer diameter of the ax-
illary artery (arteria axillaris), just proximal to the 
bifurcation into BA and ABA, was 10 mm and that of 
the reunited stem of BA in the arm was 6 mm.

Both arterial trunks featured their accompany-
ing veins which after having entered the axillary fos-
sa (fossa axillaris), successively united and received 
the concomitant basilic vein (vena basilica) into one 
typical axillary vein (vena axillaris).

No other variations, aberrant arteries or their 
courses were observed in the arm.

The second variation of the median artery (arte-
ria comitans nervi mediani), stemmed from the ulnar 
artery (arteria ulnaris) together with the common 
interosseous artery (arteria interossea communis). 
Macroscopically, this branching pattern had the ap-
pearance of a trifurcation. The common interosseous 
artery merged into the forearm depth and after 1 cm 
it typically bifurcated into the anterior and posterior 
interosseous arteries (arteria interossea anterior et 
posterior). The MA descended along the forearm in 
the layer with the median nerve and sent off a many 
small muscular branches for the anterior group of 
the forearm muscles (flexors). Then it passed the 
carpal tunnel (canalis carpi), firmly attached to the 
median nerve, and in the hand gave off the palmar 
digital arteries (arteriae digitales palmares) for the 
thumb, index and lateral side of the third digit. The 
branch heading towards the first intermetacarpal 
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space passed the first dorsal interosseous muscle 
(musculus interosseus dorsalis primus) distally, and 
anastomosed widely with the radial artery (arteria 
radialis) (see Figure 2). The MA did not form visible 
anastomoses with the ulnar artery within the hand. 
There was no superficial palmar arch (arcus palmaris 
superficialis) in the hand.

The outer diameter of the MA was 2 mm at its or-
igin and 1.5 mm at is termination where it branched 
into little arteries for the digits. The total length of the 
MA was 25 cm (ulna beeing 27 cm long). The anas-
tomosis with the radial artery was 2 mm wide, and 
turned around the first dorsal interosseous muscle. 

The MA and all of its branches were accompanied by 
a pair of veins without any visible interconnections.

The schematics of both variants are presented on 
Fig. 3.

The MA was present identically in both upper 
limbs, unlike the ABA which was observed on the 
right side only. The left side featured the normal BA 
(with an outer diameter of 6 mm). It bifurcated in 
the cubital fossa (fossa cubitalis) into the radial and 
ulnar arteries (with outer diameters of 4 mm and 
5 mm, respectively). The bifurcation was a branch-
ing point for the radial and ulnar recurrent arter-

Fig. 1  The accessory brachial artery (ABA) – right upper limb, ventral aspect
1a – Overview of the ABA course. 1b – Detail in the arm. 1c – Detail in the axillary fossa. Bar – 1 cm.

Legend: AA – arteria axillaris, AB – arteria brachialis, ABA – arteria brachialis accessoria, ACHA – arteria circumflexa humeri anterior, 
ACHP – arteria circumflexa humeri posterior, ACUI – arteria collateralis ulnaris inferior, ACUS – arteria collateralis ulnaris superior, 
NCAM – nervus cutaneus antebrachii medialis, NM – nervus medianus, NU – nervus ulnaris, VBa – vena basilica
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ies (arteria recurrens radialis et ulnaris). The ulnar 
artery sent off two thick muscular branches medi-
ally (24 mm and 31 mm distal to the bifurcation of 
the BA) for the flexor of the forearm; it then turned 
medially. At this curve, it branched off the common 
interosseous artery (with an outer diameter of 3 
mm); it merged gently and laterally into the mus-
cles and the MA which maintained the direction of 
the ulnar artery (see Figure 4). The MA sent off a 
thin transverse muscular branch medially (with an 
outer diameter of 1 mm) 3 mm distally to its origin. 
Then, it ran along the median nerve, reached the 
hand and terminated in the same way as described 
on the right side. The outer diameter of the MA was 

2 mm at its origin and 1.5 mm at its termination 
where it branched into little arteries for the digits. 
The total length of the MA was 25 cm (ulna been 27 
cm long).

Discussion

The term “accessory brachial artery” was first estab-
lished by McCormack (1953). The ABA is derived 
from another embryological abnormality, referred 
to as the superficial brachial artery (arteria brachialis 
superficialis or SBA). The SBA is based on the per-
sistence of more than one intersegmental cervical ar-
tery which does not deteriorate but persists and can 

Fig. 2  The median artery (AM) – right upper limb, ventral aspect
1a – Detail in the cubital fossa. 1b – Detail in the wrist and hand. Bar – 1 cm.

Legend: AB – arteria brachialis, AIC – arteria interossea communis, AM – arteria comitans nervi mediani, AR – arteria radialis, AU – 
arteria ulnaris, NM – nervus medianus, NU – nervus ulnaris, ** – anastomosis between AM and AR 
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even enlarge its diameter (Jurjus, 1986; Evans, 1912). 
According to Adachi (1928), the SBA is the brachial 
artery which descends superficially to the median 
nerve. This definition was changed by Rodríguez-
Niedenfűhr et al. (2001b) who interpreted this vari-
ant as running “rather” superficially to the median 
nerve. For details, see Konarik (2009) and Kachlik 
(2011). 

The first case that has ever been reported in the 
literature concerning the ABA was published in 1830 
by Green (1830) in his book “An Account of the Vari-
eties in the Arterial System of the Human Body“, and 
was soon followed by Quain (1844) in his textbook 
“Anatomy of the Arteries of the Human Body“. Ruge 
(1884) suggested denominating the ABA as the “In-
selbildung” (“building of an island”) due to the fact 
that the appearance of stemming and rejoining the 

brachial artery resembles an island. The first separate 
case-report of this arterial variant was published by 
Herrington (1905) who described it as a case of “high 
bifurcation of the brachial artery with reunion at the 
elbows“. Only seven studies (1844-2001) have men-
tioned the percentage-frequency of the ABA until 
now. The incidence of ABA is constantly reported to 
be between 0.13-1.5% (see Table 1). No data about 
their diameters, lengths and possible hypoplasticity 
have been reported until now.

On the other hand, the data describing the inci-
dence of the MA varies considerably. Bergman et al. 
(1992-2004) stated in his internet encyclopaedia that 
its average incidence was 8%. In their detailed and 
thorough study, Rodríguez-Niedenführ et al. (1999) 
observed MA in 18.7% foetuses and in 12% adults. 
He strongly recommends to distinguish between the 

Fig. 3  Schema of the double variant of arterial system in the upper extremity. Bar – 1 cm.

Legend: AA – arteria axillaris, AB – arteria brachialis, ABA – arteria brachialis accessoria, ACHA – arteria circumflexa humeri anterior, 
ACHP – arteria circumflexa humeri posterior, ACUI – arteria collateralis ulnaris inferior, ACUS – arteria collateralis ulnaris superior, 
AIC – arteria interossea communis, AM – arteria mediana, APB – arteria profunda brachii, AR – arteria radialis, ARR – arteria recurrens 
radialis, ARU – arteria recurrens ulnaris, AU – arteria ulnaris, NCAM – nervus cutaneus antebrachii medialis, NM – nervus medianus, 
NU – nervus ulnaris, RF – retinaculum musculorum flexorum, * – large muscular branch from AU
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forearm and palmar type of median artery (arteria 
comitans nervi mediani antebrachii and arteria comi-
tans nervi mediani manus). The former type runs 
along the forearm only and disappears supplying the 
anterior group of forearm muscles. It is reported to 

be present in 20% of cases. On the contrary, the latter 
type passes the carpal tunnel and contributes to the 
blood supply of the palm and, moreover in 35% of 
cases, it forms the complete superficial palmar arch 
joining the trunk of the ulnar artery.

As for its developmental aspects, a new theory 
by Rodríguez-Niedenführ et al. (2001b) was formu-
lated in 2001. It emphasizes that all the main ar-
terial trunks of the upper limbs are formed from 
a primitive capillary network encircling the devel-
oping bones. This theory can explain all of the re-
ported variants of the upper limb arteries. Accord-
ing to this theory and the findings published by Ro-
dríguez-Niedenführ et al. (1999), it is not necessary 
to distinguish between the median artery (arteria 
mediana), a developmentally aberrant vessel (a 
remnant of previous arterial trunks, following the 
older theory postulated by Singer in 1933 and the 
accompanying artery of the median nerve (arteria 
comitans nervi mediani). The latter term can be ap-
plied to all cases of this vessel, regarding its length 
relative to the forearm or hand (antebrachii/manus). 
The MA can serve as a collateral to the hand in case 
of either natural or iatrogenic stenosis, or closure of 
either radial or ulnar arteries.

Conclusion

The incidence of the accessory brachial artery is re-
ported to be between 0.13-1.5%, and the incidence of 
the median artery varies from 8 to 19%. Until now, 
such a coincidence has not been reported, probably 
due to the absence of any practical uses for such 
observations in the past. The arterial variant of the 
upper limb has a high clinical relevance for cathe-
terization through the radial or ulnar artery, for the 
harvesting of the radial artery as a graft or for the 
possible collateral circulation in cases of the arterial 
closure. The ABA can be hypoplastic or stenotic and 
can cause an unexpected complication during the 
surgical procedure.
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Fig. 4  The median artery (AM) – left upper limb, ventral aspect
1a – Detail in the cubital fossa. 1b – Detail in the wrist and hand. 
Bar – 1 cm.

Legend: AB – arteria brachialis, AIC – arteria interossea com-
munis, AM – arteria comitans nervi mediani, AR – arteria radia-
lis, ARR – arteria recurrens radialis, AU – arteria ulnaris, madm 
– musculus abductor digiti minimi, mapb – musculus abductor 
pollicis brevis, mb – musculus brachialis, mfds – musculus flex-
or digitorum superficialis, mpt – musculus pronator teres, mfcr 
– musculus flexor carpi radialis, NM – nervus medianus, NU – 
nervus ulnaris, RM – rami musculares, VM – vena mediana,  ** 
– anastomosis between AM and AR 
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