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When the ulnar and radial arteries develop, the MA usually 
involutes and does not persist in the post-fetal life.4 The 
MA may persist in adult life in two different patterns, 
palmar and antebrachial, based on their extent of  supply. 
The SPA formed by the contribution of  the MA is of  two 
types, complete and incomplete arch. In the complete type, 
arch is formed by the contribution of  ulnar and MA. In 
incomplete type, no arch is formed but ulnar and median 
arteries individually supply the respected areas of  the hand.5

The origin of  the MA in adults has been previously 
described as arising from the ulnar, interosseous, radial 
or brachial arteries.6,7 According to Huelin, Barreiro 
and Barcia, two patterns of  MA termination have been 
described based on their vascular territory.
1. The palmar type or embryonal type also shows two 

variants:
a. Long type, which ends in the SPA through 

small arterioles or supplying small vessels to the 
subcutaneous cellular tissue; before reaches the 
end; the MA sends branches which anastomose 
with the ulnar and radial arteries at the carpus level.

b. The second variant is digital type. In this type, MA 
does not contribute in the formation of  SPA but 

INTRODUCTION

Superficial palmar arch (SPA) is an important arterial 
anastomotic arcade which is the dominant vascular supply 
to the majority of  the palmar muscles. The high prevalence 
of  variations of  SPA makes it an interesting as well as 
challenging area of  study.1 It is principally formed by the 
ulnar artery (UA), completed on the lateral side by the 
superficial branch of  radial artery (RA) or arteria princeps 
pollicis (APP) or arteria radialis indicis (ARI) from RA 
or median artery (MA) accompanying the median nerve.2

The MA is normally a transitory vessel, which develops 
from the axial artery of  the upper extremity during early 
embryonic life. It maintains the superficial palmar arch 
(SPA) while the ulnar and radial arteries are developing.3 
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Abstract
Background: Knowledge of the variations in the arterial supply of hand has reached a point of practical importance with the 
advent of microvascular surgery for revascularization, replantation, and composite tissue transfers. Superficial palmar arch 
(SPA) hasmany interesting variations, of them, the median artery (MA) contribution is been evaluated in this study.

Materials and Methods: Present study was conducted on 40 adults upper limbs of unknown sex. All the specimens were 
obtained from the Anatomy Departments of Government Medical College and Hospital, Chandigarh, India.

Results: In this study, 7.5%of specimens showed median–ulnar type of incomplete SPA.

Conclusion: The clinical importance of the persistence of this artery at wrist level is well documented as a cause of the carpal 
tunnel syndrome but it has also been associated with the “pronator teressyndrome” in cases where the persistent MA pierces 
the median nerve in the proximal third of the forearm.
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supply the hand by giving common and proper 
palmar digital branches.

2. The antebrachial type, which represents a partial 
regression of  the embryonic artery is slender, short and 
terminates before reaching the wrist. Antebrachialtype 
also shows two variants:
a. Atrophic type-(termination of  MA in the upper 

third of  forearm in 74%).
b. Carpal type-(termination of  the MA in distal third 

of  the forearm in 26%).8

In this study, the palmar type of  MA is highlighted for 
its significance in contributing the arterial supply to the 
hand. Knowledge of  the variations in the arterial supply 
of  hand is essential in advent of  microvascular surgery 
for revascularization, replantation, and composite tissue 
transfers. Recent improvements in microsurgical techniques 
have increased the necessity of  better understanding of  the 
vascular pattern of  the hand.9

Many variations have been reported, but the focus of  this 
study is to record involvement of  MA in the formation of  
SPA. The objective of  this study was to evaluate the arterial 
variations, with special attention to the MA forming the 
SPA and its major branches.

Aim
The objective of  this study was to evaluate the arterial 
variations, with special attention to the contribution of  
SPA by MA.

MATERIALS AND METHODS

A total of  40 adults upper limbs embalmed with formaldehyde 
comprising 20 right, 20 left. Detached limbs were used for 
the study, and their sex identity could not be determined. Sex 
variation was therefore not considered. All the specimens were 
obtained from the Anatomy Departments of  Government 
Medical College and Hospital, Chandigarh, India.

The hands were dissected by first removing the skin 
covering the flexor surface of  the hand with a slight 
extension proximal to the wrist joint and then distally in the 
palm to the bases of  the digits. The forearms were carefully 
dissected and observed for the presence of  the MA. When 
there was an MA observed, it was carefully dissected from 
its origin to its termination. The origin of  MA and its 
relation with the MN was studied in detail. The external 
diameters of  the MA were measured at the distal rim of  the 
flexor retinaculum by a caliper, to a precision of  0.02 mm. 
The palmar aponeurosis was removed together with the 
palmaris longus where present, to show the SPA. Branches 
of  median and ulnar arteries were equally exposed. The 
different superficial arterial arch patterns observed were 

illustrated as well as digitally photographed. The frequency 
of  each pattern was expressed as percentage.

RESULT

Careful dissection of  the upper extremities revealed the 
presence of  persistent MA in 3 out of  40 upper limbs 
(7.5%) and its relation to MN are also noted. We found it 
two times on the right and one time on the left, respectively. 
A detailed description of  each case is as follows:

Case 1
In one case on the left hand, the MA did not makeup 
part of  the SPA, it supplies separately the middle, index 
and thumb through a common palmar digital artery, ARI 
and APP. UA also supplies the medial half  of  the hand by 
common palmar digital and proper palmar digital arteries. 
The diameter of  the MA is less, i.e., 1.51 mm as compared 
to the UA (2.95 mm). The superficial branch of  RA was 
absent in this case (Figure 1).

Case 2
In another case, on the right hand, MA entering into the 
palm by running parallel to the UA. The MA terminates 
by giving a common palmar digital artery, ARI, and APP. 
On the other side, UA gives two common palmar digital 
and one proper palmar digital artery (Figure 2). The caliber 
of  the MA measured to be 1.56 mm which is less than the 
UA, i.e., 2.37 mm.

Case 3
In this case on the right hand, MA supplies the lateral 21/2 of  
the digits. MA gives common palmar digital branch, ARI, and 
APP. UA also supplies medial 21/2 of  the digits by giving two 
common palmar digital branches (Figure 3). UA is tortuous in 
nature. MA was measured to be of  1.55 mm diameter which 
is less than the diameter of  the UA (2.10 mm).

In all the three cases, we observed a different arterial 
pattern in the forearm. Brachial artery was dividing into 
three branches in the cubital fossa, namely, radial, ulnar, 
and median arteries (Figure 4). The MA coursed distally 
to lie alongside the median nerve in the upper third of  the 
forearm and then continued its distal course between the 
anterior surface of  the median nerve and the deep surface 
of  flexor digitorum superficialis.

Embryology
The vascular plexuses of  the limb buds are initially supplied 
by four or five consecutive intersegment branches of  
the dorsal aortae at the levels at which the limb-buds 
are situated. Very early, however, the lateral branch of  
the seventh cervical and branches of  the fifth lumbar 
intersegmental arteries become much enlarged to form 
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normally retained, incomplete development or fusion and 
absorption of  parts usually distinct.10

DISCUSSION

The vascular anatomy of  the upper limb is a complex 
and challenging area and has been the subject of  many 
studies. Jaschtschinski studied the SPA in 200 subjects and 
concluded the median–ulnar in 3%.11 Coleman and Anson 
observed median–ulnar and radial–median–ulnar types of  
SPA in 3.8% and 1.2% of  subjects, respectively.12 Al-Turk 
and Metcalf  found the same type of  SPA in 4% and 2% 
of  hands, respectively, by using the Doppler ultrasonic 
flow meter.13 Ikeda et al. observed median–ulnar type only 
in 0.9% of  subjects.14 Loukas et al. dissected 200 hands; 
they found the median–ulnar type in 15%, Adachi (1928; 
quoted by Keen) reported in 9%, Moraes et al. reported 
occurrence in 13.3%, Olave et al. observed the MA of  the 
forearm without anastomosis in 6.7% subjects, and Moraes 
et al. coated in 3.3% subjects.15-18 In this study, we observed 

Figure 1: Incomplete superficial arch in which the ulnar 
and median arteries are equally dominant but with no 

communication. UA: Ulnar artery, RA: Radial artery, APP: Arteria 
princeps pollicis, ARI: Arteria radialis indicis, CPDA: Common 
palmar digital arteries, PPDA: Proper palmer digital artery

Figure 2: Incomplete superficial palmar arch formed by median 
and ulnar artery on the right hand side. UA: Ulnar artery, 

RA: Radial artery, APP: Arteria princeps pollicis, ARI: Arteria 
radialis indicis, CPDA: Common palmar digital arteries, 

PPDA: Proper palmer digital artery

Figure 3: Right hand supplied by ulnar and median artery 
without forming an palmar arch. UA: Ulnar artery, RA: Radial 
artery, APP: Arteria princeps pollicis, ARI: Arteria radialis 

indicis, CPDA: Common palmar digital arteries, PPDA: Proper 
palmer digital artery

Figure 4: The origin and course of the median artery in the 
forearm. Also showing the relation with the median nerve. 
UA: Ulnar artery, RA: Radial artery, APP: Arteria princeps 

pollicis, ARI: Arteria radialis indicis, CPDA: Common palmar 
digital arteries, PPDA: Proper palmer digital artery 

the axial arteries of  the upper and lower limb, respectively. 
In the upper limbs, this axial artery terminates in a 
capillary plexus from which later, digital branches arise. 
The proximal part of  the artery can be recognized as the 
brachial artery; its distal portion is the interosseous artery. 
By 6th week, UA is apparent and branches from brachial 
artery progressing down the hand plate to form the deep 
palmar arch. The RA develops later and is more variable 
progressing down the preaxial side of  the limb. Eventually, 
median and interosseous arteries decrease in size, and MA 
degenerates, providing only some blood supply to median 
nerve the small vestige of  interosseous artery terminates 
in many small branches (rete system). The anomalies of  
blood vessels may be due to the choice of  unusual paths in 
the primitive vascular plexuses, the persistence of  vessels 
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the above rare variant of  SPA of  ulnar–median type in 
7.5% subjects (n = 3/40).

The origin of  MA has previously been described as 
arising from the common interosseous artery, anterior 
interosseous artery, and ulnar arteries frequently but it 
can also arise from the brachial artery, superficial brachial 
artery, and deep brachial artery.19 According to Varley et al. 
when the MA arise from the RA, it may increase the risk of  
hand ischemia if  the RA is sacrificed during harvesting.20 
In this study, we encounter the MA taking origin from the 
brachial artery in all the cases.

The external diameter of  a persistent MA is important, 
especially in the carpal tunnel. According to Barfred et al., the 
MA with an external diameter of  more than 2.0 mm can cause 
MN compression. They operated 239 patients with carpal 
tunnel syndrome (CTS) and found the MA of  considerable 
caliber in 4% cases.21 Gassner et al. found two MA with a 
diameter of  3.00 mm, Libersa et al. reported diameter ranging 
from 0.5 to 2.7 mm, Nayak et al. observed diameter of  the MA 
between 0.8 and 2.6 mm.19,22,23 In this study, we obtained the 
diameter ranging from 1.51 to 1.56 mm. The MA can increase 
in the caliber due to thrombosis, aneurysm, calcification, or 
congenital regions, which may lead to CTS.21

Nayak et al. analyzed the course of  the MA in relation with 
the MN, they observed three distinct pattern: (a) The MA 
was lateral to the MN in the forearm, (b) the MA crossed 
the MN when the artery splitted the nerve in the forearm, 
and (c) the MA was anterior to the MN in the carpal tunnel.19 
In the current study, we noticed the MA running lateral to 
the median nerve in the forearm and while entering into 
the palm it crosses the median nerve anteriorly. The above 
details should be taken into consideration while approaching 
the forearm and hand for various surgical procedures as 
both the MA and the MN are in close proximity with each 
other throughout the forearm and hand.

CONCLUSION

This study highlights a palmar type of  digital variety of  
MA in the 3 cases, so this study has provided details 
about one of  the variants of  SPA in humans. In this three 
cases, no superficial palmar arch is formed but ulnar and 
median arteries individually supply the respected areas 
of  the hand. The knowledge of  median–ulnar pattern 
of  superficial palmar arch helps in accurate planning and 
better performance of  surgical procedures in the forearm. 
Association of  a persistent MA with the median nerve 

should be considered in the evaluation of  all patients with 
carpal tunnel syndrome, pronator teres syndrome, and 
anterior interosseous syndrome.24
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