
Introduction
The super�cial palmar arch is an anastomosis fed mainly by the 
ulnar artery with variable contribution from branches of radial 
artery. Ulnar artery enters the palm with the ulnar nerve, anterior to 
the �exor retinaculum and lateral to the pisiform. It passes medial to 
the hook of the hamate, then curves laterally to form an arch that is 
convex distally and level with a transverse line through the distal 
border of the fully extended pollicial base. About a third of the 
super�cial palmar arches are formed by the ulnar artery alone; a 
further third are completed by the super�cial palmar branch of the 
radial artery; and a third by the arteria radialis indicis, a branch of 
either arteria princeps pollicis or the median artery. The super�cial 
palmar arch is covered by palmaris brevis and the palmar 
aponeurosis and it is super�cial to �exor digiti minimi, branches of 
the median nerve and the long �exor tendons and lumbricals.1

Three common palmar digital arteries and one proper palmar artery 
arise from the convexity of the super�cial palmar arch. The former 
pass distally on the second to fourth lumbricals, each joined by a 
corresponding palmar metacarpal artery from the deep palmar 
arch, and divide into two proper palmar digital arteries. Palmar 
digital artery for the medial side of the little �nger leaves the arch 
under palmaris brevis. Palmar digital arteries supply the 
metacarpophalangeal and interphalangeal joints and nutrient rami 
to the phalanges. They are the main digital supply, because the 
dorsal digital arteries are minute.

Since the SPA is the main source of arterial supply to the palm, the 
details about its possible variations is important for the 
reconstructive hand surgeons. The knowledge is important while 
performing the super�cial dissections and to the radiologists while 
performing the angiographic procedures (LATIFF et al., 2008). Their 
variations being one of the challenging anatomical areas have long 
intrigued clinicians and radiologists. Though there are few cases 
reported in the literature (Patnaik V.V.G et al. 2000, CAMBRON et al., 
2006; DHAR and LALL, 2008; VOLLALA et al., 2008; NAYAK et al., 2008; 
RAO et al., 2010) which describe the variations of SPA, the detailed 

3-8anatomical studies about this subject are scarce.  In the present 
investigation, the objective was to study the morphological variants 
of the SPA in adult humans. The clinical implications of these variant 
palmar arches are emphasized with relevant review of literature. 

Our research goal was to outline the observed types SPAs that 
would allow for adequate blood supply to the hand once radial 
circulation is removed. Additionally, we would like to propose a 

different view of the existing classi�cation of circulation most 
commonly found in the hand in order to facilitate better 
documentat ion and communicat ion amongst  medical 
professionals in the �eld.

Material and methods
The present study included 70 human cadavers (140 hands) which 
were dissected during routine curricular dissection by �rst-year 
medical students in our department. Among them, 57 were male 
adult and 13 were female adult cadavers. They were �xed with 10% 
formalin solution. The hands were devoid of any external trauma 
and pathologies. The dissections of hands were performed as per 

9the Cunningham's manual of practical anatomy (ROMANES, 2005).  
The course and branches of the radial and ulnar arteries in the hand 
were meticulously dissected, the morphology of SPA was studied 
and the variations were noted. The arches were observed and 
discussed by any two investigators of the present study in order to 
avoid the observer errors.

In order to obtain a clear �eld for visualisation of the super�cial 
palmar arch the following structures were removed: skin and palmar 
aponeurosis, and wherever necessary, the �exor retinaculum. 
Following preliminary examination, images from all the dissected 
specimens were recorded and analysed.

Results and observations
Complete absence of super�cial palmar arch (SPA) was not 
observed in any of the dissected specimen hand; neither any 
duplication of SPA was seen. Contribution of anterior interosseous 
artery in formation of SPA was also not observed in any specimen. 
The absence of palmaris longus was observed in 58% of specimen 
with an incomplete SPA; however in 32% of specimen with 
complete SPA, no palmaris longus was seen. Palmar aponeurosis 
was present in all the dissected specimen irrespective of the status 
of palmaris longus.

As per Coleman and Anson's classi�cation complete SPA was noted 
10in 78.3% of specimen with two major subtypes

I. Radio-Ulnar arch – formation of SPA by super�cial branch of 
ulnar artery and completed by super�cial branches of radial 
artery.

II. Ulnar predominant arch – SPA and all its branches are fed by 
ulnar artery only and its termination usually anastomose with 
one of the branches of radial artery
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Complete arch

Table 1: showing observation of variants of complete SPA

Figure  : 1 showing diagrammatic representation of complete SPA 
variants

Picture   : Typical Radio-Ulnar Arch (Type A)

Incomplete arch was observed in 20.23% of specimen with two 
major variants 
I. Ulnar type : all branches emerging from a larger ulnar artery 

without forming a crescent
II. Radio-Ulnar type : branches emerging from both without 

anastomosis and crescent formation

Absence of palmaris longus was associated with incomplete arch in 
58% of the specimen. Persistent median artery was observed in 
~18% of dissected hand; of which ~5% exhibited an incomplete 
arch.

Incomplete arch

Table 2: showing observation of variants of incomplete SPA

Figure   showing diagrammatic representation of incomplete SPA 
variants

Picture 2 Ulnar type (F) of incomplete SPA

Picture 3 Radio- Ulnar type (G) of incomplete SPA

Discussion 
Super�cial palmar arch (SPA) can be broadly classi�ed into two 
groups
I. Complete SPA : when the anastomosis exist between the 

arteries forming the crescent
II. Incomplete SPA : when there is no anastomosis between the 

arteries forming the crescent

This is by far the most convenient and accepted classi�cation of SPA. 
17. Coleman and Anson subdivided this broad category into 
subgroups based upon their composition; complete SPA was 
divided into �ve subgroups (A to E) and incomplete SPA was divided 
into four sub groups (F to I). 
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Type Right Hand Left Hand Percentage Remarks
A 23 22 32.1% Most common
B 21 20 29.3% nd2  most common
C 07 06 9.3%
D 02 03 3.6%
E 03 04 5%

Type Right Hand Left Hand Percentage Remarks

F 05 09 10% Most common

G 05 03 5.3% nd2  most common
H 02 03 3.5%
I 02 00 1.43%

Features Colemen & 
10Anson

Ikeda
11et al.

Patnaik  et 
12al.

M. Chimmalgi et 
13al.

14Bilge o et al. 15Tagil et al. Umapathy S.et 
16al.

Present Study 
2017

Sample size 650 220 50 - 50 20 50          70
Group I 78.5%  96.4% 78.0% 88% 86% 75% 78.5% 78.3%
Type A 34.5% 55.9% 76.0% 46% 34% 40% 37.5 32.1%
Type B 37.0% 25.5%        2.0% 26% - 35% 37 29.3%
Type C 3.8% - - 8% -         9.3%
Type D 1.2% - - 2% -        3.6%
Type E 2.0% - - 6% -         5%

Group II 21.5% 3.6% 16.0% 12% 14% 25% 21.5 20.23%
Type F 3.2% - 12.0% 4% - 2.08        10%
Type G 13.4% - - 2% -         5.3%
Type H 3.8% -        4.0% 4% -        3. 5%
Type I 0% - - 2% -                 1.43
Total 100.0% - 94.0% 100% - 97.91       100%

Table 3: showing comparative study of major work on SPA with present study
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11Comparison with work of researchers like Ikeda et al. , Patnaik et 
12 13 14 15al. , M. Chimmalgi et al. , Bilge O et al. , Tagil et al.  and Umapathy 

16 10S. et al. , which followed Coleman and Anson's  classi�cation of SPA 
indicates that the typical palmar arch, i.e. Group I (Type A) of SPA is 
having a higher prevalence. This was in correlation with present 
study where the predominant pattern observed was of Group I 
(Type A) only Radio-ulnar type (32.1%) [Refer Table 1 and 3].

Also complete SPA was observed 78.3% of the specimen, shows 
high prevalence of collateral anastomotic pattern in hand.[Refer 
table 3]

The present study also correlates with the radiological and ultra-
17 18sonographic �ndings of Mozersky et al.  Higgins and Hayden , Al 

19Turk and Metcalf  with complete type of SPA being predominant. 
20However it differs from the �ndings of the works of Lippert H  and 

21Mc Minn and Hutchings .

Duplication of SPA was not observed in any of the specimen as 
22reported by Jyoti A et al.  and  Complete absence of 3Patnaik V et al.

SPA was also not seen in any of the specimen as reported by Paul S et 
23al.  These cases are rare isolated examples of variation of SPA.

Persistence of median artery was observed in about 18% of 
dissected specimen, of which about 5% exhibit an incomplete SPA. 
In only one case the persistent median artery was bilateral; 
otherwise it was an unilateral presentation. As described by 

24Jaschtschinsky ; persistent median artery is an atavistic feature 
which participate in SPA in lower animals. 

25O.Sullivan and Mitchell  reported an absent PL in 22 patients out of 
25 with an anomalous SPA. The absence of palmaris longus was  
observed in 58% of specimen with an incomplete SPA which is also 
highly signi�cant.

Above observation clearly indicates that the variable counterpart in 
SPA is the radial artery; which is the main candidate for 
reconstructive hand surgeon as well as cardiac surgeon.

With the advancement of microsurgical procedure of hand 
reconstruction; there is a more emerging need for understanding 
the anatomy and variations of vascularity of hand. Also the elective 
preference of radial artery by cardiac surgeon in case of 
percutaneous transluminal coronary angioplasty 6 as well as 
coronary artery bypass graft (CABG). Owing to miniaturization, the 
percutaneous Transradial approach is becoming more popular 
throughout the world as an alternative to the femoral artery 
technique.

RA possesses several anatomical features that make it an excellent 
26candidate for use in coronary revascularization.  The average 

length of the RA, >20 cm, makes it suitable to bypass all coronary 
artery territories, and its inner diameter, which is between 2 to 3 mm, 
closely matches that of the coronary arteries. Both coronary and 
aortic anastomoses are technically less demanding to construct 
with the RA when compared with other arterial conduits because of 

27its thick muscular wall.

The radial artery (RA) was �rst used by Carpentier and colleagues in 
28 291974  but subsequently abandoned due to high failure rates . In 

301992, Acar et al.  reported the results from 104 patients who 
received a RA graft as a bypass conduit with 100% success by 
incorporating major modi�cations. The RA is becoming increasingly 
popular as a third arterial conduit in association with the LITA and 
RITA, or as the second in patients with contraindications to bilateral 

31, 32ITA harvesting.

Conclusion 
Radial artery variants encountered during this study of SPA clearly 
indicates that prior to harvesting the RA, it is mandatory to assess 
the adequacy of the ulnar collateral circulation to the hand to avoid 
ischemia. Methods to detect adequate forearm collateral �ow 
include the Allen test, static and dynamic Doppler testing, direct 

digit pressure measurement during RA compression, and oxymetric 
plethysmography, together with the computation of a perfusion 

33, 34index . High degree of association of absence of PL with 
incomplete arch also advocates con�rming it with sonography 
beforehand. Any indicator of an incomplete SPA and absence clearly 
warrants the surgical handling of SPA or its components.
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