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ABSTRACT
Introduction: The hand in the humans, is abundantly
supplied by blood by two anastomotic arches, they are being the superficial palmar arch (SPA) and the deep palmar
arch (DPA).
These two arterial arcades are formed by the anastomosis
between the two main arteries of the forearm ie. the radial,
the ulnar and their branches.
The anatomy of the palmar vascular arches and their variations were one of the most interesting and challenging
anatomical areas , traditionally the superficial palmar arch
is formed by the union of superficial palmar branch of the
ulnar artery with the superficial palmar branch of the radial
artery or with the arteria radialis indicis , with the ulnar
artery as the main feeding vessel .
Aim of the study: The fact that frequent anatomic variations in the arterial pattern of hand drew our attention so
as to ascertain the prevalence of variations in the SPA of
south Tamilnadu population.
Materials And Methods: In our study we took fifty (50)
disarticulated upper limbs from 25 adult human cadavers,
which included both the sexes.

All the cadavers were from the department of anatomy,
which were used for routine undergraduate teaching. All
the cadavers were embalmed and stored in tanks and all
the limbs were dissected as per the instructions given by
Cunnighams manual of practical anatomy,including the
hand and if any variations found were noted and photographed.
Results: In our study we came across two variations in
two different hands unilaterally on the right side belonging
to male sex. In both the hands we found double superficial
palmar arches, without median artery.
Conclusion: The present study has revealed details about
some of the variations of superficial palmar arch in humans
which will be supplementing our already existing knowledge of variations. Recent advances in the microvascular surgical techniques for reconstructive hand surgeries
have made mandatory, the clear understanding of variant
arterial arches encountered in our population, so a comprehensive knowledge of which will be useful for the hand
surgeons and orthopedicians for surgical intervention and
for a successful outcome after surgery.
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Introduction
The superficial palmar arch(SPA) is a dominant vascular structure of the palm and is located deep to the palmar aponeurosis.
It ensures suitable blood supply to the entire territory of the
hand, thus maintaining the integrity of the tissues of the
hand.
The general pattern of its formation is by the union of ulnar
artery with the superficial palmar branch of the radial artery.
On entering the palm, it curves laterally deep to the palmar
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aponeurosis and superficial to the long flexor tendons, thus
completing the arch by anastomosing with the superficial palmar branch of radial artery[1,2].
It gives off four palmar digital arteries; the medial most supplies
the medial side of the little finger and is called the proper palmar digital artery. The other three are common palmar digital
arteries which pass to the medial three interdigital clefts [3].
All the above mentioned structures are covered by skin,
palmar aponeurosis, short palmar muscles, the short flexor
muscles of the little finger, lumbrical muscles, the tendons of
superficial flexor muscles of the fingers and sections of me7
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dian and the ulnar nerves [2,4-6] .
Keen [7] in his study has observed three types of SPA. Type
-1- Ulnar type in which the arch is formed by the Ulnar artery
alone. Type -2- it is Radio-Ulnar type, in which both radial and
ulnar arteries contribute in the formation of the SPA( classical
type), Type-3- Median- ulnar or Median- Radial type in which
the median artery forms a important component of the SPA.
It is also important to note that the variations of SPA are more
commonly encountered than the deep palmar arch, which
relatively remains constant.
The fact that SPA is the main arterial supply to the palm, the
details of its possible variations is important for hand surgeons, Orthopeditians and general surgeons during surgical
procedures like reconstructive hand surgeries, angiographic
procedures or even draining of deep lying abcess of the palmar spaces [8].
To our best of knowledge we encountered only a few studies by various authors which describes the variations of SPA
[9-13]. Apart from that there is no such detailed study which
would have highlightened the prevalence of possible variations of SPA in the south Tamilnadu population.
Hence the objective of this present study is to establish the
prevalence of the possible variations of SPA in the south
Tamilnadu population.

Materials and Methods
In our study we took fifty adult human cadaveric upper limbs
in which twenty five belonged to the right side and twenty
five belong to the left side. Among the twenty five cadavers,
twenty two were male cadavers and the rest three were female cadavers. This study was conducted at Chennai Medical
College Hospital and Research Centre (CMCH&RC), Irungalur,
Trichy for a period of over three yrs.
All the cadavers belong to the Anatomy department for the
purpose of undergraduate teaching. All the cadavers were
embalmed with 10% formalin solution and were stored in
tanks with subsequent tagging of their respective numbers,
age and sex.
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above mentioned conditions may alter the arch pattern present in that person (cadaver) ultimately misleading our study.
The dissections were carried out as per the descriptions given
by Cunninghams manual of practical anatomy [1]. The course
and the branches of radial and ulnar arteries were meticulously dissected out and studied and if any variations found
were noted and photographed.
To avoid the observer’s error the arterial pattern in all the limbs
especially in the hand were observed by three different anatomists from our department and finally coming to a conclusion
and confirming the variations by all the observers, it was noted
in detail and photographed.

RESULTS
Careful and meticulous dissection of all the fifty hands (25- left
side & 25-right side) we came across two variations in the
formation of SPA in two different hands unilaterally on the right
side, both belonging to the male sex. The rest limbs (hands)
showed classical arterial pattern of formation of SPA.
In the first variant, in the fore arm the ulnar artery was much
bigger in caliber when compared to the radial artery and in the
hand a double superficial palmar arch was noted, a proximal
arch and a distal arch.
The proximal arch was formed by the complete union of Ulnar
artery with superficial palmar branch of radial artery and the
distal arch was formed by the union with the second common
digital branch to complete the arch. In this hand we also noted
that the 1st palmar inter digital branch which arose from the
proximal superficial palmar arch where as the 2nd and 3rd
common interdigital branch arose from the distal superficial
palmar arch [Table/Fig-1].

CASE 1

We took painstaking efforts to ensure that the deceased belong to south Tamilnadu by meticulously collecting details
like the name, age, sex , reason for getting admitted in the
hospital, diagnosis, treatment given or surgery done and the
residential address etc.
We excluded from our study those cadavers which exhibited
obscuring pathologies, previous trauma to the upper limb,
fractures before death and also fractures after death due to
poor handling during transportation and storage, and also any
kind of surgical procedures in the hand particularly. As all the
8

1. Ulnar artery

5. First palmar interdigital branch

2. Superficial palmar branch of radial artery

6.A digital branch to thumb

3. Proximal superficial palmar arch

7. Second palmar interdigital branch

4. Distal superficial palmar arch

8. Third palmar interdigital branch

In the second variant also there were two arches a proximal
and a distal arch. The proximal arch was formed by the union
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of ulnar artery with the superficial branch of radial artery and
the distal arch was formed by the interconnection between
2nd & 3rd common digital branches [Table/Fig-2].

Type A: classical type which is formed by the radio ulnar arch
(superficial palmar branch of radial artery and the larger ulnar
artery which constitute to 34.5%).

CASE 2

Type-B: formed entirely by ulnar artery alone (37%).
Type-C: ulnar artery with an enlarged median artery (3.8%).
Type-D: the arch is formed by the combination of three vessels namely radial, median and ulnar (1.2%).
Type-E: the arch is formed by ulnar artery and completed by a
large sized vessel derived from the deep arch (2%).
Group-2: Incomplete arch.
The contributing arteries to the SPA don’t anastomose and
when the ulnar artery fails to reach the thumb and index finger,
the arch is incomplete. It is further divided into four subtypes.

[Table/Fig-2]: 2 Proximal Arch—normal formation where as
the distal arch – formed by the interconnection of 2nd and 3rd
common digital branches.

Type-A: the superficial branch of radial and ulnar arteries take
part in supplying the palm and fingers but doing so they fail to
anastomose (3.2%).

In our study we have not encountered any median artery.

Type- B: the ulnar artery forms the SPA but the arch is incomplete because it does not supply the thumb and index finger
(13.4%).

DISCUSSION

Type-C: superficial vessels receive contributions from both
median and ulnar arteries but without anastomosis (3.8%).

In a classical description the SPA is formed mainly by the ulnar
artery, entering the palm with the ulnar nerve anterior to the
flexor retinaculum and lateral to pisiform, passing medial to
the hook of hamate further curving laterally to form the arch
by anastomosing with the superficial palmar branch of the radial artery then it passes convex distally across the middle
1/3 rd of the palm and in the level with transverse line through
the distal border of the fully extended pollicial base [1,14,15].
The SPA is formed in 1/3rd of cases by the ulnar artery alone;
a further 1/3rd by anatomosing with the superficial palmar
branch of the radial artery and a another 1/3rd by anastomosing either with the arteria radialis indicis or with arteria princips
pollicis or with the persistent median artery [14-16] .
According to various studies by different authors the prevalence of median artery contributing to the formation of SPA
is 9.9% [16], 16% [17], 8% [18] ,8.4% [19], 9.5% [7] ,& 4.0%
[20] .
But to our surprise we didn’t have a median artery in both the
hands in our study; it is hitherto a new finding.
As per the classification given by Coleman & Anson [16] there
are two groups of SPA formation.
Group-1: complete arch(78.5%), which is further divided into
five subtypes .
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Type-D: radial, median and ulnar arteries give origin to superficial vessels but don’t anastomose (1.1%).
In the above mentioned classification there is no mention
about double superficial arch, as found in our present study.
In our observation we had on the right side unilaterally on both
the hands with double superficial arch.
The proximal arch in both the hands in our study fits to the
category of type-A of group-1, ie. the classical radio-ulnar
arch, where as the distal arch in the first case the ulnar artery
anastomosed with the 2nd common digital branch to complete the arch and in the 2nd case the distal arch was formed
by the communication of ulnar artery with 2nd and 3rd common digital branches.
In our study the distal arch had an unusual pattern of formation which does not fit to any of the above categories of classification.
Developmentally Arey [21] has described the anomalies of
blood vessels may be due to (a) the choice of unusual paths
in the primitive vascular plexus. (b) The persistence of vessels
normally to be obliterated. (c) The disappearance of vessels
normally retained. (d) Incomplete development and (e) fusion
& absorption of the parts usually distinct.
9
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According to Bhargava [22] the blood vessels arose from angioblastic tissues of mesenchyme which form blood islands,
further these islands become hollowed out and acquire a
lining of endothelial cells (squamous cells) & these isolated
spaces coalace to form vascular plexus, from which some
may degenerate & others form such types of variations.
As per the theory proposed by Arey, hydro dynamically incompetent development of proximal SPA, which was so unable to give rise to interdigital branches, was being given off
from the incomplete distal SPA.
In contrary to the previous studies in our present study we
didn’t encounter any median artery, which is hitherto a new
finding, and also the formation of the arch by the union of
ulnar artery with 2nd palmar digital artery in the first case and
the intercommunication of adjacent palmar digital arteries in
the second case are new findings.
In our study none of the cases exhibited the absence of deep
palmar arch unlike the earlier reports by Jaschschinski [23]
with a prevalence of 0.5% and a report by Poteat [24] where
it was totally absent.
In our study both the hands showed a unique combination in
itself exhibiting a different pattern of SPA not described earlier.

CLINICAL IMPORTANCE
The palm is entirely supplied by both the SPA & the DPA (deep
palmar arch) with their anastomosis. Vessels of the palm bleed
profusely but at the same heal rapidly as like the scalp owing
to a good anastomosis.
In hand surgeries the surgeon for arresting the bleeding from
the palm, he has to ligate the radial or ulnar artery, or even
sometimes the brachial artery if the median artery is present.
In cases when the bleeding is from interdigital branches of ulnar artery the surgeon has to ligate the ulnar artery above the
proximal SPA anticipating the blood supply to be cut off from
the interdigital artery where as actually it is not so because of
an alternative route via the distal SPA.
The authors would conclude by stating that this study is not
sufficient to make a final conclusion as this study lacks the
most important aspect that is the lager sample size.
Apart from it, the sex ratio in our study also plays an important
role as we had only three female cadavers where as 22 male
cadavers, so to conclude by stating that this type of variations
are more commonly seen in males will be not correct.
10
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The authors would like to conclude that this type of studies
has to be conducted in all the regions all over our country to
ascertain the correct percentage of prevalence of variations in
the formation of SPA.
Hence the knowledge of such anatomical variations is very
important for the surgeons for a successful surgery and also
for successful outcome.
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