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Abstract : A rare variation of unilateral incomplete superficial
palmar arch was observed during routine dissection, in a 55
year old female cadaver. The superficial palmar arch was
formed exclusively by superficial branch of ulnar artery. The
arch gave rise to a proper palmar digital artery to ulnar side of
little finger, three common palmar digital arteries to the medial
three web spaces, and a common trunk which gave rise to a
proper palmar digital artery to radial side of thumb and first
common palmar metacarpal artery which in turn divided into two
proper palmar digital arteries to radial side of index finger and
ulnar side of thumb. In this case there is no anastomosis
between ulnar artery with radial artery or median artery (ulnar
predominance). As superficial palmar arch is a main vascular
structure of the palm, sound anatomical knowledge regarding
the possible variations in its formation and branching pattern is
important for surgeons dealing with reconstructive hand surgery
and those concerned with functional anatomy of the hand.
Keyword :Superficial palmar arch, ulnar artery, radial artery,
hand surgery, anatomical variations, palmar digital artery.
INTRODUCTION:

Superficial palmar arch, also known as Arcus Volaris
Superficialis is the dominant vascular structure of the hand. One
third of the superficial palmar arch is formed by ulnar artery
alone; one third completed by superficial palmar branch of radial
artery; an additional third is completed by either arteria radialis
indicis, arteria princeps pollicis or by the median artery. Three
common palmar digital arteries arising from the convexity of
superficial palmar arch and proceed distally. Each artery is
joined by corresponding palmar metacarpal artery from the deep
palmar arch and then divided into two proper palmar digital
arteries. They run along the contiguous sides of medial four
fingers to supply them. The palmar digital artery for medial side
of little finger leaves the arch under palmaris brevis. The radial
side of index finger is supplied by arteria radialis indicis and the
thumb is supplied by arteria princeps pollicis. Both are branches
of radial artery. Knowledge in variations of vascular pattern of
hand gained importance in microsurgical techniques,
reconstructive hand surgeries, preoperative screening of radial
artery harvesting for myocardial revascularizations.

CASE REPORT:

Variation in the formation and branches of superficial palmar
arch was noted during routine dissection of palmar aspect of the
left hand in a 55 year old female cadaver.(Pic 1,2) Ulnar artery
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entered the palm by passing superficial to flexor retinaculum.
Then the artery turned laterally deep to palmaris brevis forming
an incomplete superficial palmar arch. Superficial palmar arch
was formed exclusively by the superficial branch of ulnar artery.
There was an absence of communication between superficial
branch of ulnar artery with radial artery or median artery.
Superficial palmar arch as soon as its formation, gave a branch
to ulnar side of little finger. Three common palmar digital
arteries arose from the convexity of arch, supplied the
contiguous sides of little, ring, middle and index fingers by the
division of each common palmar digital artery into two proper
palmar digital arteries. From the lateral side of the arch a
common trunk arose which gave rise to a proper palmar digital
artery to radial side of thumb and first common metacarpal
artery which in turn divided into two proper digital arteries to
radial side of index finger and ulnar side of thumb. The
superficial terminal branch of radial artery terminated by
supplying the thenar muscles. Through the incomplete
superficial palmar arch, the ulnar artery supplied the palmar
aspect of all the digits. In the right side, the superficial palmar
arch was normal in its formation and branches.

Picture 1 showing Incomplete Superficial Palmar Arch SPA

- Superficial Palmar Arch TMThenar Muscles
HTM-Hypothenar Muscles FPL-Flexor Pollicis Longus
tendon CPDA 1 - Common Palmar Digital Artery 1

(first common palmar metacarpal artery) CPDA 2 -Common
Palmar Digital Artery 2 CPDA 3 -Common Palmar Digital
Artery 3 CPDA 4 -Common Palmar Digital Artery 4 PPDA 1
-Proper Palmar Digital Artery to Radial side of thumb PPDA
2 -Proper Palmar Digital Artery to Ulnar side of thumb
PPDA 3-Proper Palmar Digital Artery to Radial side of
index finger PPDA L -Proper Palmar Digital Artery to Ulnar
side of little finger



Picture 2 showing closer view of Incomplete Superficial
Palmar Arch SPA-Superficial Palmar Arch TM-Thenar
Muscles HTM-Hypothenar Muscles FPL-Flexor Pollicis
Longus tendon CPDA 1 - Common Palmar Digital Artery 1
(first common palmar metacarpal artery) CPDA 2 -Common
Palmar Digital Artery 2 CPDA 3 -Common Palmar Digital
Artery 3 CPDA 4 -Common Palmar Digital Artery 4
PPDA 1 -Proper Palmar Digital Artery to Radial side of
thumb PPDA 2 -Proper Palmar Digital Artery to Ulnar side of
thumb PPDA 3-Proper Palmar Digital Artery to Radial side
of index finger PPDA L -Proper Palmar Digital Artery to
Ulnar side of little finger

DISCUSSION:

The classification of superficial palmar arch into a complete and
incomplete category (Fig 1) based on the presence or absence
of a communication between the vessels contributing to its
formation was mentioned as early by Jaschtscinski. This
classification system provides the simplest understanding of
anatomical distribution of these arteries (1). In complete arch
there will be an anastomosis between vessels constituting it.
There will be an absence of communication or anastomosis
between the vessels constituting it in incomplete arch (2). Three
types of superficial palmar arch were described by Adachi (3):
ulnar type in 59%; radioulnar type in 32%; medioulnar type in
9% based on the nomenclature reflecting the vessels taking part
in its formation. In an incomplete arch ulnar artery do not
anastomose with radial artery or median artery.

Fig 1 - Schematic illustration of complete and incomplete
superficial palmar arch

According to Coleman (4) there were four main types of arch ,
Type A: Both superficial palmar branches of ulnar artery and
radial artery take part in supplying the palm and fingers, but in
doing so fail to anastomose and seen in 3.6% Type B: Only the
ulnar artery forms the superficial palmar arch but the arch is
incomplete in sense it does not supply the thumb and index
finger and seen in 13.4% of cases. Type C: Superficial vessels
receive contribution from both ulnar artery and median artery but
without anastomosis and seen in 3.8% of cases. Type D: Radial
artery, ulnar artery and median artery all give origin to superficial
vessels but do not anastomose and seen in 1.1% of cases. The
present study did not belong to any type as all the digits were
supplied by ulnar artery. They also reported 78.5% of complete
arch and 21.5% of incomplete arch in 650 cases. Janevski et al

An Initiative of The Tamil Nadu Dr. M.G.R. Medical University
University Journal of Pre and Para Clinical Sciences

reported incomplete arch in 75% and complete arch in 25% in
500 specimens (5). lkeda et al reported 96.4% of complete
arch and 3.6% of incomplete arch in stereoscopic
arteriographic study of 200 cadavers (6). A detailed study of the
arterial pattern in 200 formalin- fixed hand was undertaken and
the incidence of incomplete and complete superficial palmar
arch was 10% and 90% respectively (7). Superficial palmar
arch formed alone by ulnar artery (ulnar dominance) was
reported by Coleman and Anson (4) as 37% , Jelicic et al (8) as
10%, and by Ikeda et al (6) as 25.5% and Tagil et al (9) noted it
in 20%. More over another study revealed the incidence of
incomplete superficial palmar arch in 4.5% (10) Erbil et al had
described the superficial palmar arch providing blood supply to
thumb and index finger through arteria princeps pollicis and
arteria radialis indicisis in five cases in their study (11).

There is a contradiction in the origin of the blood
supply to the hand. Gajisin and Zbrodowski did not
mention the nomenclature of arteria princeps pollicis and
arteria radialis ndicis to the arteries supplying the thumb and
index fingers if they were not from the deep palmar arch (12).
In the present case also the arteries supplying the thumb and
index fingers were not from the deep palmar arch. Karlsson
and Niechajev, (13) in their study of blood supply to the hand,
demonstrated the presence of the princeps pollicis artery in all
139 cases studied. In contrast, the princeps pollicis artery was
found in 56% of 50 cases in a study by Al Turk and Metcalf
(14). In addition, the arteries to the thumb and index finger
were not referred as princeps pollicis and radialicis indicis
arteries unless they originated from the deep palmar arch (14).
However, lkeda etal (6) named the artery arose from the
superficial palmar arch supplying the first web space as first
common metacarpal artery. Al Turk and Metcalf found that in
addition to common palmar digital arteries to the 2nd, 3rd, 4th
interdigital space, there was a branch from superficial palmar
arch supplying ulnar side of thumb and radial side of index
finger and they named it as 1st common metacarpal artery
(14). In the present case the blood supply to the ulnar side of
thumb and radial side of index finger was provided by the first
common metacarpal artery arising from common trunk. Another
study described that the blood supply to the radial side of
thumb was provided by a branch of deep division of radial
artery (10). In the present case a proper palmar digital artey
arose from common trunk and supplied the radial side of
thumb. Bataineh ZM reported superficial palmar branch of
radial artery terminated within thenar muscles (15). In the pre-
sent case also, the superficial palmar branch of radial artery
terminated by supplying thenar muscles.

CONCLUSION:

The implications of such varied vascular pattern hold immense
importance especially for surgeons dealing with innovative
microsurgical procedures for reconstructive surgeries of the
hand. Harvesting radial artery for use as arterial by-pass
conduit poses the need to look specifically for variations in
collateral circulation like presence of incomplete superficial
palmar arch. Currently the methods of assessing hand
circulation include the modified Allen test, Doppler
Ultrasonagraphy and photo plethysmography. Doppler study is
a useful tool in preoperative screening for radial artery
harvesting for myocardial revascularization. This variation
alerts the hand surgeons during their procedures.
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