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ABSTRACT

The superficial volar (Palmar) arch and the arteries contributing to its formation are highly variable.
The arch is usually formed by the superficial branch of the ulnar artery and completed by one of the branches
of radial artery, that is, the superficial palmar branch, arteria princepspollicis or arteria radialisindicis. It is
rarely completed by the axis artery of the upper limb, that is, median artery which accompanies the median
nerve. Fifty formalin-fixed upper extremities from of unknown sex were dissected and the superficial volar
arch was observed. Thirty five(70%) hands showed complete superficial volar arch which was completed
mainly by superficial branch of radial artery and in three cases it was completed by the median artery.
Fifteen(30%) hands showed incomplete volar arch. Since the superficial volar arch is the main source of arterial
supply to the palm, the details about its possible variations is important for the reconstructive hand surgeons.
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INTRODUCTION

Superficial volar arch (SVA) irrigates the whole of the hand. It is mainly formed by the superficial
palmar branches of the ulnar and radial arteries. The branches such as arteria princepspollicis and arteria
radialisindicis (branches of radial artery) may also complete the arch from the radial side. From the convexity
of the superficial volar arch, three common digital branches are given to the adjacent sides of the little and
ring fingers, ring and middle fingers and middle and index fingers. Additionally, a proper digital branch is given
to the ulnar side of the little finger [1].

According to Adachi, there are three categories of superficial volar arches — the type 1 (formed only
by the ulnar artery), type 2 (formed by ulnar and radial arteries, which is considered to be a classic type) and
type 3 (which includes the contribution from median artery) [2]. Bergmann et.al., has described five different
types of complete superficial volar arches [3]. Thus the present study was conducted to find out the possible
variations in the SVA.

MATERIALS AND METHODS

Fifty formalin-fixed adult upper extremities of unknown sex were dissected according to
Cunningham’s manual of practical anatomy [4]. The morphology of the superficial volar arch was studied and
the variations were noted.

RESULTS

The formation of SVA was categorized into complete SVA and incomplete SVA. Among fifty upper
extremities, thirty nine hands exhibited complete SVA and eleven hands exhibited incomplete SVA.

Complete SVA — It was further subdivided into Type 1 (complete radio-ulnar communication) (Figure.
1)and Type 2 (radio-medio-ulnar communication) (Figure. 2). Thirty four hands showed type 1 and one hand
showed type 2 complete SVA.

Figure 1: Left hand showing Complete SVA (complete radio-ulnar communication). UA —Ulnar artery;RA — Superficial
branch of the radial artery; PP — Arteria princepspollicis, Rl — Arteria radialisindicis; 2,3,4 — 2", 3 and 4™ common digital
arteries; 5 — Proper digital artery.
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Figure 2: Right hand showing a Complete SVA (radio-medio-ulnar communication). UA — Superficial branch of ulnar

artery; RA — Superficial branch of radial artery; NM — Arteria Nervi Mediana; RI — Arteria radialisindicis; PP — Arteria

princepspollicis; 2, 3,4 — 2" 3" and 4™ common digital arteries; 5 — Proper digital artery; CT — common trunk for a"
common digital artery and proper digital artery for the little finger.

Incomplete SVA — It was further subdivided into Type 1 (radio-ulnar type without communication
between radial and ulnar arteries) (Figure. 3), Type 2 (ulnar type, with ulnar artery supplying the medial three
and a half digits and rest by the superficial branch of radial artery) (Figure. 4), Type 3 (ulnar type, with ulnar
artery supplying the medial three and a half digits and rest by the deep branch of radial artery) (Figure 5.).Nine
hands showed type 1, five hands showed type 2 and one hand showed type 3 incomplete SVA

Figure 3: Right hand showing an Incomplete SVA (radio-ulnar type without communication between radial and ulnar
arteries).UA — Superficial branch of ulnar artery; RA — Superficial branch of radial artery; 2, 3, 4, - Z"d, 3" and 4" common
digital arteries; 5 — Proper digital artery; CT — common trunk for arteria princepspollicis and arteria radialisindicis.
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Figure 4: Left hand showing an Incomplete SVA(ulnar type, with ulnar artery supplying the medial three and a half digits
and rest by the superficial branch of radial artery).UA — Superficial branch of ulnar artery; RA — Superficial branch of
radial artery; 2,3,4 - Z"d, 3 and 4™ common digital arteries; 5 — Proper digital artery; CT — common trunk for arteria
princepspollicis and arteria radialisindicis.

Figure 5: Right hand showing an Incomplete SVA(ulnar type, with ulnar artery supplying the medial three and a half
digits and rest by the deep branch of radial artery).UA - Superficial branch of ulnar artery; dRA — Deep branch of radial
artery; 2,3,4 - Z"d, 3" and 4™ common digital arteries; 5 — Proper digital artery; CT — common trunk for 4" common
digital artery and proper digital artery for the little finger.

DISCUSSION
Thorough knowledge of the possible variations in the arterial pattern of hand is of utmost importance

for the microsurgical procedures of the palm. This will reduce excessive haemorrhage. Many previous authors
have reported the possible variations in the SVA [5].
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It is a known fact the SVA is formed by the union of the superficial palmar branches of radial and ulnar
arteries [1]. But this fact is not always true [6].

According to Adachi, 3 types of SVA are described, (a) Ulnar type — in which the major contribution
was from the ulnar artery (59%); (b) Radioulnar type — in which both radial and ulnar arteries had equal
contribution (32%); and (c) Medianoulnar type — in which the median and ulnar arteries contributed to the
formation of SVA (9%) [2]. When compared to this study, in the present study, ulnar type was seen in two
(4%)hands (Figure. 4 and Figure. 5), Radioulnar type was seen in two (4%) hands (Figure. 1)and Medianoulnar
type was seen in one (2%) hand (Figure. 2).

Coleman and Anson in their elaborate study further subdivided the complete SVA from Type A
through Type E and incomplete SVA from Type A through Type D [7]. In the present study, Complete SVA Type
A(classical radio-ulnar type) was seen in thirty four (68%) hands (Figure. 1), Type D (radio-mediano-ulnar type)
was seen inone (2%)hand (Figure. 2). Incomplete SVA Type A(superficial branches of both radial and ulnar
arteries supply the palm and fingers without anastomosis between them) was seen in nine (18%) hands
(Figure. 3)and Type B (Ulnar artery does not supply the adjacent sides of the thumb and index finger) was seen
in five(10%)hands. Another incomplete arch (receiving a contribution from deep branch of radial artery) was
not included in the classification according to Coleman and Anson.

Absence of SVA was reported by Brent et al [8] and Madhyastha et al [9]. In the present study, SVA
was observed in all the fifty hands. Firstcommon palmar digital branch to the first web space was observed by
Madhyastha et al [9] and Vollala et al [10].Thus, instead of three, four common digital arteries aroused from
the SVA. This first common palmar digital branch further divided into princepspollicis and radialisindicis
arteries. In the present study, only one (2%) hand showed this type of variation (Figure. 1). This type of
variation is of great clinical importance. Normally the first web space is supplied by the deep palmar arch.

Another type of morphological variation as reported by Bergman et al is the reinforcement of the SVA
by a large median artery [3]. This median artery, which is a branch of anterior interosseous artery, usually
disappears. But in some cases it persists and contributes to the formation of SVA. In the present study, was
seen in one (2%) hand (Figure. 2).

CONCLUSION

The details provided in the present study, regarding the morphological variants of SVA in humans,
would be enlightening for the operating hand surgeons and the orthopaedicians. The knowledge of arterial
anatomy and its morphology may be of use in graft surgeries, especially when the arteries of the upper limb
are harvested for the coronary artery bypass graft [11]. The variations of the SVA would also advantage in the
microsurgical procedures for reconstructive hand surgeries.

In comparison to the great saphenous vein, Radial artery is mainly used as an arterial graft in
Coronary artery bypass graft [12]. The radial artery forms a huge contribution in the formation of the SVA and
in such techniques may be removed, in which cases the Ulnar and the persistent median arteries will furnish
the arterial supply to the hand.

Techniques like Doppler ultrasound, modified Allen test, pulse oximetry and arterial angiography or a
combination of the standard Allen test and ultrasonography can be used to identify the vascular pattern of the
palm [13].
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