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Incomplete Superficial Palmar Arch: A case report
Prakash Billakanti Babu

ABSTRACT
Superficial palmar arch is an arterial arch and a dominant vascular structure of the palm. It is defined as the
anastomosis between the superficial branch of the ulnar artery and superficial palmar branch of the radial
artery. Arteria radialis indicis(ARI) and arteria princeps pollicis (APP) are often the branches of radial artery after
it passes on the dorsal aspect of the carpus. The author here reports a unique variation in the right hand of an
adult male cadaver, in which superficial palmar arch is alone formed by superficial branch of ulnar artery and
giving origin to arteria radialis indicis and arteria princeps pollicis. In hand surgeries like vascular graft
applications, arterial repairs, free and/or pedicled flaps, clinicians should be aware of these variations.
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INTRODUCTION
The general pattern of arterial supply of the hand
consists of two systems for the palmar aspect,
superficial palmar arch (SPA) and deep palmar arch
(DPA) and a single system for the dorsal aspect- the
dorsal carpal arch. The anastomosis between
radial and ulnar arteries through superficial and
deep palmar arches in the palm plays a significant
role through collateral circulation in some diseases
of the palm. The SPA is a dominant vascular
structure of the palm. It is located just deep to
palmar aponeurosis and superficial to digital
branches of the median nerve, long flexor tendons
of the forearm and lumbricals of the palm.1 The
SPA is formed by superficial branch of ulnar artery
passing superficial to flexor retinaculum and then
curving laterally to form an arch, lying just deep to
palmar aponeurosis. About one third of the
superficial palmar arch is formed by ulnar artery
alone; the second third by superficial palmar
branch of radial artery (RA) and the remaining
third by arteria radialis indicis (ARI), a branch of
either arteria princeps pollicis (APP) or the median
artery.2 From the convexity of SPA three common
palmar digital arteries arise and each one divides
into two proper palmar digital arteries. These run
along the contiguous sides of all four medial
fingers (except the radial side of the index and
ulnar side of the little fingers) to supply them. The
palmar digital artery for the ulnar side of the little
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finger leaves the arch under the cover of palmaris
brevis muscle. The radial side of the index finger is
supplied by ARI and the thumb by APP both of
these are branches of radial artery.2 An incomplete
SPA has an absence of communication or
anastomosis between the vessels constituting the
SPA.3 As SPA is the principal vascular structure of
the palm, the knowledge about its possible
variations has gained more importance in
microsurgical techniques, reconstructive hand
surgeries and those concerned with restoration of
the functional anatomy of the hand. The following
case report highlights one such variation of SPA.

CASE REPORT
During routine dissection of upper limb in an adult
male cadaver on the right side, a unique variation
in the formation of superficial palmar arch was
observed. SPA was formed exclusively by
superficial branch of the ulnar artery, without the
contribution from any other vessel. Ulnar artery
entered the palm by coursing in front of flexor
retinaculum, just distal to the retinaculum it gave a
deep branch and continued as SPA. It was an
incomplete arch, occupying almost normal
position but it supplied palmar aspect of all the
fingers. It gave a digital branch to the ulnar side of
little finger, second, third and fourth common
palmar digital arteries which divided into digital
branches to supply the second, third and fourth
inter digital spaces and then continued as the first
common palmar digital artery to the interdigital
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cleft between index finger and the thumb, and
this digital artery was dividing into APP and ARI
(Fig. 1). The superficial palmar branch of radial
artery (SPRA) was small and terminated by
nourishing the thenar muscles without any
contribution to the SPA. The only major
communication between radial artery and deep
branch of ulnar artery was completion of deep
palmar arch which is the major route for collateral
circulation.

Fig.1. Photograph showing formation of
superficial palmar arch by the superficial branch of
ulnar artery only.
SPUA : Superficial palmar branch of ulnar artery
ARI
: Arteria radialis indicis
APP
: Arteria princeps pollicis
CPDA : Common palmar digital arteries

DISCUSSION
The SPA is a dominant vascular structure of
the palm but anatomical variations in the
formation of superficial palmar arch are not
uncommon and are numerous and well
documented. Gellman et al., classified the SPA
into two categories as complete and
3
incomplete. In case of complete arch there
will be an anastomosis between vessels
constituting it, which is absent in incomplete
arch. The reported frequency of incomplete
arch varies: Ikeda (3.6%), Coleman and Anson
4,5,6
(21.5%), and Janevski et al. (25%). SPA
1
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formed by ulnar artery only (ulnar dominance)
was reported by Jelicic et al. 10%, Ikeda et al.
25.5%, and Coleman and Anson 37%.4,5,7. Tagil
et al. observed that the most consistent
incomplete form was the ulnar artery alone
forming SPA which was seen in 20% of
8
subjects.
Mc Cormack et al. in their comprehensive
study on the arterial pattern of 750 hands did
not find the origin of the APP and ARI arteries
from the superficial palmar arch.9 Erbil et al.
have in their study mentioned that “Five cases
are described where the first webs pace of the
hand received arteries only from the
superficial palmar arch.10 None of these
branches was large enough to deserve the
name princeps pollicis artery. Gajisin and
Zbrodowski did not refer to many branches
from the SPA supplying the first web space out
of 200 specimens study.1 They did not mention
the nomenclature of APP and ARI to the
arteries supplying thumb and index fingers, if
they were not from the deep palmar arch.
There is a report of SPRA of the radial artery
terminating in the thenar muscles without any
11
contribution to the SPA. Turk and Metcalf
found that in addition to the common palmar
th
digital arteries to the II, III and IV interdigital
spaces, they found a branch from the SPA
supplying the ulnar side of the thumb and the
radial side of the index finger and they named
12
it as the first common metacarpal artery. The
nomenclatures of the arteries originating
from SPA supplying the thumb and index
fingers have to be discussed because of their
surgical importance. According to Ikeda et al.
the artery arising from the SPA to supply the
first web space can be called as the first
common palmar digital artery.4 Mc Cormack et
al. also reported a small vessel arising dorsally
from the radial artery passing into the palm to
join the ulnar artery in 51% of the hands
9
studied.
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In hand surgeries like surgical procedures of
thumb in the cases similar to present case,
ligation of radial artery may not be sufficient to
stop the profuse bleeding since major blood
supply was coming from the SPA. In vascular
graft applications arterial repairs, free and/or
pedicled flaps clinicians should be aware of
these variations, because in most of the
traumatic events and the surgical procedures
of the hand the SPA plays an important role.8
Even while making incisions to evacuate pus
from the hand, special attention should be
paid to the superficial position of termination
13
of ulnar artery and SPA. 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.14 In cases of ulnar
skin flaps damage to ulnar artery may present
a risk. Interference with an efficient blood
supply may results in inefficient utility of the
movements of fingers and the hand.
AUTHOR NOTE
Prakash Billakanti Babu, Associate Professor,
Anatomy Department, Kasturba Medical College,
Manipal University, Manipal, Karnataka-576104,
India. Contact- 91-9880780271, Email:
billakantibabu@yahoo.co.in
(Corresponding Author)

REFERENCES
1. Gajisin S, Zbrodowski A. Local vascular contribution of the superficial palmar arch. Acta Anat
(Basel). 1993;147:248–251.
2. Standring S, Johnson D, Collins P, Mahadevan V. Gray's Anatomy, 40th edition, Churchill
Livingstone, London; 2008.PP 894.
3. Gellman H, Botte MJ, Shankwiler J, Gelberman RH. Arterial patterns of the deep and superficial
palmar arches. Clin Orthop Relat Res. 2001;383:41–46.
4. Ikeda A, Ugawa A, Kazihara Y, Hamada N. Arterial patterns in the hand based on a threedimensional analysis of 220 cadaver hands. J Hand Surg Am. 1988;13:501–509.
5. Coleman SS, Anson BJ. Arterial patterns in the hand based upon the study of 650 specimens. Surg
Gynecol Obstet. 1961;113:409–424.
6. Janevski BK. Angiography of the upper extremity. The Hague, Martinus Nijhoff. 1982;73–122.
7. Jelicic N, Gajisin S, Zbrodowski A. Arcus Palmaris superficialis. Acta Anat (Basel).
1988;132:187–190.
8. Tagil SM, Cicekcibasi AE, Ogun TC, Buyukmumcu M, Salbacaka A. Variations and clinica importance
of the superficial palmar arch. S.D.U. Tip Fakultesi Dergisi. 2007;14:11–16.
9. Mccormack LJ, Cauldwell EW, Anson BJ. Brachial and antebrachial arterial patterns; a study of 750
extremities. Surg Gynecol Obstet. 1953;96:43–54.
10. Erbil M, Aktekin M, Denk CC, Onderoglu S, Surucu HS. Arteries of the thumb originating from the
superficial palmar arch: Five cases. Surg Radiol Anat. 1999;21:217–220.
11. Bataineh ZM, Moqattash ST. A complex variation in the superficial palmar arch. Folia Morphol
(Warsz). 2006;65:406–409.
12. Al-Turk M, Metcalf WK. A study of superficial palmar arteries using the Doppler Ultrasonic
Flowmeter. J Anat. 1984;138:27–32.
13. Lockhardt RD, Hamilton GF, Fyfe FW. Vascular system Systemic arteries. In: Anatomy of the Human
Body. London, Feber & Feber Ltd.1959;612–619.
14. Pola P, Serricchio M, Flore R, Manasse E, Favuzzi A, Possati GF. Safe removal of the radial artery for
myocardial revascularization: A Doppler study to prevent ischemic complications to the hand. J
Thorac Cardiovasc Surg.1996;112:737–744.

1

1

IJRRMS | VOL-1 | No.1 | OCT - DEC, - 2011

1

29

