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Introduction: The superficial palmar arch is believed to be the main in the hand circulation. Changes in the
superficial palmar arch formation are of great clinical interest, especially in hand surgery.

Aim of study: to examine principles of the superficial arch formation in newborns.

Material and methods: the study included 120 hands of newborn human cadavers. Topography of the superficial
palmar arch was studied by macro- and micropreparation and variations were noted.

Results: among the observed cadavers 55.9% of hands had the classic anatomy of the superficial palmar arch and
the variant patterns were revealed in 44.1%. 22.5% of cases showed complete variant palmar arch and in 21.6% of

hands it was incomplete.

Conclusions: the present study had provided details about the newborn superficial palmar arch formation.
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Introduction

The superficial palmar arch (SPA) is usually
formed by the terminal part of the ulnar artery and
the superficial palmar branch of the radial artery.
The arch is above to the flexors tendons and extends
across the palm at the bases of the metacarpals. It
gives origin to the common palmar digital arteries,
which supply fingers by proper digital palmar arteries
[1]. It is well known, that each human body possesses
a unique configuration and has its complement of
variations [2]. A basic law of vascular anatomy is
that the only thing which remains constant is its
variability [3]. Several researchers found that only in
1/3 of cases the superficial palmar arch is formed by
union of the ulnar artery and the superficial palmar
branch of the radial artery. Sometimes people
have the so-called “ulnar palmar arch”, when the
structure of the arch consists only of the ulnar artery,
few articles discuss contribution of the a.princeps
pollicis in the superficial palmar arch formation [4].

The median artery is the axis artery of the upper
extremity during early embryonic life. It maintains
the superficial palmar arch while the radial and
ulnar arteries are developing. When the ulnar and
radial arteries are fully developed the median
artery disappears, but sometimes it can persist as
a. commitans n.mediani [5]. Its frequency in the
superficial arch formation was found to be from 4%
to 16% [6, 7, 8]. Median artery in the human adult
has been recorded in 2 different patterns: as a large,
long vessel (palmar type) that reaches the hand; or
as a small and short vessel (antebrachial type) that
ends before reaching the wrist joint [5].

According to the Coleman S.S. and Anson B.J.
(1961) classification there are two types of the SPA:
complete and incomplete, each divided into 4-5
subtypes [9,10]. This classification was simplified
by Gellman H. et al. (2001) and has been widely
used by clinicians. An arch is said to be complete,
if an anastomosis is found between the vessels
contributing to it. An incomplete arch has an
absence of a communication between the vessels
constituting the arch [11].

The further development of the reconstructive
hand surgical procedures made researches to deepen
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the knowledge about variations of the SPA. In
2005 Loukas M. et al. described five types of the
superficial palmar arch. The first type corresponds to
the classic way of arch formation (40%), the second
— ulnar arch (35%), the third — anastomosis of the
ulnar artery with a. commitans n.mediani (15%); the
fourth type — anastomosis of the ulnar artery, radial
artery and a. commitans n.mediani (6%); the fifth
type — anastomosis of the ulnar artery and the branch
of the deep palmar arch (4%) [7].

The amount of the common palmar digital
arteries is discussed among researches, and is
connected with the type of the arch. Only in 20%
of cases the SPA gives four aa. digitales palmares
communes [12].

Double superficial palmar arch represents the
coexistence of two palmar arches that supply fingers
and has been reported by K. Vijaya Laksmi and B.
Narasinga Rao (2012) [11].

Recent studies of the superficial palmar arch
variations are based on data obtained from sporadic
cases, systemic descriptions are rare, especially
concerning newborn anatomy. Each other day
paediatric surgeons require more detailed knowledge
about the complex anatomical structures in the hand
anatomy in order to fulfill the need for verifying
the validity of various surgical procedures under
practice and to define new [11].

Aim of study - to examine principles of the
superficial arch formation in newborns.

Material and methods

The study included 60 embalmed and formalin
fixed neonatal cadavers (120 cases of upper limbs)
(female - 26, male - 34). All the cadavers were
selected randomly from the Normal Anatomy
Department’s collection of Grodno State Medical
University. The study was approved by the
university Bioethics commission and corresponds
to the principles of the Helsinki Declaration of the
World Medical Association (the 7th revision).

Dissection of all extremities was carried by
means of macro- and micropreparation. The
obtained data were recorded in protocols, providing
information about the course of the forearm and
hand arteries. The vascular patterns were sketched
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and photographed.

The statistical value was done by Microsoft
Excel’2007 and Statistica 6.0. We used parametric
and non-parametric criteria.

Results and discussion

Careful dissection of the 120 upper extremities
revealed changes in the classic superficial palmar
arch formation in 53 cases (44.1%): 26 left-sided
hands and 27 right-sided hands (3*=0,00, p=1,0000).
Female neonates showed variations of the SPA
anatomy more often (29 cases, y*=4,21, p=0,04).

We found a. commitans n.mediani as a small
branch of the common or anterior interosseous artery
posterior to the median nerve in 94.2%. This artery
participated in the blood supply of m.flexor digitorum
superficialis, m.flexor digitorum profundus and
median nerve and gave terminal branches in the
distal third of the forearm (antebrachial type).

In 7 cases the median artery was of greater
diameter, and in 71.4% participated in the superficial
palmar arch formation (palmar type).

Only 22.5% of neonates obtained complete
palmar arch. We found that in 3 cases it was formed
by union of the ulnar artery and median artery and in
24 cases it was ulnar palmar arch (figure 1,2).

Figure 1. — Photograph, anterior view of the left palm,
showing complete superficial palmar arch, formed by the
ulnar artery

In cases when complete superficial palmar arch
was formed by the ulnar artery in 8 specimen this
artery also gave radialis indicis artery (y*=6,58,
p=0,0103) (figure 2).

The incomplete form of the superficial palmar
arch was observed in 26 upper limbs (21.6%) and the
common palmar digital arteries originated directly
from the radial, ulnar or median arteries, without
any anastomosis. Herewith, in 61.5% of cases the
common palmar digital arteries were branches of
the radial and ulnar arteries. Figure 3 demonstrates
the hand, when princeps pollicis artery, radialis
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Figure 2. - Photograph, anterior view of the right palm,
showing complete superficial palmar arch, formed by the
ulnar artery. The radialis indicis artery is a branch of the

ulnar artery

indicis artery and the first common digital palmar
artery arise from a .radialis, and the second and third
common digital palmar arteries — from a. ulnaris.

Figure 3. - Photograph, anterior view of the right palm,
showing incomplete superficial palmar arch

Sometimes the first, second and third common
digital palmar arteries were branches of the ulnar
artery, and the radial gave only princeps pollicis and
radialis indicis arteries.

We found incomplete palmar arch, formed only
by branches of the ulnar artery in 30.8% of limbs
(figure 4). In this case the first, second and third
common palmar digital arteries originated from the
ulnar, but we can not identify it as complete ulnar
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arch because the princeps pollicis artery and radial
indicis artery were not detected. We suppose that the
supply of the first and second fingers is provided by
means of the deep palmar arch in this variation.

Figure 4. - Photograph, anterior view of the left palm,

showing incomplete superficial palmar arch formed by the
ulnar artery

In two cases (7.7%) blood supply of the hand
was carried with the median artery participation
(figure 5).

Conclusions

Superficial palmar arch variations recognized
during the research offer a great learning potential
in the field of neonatal hand anatomy and yields
insight into prospective medical, radiological and
surgical implications of these variations. Most of
the described changes of the palmar arch formation
can be explained from the embryology patterns. The
latest findings suggested that the arterial network
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Figure 5. Photograph, anterior view of the left palm,
showing incomplete superficial palmar arch formed by the
ulnar artery and palmar-type median artery
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OCOBEHHOCTM ®OPMHUPOBAHMSA MOBEPXHOCTHOM NALAOHHOM OYIU Y

HOBOPOXAEHHbIX

lagxuesa @. I., Cerpko B. M.

YO “TpoaHeHcKmi rocyaapcTBEHHbIN MeauuMHCKmin yHmusepcutet”, [poaHo, benapycs

Beeoenue. I'nasnas ponv 8 Kpo8oCHaOICEHUU KUCTNU NPUHAOLEHCUM NOBEPXHOCMHOU NA0OHHOU dyee. Bapuayuu
NOBEPXHOCHOU TAOOHHOU OYy2u UMerm 6oabuloe KIUHUYEeCKoe 3HaueHue, 0COOEHHO 8 Xupypeuu KUCTU.
Lenv uccaedosanus: ycmanosums 0cob6enHocmu GopmMuposanus noepXHOCMHOU 1AOOHHOU Oy2U Y HOBOPOHCOEH-

HbIX.

Mamepuan u memoowt. B uccreoosanue ovinu sxmouenvt 120 pyxk om mpynoe nogopodicoenuvix. Tonoepagus u
8APUAHTBL (DOPMUPOBAHUSL NOBEPXHOCTNHOU TIAOOHHOU 0V2U ObLIU U3YYEHbL MAKPO- U MUKPONPENAPUPOBAHUEM.

Pesynomamoi. B 55,9% cayuaes nabaoodanace knaccuueckas hpopma nosepxnocmuol 1a00HHOU 0y2u, UsMeHeHus
sapuxcuposanvt 6 44,9%. B 22,5% ciyuaes gviasnena noanan gpopma 1adonnou oyeu u 6 21,5% — nenonnas.

Bui60o0vl: dannoe uccreoosanue pacuiupuno npedcmasienue 06 0CoOeHHOCMSX QOPMUPOSAHUsL NOBEPXHOCHHOU

JIAOOHHOTL Oyeul Y HOBOPOICOCHHDIX.

Knrouesvle cnosa: nosepxnocmuas 1a0oHnas 0yea, apmepusi, HOBOPOICOCHHbIIL

Tocmynuna: 16.03.2017

TICH

yaedHoe nmocoomne

Ompeyensuposana: 10.04.2017

Oowaa ncuxomepanus :@ yued. nocooue / M. A. Accanoeuu. —
Munck : Hoeoe 3nanue, 2017. — 272 c. — ISBN 978-985-475-905-0.

B yuebnom nocobuu nodpobno oceewaromces obujue 80npocvl NCUXo-
mepanuu, Kacaiowuecs ne4eoHbIx 0elicmeyowux Paxmopos, Hetipoouono-
euneckux aghghexmos, gaxmopos sphexmusnocmu ncuxomepanuu, mepa-
nesmuueckux omuowenuil. M3noxcenvl ucmopuieckue eexu cmanogieHus
U paseumusi NCUXOMepanuy Kax c@epuvl aevenus u Hay4Hou OUCYUNTUHDBL.
Paccmompenvt asicretiuue nousmus uHOUBUOYATLHOLL U SPYNNOBOU NCU-
xomepanuu. IIpedcmaenenvt Menmoovl KpamKoCpOyHO20 6MeUamenbCcmad.
Lemanvro onucanvt 6azogvie HAGbIKU NCUxomepanesma, nposeoen 0630p
Haubonee NONYIAPHBIX U IPHPEKMUEHBIX NCUXOMEPANEGINUUECKUX TNEXHUK.

s cmyodenmog Meouxo-ncuxonosuuecko2o @axyiemema. Moosicem
ObIMb NONE3HO NPAKMUYECKUM CReYUANUCTIAM: NCUXUAMPAM, NCUXOmepa-
nesmam, NCUxoI02am U 6cem UHMeEPeCyiowumcs 8ONpocamu ncuxomepa-
nuu.
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