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Abstract

The palmar metacarpal arteries in monkey hands were studied. The palmar metacarpal arteries
arose from the deep palmar arch or catella palmaris proximalis and descended in the deep palm,
forming the catella palmaris distalis at the distal end of the metacarpus. The palmar metacarpal
arteries could be classified into four kinds in relation to the interosseous muscles and metacarpal
bones: (i) the superficial palmar metacarpal (sM) arteries descending on the palmar surfaces of the
interosseous muscles along the metacarpal bones, (ii) the superficial palmar intermetacarpal (sI)
arteries descending on the palmar surfaces of the interosseous muscles along the intermetacarpal
spaces, (iii) the deep palmar metacarpal (dM) arteries descending deep in the interosseous muscles
along the metacarpal bones, and (iv) the deep palmar intermetacarpal (dI) arteries descending deep
in the interosseous muscles along the intermetacarpal spaces. These findings largely coincide with
those obtained from studies of the human hand by Murakami (1969).

KEYWORDS: monkey hand, palmar metacarpal arteries, perforating branches, catella palmaris
proximalis, catella palmaris distalis, proper palmar digital arteries
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Deep Palmar Arteries of Monkeys, with Special Reference to

the Palmar Metacarpal Arteries

Takafumi Nakai, Akio Kikuta and Takuro Murakami

Departmeni of Anatomy, Okayama University Medical School, Okayama 700, Japan

The palmar metacarpal arteries in monkey hands were studied. The palmar metacarpal
arteries arose from the deep palmar arch or catella palmaris proximalis and descended in the deep
palm, forming the catella palmaris distalis at the distal end of the metacarpus. The palmar
metacarpal arteries could be classified into four kinds in relation to the interosseous muscles and
metacarpal bones: ( i) the superficial palmar metacarpal (sM) arteries descending on the palmar
surfaces of the interosseous muscles along the metacarpal bones, (ii) the superficial palmar
intermetacarpal (sI) arteries descending on the palmar surfaces of the interosseous muscles
along the intermetacarpal spaces, (iii) the deep palmar metacarpal (dM) arteries descending deep
in the interosseous muscles along the metacarpal bones, and (iv) the deep palmar intermetacarpal
(dI) arteries descending deep in the interosseous muscles along the intermetacarpal spaces. These
findings largely conincide with those obtained from studies of the human hand by Murakami (1969).

monkey hand, palmar metacarpal arteries, perforating branches, catella palmaris
proximalis, catella palmaris distalis, proper palmar digital arteries
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The deep layer of the human hand is
generally regarded as being supplied by the
palmar metacarpal arteries (1, 2). Mura-
kami classified the palmar metacarpal arter-
ies in relation to the interosseous muscles
and metacarpal bones into (i) the super-
ficial palmar metacarpal (sM) arteries
descending on the palmar surfaces of the
interosseous muscles along the metacarpal
bones, (ii) the superficial palmar interme-
tacarpal (sI) arteries descending on the
palmar surfaces of the interosseous muscles
along the intermetacarpal spaces, (iii) the
deep palmar metacarpal (dM) arteries
descending deep in the interosseous muscles
along the metacarpal bones, and (iv) the
deep palmar intermetacarpal (dI) arteries
descending deep in the interosseous muscles

along the intermetacarpal spaces (3). This
classification system is also applicable to
the human foot (4). The present paper de-
scribes these four kinds of arteries in mon-
key hands.

Materials and Methods

An aged Macacus cyclopsis, an aged Cyno-
pithecus niger and an aged Hylobates lar were
obtained from Ritsurin Park Zoo (Takamatsu,
Kagawa, Japan) after their death. They were
fixed with 10% formalin by vascular perfusion.
After immersion in an ethanol bath for a year or
longer, the left hands of these monkeys were
dissected.
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Fig. 1
deep palm of the Macacus cyclopsis (view from the palmar
side). For abbreviations,

A diagram showing the arterial pattern in the

see footnotes.

Results

Main arteries of the monkey hand. The
main arteries of the fingers (proper palmar
digital arteries) arose from the palmar dig-
ital arteries, particularly the common pal-
mar digital arteries. These palmar digital
arteries arose from the superficial palmar
arch formed by the palmar branches of the
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Fig. 2
deep palm of the Cynopithecus niger {(view from the palmar
side). For abbreviations, Arrowheads,
Anastomoses between the catella volaris proximalis and
deep palmar arch.

A diagram showing the arterial pattern in the

see footnotes.

radial and ulnar arteries.

The dorsal branch of the radial artery
reached the proximal ends of the first, sec-
ond, third and fourth intermetacarpal spaces
from the dorsal aspect, and gave rise to the
dorsal metacarpal arteries and proximal
perforating branches. The dorsal meta-
carpal arteries ran along the dorsal surface

Abbreviations used: C, Contrahentes muscles; I,
to fifth fingers; P (1-4),
Adductor pollicis muscle; Dc,
metacarpal artery; Dp,
branch of the ulnar artery; sM (1-5),
metacarpal arteries; dM (1-5),
d, Distal perforating branches; ab, Abductor digiti
Catella volaris proximalis; fl,
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Interosseous muscles;
First to fourth proximal perforating branches; Ab,
Palmar digital arteries (common palmar digital arteries);
Proper palmar digital arteries;
Superficial palmar metacarpal arteries; sl (1-4),
Deep palmar metacarpal arteries; dI (1-4),
minimi
Flexor digiti minimi brevis muscle; pa,

L, Lumbrical muscles; F (1-5), First
Abductor pollicis brevis muscle; Ad,
Dd, Well-developed dorsal
F1, Flexor pollicis brevis muscle; Rp, Deep palmar
Superficial palmar inter-
Deep palmar intermetacarpal arteries;
brevis muscle; cd, Catella volaris distalis; cp,
Deep palmar arch.
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Fig. 3
deep palm of the Hylobates lar (view from the palmar

A diagram showing the arterial pattern in the

side). For abbreviations, see footnotes. Arrowheads,

Anastomoses between the catella volaris proximalis and
deep palmar arch.

of the interosseous muscles and gave rise to
the proper dorsal digital arteries. It was
rather rare that the dorsal metacarpal arter-
ies gave rise to the proper palmar digital
arteries (Iig. 1).

The dorsal metacarpal arteries gave off
faint distal perforating branches which ran
around the necks of the metacarpal bones
and continuing into the catella volaris (pal-
maris) distalis (Fig. 1). The proximal per-
forating branches were rather well develop-
ed (Figs.1-3). They penetrated the inter-
osseous muscles, forming the catella volaris
(palmaris) proximalis on the palmar sur-
faces of the metacarpal bones and in the in-
termetacarpal spaces at the levels just dis-
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tal to the bases of the metacarpal bones
(Figs. 1-3). The dorsal branch of the ulnar
artery was poorly developed and ended in
the rete articularis of the carpus.

Palmar metacarpal arteries of the monkey
hand and their classification. The deep
layer of the monkey hands was supplied by
the palmar metacarpal arteries, including
the princeps pollicis artery. These palmar
metacarpal arteries arose from the catella
volaris proximalis or the deep palmar arch
(Figs. 1-3). Regardless of their origins,
the palmar metacarpal arteries descended in
the deep layer of the hand and formed the
catella volaris distalis near the distal end
of the metacarpus to connect with the pal-
mar digital arteries and the distal perfora-
ting branches (Figs. 1-3).

In relation to the interosseous, adductor
pollicis, flexor pollicis brevis and flexor
digiti minimi muscles and metacarpal bones,
the palmar metacarpal arteries could be
classified into (1) the superficial palmar
metacarpal (sM1-sM5) arteries descending
on the palmar surfaces of the muscles
along the first to fifth metacarpal bones, (ii)
the superficial palmar intermetacarpal (sIl-
sl4) arteries descending along the first to
fourth intermetacapal spaces on the palmar
surfaces of the muscles, (iii) the deep
palmar metacarpal (dM1-dM5) arteries
descending deep in the interosseous muscles
along the first to fifth metacarpal bones, and
(iv) the deep palmar intermetacarpal (dI1-
dI4) arteries descending deep in the muscles
along the first to fifth intermetacarpal
spaces (Figs.1-3). The details of these
arteries observed in each monkey hand are
described below.

Palmar  metacarpal arteries of the
Macacus cyclopsis. The dorsal branch of
the radial artery gave off the first, second,
third and fourth proximal perforating
branches (Fig. 1). The first perforating
branch was fairly independent and continued
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into the princeps pollicis (dM1) artery
(Fig. 1). The second, third and fourth
perforating branches formed the -catella
volaris proximalis between the second and
fifth metacarpal bones (Fig. 1). This
catella volaris proximalis gave off the sM2,
sl2, sM3, dI3, sM4, dM4, sM5 and dM5 ar-
teries. The deep palmar branch of the
ulnar artery was poorly developed and con-
tinued only into the proximal portion of the
sM5 artery.

Palmar metacarpal arteries of the
Cynopithecus niger. The dorsal branch of
the radial artery gave off the first, second
and third proximal perforating branches and
formed the catella volaris proximalis be-
tween the first and fourth metacarpal bones
(Fig. 2). This catella volaris proximalis
gave off the princeps pollicis (dM1), dIl,
dM2, dM3 and dM4 arteries (Fig. 2). The
well developed deep palmar branch (deep
palmar arch) of the ulnar artery gave off the
sM2, sI2, sM3, sM4, sl4 and sM5 arteri-
es, and had two anastomoses with the
catella volaris proximalis on the third and
fourth metacarpal bones (Fig.2). This
deep palmar branch took an unusual course
medial to the flexor digiti minimi muscle and
received another deep palmar branch which
took the usual course between the flexor
digiti minimi and abductor digiti minimi
muscles.

Palmar metlacarpal arteries of the
Hylobates lar. The dorsal branch of the
radial artery gave off the first, second,
third and fourth proximal perforating
branches (Fig. 3). The well developed first
perforating branch formed the deep palmar
arch together with the deep palmar branch
of the ulnar artery, and gave rise to the
princeps pollicis (dM1), sM1 and sIl arter-
ies (Fig. 3). The deep palmar arch gave
off the sM2, sM3, sM4 and sM5 arteries.
The second, third and fourth proximal per-
forating branches formed the catella volaris
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proximalis between the second and fifth
metacarpal bones and gave off the dM2, dI2,
dM3, dI3, dM4 and dM5 arteries (Fig. 3).
The catella volaris proximalis sent off
three branches which anastomosed in the
second, third and fourth intermetacarpal
spaces into the deep palmar arch (Fig. 3).

Discussion

This study clarified that the basic vascu-
lar architecture of the palmar and dorsal
layers of the monkey hand is similar to that
of the human hand (1, 2). In man and the
monkey, the proper palmar digital arteries
{main arteries of the fingers) arise from the
palmar digital arteries which are derived
from the superficial palmar arch formed by
the anastomosis of the palmar branches of
the ulnar and radial arteries (1, 2,5,7).
Also in man and the monkey, the proper
dorsal digital arteries (accessory arteries
of the fingers) arise from the dorsal meta-
carpal arteries that are derived from the
dorsal branch of the radial artery (1, 2,5,
7).

This study also clarified that the basic
vascular architecture of the deep palm of
the monkey hand is similar to that of the
human hand (3, 5, 7). The vascular system
of the deep palm in the monkey hand, like
that in the human hand (3), is composed of
deep and superficial layers. The only dif-
ference is that in the monkey hand, the
catella volaris proximalis is relatively well
developed, while it is poorly developed in
the human hand (3).

As described above, the deep vascular
layer of the deep palm in the monkey hand is
composed of the catella volaris proximalis
and its branches descending between the
interosseous muscles on the palmar sur-
faces of the metacarpal bones (dM arteries)
or between the interosseous muscles deep in
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the intermetacarpal spaces (dl arteries).
The dM and dI arteries of the monkey hand
correspond well in position and course to
the dM and dl arteries of the human hand
and foot (3, 4).

Also as described above, the superficial
vascular layer of the deep palm in the mon-
key hand is composed of the arcus palmaris
profundus (deep palmar arch) and its
branches descending on the palmar surfaces
of the interosseous muscles along the meta-
carpal bones (sM arteries) or along
the intermetacarpal spaces (sl arteries).
These sM and sl arteries also correspond
well in their positions and courses to the
sM and sl arteries in the human hand and
foot (3,4). The sM arteries, like those of
the human hand and foot (3, 4), are accom-
panied by the palmar articular nerves which
arise from the deep palmar branch of the
ulnar nerve and terminate in the palmar
surfaces of the metacarpophalangeal joints.
This intimate relationship between the sM
arteries and articular nerves shows that the
sM arteries of the monkey hand and human
hand and foot are quite homologous. The
sl, dM and dI arteries are not accompanied
by such articular nerves in the monkey
hand, as in the human hand and foot (3, 4).

As shown in Figs. 1-3, the monkey hand
has the contrahentes muscles. The sM and
sl arteries descend dorsal to the contra-
hentes muscles, together with the palmar
articular nerves of the metacarpophalangeal
joints. The human hand and foot do not have
contrahentes muscles (3, 4).

Nishi and Koch studied the hands and
feet of certain monkeys, including the
Macacus cyclopsis, and described the deep
arteries (aa. interossea) which descended
deep in the interosseous muslces and proba-
bly correspond to the dI arteries (5-7).
Nishi and Koch, however, did not describe
any arteries corresponding to the dM ar-
teries (5-7). The dM arteries are rather
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important vessels which send off the main
nutrient arteries to the metacarpal bones
and occasionally give rise to or connect
with the main arteries of the fingers via the
catella volaris distalis.

The present study, moreover, clarified
that the catella volaris proximalis some-
times gives off the sM and sl arteries (su-
perficial arteries), which are clearly seen
in the hand of the Macacus cyclopsis. It is
noticeable that in the hands of the Cyno-
pithecus niger and Hylobates lar, two or
more anastomoses were observed between
the deep palmar arch and catella volaris
proximalis. These anastomoses may be im-
portant routes for the sM or sl arteries to
arise from the catella volaris proximalis.
These anastomoses may also be important
because the dM or dI arteries arise from
the deep palmar arch. The deep palmar
arch was shown to give off the dM or dI
arteries in the human and foot (3, 4), but
not in the monkey hands observed herein.

The catella volaris distalis seems to be
a collateral route from the deep palm to the
fingers. In the human hand and foot, this
catella and the catella volaris proximalis
are both poorly developed (3, 4).

In the monkey hands, the adductor pol-
licis muscle was poorly developed, so that
the sI1 and dIl arteries ran along the ulnar
and radial margins of this muscle,
respectively. The dM1 artery runs along
the palmar surface of the first metacarpal
bone. The sM1 artery runs on the palmar
surfaces of the adductor pollicis and flexor
pollicis brevis muscles together with the
first palmar articular nerve which arises
from the median nerve and terminates in the
first metacarpophalangeal joint.
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