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SUMMARY

The study was undertaken to provide some informations aboutthe
plexuses of the corium and the relations of the veins to other
stuctures in connection with functions and surgical interference
of the fore foot in the one-humped camel. Fourty four feet of
thoracic limbs were studied after injection by vinilyte or latex.

The venous bicod from the solar corium (the largest in the camel)
is drained mainly by the branches of the abaxial and axial prbper
digital veins. The solar corium has very rich plexuses, which are
represented by a single layer formed by veins of different sizes,
leaving the spaces of various geometrical outlines e.g. quadrilateral
hexagonal, quadrate, round and triangular. The venous plexuses
of the parietal corium form single layer and can be divided into
laminar and non-laminar parts. The venous plexuses of perioplic
corium are ill-developed. Three dorsal and three palmar arches
for each digit are described in the text. The results presented
in this paper might help in surgical interference.

INTRODUCTION

Description of the blood supply of the foot of the one-humped camel has been confined
to the reports of ALY (1974) and SABER (1979). The present study was undertaken to define
the distribution of the veins of the foot, so as to provide some informations about the plexuses
of the corium and the course of the veins to other structures of the foot in relation to
its function and surgical interference. Similar studies have been conducted on the foot of
the pig by BICKHARDT (1961)in the goat by BADAWY and SCHWARZ (1963); in sheep by
FREYTAG (1952) and in ox by IPPENSEN (1969); HEINZE and KANTOR (1972); HABERMEHL
(1976) and WILKENS and MUNSTER (1976).

MATERIAL and METHODS

Fourty four feet of thoracic limbs of adult clinically normal one-humped camels were
used in this study. Twelve distal ends of the limbs were dissected after the injection of
the veins with viniiyte or latex. Venous casts of ten feet were prepared by vinilyte injection
and twelve with latex. Again,ten of the specimens injected with latex were used for transverse
and longitudinal sections of the foot to define the topographicai relationships of the large
and medium-sized veins to the neighbouring structures. Injection of the vinilyte and latex
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have followed the venous flow to avoid the effect of the large number .of valves in large,
medium-sized and small veins. The nomenclature adopted according to the Nomina Anatomica
Veterinaria (1975) and ALY (1974).

RESULTS

The solar corium, largest in camel, presents very rich plexuses (Fig. 2/1) represented
by a single layer of veins of different sizes crossing each other to leave spaces with different

geometrical outlines e.g. quadrilateral, hexagonal, quadrate, round and trianguler. The peripheral
part of the solar corium is drained by the palmar branches of the abaxial proper digital
veins (Figs. 1/7, 2/2). They, 5-6 in number, found around the circumferent border. The
central part of the corium of each digit has the richest plexuses which form relatively small
spaces. Most of the blood of this part is drained by the palmar branches of the axial proper
digital veins (Fig. 2/3). These veins, 2-5 in number, which are formed by the plexuses 1-1.5
cm far from the median plane enter the interdigital septum and run vertically away from
the solar surface to join alternatively the axial proper digital veins. Both central and peripheral
parts of solar plexuses anastomose with each other forming a continuous venous netork.
The rostral part of the sclar plexus is continuous with the veins of the plexuses of the
parietal corium. The veins of this part of the solar’ corium are the smallest. The caudal
part of the solar venous plexuses is drained usually by one large and one or two smail veins
(Rami toricae digitales) which run towards the median plane joining the axial proper digital
vein.

The plexuses of the parietal corium (Fig. 1/18) follow the shape of the latter. They
form a single rich layer and can be subdivided into laminar and non-laminar parts. The former
(Fig. 3/6) is formed by relatively large anastomotic branches forming spaces of different
shapes and sizes. These plexuses are continuous with those of the solar corium distally and
medially, where they take part, together with the corresponding plexuses of the solar corium,
in the formation of the Vena marginis solearis (Fig. 1/16, 3/4). Dorsally, the plexuses of
the laminar corium are continuous with the plexuses of the non-laminar part of parietal
corium. The latter forms dense network of small veins with scarcely noticable spaces between
them. They are continuous upward with the plexuses of perioplic corium (Fig. 3/5). The
plexuses join on either side with the continuation of the Vena marginis solearise by which
the dorsal proper digital vein is formed.

The venous plexuses of perioplic corium are not so rich and they are partly the upward

continuation of the parietal plexuses. The veins of these plexuses join the termination of
the Vena marginis solearis, as well as, the dorsal arch of the distal phalanx.

The vena digitalis palmaris propria Il axialis (Fig. 1/11) and Vena digitalis palmaris
propria IV axialis (Fig. 1/11") receive the branches from the axial part of the solar corium
and drain also indirectly the plexuses of the parietal corium via the Vena marginis solearis.
The veins run horizontally and parallel to the axial borders of the middle and proximal phalan-
ges. They join each other about 1 cm distal to the fetlock forming the Vena digitalis palmaris
communis 11l (Fig. 1/10).

Each of the Vena digitalis dorsalis propria ll (Fig. 1/9) and Vena digitalis dorsalis
propria IV (Fig. 1/9'), continuation of the Vena marginis solearis, ascends proximally on the
dorsal surface of middle phalanx. It curves towards the interdigital septum and at the level
of or a little above the fetlock joint, joins its fellow of the other digit forming the Vena
digitalis dorsalis communis Il (1/8). Here, they receive the inter-digital vein which anastomoses
with the Vena digitalis palmaris communis Ill. This confluence lies between the proximal
parts of the proximal phalanges.
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Each of the vena digitalis palmaris propria il abaxialis (Fig. 1/5) and Vena digitalis
palmaris propria IV abaxialis (Fig. 1/13) as mentioned before, is formed by 5-6 branches
which drain the periphral part of the solar corium and (indirectly) part of the parietal corium
via the Vena marginis solearis. It runs firstly caudally on the abaxial side of the soft structures
about 1-1.5 cm distal to the abaxial border of the middle and distal half of proximal phalan-

ges- On reaching the abaxial border of proximal half of first phalanx, each abaxial vein

crosses the palmar aspect of the first phalanx towards the median plane. From here, it takes
proximal direction and runs along the lateral border of the deep digital flexor, lateral aspect
of proximal sessamoid bone towards the cleft between the third and fourth metacarpal bones.
At the commencement of the cleft, the Vena digitalis palmaris propria IV abaxialis joins
the Vena digitaiis palmaris communis IV. However, the Vena digitalis palmaris propria llI
abaxialis joins the Vena cephalica accessoria (Fig. 1/4), halfway between the distal and
middle thirds of metacarpal bone.

The doral arch of the proximal phalanx situated at the boundary between the distal
and middie thirds of the proximal phalanx. It is formed by one branch joining the abaxial
and dorsal proper digital veins and then in turn it joins the axial proper digital vein (Fig.
1/14). The dorsal arch of the middle phalanx located at the proximal end of the phalanx,
joining again the veins in the same way like that of the proximal phalanx (Fig. 1/15). The
dorsal arch of distal phalanx formed by the termination of the Vena marginis solearis, is
located at the proximal border of the distal phalanx (Fig. 1/17).

The palmar arches in general are stronger than the dorsal arches of the phalanges.
They are formed between the axial and abaxial proper digital veins and found at the same
level like that of the corresponding phalanx.

DISCUSSION

The only available literature on the blood supply of the foot of camel has been done
by ALY (1974) and SABER (1979). However, they described only the large vessels of the
foot and their findings are generally in agreement with the present work.

The veins of camels foot bear great resemblance to those of ox described by HEINZE
and KANTOR (1972), HABERMEHL (1976) and WILKENS  and MUNSTER (1976) as well as
those of goat by BADAW!I and SCHWARZ (1963). They have pointed out that the venous
terminal arch in ox is located within the semilunar canal of distal phalanx that was not
observed in camel.

It is to be mentioned, however that the corium of the foot of the camel is peculiar
due to the fact that the foot of this animal has its specific configuration. The foot of the
camel has two developed digits connected by interdigital septum, the only small cleft being
rostrally, showing the divisions betwesn the digits. The large ground surface is completely
covered by horny structures. Concequently, the largest corium is that of the sole, which
present very rich venous plexuses. The formation of this plexuses is in accordance with
that described by SABER (1979) in the pelic limb of camel, however; its arrangement in
the hypodermis, dermis and subdermis as he said could not be confirmed by the present
work. The plexuses are distributed intensively within the corium and conected with those
of the parietal corium.

Bearing in mind the anastomoses between different plexuses, and the arches between
the proper digital weins, almost any vein can be ligated without risk of necrosis. On the
other hand any infection entering the corium could spread very rapidly. Finally, any surgical
interference on the foot of the camel is supose to be familiar with the course and distribution
of the veins inside the foot of this animal.

Assiut Vet.Med 1.Vol. 18, No. 36, 1987.

-



-

i»

i

9

F.A. OSMAN, et al.

REFERENCES

Aly, M.A. (1974): The vasculatu = of the fore-feet of the camel, Thesis, Fac. of Vet. Mea.
Zagazig Univ.

Badawi, H. and R. Schwarz (1963): Venen der Beckengliedmasse der Ziege. Morph. lb. Leipzig,
104-105 (Cited by Saber, 1979).

Bickhardt, K. (1961): Arterien und Venen der Hintergliedmasse des Schweines. Diss. Vet.
Med. Hannover.

Freytag, K. (1962): Arterien und Venen an der Beckengliedmasse des Schafes. Diss. Vet.
Med. Hannover.

Habermehl, K.H. (1976): Haut und Hautorgane des Rindes. In: Nickel, R. A. Schummer and
E. Seiferle (1976) "Lehrbuch der Anatomie der Haustiere" Band Ill. Verlag Paul
Pary, Berlin und Hamburg, 559-561.

Heinze,W. und H. Kantor (1972): Morphologish-functionelle Unter-suchungen uber das Blutgefass-
system der Rinderklaue. Morph. Jb. 117, 472-482.

Ippensen, E. (1969): Venen der Beckengliedmasse des Rindes. Diss. Vet. Med. Hannover.

Nomina Anatomica Veterinaria (1975): Submitted by the World Association of Veterinar anato-
mists, Vienna. .

Saber, A.S.M. (1979): The arteries and veins of the pelvic limb of the camel with special
reference to the angioarchtecture of the foot pad. Thesis, Fac. Vet. Med.,
Assiut  University.

Wilkens, H. und W. Munster (1976): In Nickel, Rs A.Schummer; und E. Seiferle "Lehrbuch
der Anatomie der Haustiere" Band lll. Verlag Paul Pary, Berlin und Hamburg,
219-222 und 263.

LEGENDS OF FIGURES

Fig. 1: Diagram showing the veins of the right fore-foot, dorsal view.
| + Ossa metacarpalia IV, 2- Phalanx proximalis, 3- Phalanx media, 4- Vena cephalica

accessoria, 5- Vena digitalis palmaris propria lll abaxialis, 6- Vena digitalis pzlriaris
communis Il, 7- Rami palmares, B8- Vena digitalis dorsalis communis Ill, 9- Vena c _italis
dorsalis propria lil, 9'- Vena digitalis dorsalis propria 1V, 10- Vena digitalis palmaris
communis [ll, 11- Vena digitalis plamaris propria lll axialis, 11'- Vena digitalis palmaris

propria IV axialis, 12- Vena digitalis palmaris communis IV, 13- Vena digitalis palmaris
propria IV abaxialis, 14, Ramus dorsalis phalangis proximalis, 15- Ramus dorsalis phalangis
mediae, 16- Vena marginis solearis, 17- Ramus dorsalis phalangis distalis, 18- Plexus
parietis.

Fig. 2z Vinilyte cast for the solar venous plexuses of the left fore foot showing the anatomoses
and spaces with different geometrical outlines.
1- Plexus soleae, 2- Rami palmares venae digitales palmares propriae abaxiales,
3- Rami palmares Venae digitales palmares propriae axiales.

Fig. 3: Vinilyte cast for the parietal plexus of the fourth digit of the right fore-limb.
1- Vena digitalis palmaris propria IV abaxialis, 2- Vena digitalis dorsalis propria IV,
3- Vena digitalis palmaris propria IV axialis, 4- Vena marginis solearis, 5- plexus parietis
(non-laminar part), 6- Plexus parietis (laminar part).

Assiut Vet.Med..Vol. 18, No. 36, 1987.







