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INTRODUCTION

The venous drainage of the gas-
intestinal tract in the goat was
ren by Horowitz/Venzke (1966).
eir description was inadequate,
'the present work aims to give
me extended informations re-
rding the origin, course and dis-
bution of the veins to the various
nis of the gastrointestinal tract in
: goat, which may be of help to
ose dealing in some medical
actice confined to such a tract.

MATERIAL
AND METHODS

The present study was carried
115 adult healthy goats of both
xes and of different ages. The an-
lals were thoroughly bled, and an
tision through the abdominal
dl, via the Linea alba was per-
med. The portal vein was ligat-
lat the porta hepatis and its tribu-
lies were thoroughly washed by
&'m normal saline in a retrograde
anner by pumping the solution
%eral times, then followed by in-

jecting 60% Gum milk (latex) col-
ored blue. The stomach and intesti-
nal tract were then removed from
the abdominal cavity, and fixed in
10% formaline for about 2 to 3
days, then carefully dissected,
making use of a magnifying lens,
whenever needed. The nomencla-
ture used was that adopted accord-
ing to the N.A.V. (1983).

RESULTS

Venous drainage of the gas-
trointestinal tract of the goat was
achieved via the three main ves-
sels; V. gastroduodenalis,
V.lienalis and V. mesentrica crani-
alis, which are the main tributaries
of the V, portae.

L-V. gastroduodenalis (Fig. 1/2):
A considerable brach, given from
the R. sinister of the V. portae
(Figs 1/1 & 2/1), 2 cm. caudal to
the porta hepatis. It gave the V.
pancreaticoduodenalis cranialis
(Fig. 1/3) that reached the sigmoid
loop of the cranial portion of the
duodenum which it drained and
anastomosed with V. pancreaticod-
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uodenalis caudalis. It continued
along the cranial part of the duode-
num and soon bifurcated into V.,
gastrica dextra and V. gastroepi-
ploica dextra.

1-V. Gastrica dextra (Figs 1/4 &
3/2). Continued on the cranial part
of the duodenum towards the abo-
masum, and about 1.5 - 2 cm. from
the pylorus, it divided into two
main branches for both sides of the
lesser curvature of the abomasum.
Each detached 4 to 5 pgastric
branches for the body and pylorus
of the abomasum. They anasto-
mosed with the corresponding ones
of the V. gastrica sinistra. In addi-
tion, it sent ofi 6 to 7 duodenal
branches, confined to vascularize
the crznial part of the duodenum.

2-V. Gastroepiploica dextra
(Figs 1/5 & 2/8): The second
branch is Jong, being about 28-30
cm. in length, continued along the
cranial parn of the duodenum. It re-
leased from 5 to 6 small duodenal
branches and on reaching the great-
er curvature of the abomasum, it
detached from 10 to 12 gastric
branches for the abomasum and 7
to 8 epiploics for the greater omen-
tum. In this connection, it may be
pointed out that, a conspicuous net-
work of venous anastomoss within
the entire wall of the abomasum,
could be traced in all the examined
specimens (Fig. 3/A). Such an
anastomoses was collectively
formed between the gastric branch-
es of both the right and left gastric
and similar right and left gastroepi-
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ploic veins.

11-V. Lienalis (Figs 1/6 & 2/2
A large vessel of about 4 to 4.5 ¢cn
in length, derived at a right ang]
from the V. portae. It proccede
medially toward the rumen, releas
ing the following tributaries.

1-V. Ruminalis dextra (Figs 1/
& 2/3): A long vessel, running me
dially to the right aspect of th
Atrium ruminis, where it gave
small splenic vein. It then contin
ued into the right longitudinal an
the caudal transverse grooves, pui
sued for about 10 to 12 cm. on th
left face of the caudal ventral rum
nal sac, where itgave about 14 1
15 short vesseis for both caudal n
minal blind sacs, in addition to t}
right aspect of the dorsal and ver
tral ruminal sacs.

2-V. Reticularis (Figs. 1/8 & .
4): proceeded medially to the Atr
um ruminis and within the rum
noreticular groove it terminate
into 3 to 4 small twigs on the vi
ceral surface of the reticulum. Du
ing its course, it gave from 7 to
offshoots for the Atrium and card
ac orifice in addition to the adj;
cent portion of the dorsal rumin
sac,

3.V. Ruminalis sinistra (Figs 1
& 2/5): A long vessel traversir
the cranial transverse groove
gain the left longitudinal on
where it detached 7 to 8 short do
sal and ventral branches, whit
drained the ruminal sacs except
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caudal ventral blind one which was
iiready supplied by the terminal
sranches of the V. ruminalis dex-
ira.

It was observed that the branch-
es of both the V. ruminalis dextra
and sinistra don't reach the curva-
tures of the rumen, but they only
anastomosed with each other on
the left aspect of the caudal dorsal
blind sac. Through its course, the
V. ruminalis sinistra, released a
slender V. oesophagea caudalis
(Fig. 1/10), that ran craniodorsally
to the terminal portion of the oe-
sophagus as well as the cardiac ori-
fice. Morcover, but only in one
specimen, such a vessel, was ob-
served to be derived from the V.
reticularis.
| r

4-V. gastrica sinistra (Figs 1/11
& 2/6): It constituted the direct
continuation of the V. lienalis, after
the latter vessel gave off the V. ru-
minalis sinistra. It soon bifurcated
into R. dexter and R. sinister. The
‘former (Fig. 1/12), promptly issued
a considerable R. reticularis, then
continued on the craniodorsal wall
‘of the omasum to gain the lesser
‘curvature of the abomasum. Along
lits course, the R. dexter detached 3
to 4 gastric branches that supply
'the entire wall of the omasum. Fur-
rthermorc at the omaso-abomasal
'junction, it divided into 4 to 5 con-
'siderable vessels to the lesser cur-
'vature of the abomasum which
't‘ney drained. They anastomosed
| 'with similar rami of the V. gastrica
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dextra. Concerning the reticular
branch of the R. dexter (Figs 1/4 &
2/7), was observed that it proceed-
ed cranioventrally to vascularize
the dorsal and left walls of the re-
ticulum as well as the adjacent
ventral portion of the omasum in
addition to the omasal column, via
3 to 4 relatively long branches.
Also, it was observed that, the dia-
phragmatic surface of the reticu-
lum was devoid of any branches.

the R. sinister (Fig. 1/13):
Passed across the left omasal sur-
face to gain the greater curvature
of the abomasum to be continued
as the V. gastroepiploica sinistra
(Figs 1/15 & 3/1), where it sup-
plied the fundus, body of the abo-
masum and adjacent part of the
omasum by 10 to 12 small gastric
branches. In addition, it detached 7
to 8 epiploic branches and termi-
nated by anastomosing with the V.
gastroepiploica dextra.

III-V. mesentrica cranialis (Figs
1/16 & 2/9): Constituted the caudal
continuation of the V. portae. It,
immediately sent off a slender V.
pancreaticoduodenalis caudalis and
the V. mesentrica caudalis, then tri-
furcated into, V. jejunalis, V. coli-
ca dextra and V. ileocolica.

1-V. Pancreaticoduodenalis cau-
dalis (Fig. 1/7) ran on the cranial
portion of the duodenum to estab-
lish anastomoses with the corre-
sponding cranial one.
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2-V. Mesentrica caudalis (Fig.
1/18): Left the parent vessel oppo-
site to the origin of the V. pancrea-
ticoduodenalis caudalis. It released
the V. colica media and then con-
tinued, caudally, as V. colica sinis-
tra. The former (Fig. 1/19), sup-
plied the distal loop of the
ascending colon and the initial por-
tion of the transverse colon via 2 to
3 fine tributaries. The latter (Fig. 1/
20), ran caudally on the mesentric
border of the descending colon
supplying it by 7 to 10 small twigs,
in addition to 2 to 3 fine Vv. sig-
moideae to the sigmoid colon. It
terminated on the dorsal aspect of
the rectum, constituting the V. rec-
talis cranialis (Fig. 1/21).

3-V. Jejunalis (Figs 1/22 & 2/
13): Was a relatively large and
long trunk (about 30 cm.), that
drained the jejunum through 17 to
20 Rr. Jejunales constituting an ar-
cade manner. The last ramus, con-
tinued on the mesentric border of
the ileum and anastomosed with
the V. ilealis of the V. ileocolica.
Moreover, 2 to 3 small branches
were derived from the V. jejunalis
to drain the adjacent portion of the
centrifugal coils of the ascending
colon and to establish anastomoses
with branches from the V. colica
dextra. It may be added that, in two
specimens, two Rr. jejunales were
observed to arise directly from the
V. mesentrica cranialis oposite to

the origin of the V. mesentrica cau-
dalis.
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4-V. Colica dextra (Figs 1/23 &
2/12): Descent to vascularize th«
spiral loop of the ascending colot
particularly the centrifugal one, vii
8 to 10 considerable branches. Iz
addition to the preceding tributar-
ies, the V. colica dextra released :
relatively long branch to drain the
distal loop of the ascending colox
as well as the transverse colon anc
to anastomose with the counter-
parts of the V. colica media.

5-V. lleocolica (Figs 1/24 & 2
10): A long vessel of about 20 ta
22 cm., directed toward the base of
the caecum where it issued a R. co-
licus (Fig. 1/23). It continued along
the mesentric border of the caecm
sending 12 to 15 small Vv. cae-
cales (Figs 1/26 & 2/11) to the cae-
cum, the V. ilealis to the ileum,
then continued distally to terminate
by 3 to 4 small branches to anasto-
mose with the Jast Rr. jejunales.

The V. ilealis (Fig. 1/27) gained
the mesentric border of the ileum
and coursed ventrally to anasto-
mose with the last R. jejunalis.

From the distribution pattern of
the veins in the stomach of goat, it
was observed that the surgical in-
terference, if necessary, could b¢
performed in the dorsal and ventra
curvatures of the rumen, in the dia
phragmatic surface of the reticu
lum and in no area of the omasa
and abomasal walls in order (€
avoid any undesired bleeding dur
ing the operation.
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DISCUSSION

The V. ruminalis dextra of the
' present study drains only the ru-
. men. Ghoshal, Koch and Popesko
" (1981) and Wilkens and Munster
'(1981) in ruminants in addition to
" Horowitz and Venzke (1966) in
' the goat observed a R. collateralis
" limiting the Insula ruminis. Such a
collateral branch was not seen in
the goat of the present work. The
_latter two authors in addition to
- Heath (1968) in sheep observed
- that the V. gastrica sinistra collects
- blood from the left ruminal face
~and left aspect of the reticulum.
- However, in the present material,
these organs were drained by the
. V. ruminalis sinistra and

(Yadm and Gad, 1992) could not
be accepted in the present work.

The presence of the V. mesen-
trica caudalis as a tributary of the
V. portae in domestic animals as
seen by Ghoshal, et al. (1981) and
Wilkens and Munster (1981), in
addition to Yadm and Gad (1992)
in the rabbit, could not be accepted
in the goat under investigation,
since it was released from the V.
mesentrica cranialis. Such an ob-
servation was also given by
Ghoshal, et al. (1981) in rumi-
nants and Smuts and Bezuiden-
hout (1987) in the camel. In addi-
tion, the last two authors stated that
the V. mesentrica caudalis was per-
tormed by the union of the V. coli-

| V.reticularis sinistra, respectively.
. The V. gastrica dextra in the
- goat drained the duodenum and ab-
omasum and unite with the V. gas-
trica sinistra over the lesser curva-
. ture of the abomasum. On the other
. hand, Smuts and Bezuidenhout
| (1987) added that, such a vessel
. drained also, the omasum and re-
. ticulum and anastomosed with the
| corresponding left one on the lesser
" curvature of the reticulum.

ca sinistra and V. rectalis cranialis.
It is to add that, in the goat, the V.
mesentrica caudalis was formed by
the V. colica sinistra and V. colica
media, while the V.rectalis cranial-
is constituted the caudal continua-
tion of the V. colica sinistra. The
great amount of venous drainage of
the abomasum and jejunum in the
goat seems to be of importance
during physiological activities
done by both organs in digestive
and absorptive processes.

SUMMARY

The venous drainage of the gastroin-

. The division of the V. mesentri-
_ca cranialis into the V., jejunalis, V.
| colica dextra and V. ileocolica was
‘also seen by Ghoshal, et al. (1981)

and Wilkens and Munster (1981)
L in ruminants. On the other hand,
the consideration of the vessel to
. be formed by the V. duodenojeju-
nalis and V. jejunalis in the rabbit
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testinal tract in the goat was performed by
means of three main vessels; V. gastrodu-
odenalis, V. lienalis and V. mesentrica
cranialis. The former, vascularized the du-
odenum and abomasum. The V. lienalis
drained the four compartments of the
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stomach. The V. mesentrica cranialis con-
veyed the venous blood from the small in-
lestine and the ascending colon. The
present study revealed that, the venous
blood of the transverse and descending
colons was drained by the V.mesentrica
caudalis which is considered as a collater-
al branch of the V. mesentrica cranialis.
The study also demonstrated a considera-
ble amount of venous anastomoses within
the entire wall of the abomasum, formed
between the gastric branches of the V.
gastrica sinistra, V. gastroepiploica sinis-
tra, V. gastrica dextra and V. gastroepiplo-
ica dextra. The suitable sites for surgical
approach in case of ruminal and reticular
affections were also described.

LEGENDS

Fig. 1: Diagramatic representa-
tion showing the venous drainage
of the gastrointestinal tract in the
goat: 1-V., portae. 2-V. gastroduod-
enalis. 3-V. pancreaticoduodenalis
cranialis. 4-V, gastrica dextra. 5-V.
gastroepiploica dextra. 6-V. Lien-
alis. 7-V. Ruminalis dextra. 8-V.
Reticularis. 9-V. Ruminalis sinis-
tra. 10-V. Oesophagea caudalis 11-
V. gastrica sinistra. 12-#. dexter of
(11). 13-R. Sinister of (11). 14-R.
Reticularis of (12). 15-V. Gastroe-
piploica sinistra. 16-V. Mesentrica
cranialis. 17-V. Pancreaticoduod-
enalis caudalis. 18-V, Mesentrica
caudalis. 19-V. Colica media. 20-
V. Colica sinistra. 21-V. Rectalis
cranialis. 22-V. Jejunalis. 23-V,
Colica dextra. 24-V., lleocolica. 25-
R. Colicus of (24). 26-Vv. Caecal-
is. 27-V. llealis. A-Saccus dorsalis
of rumen. B-Saccus ventralis of ru-
men. C-Spleen. D-Reticulum E-
Omasum. F-Abomasum. G-Pars
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cranialis of duodenum. H-Jejunum.
I-lleum. J.-Cecum. K-Ansa prox-
imalis coli. L-Ansa spiralis coli.
M-Ansa distalis coli. N-Colon
transversum. O-Colon descendens.
p-Colon sigmoideum. Q-Rectum.
R-Liver.

Fig. 2: Photographic representa-
tion showing the veins draining the
gastrointestinal tract in the goat,
(The omasum and abomasum are
reflected dorsally and the caecum
is displaced to the left side to ex-
pose the insinuated vessels): 1-V.
portae. 2-V. Lienalis. 3-V. Rumin-
alis dextra. 4-V. Reticularis. 5-V.
Ruminalis sinistra. 6-V. Gastrica
sinistra. 7-R. Reticularis of (6). 8-
Gastroepiploica dextra. 9-V. Me-
sentrica cranialis. 10-V, Ileocolica.
11-Vv. Caecalis. 12-V. Colica dex-
tra. 13-V. Colica dextra. 13-V. Je-
junalis. 14-V. Cava caudalis. A-
Saccus dorsalis of rumen. B-
Saccus ventralis of rumen. C-
spleen. D-Reticulum. El-Omasum.
F-Abomasum. G-Liver. H-Colon
transversum, I-Jejunum. J-Caccum.
K-nsa spiralis coli.

Fig. 3: Photographic representa-
tion showing a network of interve-
nous anastomoses within the wall
of the abomasum of the goat, ven-
tral view: 1-V, Gastroepiploica si-
nistra. 2-V. Gastrica dextra. A-
Abomasum. B-Omasum,

Fig. 4: Photographic representa-
tion showing the suitable site fof
surgical approach in rumenotomy
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Fig.Q2).

Fig.(3).

Fig.(4).
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