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Abstract

Nowadays, pig has been chosen as the potential
source of organs and cells for human to overcome a
sever shortage of human material for clinical trans-
plantation especially in the last 10 years by use of
genetically modified swine. Consequently, the pre-
sent study was conducted to give detailed information
about the distribution of the blood vessels and bile
ducts and their topographic relations, which may give
a useful base for the hepatic segmentation in this
animal aiming to provide a correct base for surgical
procedures and liver transplantation.

The present study was conducted on 33 livers of

pigs. Dissection, casting and radio-opaque tech-
niques have been applied to show the different rami-
fications of the portal vein, hepatic artery and bile
duct systems as well as their topographic relations
with proposals of hepatic segmentation.
The results revealed that, the caudate, right lateral
and right medial lobes were supplied by R. dorsalis
dexter and R. ventralis dexter of the portal vein in
addition to R. dexter of the hepatic artery and right
hepatic duct. The quadrate, left medial and left lat-
eral lobes were supplied by the R. sinister of the por-
tal vein and hepatic artery and left hepatic duct.

The liver of the pig could be divided into two inde-
pendent segments; right and left. These two seg-
ments were separated by a segmental plane passed
from the esophageal notch dorsally to the fossa of
the gall bladder ventrally.
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Introduction

Nowadays pig has been chosen as the potential
source of organs and cells for humans (Cooper et
al.; 2002 and Cooper; 2003) to overcome a sever
shortage of human material for clinical transplanta-
tion (Molines and Fiane, 2003). So, pigs are gener-
ally regarded as the preferred source of xenogeneic
organs especially in the last 10 years by the use of
genetically modified swine (Yamada et al. 2005).
The vasculature of the liver of different animals has
been studied by large number of authors. However,
concerning the pig only little information about the
vasculature of the liver are found (Elias et al., 1954,
Boulonge, 1972 and Ghoshal et al.,1981). Conse-
quently, the present study was conducted to give
detailed information about the distribution of the por-
tal vein, hepatic artery and bile duct and their topog-
raphic relations that may give a useful base for the
hepatic segmentation in this animal aiming to pro-
vide a correct base for surgical procedures and liver
transplantation.

Material and Methods

The present work was performed on 33 livers col-
lected from adult freshly slaughtered apparently
healthy pigs (1.5-2 years old) obtained from El- Ba-
sateen slaughter house, Cairo Governorate. In or-
der to demonstrate the intrahepatic distribution of
the portal vein, hepatic artery and bile duct, three
techniques were used for injection.

1-Dissection:

Twelve fresh specimens were injected by 60% col-
ored Gum milk latex. The specimens were pre-
served in formalin solution, then dissected after one
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week. The technique of (Tomsett and Wakelly,
1965) was adopted.

2- Casts preparation:

For cast preparation another twelve livers were in-
jected with colored Kem-apoxy No 151 (consists of
2 solutions A and B, which were mixed by a ratio 3:
1 respectively). The vessels of the liver were in-
jected either separately or together to show their
topographic relations. The injected specimens were
left for 2- 3 days to dry in the open air for solidifica-
tion of Epoxy. Then the specimens were macerated
in sulphric acid (98%) for 2-3 days for corrosion.
Lastly, the specimens were gently washed in run-
ning tap water until become free from the macer-
ated tissue (Alloush, 2001).

3- Radio opaque mass:

Nine specimens (three for each blood vessel and
bile duct) were injected with equal mixture of red
lead oxide and turpentine oil then radiographed im-
mediately using 42 KVP-100 MA x 0.1 sc and FFD
70 cm. (Ozek et al.,1996).

The nomenclature used in this study was adopted
according to Nomina Anatomica Veterinaria (1994),
as well as those used by Abd El-Hady (2002) in the
buffalo calf

Results

The portal vein

The portal vein (figs.1, 2, 3, /1, 7/3) entered the hi-
lus of the liver between the hepatic artery dorsally
and the bile duct ventrally. It immediately divided
into; R. dorsalis dexter, R. ventralis dexter and then
proceeded to the left as R. sinister.

1. R. dorsalis dexter (figs.1, 2, /2, 7/4):

The right dorsal branch originated from the portal
vein and proceeded within the parenchyma of the
dorsal part of the right lateral lobe exactly between
the latter and the caudate lobe. It continued for
about 2-3 cm where it bifurcated into the dorsal and
intermediate branches of the right lateral lobe. It
detached the following branches:

Rr. processus caudatus (figs.1, 2,3/3):
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They are two small branches arising from the dorsal
aspect of the right dorsal branch. The first branch is
smaller and could be erupted directly from the portal
vein as observed in 30% of the examined cases.
The 2nd larger branch of the caudate lobe is di-
rected dorsally in arched manner to be ramified
within the major part of this lobe (figs. 1, 3 /3).

R. ventralis lobi lateralis dextri (figs .1,2, 3 /6):

The ventral branch of the right lateral lobe pro-
ceeded ventrally for about 5-6cm to be ramified into
three branches in the most distal part of the right
lateral lobe. Along its course, it detached 5-8 collat-
eral branches that supply the remaining part of the
right lateral lobe. Mostly (80%) another small addi-
tional branch erupted directly from the ventral as-
pect of the portal vein, passed to the ventral part of
the right lateral lobe.

R. intermedius lobi lateralis dextri (figs.1, 2, 3/5):
This branch could be considered as the ventral con-
tinuation of the right dorsal branch. It proceeded
ventrolaterally for about 3-4 cm before dividing into
2-3 branches that arborized in the corresponding
part of the right lateral lobe.

R. dorsalis lobi lateralis dextri (figs.1, 2, 3/4):

It extended dorsally for about 1-3 cm and then di-
vided into two terminal branches that ramified within
the right dorsal angle of the right lateral lobe.

2. R. ventralis dexter (figs.1, 2, 3/7, 7/8):

The right ventral branch originated from the ventral
aspect of the portal vein close to the origin of the
right dorsal branch. In 20% of the examined cases it
erupted by a common trunk with the latter. It pro-
ceeded ventrally for about 4-6 cm within the paren-
chyma of the right medial lobe. It terminated by di-
viding into two branches distributed to the ventral
portion of the right medial lobe. Along its course, it
detached several branches to the dorsal and middle
parts of the right medial lobe.

3. R. sinister:

The left branch of the portal vein, from the point of
size and direction could be considered the direct
continuation of the portal vein. It proceeded trans-
versally in a slight ventral direction within the paren-
chyma of the dorsal portion of the quadrate lobe as
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a transverse part (figs.1,2, /8,3/11,7/9), then di-
rected ventrally between the quadrate and left me-
dial lobes toward the umbilical fissure as an umbili-
cal part (figs.1, 2, /9,3/12). The left branch supplied
the quadrate lobe, left medial and left lateral lobes
through the following branches.

R. dorsalis lobi lateralis sinistri (figs.1, 2, 3/13):
The dorsal branch of the left lateral lobe arose from
the dorsal aspect of the R. sinister at the junction
between the Pars transversa and Pars umbilicalis. It
extended dorsolaterally and terminated by several
branches within the parenchyma of the dorsal half
of the left lateral lobe.

R. ventralis lobi lateralis sinistri (figs.1, 2,/12,3/14):
The ventral branch of the left lateral lobe emerged
from the convexity of the Pars umbilicalis and di-
vided into 2-3 branches that proceeded laterally
crossing the corresponding branches of the hepatic
veins to ramify within the ventral half of the left lat-
eral lobe.

Rr. lobi medialis sinistri (figs.1, 2 /11,3/15):

Three or four branches detached from the convexity
of the termination of the Pars umbilicalis. The most
dorsal one is the largest and directed laterally, it
distributed into the dorsal part of the left medial
lobe. The other branches are smaller and directed
ventrally to supply the remaining part of the left
medial lobe.

Rr. lobi quadrati (figs.1, 2/10,3/16 ):

Two or three in number arising from the concavity
of the R. sinister (umbilical part) opposite to the
eruption of the branches of the left medial lobe. The
first two branches are small and distributed into the
dorsal part of the quadrate lobe .The last branch is
larger and proceeded ventrally to the terminal part
of the quadrate lobe.

Portal segmentation

The liver of the pig could be divided according to the
intrahepatic distribution of the portal vein into two
portal segments; right and left. The right portal
segment consisted of the caudate, right lateral and
right medial lobes. The left portal segment supplied
the left lateral, left medial and the quadrate lobes.
An oblique segmental plane passing from the eso-
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phageal impression dorsally to the fossa of the gall
bladder could separate the two segments ventrally.

The hepatic artery:

A. hepatica (figs. 4,5,6/1):

The hepatic artery originated from the ventral as-
pect of the coeliac trunk, it proceeded ventrally with-
in the pancreas where it released 4-5 pancreatic
branches. It continued towards the hilus of the liver
to gain the dorsal aspect of the portal vein. Before
reaching the hilus of the liver, the hepatic artery di-
vided into right and left branches. Generally, the
branches of the hepatic artery within the different
lobes of the liver follow the ramifications of the por-
tal vein.

R. dexter (figs. 4,5,6/2,7/2):

The right hepatic branch arose from the right aspect
of the A. hepatica dorsal to the portal fissure.lt con-
tinued ventrally and to the right crossing the visceral
aspect of the portal vein where it divided into R.
dexter lateralis and R. dexter medialis. In one of the
examined cases the right branch and its ramifica-
tions follow the parietal aspect of the corresponding
branches of the portal vein.

R. dexter lateralis (figs. 4,5,6 /3):

The right lateral branch originated from R. dexter at
the area of connection between the right lateral and
right medial lobes. It proceeded laterally for about 2-
3 cm following the tributaries of the R. dorsalis dex-
ter of the portal vein. It supplied the right lateral and
caudate lobes.

A. lobi caudati (figs.4,5,6/4):

The artery of the caudate lobe detached from the
dorsal aspect of R. dexter lateralis. It proceeded
dorsally accompanied by the corresponding branch
of the portal vein and ramified in the caudate lobe.

R. dorsalis lobi lateralis dextri (figs4,5,6 /5):

The dorsal branch of the right lateral lobe detached
from the dorsolateral aspect of the R. dexter later-
alis and passes toward the lateral border of the right
lateral lobe, where it divided into two branches sup-
plying the dorsal third of the right lateral lobe. It fol-
lows the tributaries of the corresponding branch of
the portal vein. In 20% of the examined cases it is
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released from the A. hepatica directly and detached
the A. lobi caudate.

R. intermedius lobi lateralis dextri (figs 4,5,6/6 ):
The intermediate branch of the right lateral lobe
erupted from the lateral aspect of the R. dexter lat-
eralis and considered its direct continuation. It
passes laterally toward the border of the right lateral
lobe following the divisions of the homonymous
branch of the portal vein. It supplied the middle third
of the right lateral lobe by 2-3 branches.

R. ventralis lobi lateralis dextri (figs. 4,5,6/7):

The ventral branch of the right lateral lobe detached
from the ventral aspect of the right lateral branch. It
proceeded ventrally for about 4-5 cm following the
homonymous branch of the portal vein where it was
divided into two branches that ramified within the
ventral third of the right lateral lobe.

R. dexter medialis (figs. 4,5,6/8):

The right medial branch of R. dexter arose from the
ventral aspect of the latter and proceeded ventrally
accompanied by the R. ventralis dexter of the portal
vein to the ventral border of the right medial lobe. In
10% of the examined cases it detached the A. cys-
tica .

2-R. sinister (figs. 4,5,6/11):

The left branch of the hepatic artery, according to its
size and direction, is considered the direct continua-
tion of the hepatic artery. It originated from the latter
at 2-3cm from the Porta hepatis. It passed ventrally
and to the left crossing the dorsal aspect of Pars
transversa of the portal vein. Along its course, it de-
tached R. quadratus, Rr. lobi lateralis sinistri then
continued as R. lobi medialis sinistri.

R. quadratus (figs.4,5,6, /10 ):

The branch of the quadrate lobe detached from R.
sinister, a short distance from its eruption from the
hepatic artery. It coursed axially accompanied by
the Rr. lobi quadrati of the portal vein. It terminated
by dividing into two branches near the ventral bor-
der of the quadrate lobe.It detached the A..cystica.
In 30% of the examined cases R.quadratus was
released from the R. dexter medialis (fig. 4/10).

A. cystica (figs. 4,5,6,/9 ):

The cystic artery originated from the R.quadratus.lt
passéd ventrally accompanied by the cystic duct
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and ramified on the visceral and parietal surfaces of
the gall bladder. In 40% of the examined cases, it
was released from the R. dexter (fig.6/ 9).

Ryr. lobi lateralis sinistri:

They are two in number (dorsal and ventral), that
erupted from the left branch of the hepatic artery
along its course on the medial border of the left lat-
eral lobe.

R. dorsalis lobi lateralis sinistri (figs. 4,5,6
/12,7/11):

The dorsal branch of the left lateral lobe arose from
the lateral aspect of the R. sinister near the origin of
the homonymous branch of the portal vein and fol-
lowed its ramifications within the parenchyma of the
dorsal half of the left lateral lobe.

R. ventralis lobi lateralis sinistri (figs. 4,5,7 /13):
The ventral branch of the left lateral lobe emerged
from the R. sinister at the junction between the left
lateral and left medial lobes and coursed laterally
following the homonymous branch of the portal vein.
It divided into 2-3 branches that ramified within the
distal half of the left lateral lobe. In one of the exam-
ined cases the ventral branch of the left lateral lobe
emerged from the ventral aspect of R. sinister at its
origin (figs.6/13).

R. lobi medialis sinistri (figs 4,5,6 /14,7/15):

The branch of the left medial lobe forms the ventral
continuation of the left hepatic artery. It acquired a
course similar to that of the homonymous branch of
the portal vein. It terminated by dividing into 2-3
branches that supply the ventral portion of the left
medial lobe. Along its course, it released several
collateral branches to be ramified within the dorsal
portion of the left medial lobe, of the liver.

Arterial segmentation:

Owing to the absence of intrahepatic anastomosis
between the ramifications of the two hepatic arter-
ies, the liver of the pig can be divided into two arte-
rial segments; right and left. The right one consisted
of the right lateral, right medial lobes and the cau-
date process, while the left segment consisted of
the left lateral, left medial and quadrate lobes.
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The Bile duct:

Ductus choledocus (figs 3/2,8,9 /1):-

The common bile duct is formed at the Porta hepa-
tis, ventral to the entrance of the portal vein, by the
union of the cystic and the common hepatic ducts.
The latter duct was formed by the confluence of the
right and left hepatic ducts.

Ductus cysticus (figs3/8,8, 9/ 2,):-

The cystic duct considered as the direct continua-
tion of the neck of the gall bladder .It accompanied
the cystic artery dorsally for about 5-8cm. to join the
Ductus hepaticus communis at the Porta hepatis. In
30% of the examined cases it received the R. lobi
medialis dextri which drained the right medial lobe
(fig, 9/9).

Ductus hepaticus dexter (figs. 8,9/4):

The right hepatic duct was formed ventral to the
initial part of the portal vein by the confluence of the
R. processus caudatus, R. dorsalis, R. intermedius
and R. ventralis lobi lateralis dextri. It proceeded to
the left about 2-3cm. traversing the parietal aspect
of the R. dorsalis dexter of the portal vein where it
received the R. lobi medialis dextri then joined the
left hepatic duct forming the common hepatic duct.

R. processus caudatus (figs. 8, 9/5):

The branch of the caudate process is formed by the
convergence of 2-4 radicals, which collect the bile
from the caudate lobe. It proceeded ventrally to join
the Ductus hepaticus dexter..

R. dorsalis lobi lateralis dextri (figs. 8,9 /6):

The dorsal branch of the right lateral lobe is repre-
sented by a slender ductule which drained the lat-
eral border of the caudate lobe as well as the dorsal
portion of the right lateral lobe by several twigs. It
proceeded ventral and to the left following the
course of the dorsal branch of R. dorsalis dexter of
the portal vein to join the ductus hepaticus dexter.

R. intermedius lobi lateralis dextri (figs. 8,9 /7):

The intermediate branch of right lateral lobe is con-
sidered as the direct continuation of the Ductus he-
paticus dexter. It is formed by the convergence of 2-
3 tributaries near the lateral border of the right lat-
eral lobe then proceeded to the left on the parietal
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surface of the intermediate branch of R. dorsalis
dexter of the portal vein. It drained the middle third
of the right lateral lobe.

R. ventralis lobi lateralis dextri (figs .8,9/8):

The ventral branch of the right lateral lobe is formed
by convergence of two tributaries draining the ven-
tral third of the right lateral lobe. Each measured
about 5-6 cm in length and proceeded dorsally fol-
lowed the ventral branch of R. dorsalis dexter of the
portal vein. In 20% of the examined cases the ven-
tral portion of the right lateral lobe drained by addi-
tional branch which joined the terminal part of the
right hepatic duct (fig., 8/8).

R. lobi medialis dextri (figs.8,9 /9):

The branch of the right medial lobe is formed by the
union of two small radicals starting from the ventral
portion of the right medial lobe, then proceeded
dorsally about 5-8 cm following the left aspect of R.
ventralis dexter of the portal vein. Along its course,
it received collateral branches from the dorsal and
middle portions of the right medial lobe. It joined the
right hepatic duct about 1-2 cm before its termina-
tion into the common hepatic duct.

Ductus hepaticus sinister (figs.3/10, 8,9 /11):

The left hepatic duct is considered as the direct con-
tinuation of the common hepatic duct. It is formed
by the convergence of two branches; R. lobi later-
alis sinistri and R. lobi medialis sinistri. It proceeded
to the right on the ventral aspect of the Pars trans-
versa of the portal vein for about 3-4 cm . Along its
course, it received the Rr. lobi quadrati.

R. lobi lateralis sinistri (figs. 8,9 /12):

The branch of the left lateral lobe is formed by the
confluence of dorsal and ventral branches. It pro-
ceeded ventral and to the right traversing the parie-
tal aspect of the Pars umbliclais of the portal vein
for about 2-5 cm where it joined the branch of the
left medial lobe.

R. dorsalis lobi lateralis sinister (figs.7/13, 8,9/14):
The dorsal branch of the left lateral lobe is repre-
sented by a fairly large ductule which collect the bile
from the dorsal half of the left lateral lobe. It is
formed by 2-4 small tributaries and measured
about3-5 cm. It proceeded ventrally following the
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course of the homonymous branch of the portal
vein.

R. ventralis lobi lateralis sinister (figs.7/14, 8,9
/15):

The ventral branch of the left lateral lobe is formed
by 2-3 small ductules near the lateral border of the
left lateral lobe, then proceeded dorsal and to the
right for about 5-7 cm following the course of the
corresponding branch of the portal vein. It collects
the bile from the ventral half of the left lateral lobe.
About 2 cm before its termination it received a slen-
der branch which drained the ventromedial portion
of the same lobe.

R. lobi medialis sinistri (figs. 8,9 /13):

The branch of the left medial lobe is represented by
a large duct which collects the bile from the left me-
dial lobe of the liver. It is formed by two branches at
the ventral potion of the left medial lobe then pro-
ceeded dorsally on the lateral aspect of the ho-
monymous branch of the portal vein.

Rr. lobi quadrati (figs. 8,9 /16):

The branches of the quadrate lobe is represented
by two ductules each joined the left hepatic duct
separately about its middle.

Biliary segmentation:-

Owing to the absence of intrahepatic anastomosis
between the tributaries of the bile duct the liver
could de divided into two biliary segments; right and
left. The right segment received the bile from the
caudate process, right lateral and right medial
lobes. The left segment received the bile from the
left lateral, left medial and quadrate lobes.

Discussion

Portal vein

The present study revealed that, the portal vein en-
tered the liver between the hepatic artery dorsally
and the bile duct ventrally. Such results were in
agreement with that given by Miller et al. (1964) in
the dog; Hagras and Swielim (1990) in the sheep;
Farag (1990) in the camel and Abd El-Hady (2002)
in buffalo calf. The division of the portal vein into
right dorsal, right ventral and left branches within
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the Porta hepatis as observed in this study, these in
accordance with Ghoshal et al. (1981) in the horse,
Osman et al. (1986) in the donkey, Arnautovic et al.
(1971), Osman and Ragab (1986) and Farag (1990)
in the camel. On the other hand, Vitums (1959), Mil-
ler et al. (1964), Sleight and Thomford (1970), Man-
derino and Devries (1985), De-Lhounta and Habel
(1986) and Kalt and Stump (1991) in the dog, Ho-
rowitz and Venzke (1966) in the goat, Garner and
Singleton (1953), Heath (1968) and Hagras and
Swielim (1990) in the sheep, Nickel et al. (1973)
and Habel (1975) in the ox, Elias and Petty (1952)
in human mentioned that, the portal vein is divided
into two main branches; left and right .

Regarding the eruption of the Rr. Processus cauda-
tus from the right dorsal branch and its distribution
within the caudate process presented in this work is
in agreement with Happich (1961) and Klages
(1962) in the sheep, Osman and Hagras (1986a) in
the goat, Anis (1977), El Gaafary et al. (1979) and
Abd El-Hady (2002) in buffalo, Osman et al. (1986)
in the donkey, Arnautovic et al. (1971) and Osman
and Ragab (1986) in the camel. However, the di-
rect eruption of the Rr. Processus caudatus from
the portal vein mentioned by Boulonge (1972) in the
pig, was observed only in 10% of the examined
cases in this study.

The terminology and distribution of the R. dorsalis
dexter is a matter of divergence in different species.
In this connection the present work stated that, the
right branch is represented by right dorsal and right
ventral branches. The right dorsal branch supplied
the right lateral lobe and the caudate process. Such
results is matched with the right branch mentioned
by, Sleight and Thomford (1970), De-Lhounta and
Habel (1986) and Kalt and Stump (1991) in the dog.
While, Anis (1977), El Gaafary et al. (1979) and Abd
El-Hady (2002) in the buffalo reported that, the R.
dorsalis dexter supplied also the adjacent portion of
the papillary process.

The present study revealed that, the R. ventralis
dexter supplied the right medial lobe. However,
Happich (1961) and Klages (1962) in the sheep,
Osman and Hagras (1986a) in the goat recorded
that R. ventralis dexter supplied the ventrolateral
part of the right lobe and quadrate lobe.
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The division of the R. sinister into Pars transversa
and Pars umbilicalis as stated in this work is in ac-
cordance with Osman and Hagras (1986) in the
goat, Anis (1977), El Gaafary et al. (1979) and Abd
El-Hady (2002) in buffalo, Nickle et al. (1973) and
Habel (1975) in the ox, Osman and Ragab (1986a)
and Farag (1990) in the camel. Moreover, the pre-
sent work proved that, the R. sinister supplied the
left lateral, left medial and quadrate lobes Similar
results were observed by Coq (71965) and Coq et al.
(1965) and Berenger (1966) in the dog, Osman et
al.( 1986) in the donkey. On the other hand, Swielim
(1989) in the dog, Happich (1961) and Klages
(1962) in the sheep, Osman and Hagras (1986a) in
the goat, Anis (1977), El Gaafary et al. (1979) and
Abd El-Hady (2002) in buffalo, Arnautovic et al.
(1971), Osman and Ragab (1986) and Farag (1990)
in the camel recorded that, the left branch of the
portal vein supplied the left and quadrate lobes as
well as the adjacent portion of the papillary process.

The current work did not observe any anastomosis
between the terminal branches of the portal vein. A
similar result was recorded by Farag (1990) in the
camel and Abd El-Hady (2002) in buffalo. However,
Julian and Deome (1949) in the cattle and Elias et
al. (1954) in the pig had recorded the presence of
macroscopic anastomosis between the branches of
the portal vein. The anastomosis between the
branches of the portal vein and those of the hepatic
artery were not observed in any of the examined
specimens. Such results were in agreement with
Ghoshal et al. (1981) in the pig.

Hepatic artery

The division of the hepatic artery into right and left
branches outside the liver observed in this study
was also reported by Boulonge (1972) in the pig,
Horowitz and Venzke (1966), Hagras and Osman
(1986) in the goat, Hagras and Swielim (1990) in
the sheep, Anis (1977) and Abd El-Hady (2002) in
the buffalo and Farag (1990) in the camel. The pre-
sent study revealed that, the caudate process sup-
plied by branches from the right hepatic artery.
Such results were similar to that given by Boulonge
(1972) in the pig, Horowitz and Venzke (1966), Ha-
gras and Osman (1986) in the goat and Hagras and
Swielim (1990) in the sheep, Schmidt et al. (1980)
in the dog, Anis (1977) in the buffalo, Osman et al.
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(1986) and Dupra (1970) in some cases in the
equine and Farag (1990) in the camel. On the other
hand, Boulonge (1972) recorded the independent
release of the R. processus caudatus from the A.
hepatica in some cases in the pig, Osman et al.
(1986) and Dupra (1970) in the equine, Awad
(2000) in the goat and Farag (1990) in the camel.
Such results were not observed in any of the exam-
ined cases .

The eruption of the R. quadratus from the R. sinister
as revealed in the present work was in agreement
with that of Boulonge (1972) in the pig, Horowitz
and Venzke (1966), Hagras and Osman (1986) in
the goat and Hagras and Swielim (1990) in the
sheep, Anis (1977) and Abd El-Hady (2002) in the
buffalo, Osman et al. (1986) and Dupra (1970) in
equine and Farag (1990) in the camel.

The detachment of the A. cystica from the R. dexter
was recorded by Boulonge (1972) in the pig, Anis
(1977) and Abd El-Hady (2002) in the buffalo, Swie-
lim (1990) in the dog, Horowitz and Venzke (1966),
Hagras and Osman (1986) in the goat and Hagras
and Swielim (1990) in the sheep. Such results were
observed only in 30% of the examined cases, while
the remaining cases declared that, the A. cystica
detached from the R. quadratus.

The caudate process and right lateral lobe in the pig
was supplied by the R. dexter lateralis as revealed
in this study. The same lobes in the pig was sup-
plied by R. dexter (Boulonge, 1972), while, in the
dog they were supplied by R. lateralis dexter (Swie-
lim, 1990) and in the camel by R. dorsalis dextri
(Farag, 1990). Moreover, Boulonge (1972) in the pig
recorded that, the right medial lobe was supplied by
branches from the R. sinister. Such results were not
observed in any of the examined cases. In this con-
nection the present study confirmed that, the R. sin-
ister of the A. hepatica supplied the quadrate, left
medial, left lateral lobes by R. quadratus R. dorsalis
lobi lateralis sinistri, R. ventralis lobi lateralis sinistri
and R. lobi medialis sinistri. Such results were in
agreement with Osman et al. (1986) and Dupra
(1970) in equine. On the other hand, Hagras and
Swielim (1990) in the sheep, Anis (1977) in the buf-
falo and Farag (1990) in the camel asserted that,
the R. sinister supplied the quadrate, left lobes and
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papillary process. Concerning the intrahepatic anas-
tomosis between the ramifications of the two main
branches of the hepatic artery, the present study
revealed no anastomosis. Similar results were
stated by Healey et al. (1953) and Mays and Mays
(1983) in the human liver, Abd El-Hady (2002) in the
buffalo and Farag (1990) in the camel.

Bile duct

The present study revealed that, the common bile
duct was formed by the union of the cystic and the
common hepatic duct. The latter duct was formed
by the convergence of the right and left hepatic
ducts. Such results were in agreement with Bou-
longe (1972) and Nickel et al. (1973) in the pig,
May (1970) in the sheep, Raghavan and Kachroo
(1964), Bevandic et al. (1967), Nickle et al. (1973),
Habel (1975), Hifny et al. (1984) and Dyce et al.
(1996) in the ox. On the other hand, the formation of
the bile duct by the triple convergence of the right,
left and cystic ducts was reported by Bevandic et al.
(1967) in the sheep, Osman and Hagras (1986a) in
some exceptional cases in the goat, Abd El-Hady
(2002) in exceptional cases in the buffalo calf.

In agreement with Boulonge (1972), the present
investigation revealed that, the branch of the right
medial lobe joined the right hepatic duct. On the
other hand, Osman and Hagras (1986b), Awad
(2000) in the goat, Bevandic et al. (1967), in the ox,
Anis (1977), Mobarak et al. (1979) and Abd El-Hady
(2002) in the buffalo, observed that, the cystic duct
received branches from the ventral portion of the
right and quadrate lobes. Such results were ob-
served in 20% of the examined cases.

Concerning the intrahepatic distribution of the right
hepatic duct, the present study revealed that, the
right hepatic duct drained the right lateral, right me-
dial lobes and the caudate process. Such results
were recorded by Boulonge (1972) in the pig. How-
ever, Coq (1965), Berenger (1966) in the dog men-
tioned that, the right hepatic duct drained the right
lateral lobe as well as the caudate process. On the
other hand, Osman and Hagras (1986), Awad
(2000) in the goat, Hagras and Swielim (1990) in
the sheep, Bevandic et al. (1967), in the ox, Anis
(1977), Mobarak et al. (1979) and Abd El-Hady
(2002) in the buffalo recorded that, the right hepatic
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duct drained the bile from the right lobe, caudate
process and caudal portion of the papillary process.
Concerning the intrahepatic distribution of the left
hepatic duct, the present work revealed that, the left
hepatic duct received the bile from the left lateral,
left medial and quadrate lobes. Such results were in
agreement with Boulonge (1972) in the pig, Hagras
and Swielim (1990) in the sheep, Coq (1965), Ber-
enger (1966) in the dog. On the other hand, Be-
vandic et al. (1967), in the ox, Anis (1977), Mobarak
et al. (1979) and Abd El-Hady (2002) in the buffalo
mentioned that, the left hepatic duct collected the
bile from the left, quadrate lobes as well as the pap-
illary process.

The present study revealed that, the hepatocystic
ducts were not present in any of the examined cas-
es. Versus results were recorded by El-Hagari
(1967) in the pig and ox, Dyce (1956) and Berenger
(1966) in the dog, Bevandic et al. (1967), Nickle et
al. (1973), Dyce et al. (1996) in the ruminant.

The present work revealed no observable anasto-
mosis between the two main branches of the he-
patic ducts. Such results were not in agreement with
Elias and Petty (1952) in the man.
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Fig. (1) A photograph showing the parenchymal distribution of the portal vein (latex injected specimen)

A Processus caudatus, B Lobus hepatis dexter lateralis, C Lobus hepatis dexter medialis, D Lobus quadratus, E Lobus he-
patis sinister medialis, F lobus hepatis sinister lateralis

1 Venae portae, 2 R. dorsalis dexter, 3 Rr. processus caudatus, 4 R. dorsalis lobi lateralis dextri, 5 R. intermedius lobi later-
alis dextri, 6 R. ventralis lobi lateralis dextri,7 R. ventralis dexter, 8 R. sinister (pars transversa), 9 R. sinister (pars umbili-
calis), 10 Rr. lobi quadrati, 11 Rr. lobi medialis sinistri, 12 R. ventralis lobi lateralis sinistri, 13 R. dorsalis lobi lateralis sinistri.

Fig. (2) Radiograph showing the parenchymal distribution of

the portal vein.
A Processus caudatus, B Lobus hepatis dexter lateralis,
C Lobus hepatis dexter medialis, D Lobus quadrates, E
Lobus hepatis sinister medialis, F lobus hepatis sinister
lateralis,
1 Venae portae, 2 R. dorsalis dexter,3 Rr. processus
caudatus,4 R. dorsalis lobi lateralis dextri, 5 R. interme-
dius lobi lateralis, 6 R. ventralis lobi lateralis dextri, dextri,
7 R. ventralis dexter, 8 R. sinister (pars transversa),9 R.
sinister (pars umbilicalis), 10 Rr. lobi quadrati, 11 Rr. lobi
medialis sinistri, 12 R. ventralis lobi lateralis sinistri, 13 R.
dorsalis lobi lateralis sinistri.
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Fig. (3) Cast showing the parenchymal distribution of the portal vein (colored yellow) and bile duct (colored green).

1 Venae portae, 2 Ductus choledocus, 3 Rr. processus caudatus,3' R. processus caudatus, 4 R. dorsalis dexter,5 R. interme-
dius lobi lateralis dextri, 6 R. ventralis lobi lateralis dextri,7 R. ventralis dexter, 8 Ductus cysticus, 9 Ductus hepaticus commu-
nis, 10 Ductus hepaticus sinister, 11 R. sinister (pars transversa), 12 R. sinister (pars umbilicalis), 13 R. dorsalis lobi lateralis
sinistri, 13' R. dorsalis lobi lateralis sinister, 14 R. ventralis lobi lateralis sinistri,14' R. ventrails lobi lateralis sinister, 15 Rr. lobi
medialis sinistri, 16 Rr. lobi quadrati, 17 Vesicae felleae, 18 Ductus hepaticus dexter.
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Fig. (4) A photograph showing the parenchymal distribu-
tion of the hepatic artery (latex injected specimen).

A Processus caudatus, B Lobus hepatis dexter lateralis, C
Lobus hepatis dexter medialis, D Lobus quadratus. E
Lobus hepatis sinister medialis, F lobus hepatis sinister
lateralis, 1 A. hepatica, 2 R. dexter, 3 R. dexter lateralis,
4 A. lobi caudate, 5 R. dorsalis lobi lateralis dextri, 6 R.
intermedius lobi lateralis dextri, 7 R. ventralis lobi lateralis
dextri, 8 R. dexter medialis, 9 A. cystic,10 R. quad-
rates,11 R. sinister,12 R. dorsalis lobi lateralis sinistri,13
R. ventralis lobi lateralis sinistri, 14 R. lobi medialis sinis-
tri.
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Fig. (5) Radiograph showing the parenchymal distribution of the hepatic artery.

1 A. hepatica, 2 R. dexter, 3 R. dexter lateralis, 4 A. lobi caudate, 5 R. dorsalis lobi lateralis dextri, 6 R. intermedius lobi lateralis
dextri, 7 R. ventralis lobi lateralis dextri, 8 R. dexter medialis, 9 A. cystic, 10 R. quadrates, 11 R. sinister, 12 R. dorsalis lobi
lateralis sinistri,13 R. ventralis lobi lateralis sinistri, 14 R. lobi medialis sinistri, 15 vesicae felleae.

Fig. (6) Photograph of Epoxy cast showing the parenchymal distribution of the hepatic artery (visceral view).

1 A. hepatica, 2 R. dexter, 3 R. dexter lateralis,,4 A. lobi caudati. 5 R. dorsalis lobi lateralis dextri, 6 R. intermedius lobi
lateralis dextri, 7 R. ventralis lobi lateralis dextri, 8 R. dexter medialis, 9 A. cystic, 10 R. quadrates, 11 R. sinister, 12 R.
dorsalis lobi lateralis sinistri, 13 R. ventralis lobi lateralis sinistri, 14 R. lobi medialis sinistri.

Fig. (7) Photograph of Epoxy cast showing the parenchymal distribution of the portal vein (colored yellow) and hepatic artery (col-
ored red). 1 A. hepatica, 2 R. dexter, 3 Vena portae, 4 R. dorsalis dexter, 5 Rr. processus caudatus, 6 R. dorsalis lobi lateralis
dextri, 7 R. intermedius lobi lateralis dextri, 8 R. ventralis dexter, 9 R. sinister (pars transversa), 10 R. sinister.,11 R. dorsalis
lobi lateralis sinistri, 12 R. dorsalis lobi lateralis sinistri, 13 R. ventralis lobi lateralis sinistri, 14 R. ventralis lobi lateralis sinistri.

15 R. lobi medialis sinistri, 16 Rr. lobi quadrati, 17 Rr. lobi medialis sinistri, 18 R. quadratus.
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Fig. (8 ) A photograph showing the parenchymal distribution of the bile duct (latex injected specimen) .

A Processus caudatus, B Lobus hepatis dexter lateralis, C Lobus hepatis dexter medialis, D Lobus quadrates, E Lobus
hepatis sinister medialis, F lobus hepatis sinister lateralis,

1 Ductus choledocus, 2 Ductus cysticus.3 Ductus hepaticus communis.4 Ductus hepaticus dexter. 5 R. processus cauda-
tus, 6 R. dorsalis lobi lateralis dextri.7 R. intermedius lobi lateralis dextri. 8 R. ventralis lobi lateralis dextri.9 R. lobi medialis
dextri. 10 vesicae felleae. 11 Ductus hepaticus sinister.12 R. lobi lateralis sinistri.13 R. lobi medialis sinistri.14 R. dorsalis
lobi lateralis sinister.15 R. ventralis lobi lateralis sinister.16 Rr. lobi quadrati.

Fig. (9) Radiograph showing the parenchymal distribution of the bile duct.

A Processus caudatus. B Lobus hepatis dexter lateralis. C Lobus hepatis dexter medialis. D Lobus quadratus. E Lobus hepatis
sinister medialis. F lobus hepatis sinister lateralis,

1 Ductus choledocus, 2 Ductus cystic, 3 Ductus hepaticus communis, 4 Ductus hepaticus dexter, 5 R. processus cauda-
tus, 6 R. dorsalis lobi lateralis dextri, 7 R. intermedius lobi lateralis dextri, 8 R. ventralis lobi lateralis dextri, 9 R. lobi medialis
dextri, 10 Vesicae felleae, 11 Ductus hepaticus sinister, 12 R. lobi lateralis sinistri, 13 R. lobi medialis sinistri, 14 R. dorsalis
lobi lateralis sinister,15 R. ventralis lobi lateralis sinister, 16 Rr. lobi quadrati.
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