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Introduction
Geese are from the lamellirostres because their bills have lamellae that fit with the bristles 

of the lateral margins of the tongue to sieve the food from the water [1,2]. Geese are used in 
guarding of the houses and belong to the tribe Anserini of the family Anatidae. This tribe 
comprises the genera Anser anser domesticus (grey geese), Branta (black geese) and Chen 
(the white geese). More distantly related members of the Anatidae family are swans, most of 
which are larger than true geese [3,4]. Published the economic importance of liver geese for 
production of foie gras. 

The aim of our study is providing an accurate, anatomical descriptive bases of the 
intrahepatic blood supply and its biliary system that considered as a base for nutritionist for 
production of foie gras, for pharmacologist for elimination of some drugs as [5] as well as for 
surgeon for any surgical interference as removal of hepatic tumor. 

Materials and Methods
Ten geese of different sex and weights were used in this study. Before exsanguinations, the 

birds were anaesthetized by IM injection of 0.5 cc of 2% xylazine HCL (3mg/kg) and followed 
by injection of heparin (Cal Heparin, 5000 I.U.) in the wing vein to prevent blood clotting. Each 
specimen was exsanguinated through the common carotid arteries and the jagular veins then 
left to bleed for 5 minutes. The breast muscles and the sternum were carefully removed for 
exposing liver. The cadavers were then preserved in a suitable container with 10% formalin 
solution for 3-5 days. Two of specimens were dissected to identify the morphological pattern 
of bile ducts and eight samples were injected by gum milk latex colored with red Rottring ink 
for the arteries and blue Rottring ink for the veins by cannulation through aorta and caudal 
vena cava. The injected specimens are preserved in 10% formalin solution for duration ranged 
between 8-10 days. The specimens were dissected for exposing the arterial supply and the 
venous drainage of the liver. The specimens were photographed using Olympus digital camera 
SP-600UZ 12 mega pixel. The nomenclature used in this study was that given by the Nomina 
Anatomica Avium [6].
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Abstract
The liver of geese bile ducts and its blood supply was demonstrated on ten specimens of adult 

healthy geese of different sex. The bile ducts were three; hepatoenteric, hepatocystic and cysticoenteric. 
The longer hepatoenteric duct was oriented by right, left and cranial hepatic dacutules distributed in the 
liver consistency. The cysticoenteric duct opens with the hepatoenteric duct in the duodenal papilla. The 
arterial supply of the liver goose is oriented by one right and two left hepatic arteries. The right hepatic 
artery branched into four craniodorsal, one caudoventral and anastomotic branch with the left hepatic 
artery. The left hepatic arteries arborized by one craniodorsal, two lateral and two caudoventral vessels. 
The intrahepatic venous drainage of the liver goose was established by hepatic portal and hepatic venous 
systems. The right hepatic portal vein distributed in the substance of its corresponding lobe where it 
anasomosed with the left hepatic portal vein via transverse part and gave off cranial, lateral and caudal 
tributaries. The left hepatic portal vein continued in the left lobe of liver detaching the common trunk of 
the cranial, lateral and caudal. The caudal vena cava was recieved blood via the middle hepatic vein and 
two main tributaries; right and left hepatic. Each vein it drained by craniodorsal, caudodorsal and ventral 
branches.
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Result
The main biliary system of liver geese consists of three 

bile ducts; hepatoenteric, hepatocystic and cysticoenteric. The 
hepatoenteric duct (Figure 1-3) is the longest one and measured 
about 3.2cm. It orients by right (Figure 2 & 3), cranial (Figure 3) 
and left [have cranial (Figure 3) and caudal (Table 1) branches] 
hepatic ductules to form a common hepatic duct which passes 
obliquely caudoventrally between the gall bladder and its fossa 
where it opens with the cysticoenteric duct in the upper third of the 
ascending duodenum forming a large elevated duodenal papilla. The 
hepatocystic duct (Figure 1-3) is the shortest and measured about 
0.3cm where it directs obliquely caudodorsally where it opens in 
the ventromedial wall of the gall bladder to evacuate the bile. The 
cysticoenteric duct (Figure 1-4) originates from the dorsolateral 
wall of the gall bladder and passes caudoventral oblique to open 
with the hepatoenteric duct in the current papilla. 

Figure 1: A photograph showing bile ducts of liver 
goose.

Figure 2: A photograph showing biliary system of liver 
goose.

Figure 3: A photograph showing biliary system of liver 
goose.

Figure 4: A photograph showing branches of celiac 
artery of goose.

Figure 5: A photograph showing branches of celiac 
artery of goose.

Figure 6: A photograph showing intrahepatic arterial 
supply of liver goose.

Table 1.

Morphology of the Bile Ducts

1 Hepatoenteric duct

2 Hepatocystic duct

3 Cysticoenteric duct

4 Right ductile

5 Cranial ductile

6 Left ductile

7 Cranial branch of left ductile

8 Caudal branch of left ductile

9 Right lobe of liver

10 Left lobe of liver

11 Gall bladder

12 Caudal vena cava

13 Descending duodenum

14 Ascending duodenum

15 Pancreas
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The arterial supply of the liver goose is oriented by one right 
and two left hepatic arteries. The right hepatic artery (Figure 4) is a 
long single branch which emanates from the right lateral wall of the 
right branch of the celiac artery and terminates in the porta hepatis 
of the right lobe of the liver. During its course it detaches artery of 
the gall bladder. The current artery is supplying the hepatic tissue 
of the corresponding lobe where it ramified into; four craniodorsal, 
one caudoventral and anastomotic branch with the left hepatic 
artery. 

The first four craniodorsal branches directs obliquely in highly 
tourous manner to supply the cranial third of the right lobe of the 
liver. The caudoventral one is a long slender vessel measures about 
4.9cm. It passes caudally to supply caudal two thirds of concurrent 
lobe. Along its course it gives off six collateral branches. The left 
hepatic arteries are two small vessels that arise from the dorsal 
wall of the ventral gastric artery and direct cranioventrally towards 
the left lobe of the liver where it arborized through its consistency 
by three groups of fine branches; one craniodorsal, two lateral and 
two caudoventral vessels that supplying the corresponding cranial, 
middle and caudal parts of the left lobe of the liver respectively 
(Table 2).

Table 2.

Intrahepatic Arterial Supply

1 Descending aorta

2 Celiac artery

3 Dorsal proventricular artery

4 Left branch of celiac artery

5 Right branch of celiac artery

6 Splenic artery

7 Right hepatic artery

8 Artery of gall bladder

9 Right gastric artery

10 Dorsal br. of R. gastric artery

11 Ventral br. of R. gastric artery

12 Ileocecal artery

13 Ventral proventricular artery

14 Ventral gastric artery

15 Left hepatic arteries

16 Left gastric artery

17 Dorsal br. of L. gastric artery

18 Ventral br. of L. gastric artery

19 Craniodorsal branches of right 
hepatic artery

20 Caudoventral branch of right hepatic 
artery

21 Anastomotic branch with left hepatic 
artery

22 Craniodorsal branch of left hepatic 
artery

23 Lateral branches of left hepatic artery

24 Caudoventral branches of left hepatic 
artery

GB Gall bladder

S Spleen

E Esophagus

P Proventriculus

G Gizzard 

Ll Left lobe of liver

LR Right lobe of liver

I Intestine

Pa Pancreas

The intrahepatic venous drainage of the liver goose is 
established by hepatic portal and hepatic venous systems where 
the right and the left hepatic portal veins enter the liver from its 
visceral surface then ramify to form their tributaries within the 
consistency of liver tissue followed by forming the tributaries 
of the right and left hepatic veins that drain into the caudal vena 
cava. The right hepatic portal vein is a large vessel which measures 
about 3cm in its length. It directs to the right porta hepatis at the 
ventral border of the gall bladder where it receives the splenic, the 
gastropancreaticoduodenal and the common mesenteric veins. The 
current vessel distributed in the substance of its corresponding 
lobe where it anasomosed with the left hepatic portal vein via 
transverse part; have two branches; cranial and ventral. 

Figure 7: A photograph showing tributaries of right 
hepatic portal vein of liver goose.

Figure 8: A photograph showing tributaries of left 
hepatic portal vein of liver goose.
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Figure 9: A photograph showing the intrahepatic 
architecture of the right and the left hepatic portal veins 
of liver goose.

Figure 10: A photograph showing the intrahepatic 
tributaries of the caudal vena cava of liver goose.

Table 3.

Intrahepatic Venous Drainage

1 Common mesenteric vein

2 Gastropancreaticoduodenal vein

3 Splenic vein

4 Right hepatic portal vein

5 Left gastric vein

6 Ventral gastric vein

7 Ventral proventricular vein

8 Left hepatic portal vein

9 Caudal vena cava

10 Cranial  branch of right hepatic 
portal vein

11 lateral branch of right hepatic 
portal vein

12 Caudal branch of right hepatic 
portal vein

13 Caudolateral branch of right 
hepatic portal vein

14 Caudomedial branch of right 
hepatic portal vein

15 Transverse anastomotic part

16 Cranial branch of transverse part

17 Ventral branch of transverse part

18 Cranial  branch of left hepatic 
portal vein

19 lateral  branch of left hepatic 
portal vein

20 caudal  branch of left hepatic 
portal vein

21 caudomedial  branch of left hepatic 
portal vein

22 Middle hepatic vein

23 Right hepatic vein

24 Craniodorsal branch of right 
hepatic vein

25 Caudodorsal  branch of right 
hepatic vein 

26 Ventral branch of right hepatic 
vein

27 Left hepatic vein

28 Craniodorsal  branch of left hepatic 
vein

29 Caudodorsal  branch of left hepatic 
vein

30 ventral  branch of left hepatic vein

P Proventriculus

Pa Pancreas

S Spleen

Ll Left lobe of liver

LR Right lobe of liver



525

Appro Poult Dairy & Vet Sci       Copyright © : Amr F El Karmoty

APDV.000630. 6(1).2019

GB Gall bladder

I Intestine 

G Gizzard 

Along its course it gives off cranial, lateral and caudal 
tributaries where the latter one divides into the caudolateral and 
the caudomedial ones. The left hepatic portal vein is a small vessel 
which measures about 1.5. It passes to its porta after drained by 
left gastric, ventral gastric and ventral proventricular veins. It 
continues in the left lobe of liver detaching the common trunk of 
the cranial and lateral veins as well as a large caudal tributary that 
drained during its course by medial vessel. Finally, the caudal vena 
cava is received detoxified blood via the middle hepatic vein and 
two main tributaries; right and left hepatic. Each vein it drained by 
craniodorsal, caudodorsal and ventral branches that collect blood 
from all directions of their corresponding liver tissue.

Discussion 
Our study revealed that the main biliary system of liver 

geese consists of three bile ducts; hepatoenteric, hepatocystic 
and cysticoenteric. The hepatoenteric duct is the longest one 
and measured about 3.2cm. It orients by three hepatic ductules; 
right, cranial and left which have cranial and caudal branches. 
The corresponding ductlues meet together forming a common 
hepatic duct which passes obliquely caudoventrally between the 
gall bladder and its fossa where it opens with the cysticoenteric 
duct in the upper third of the ascending duodenum forming a large 
elevated duodenal papilla. The hepatocystic duct is the shortest and 
measured about 0.3cm where it directs obliquely caudodorsally 
where it opens in the ventromedial wall of the gall bladder to 
evacuate the bile. The cysticoenteric duct originates from the 
dorsolateral wall of the gall bladder and passes caudoventral 
oblique to open with the hepatoenteric duct in the current papilla. 

These results were simulated to that reported [2,7-11] asserted 
that the right and the left hepatic ducts connected on the visceral 
surface of the right lobe to form the common hepatoenteric duct 
which opened in the distal part of the descending duodenum via 
a small papilla. In owl, jackdaw and darter there was another 
right hepatoenteric duct which emanates from the right lobe of 
the liver and opened in the commencement of the descending 
duodenum. The gall bladder adhered to the common hepatic duct 
by a hepatocystic duct. A cysticoenteric duct derived from the gall 
bladder and opened in the distal part of the descending duodenum. 
In dove and sparrow a hepatoenteric duct arose from the common 
hepatic duct and meet to the ascending duodenum. However, [8,9] 
observed that there were only two hepatoenteric ducts ; the right 
duct emptied into the ascending limb and the largest left duct into 
the descending limb of the duodenum. 

Moreover, [10] defined that there was another right 
hepatoenteric duct opened in the proximal part of the descending 
duodenum. The gall bladder attached to the right hepatic duct by 
the hepatocystic duct where from the gall bladder cysticoenteric 
duct arose and opened in the distal part of the ascending duodenum 
and in pigeon the right hepatoenteric duct opened directly into 

the ascending duodenum. While [12] said that there was no gall-
bladder and have a large hepatoenteric duct arose from the porta 
hepatis which opened into a papilla in the descending limb of the 
duodenum. Concerning the internal ductules of hepatoenteric duct 
, our study was differ from that stated by [13] where recorded that 
the common hepatoenteric duct was consisted of the right and left 
hepatic ducts that were divided into two parts; ventral and dorsal 
ductules.

Concerning the origin of the right hepatic artery was a long 
single branch which emanated from the right lateral wall of the 
right branch of the celiac artery and terminated in the porta hepatis 
of the right lobe of the liver. These results similar to that stated by 
[5-7,14-25] reported that both the right and left hepatic arteries are 
given off from the left branch of the celiac artery and terminated in 
the right and left lobes of the liver, respectively. However, [26-28] 
observed that the main branches of the celiac artery are superior 
and inferior gastric arteries that supplying the left and right hepatic 
arteries, respectively, to the liver lobes.

In our study recorded that the right hepatic artery was supplying 
the hepatic tissue of the corresponding lobe where it ramified 
into; four craniodorsal, one caudoventral and anastomotic branch 
with the left hepatic artery. The first four craniodorsal branches 
directed obliquely in highly tourous manner to supply the cranial 
third of the right lobe of the liver. The caudoventral one was a long 
slender vessel measured about 4.9cm. It passed caudally to supply 
caudal two thirds of concurrent lobe. Along its course it gave off six 
collateral branches. While [5] showed that the right hepatic artery 
inside the right hepatic lobe was as unique pattern of distribution 
where it was arborized into dorsal and ventral sets of arterioles 
that supplied the right lobe.

In the examined liver reported that the left hepatic arteries 
were two small vessels that arose from the dorsal wall of the 
ventral gastric artery and directed cranioventrally towards the left 
lobe of the liver. These statements were similar to that declared by 
[7,15,18,19,21,29-31] stated that the ventral gastric artery gives off 
the left hepatic artery, distributing to the left lobe of the liver. Added 
that the latter artery was a single vessel in ducks. These results 
which were in contrast to the statements that revealed by [5,20,25] 
where they described that the left hepatic artery emanated directly 
from the left branch of the celiac artery to the left lobe of the liver, 
while [26] said that the current branch detached directly from the 
celiac artery.

Regarding the distribution of the left hepatic artery was 
arborized through its consistency by three groups of fine branches; 
one craniodorsal, two lateral and two caudoventral vessels that 
supplying the corresponding cranial, middle and caudal parts of 
the left lobe of the liver, respectively. On the other hand [5] showed 
that a specific pattern of ramification where it arborized in a 
dorsoventral fashion; two dorsal, one ventral and two fine branches 
on the same plane inside the hepatic substance.

In the present study the hepatic portal venous system is 
oriented by right and left hepatic veins these results come in 
agreement with [7,27,32-34] in ducks and geese declared that the 
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current venous system was constructed via two left and one right 
hepatic portal veins.

Regarding to the right hepatic portal vein was a large vessel 
which measured about 3cm in its length. It directed to the right 
porta hepatis at the ventral border of the gall bladder where it 
received the splenic, the gastropancreaticoduodenal and the 
common mesenteric veins. These results were simulated with 
that established by [7,33,35] added that there was the right 
proventricular vein which drained into the right portal vein. 
However [5] reported that the corresponding vessel was received 
by proventriculosplenic, gastropancreaticoduodenal and common 
mesenteric veins.

Concerning the distribution of the right hepatic vein was 
anasomosed with the left hepatic portal vein via transverse part; 
have two branches; cranial and ventral. Along its course it gave off 
cranial, lateral and caudal tributaries where the latter one divides 
into the caudolateral and the caudomedial ones. These statements 
might to be attributed to that noted by [32] although who reported 
that the transverse part gave cranial and caudal 1-6 branches. The 
latter statement was similar to that recorded by [34]. However the 
latter author showed that the right hepatic portal vein emerged the 
cranial and caudal branches only. On the other hand [5] described 
that the branches of the corresponding vein were dorsal, lateral and 
ventral ones.

In the current study the left hepatic portal vein was drained by 
ventral gastric, left gastric and ventral proventricular veins. These 
results were similar to the conducted by [5,7]. While [33] concluded 
that the left portal hepatic vein was formed by 2 left gastric, ventral 
gastric, the pyloric and the caudal proventricular veins.

The results under discussion achieved that the left hepatic 
portal vein was detached the common trunk of the cranial and 
lateral veins as well as a large caudal tributary that drained during 
its course by medial vessel. While [32] designated that the left 
hepatic portal vein gave cranial, lateral and medial branches. On 
the other hand [5] in turkey had the opinion that the corresponding 
branch emerged dorsal, lateral and ventral ones. However [34] 
stated that the current vein was received cranial, caudal and medial 
branches but in duck and goose was drained by cranial, caudal 
branches only.

In viewing of the present study, the caudal vena cava was 
received detoxified blood via the middle hepatic vein and two 
main tributaries; right and left hepatic. Each vein it drained by 
craniodorsal, caudodorsal and ventral branches that collect blood 
from all directions of their corresponding liver tissue. These results 
were simulated to that mentioned by [6,35].

Conclusion 
The liver of geese bile ducts were three; hepatoenteric, 

hepatocystic and cysticoenteric. The longer hepatoenteric duct 
was oriented by right, left and cranial hepatic dacutules distributed 
in the liver consistency. The arterial supply of the liver goose was 
oriented by one right and two left hepatic arteries. The intrahepatic 

venous drainage of the liver goose was established by hepatic 
portal and hepatic venous systems. These anatomical data was a 
base for nutritionist for production of foie gras, for pharmacologist 
for elimination of some drugs and for surgeon for any surgical 
interference.
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