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ABSTRACT
The liver is one of the largest glands in the digestive system and performs 13 various functions, including the secretion 
of hormones and enzymes. The gallbladder serves as a storage reservoir for secretions before they are released into 
the digestive system through the duodenum. The bile ducts branch from the liver’s lobes and ultimately connect 
to the digestive system, making this structure significant and distinct among different animal species. This review 
focuses on the differences between dogs and cats, highlighting the importance of these differences from both health 
and pathological perspectives. After conducting a detailed scientific review of the biliary tree in dogs and cats, we 
concluded that cats are more susceptible to the disease than dogs. We recommend conducting extensive radiological 
studies to determine which species experience cases of this disease more frequently. Additionally, it would be beneficial 
to explore crossbreeding with another species with a biliary tree structure that offers protection against certain diseases 
affecting the liver and bile.
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Introduction
Dogs and cats belong to the Canidae and Felidae 
families, respectively. Carnivores include a group of 
domestic animals that are considered field animals. 
Their diet is different and is not limited to meat only 
(Johnson-Delaney, 2006). The liver is the largest gland 
in mammals and releases substances using the biliary 
system, including lipase, which is secreted into the 
small intestine of the digestive system. The biliary 
system is considered an advanced system resulting 
from the merging of a group of ducts reaching from the 
liver that transport secretory materials and drain into 
a major hepatic duct, later connects to the cystic duct 
and then merges to the common bile duct, which comes 
from merges major pancreatic ducts with it empties into 
the duodenum (Park et al., 2018; Mahadevan, 2020).
The aim of this article is to examine the key differences 
between two families (Canidae and Felidae), as well as 
the variation within the species themselves. The study 
explored the scientific significance of these distinctions.
The gross anatomy of the liver and the biliary tree system 
with the sphincter of Oddi and their interconnection 
with the pancreatic ducts in some canine species showed 
that the liver is composed of a group of lobes: a left lobe 
divided into (lateral and medial), a right lobe divided 
into (lateral and medial), a quadrate lobe, and a caudate 
lobe. The gallbladder is located between the right lobe 

and the lateral and quadrate lobes, and the bile ducts 
join within the liver, initiating from the intrahepatic 
ducts to the outside of the hepatic parenchyma, forming 
the extrahepatic ducts descending from all the lobes, 
forming a bile duct tree called the biliary system ducts, 
ducts which in turn form on the right side the major 
hepatic duct and the left hepatic duct unite to form the 
common hepatic duct. The common bile duct merges 
with the cystic duct that emerges from the gallbladder, 
and together they unite to form the common bile 
duct, which empties with the pancreatic duct into the 
duodenum, the first part of the intestine that enters the 
sphincter of Oddi, or the pancreatic duodenal papilla. 
This tree differs from one animal to another, especially 
between dogs and cats, through the union of the major 
pancreatic ducts with the common bile duct and their 
effusion into the duodenum. There is a note that the 
movement of the Oddi sphincter, which enters the 
ducts, differs from the movement of the intestines and 
is considered a fundamental movement (Sleight and 
Thomford, 1970; Grace et al., 1988; Johnson-Delaney, 
2006; Mahadevan, 2020).
Gallbladder 
Previous studies have demonstrated that the gallbladder 
of carnivores (dog and cat) and domestic animals 
(goat, cattle, and buffalo) exhibits variation in shape 
and size from one animal to another. In carnivores, the 
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gallbladder has a pear-shaped flexible wall that can be 
expanded because it stores the bile secreted by the liver, 
in addition to making some physiological additions 
(Thune et  al., 1990; Aqeel, 2024). The gallbladder’s 
function is to store bile and synthesize bile by absorbing 
water, sodium, chloride, bromide, and carbonate, 
which are stored in this sac until the time of feeding 
and then emptied into the duodenum once at the time of 
digestion (Dyce et al., 2010; Mahadevan, 2020).
Anatomically, the gallbladder of carnivores is located 
on the ventral side of the liver, between the right lobe 
of the liver and the quadrate lobe. The area in which 
it resides is called the cystic fossa (Grace et al., 1988; 
Thune et  al., 1990; Park et  al., 2018). In addition, it 
extends from the level of the eighth to tenth intercostal 
spaces. The depth of the gallbladder varies between 
dogs and cats; in some, the gallbladder reaches the 
diaphragm, called the fossa. This fossa is called the 
biliary fossa. Innervations of the gallbladder through 
the sympathetic system, which is responsible for its 
contraction and relaxation, while the parasympathetic 
system has the opposite effect. The blood supply 
of the gallbladder is via the cystic artery, while the 
hepatic ducts are supplied from the vascular plexus, 
which surrounds the bile duct. Bile is a digestive fluid 
produced by the liver that flows through a network of 
branching tubes called the biliary tree. This complex 
system starts at the microscopic level within each liver 
cell (hepatocyte). Here, tiny channels named canaliculi 
collect the bile produced (Thune et al., 1990). These 
canaliculi converge into slightly larger ducts known 
as intralobular ducts. Each intralobular duct drains the 
bile from a single lobule, which is the functional unit 
of the liver. Finally, the intralobular ducts connect with 
even larger interlobular ducts positioned between the 
lobules (Park et al., 2018; Mahadevan, 2020).
Biliary duct system
The gallbladder in mammals stores the bile that is 
produced in the liver, which flows into the interlobar 
and extralobar ducts of the liver and empties into the 
intestine through a small opening called the major 
duodenal papilla. This substance helps digest food 
(Mahadevan, 2020).
In goat and buffalo, there are many ducts inside the liver 
that transport the substance secreted by the hepatocytes. 
The hepatic ducts live in the liver and flow into the 
gallbladder. These hepatic ducts consisted of 3–6 
ducts. The common bile duct is created by the joining 
of the extra hepatic biliary ducts with the pancreatic 
duct, forming the large duct that drains into the first 
part of the intestine, the duodenum. Bile secretion into 
the intestines occurs during several sequences, not at 
one time, and remains stored inside the bile sac (AL-
Mayahi, 2008; Dyce et al., 2010).
In previous studies of the comparative anatomy of 
the extrahepatic bile duct, scientists illustrated that 
the extrahepatic ductal parts in domestic animals 
(including dogs and cats) are similar. The cystic duct 

begins in the form of a narrow, twirling tube connected 
to the gallbladder, then begins to expand and connect 
with the hepatic ducts and pancreatic duct. Despite the 
similar anatomy, the size and length of the bile duct 
in domestic animals vary from one species to another 
(Getty, 1975; Aqeel, 2024).
In dogs, the hepatic ducts consist of 3–4 main ducts 
that drain from the liver into the bile. The cystic duct 
connects either to the right or central bile duct before 
emptying into the common bile duct. It has been 
observed in some canine species that they contain two 
separate cystic ducts finally, the common bile duct part 
crosses along the descending part of the small intestine 
(duodenum) and ends at a small opening called the 
major duodenal papilla (Breazile, 1971; Aqeel, 2024).
The biliary tree begins from the hepatocytes in the 
following order: canaliculi, interlobarducts, hepatic 
ducts, and common bile duct (Fig. 1). The common 
bile duct starts at the junction between the cystic duct 
and the first hepatic duct. The biliary tree is responsible 
for transporting bile and begins within liver cells via 
tiny channels called canalicular ducts. These ducts 
merge into progressively larger ducts: interlobar ducts, 
followed by hepatic ducts. Finally, the common bile 
duct forms where the first hepatic duct meets the cystic 
duct from the gallbladder. In dogs, the common bile 

Fig. 1. The anatomical structure of the biliary tract, with 
permission from Elsevier, 2021 (Bashir et al., 2024).
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duct and pancreatic duct run close together but remain 
separate. In some dogs, the accessory pancreatic duct 
opens at the minor duodenal papilla, 2 cm further 
down the duodenum. In cats, the common bile duct and 
pancreatic duct merge before emptying at the major 
duodenal papilla. Only about 20% of cats have an 
accessory pancreatic duct opening at the minor papilla 
(Johnson-Delaney, 2006; Aqeel, 2024).
Histologically, the hepatic ducts of domestic animals 
can be categorized into intrahepatic and extrahepatic 
ducts. The intrahepatic ducts consist of canaliculi, 
which contain microvilli to increase surface area; 
intralobular ducts are present all over the hepatic artery 
and portal vein region. The right hepatic duct drains 
via the right lobe of the liver, whereas the left hepatic 
duct drains via the left lobe. The caudate lobe of the 
liver is drained by small ducts from both the left and 
right lobes. The extrahepatic ducts were created from 
the right and left hepatic ducts, and these two ducts 
joined to form the common hepatic duct. The cystic 
duct that emerges from the gallbladder joined with the 

common hepatic duct. Finally, the common bile duct 
was created. The normal width of the common bile 
duct should be approximately less than 6 mm, and its 
length ranges from 6.0 to 8.0 cm (Fig. 3) (McPherson 
et al.,1984; Kahlil et al., 2005; Mehler, 2011).
The researchers employed various techniques to study 
the biliary tree. This included using radiography to 
inject a specialized colored substance into the biliary 
system ducts and biles. Additionally, resin was utilized 
to study the branching in different animals, with the 
branching originating from the bile sac and extending 
to other areas. This method proved to be helpful in 
identifying differences and facilitating the study (Getty, 
1975; Dyce et al., 2010; Dawood and Khamas, 2017).
Canaliculi
The canaliculi originate from the hepatocytes in some 
goat, cattle, and gazelle. The ductulus merges with the 
nearest and closest ductulus to form the interhepatic 
duct of the liver parenchyma. Then, they merge to 
create the right and left hepatic ducts, and then a large 
duct emerging from the lobes of the liver is called the 
hepatic duct, after the transcystic duct is connected 
to the hepatic duct, the previous studies noted that 
the biliary tree is originally a complex network that 
alternates inside the liver, draining from hepatocytes 
and then descending into small tubes that gradually 
grow largely, then created the liver duct in the liver 
parenchyma. These ducts vary in length and size. 
The ductulus emerges from the right and left lobes of 
the liver and forms the major hepatic duct. The ducts 
correspond to the blood supply to the liver in the portal 
region. The tunicae of the ductulus and bile sac are 
similar (Neer, 1992; Keplinger and Bloomston, 2014; 
Kummeling, 2016; Reem et al., 2019).

Fig. 2. Comparative veterinary anatomy a clinical approach 
with permission from Elsevier 2022, Pages 287–291. https://
radiopaedia.org/articles/biliary-tree-anatomy

Fig. 3. Division of the biliary tree. In the book: Anatomy of 
the annexes of the digestive tract. Publisher: AvidScience, 
June 2017.
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The interlobar ducts that follow the ducts are lined 
by cholangiocytes of 4–5 hexogen-shaped cells 
that interconnect between adjacent hepatocytes and 
microvilli and then emerge into the bile duct; the bile 
cells also have villi. These bile cells are considered 
sensory cells and play an important role in regulating 
the biological activities of bile cells through secretions 
and proliferation (Getty, 1975; Kummeling, 2016).
Right and left interhepatic ducts
In camel, chinchilla, goat, gazelle, cattle, dog, and cat, 
the right hepatic duct consists of the flow of the right 
liver lobes (right lateral and medial ducts), with the 
duct reaching from the quadrate lobe conducting from 
inside the liver, then the main right hepatic duct leaves 
the hepatic lobes. The left hepatic duct consists of the 
merging of the duct reaching from the left liver lobs 
(left lateral and medial ducts) with the caudate lobe 
(caudate prosses and the papilla ducts) then passing 
outside the hepatic lobes, forming the left main hepatic 
duct, which in turn fuses with the main right hepatic 
duct, forming the extrahepatic duct or main hepatic 
duct, which unites with the bile duct (cystic duct), 
except the camel, and then they form the common bile 
duct in (Breazile, 1971; Dyce et al., 2010; Al-Rekabi, 
2011; Siddig et al., 2014; Evans and De Lahunta, 2016; 
Nowak et al., 2016; Song et al., 2020).
Right and left extrahepatic ducts
All research on canines and felines indicates that the 
right hepatic duct extends from the right hepatic lobe 
toward the abdomen through a small pathway. The 
length ranges from 2 to 5 cm in different animals and 
varies with age. The cystic duct of the gallbladder is 

connected. The left hepatic duct is longer than the 
right, measuring about 3–6 cm. It runs parallel to the 
left hepatic artery and connects to the right duct at the 
hepatic edge. This forms an acute angle from which the 
participating hepatic duct emerges (Strazzabosco and 
Fabris, 2008; Morell et al., 2013; Siddig et al., 2014; 
Dawood and Khamas, 2017; Dawood and Yousif, 
2022).
The common hepatic duct
The goat, gazelle, and canine are formed in the portal 
area by connecting the right and left hepatic ducts at an 
acute angle. The average length is about 5 cm and about 
3 mm wide. The duct passes ventrally into the middle 
bile duct and joins on its right side at an acute angle 
with the main pancreatic duct to form the common bile 
duct. The distance from the pylorus to the duodenal 
papilla is approximately 20 cm in adult dogs compared 
with that in goats and gazelles (Sleight and Thoford, 
1970; Dyce et al., 2010; Al-Rekabi, 2011; Dawood and 
Khamas, 2017; Dawood and Yousif, 2022).
The cystic duct
It is a short, narrow, and twisted duct in immature 
cats characterized by two cystic ducts, as well as 
contains two bile sacs. The cystic duct in goats is 
about 2 cm long and 2 mm wide and arises from the 
neck of the gallbladder. It extends upward along the 
lesser omentum and attaches to the right part of the 
hepatic duct compared with goat, cattle, and gazelle 
(Sleight and Thoford, 1970; Dyce et al., 2010; Siddig 
et  al., 2014; Evans and De Lahunta, 2016; Dawood 
and Khamas, 2017; Dawood and Yousif, 2022; Aqeel, 
2024).

Fig. 4. The biliary system of the liver with gallbladder in a dog showed the united of the 
common bile duct with the pancreatic duct A: Left interhepatic duct. B: Right interhepatic 
duct. C: Extrahepatic duct, D: Cystic duct. F: Common bile duct. E: Pancreatic duct. H: 
Not merged ducts. 
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Common bile duct
All domestic animals, including dogs, cats, goats, 
cattle, and gazelles, have the common duct, which 
branches from the main pancreatic duct into two parts.
1. The retroduodenal portion extends from the 
confluence of the common hepatic duct with the major 
pancreatic duct to the duodenal wall.
2. The intraduodenal wall portion (intramural) passes 
obliquely within the thickness of the duodenal wall 
and opens from the pylorus. The opening is directed 
aborally. It is important to note that there is no true 
duodenal papilla in small ruminants (Getty, 1975; 
Dyce et al., 2010; Al-Rekabi, 2011; Siddig et al., 2014; 
Dawood and Khamas, 2017; Dawood and Yousif, 
2022; Aqeel, 2024).
Differential between dogs and cats
Scientific studies in this field have agreed unanimously 
that it is evident that the ductal system that crosses from 
the pancreas and arrives from the bile differs between 
cats and dogs before it enters the duodenum through 
the major pancreatic-duodenal papilla. The distance 
between them also varies. In dogs, the ducts open via 
the duodenum, which is open as double openings; 
the major pancreatic duct leads to the pancreatic 
duodenal papilla, and the common bile duct leads to 
the intramural duodenal wall. In contrast, in cats, there 
is a conjunction between the major pancreatic duct 
and the common bile duct, which then opens in the 
duodenum. This distinction explains the causes of some 
cat diseases that may cause blockage in these ducts. 
Studies in veterinary medicine have shown that felines 
often suffer from inflammation and tumors in both the 

pancreas and duodenum. Therefore, many cases of 
pancreatic duct obstruction, bile duct inflammation, and 
even duodenal cancer occur (Nielsen and Bishop, 1954; 
Tangner et  al., 1982; Al-Rekabi, 2011; Al-Saffar and 
Riyadh, 2020) and (Kummeling, 2016). In (McPherson 
et al., 1984) study of the extrahepatic biliary system in 
humans and primate domestic animals (including dogs 
and cats), it was found that the accessory hepatic biliary 
system continues as the common hepatic duct, which 
then becomes the common bile duct. The common bile 
duct receives both the hepatic and lobar ducts. The 
study also provided measurements for the common bile 
duct: in humans, the average length was 7.67 cm and 
the average diameter was 4.4 mm, gazelle the average 
length was 4 cm, while the width was about 3 mm, and 
the wide duct 3 cm length and 4 mm diameter in sheep 
and 3 cm × 3 mm, respectively, in goat. While in dogs, 
the measurements were 4.72 cm and 0.6 mm, and in 
cats, 5.63 cm and 0.4 mm (Fig. 2) and (Figs. 4 and 5) 
(Kummeling, 2016; Song et al., 2022).

Conclusion
After reviewing all the research and books on the 
anatomy of the biliary system ducts (biliary tree), it 
became evident that it is important to recognize the 
differences between families and species, even within 
a single species. Studying embryonic development 
is crucial for understanding the reasons for these 
differences. For example, some feline families are at 
risk of bile stones, which may cause obstruction and 
ultimately lead to many pathological complications. 
The issue is not limited to stones and extends to various 

Fig. 5. The biliary system of the liver with gall bladder in a cat shows the unity of the 
common bile duct with the pancreatic duct. A: Left interhepatic duct. B: Right interhepatic 
duct. C: Extrahepatic duct. D: Cystic duct. F: Common bile duct. E: Pancreatic duct. H: 
Merged ducts.
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pathological cases. It is recommended to conduct 
extensive anatomical surgical research on different 
animals to understand the extent of fetal development, 
how to protect them, and to take the necessary 
precautions.
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