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SURGICAL ANATOMY OF INTRAHEPATIC
AND EXTRAHEPATIC BILIARY TRACT
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Surgical anatomy of intrahepatic biliary tract:

The Liver is divided into two major portions and a dorsal (Caudate)
lobe (Fig. ). The right liver is formed of four segments; antero-inferior
(segment V), Postero - inferior (segment VI), postero-superior (segment
VII and antero superior (segment VIII). The left liver is formed of three
segments; lateral superior (segment I), lateral inferior (segment 111} and
medial segment (segment IV). The dorsal (Caudate) lobe constitutes seg-
ment | (Bismuth, 1982).

The right and left lobes are drained by the right and left hepatic
ducts respectively, whereas the dorsal lobe is drained by several ducts

joining both the right and left hepatic ducts (Last, 1986).

The intrahepatic ducts are tributaries of the corresponding hepatic

ducts which penetrate the liver invaginating the Glisson's Capsule at the

hilus.
The right hepatic duct (Fig. 2) :

It drains segments V, Vi, VIl and VIIL. It is formed by union of two
main sectoral ductal tributaries; the posterior and anterior ducts. The
right posterior sectoral duct has almost horizontal course (Blumgart,
1984) and is formed by the confluence of the ducts of segments VI and
VII. The duct then run to join the right anterior sectoral duct as it de-
scends in a vertical manner. The right anterior sectoral duct is formed by
the confluence of the ducts draining segment V and segment VIIL Its
main trunk is located to the left of the right anterior sectoral branch of
portal vein which pursues an ascending course. The junction of these two
main right biliary channels usually takes place above the right branch of

the portal vein (Blumgart, 1984).
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Fig. 1: Diagram showing the biliary drainage of the two functional
hemilivers. Note the position of the right anterior and right
posterior sectors. The caudate lobe drains into the right and left
ductal system. (Blumgart, 1988).

Fig. 2: Biliary vascular anatomy of the right liver. Note the horizontal
course of the posterior sectoral duct and the vertical course of
the anterior sectoral duct (Bulmgart, 1988).
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The left hepatic duct (Fig. 3) :

It drains segments II, Il and 1V, The duct draining segment 111 is
located slightly behind the left horn of the umblical recessus. It runs back-
wards to join the duct of segment Il to the lcft of the main portal branch
to segment II. The left hepatic duct trverses beneath the left liver at the
base of segment 1V. In its transverse portion, it recieves one to three

small branches from segment V.
The dorsal (Caudate) lobe (Fig. 4) :

It constitutes segment L. It has its own biliary drainage. The caudate
lobe is divided into caudate lobe proper which is divided into right and
left portions and a caudate process that joins the caudate lobe proper with
the right lobe behind the portal structures. In 44% of cadevers, three sep-
arate ducts drain these three parts while in 26%, the right portion of the
caudate lobe proper and the caudate process open into a common duct and
the left portion into another one. (Skandalakis, 1983). The site of drain-
age of these ducts is variable. In 78 % of cases, drainage of the caudate
lobe is into both right and left hepatic ducts but in {5 % drainage is by the
left hepatic ductal system only. In about 7%, drainage is into the right he-

patic duct system.
Surgical anatomy of extrahepatic biliary tract (Fig. 5) :

The extrahepatic bile ducts are represented by the extrahepatic seg-
ments of the right and lefl hepatic ducts, the common hepatic duct, the
gallbladder, the cystic duct and the common bile duct.

A- The extrahepatic segments of the hepatic ducts:

I- The right hepatic duct: It is much shorter than the left hepatic

-3
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Fig. 3: Biliary and vascular anatomy of the liver. Note the location of
the segment 11 duct above the corresponding vein and its rela-
tionship to the recessus of Rex. The anterior branch of the seg-
ment [V duct is not representeed (Blumgart, 1988)

s
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Fig. 4: Diagram showing the anatomy of the caudate lobe which is di-
vided into a caudate process (1) and a caudate lobe proper
which is itself sub-divided into a right (2) and left (3) portion.
Note the relationship of the caudate process to the inferior vena
cava and the portal triad (Blumgart, 1988)

Y
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Fig. 5:

Anterior aspect of the biliary anatomy: (a) right hepatic duct,
(b) left hepatic duct, (c) common hepatic duct, (d) hepatic ar-
tery, (e) gastroduodenal artery, (f) cystic duct, (g) retroduoden-
tal artery, (h) common bile duct, (i) neck of the gallbladder, (j)
body of the gallbladder. (k) fundus of the gallbladder.

Note particularly the situation of the hepatic bile duct con-
tfluence anterior to the right branch of the portal vein, the pos-
terior course of the cystic artery behind the common hepatic
duct and the relationship of the neck of the gallbladder to the
right branch of the hepatic artery. (Blumgart, 1988).
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duct. Its average length is 0.9 cm. It may be absent when the right

anterior and right posterior sectoral ducts enter the lelt hepatic
duct.

2- The left hepatic duct: It is much longer than the right hepatic
duct. Its average length is 1.7 cm. Normally, the right and left he-
patic ducts are of equal size, although in chronic obstructive biliary
disease, the left duct for unknown reasons, is larger than the right

hepatic duct,
B- The common hepatic duct:

It is formed by the confluence of the right and left hepatic ducts
which takes place at the hilus of the liver anterior to the portal venous bi-
furaction and overlying the origin of the right branch of the portal vein.
The biliary confluence is separated from the posterior aspect of the quad-
rate Jobe (segment IV) of the liver by the hilar plate which is the fusion
of connective tissue enclosing the biliary and vascular clements with the
Glisson's Capsule. Because of the abscnce of any vascular interposition it
is possible to open the connective tissue constituling the hilar plate at the
inferior border of the quadrate lobe (segment 1V) and by clevating it to
display the biliary confluence and the left hepatic duct. (Fig. 6). The low-
er end of the common hepatic duct is defined by its junction with the cys-

tic duct. It length varies from 1.0} to 7.5 em. The diameter of the duct is

about 0.4 ¢cm.

C- The gallbladder:

The gallbladder is located on the visceral surface of the right lobe of

the liver within the cystic fossa and scparated from the hepatic parenchy-
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Fig. 6: Diagram showing the biliary confluence and left hepatic duct
cxposed by lifting the quadrate lobe upward after incision of
Glisson's Capsule at its base. (Blumgart, 1988).

Central Library - Ain Shams University



ma by the cystic plate, which is constituted of connective tissue closely ap-
plied to Glisson's Capsule and Continuous with the hilar plate (I'ig. 7).
Sometimes the gallbladder is deeply embedded in the liver but occasional-
ly, it has mesenteric attachment which may be liable 1o volvulus. The gall-
bladder is 7 to 10 cm long with a capacity of 30 to 50 ml. It is pear
shaped organ that can be arbitrarily divided into four portions: Fundus,

body, infundilulum and neck. (Fig. §)

The fundus is usually located at the angle of the ninth costal cortil-
age with the right border of the rectus sheath (Last 1990). [t is completely

covered by peritoneum because it projects beyond the lower border of the

liver.

The body (Corpus) occupies the gallbladder fossa and is in contact
with the first part of the duodenum. It is also related to the {ransverce co-
lon. Its lower surface is covered by peritoncum. On rare occasions, it is

completely covered by peritoneum which is liable for torsion.

The infundibulum is the angulated porterior portion of the body
between the neck and the point of entrance of the cystic artery. When this
portion is dilated with eccentric bulging of its medial aspect, it is called
Hartmann pouch which is probably acquired from prolonged resistance to
gallbladder emptying (Skandalakis [972).

The neck formes an S-shaped curve and its mucosa is thrown in spi-
ral ridges. The neck is separated arbitrarily from the body by the highest
of these ridges. It lies in the frec border of hepatoduodenal ligament. The
Junction of the neck and the cystic duct is said to be indicated by a con-

striction.
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Fig. 7. Sketch of the anatomy of the plate system. Note the cystic plate
(a) above the gallbladder, the hilar plate (b) above the biliary
confluence and at the base of the quadrate lobe and the umbili-
cal plate (¢) above the umbilical portion of the portal vein.
Large curving arrows indicate the plane of dissection of the
cystic plate during cholecystectomy and of the hilar plate and
approaches to the left hepatic duct. (Bulmgart, 1988).

Fig. 8:  Arbitrary regions of the gallbladder.

_9 .

Central Library - Ain Shams University



