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Introduction

Pogt Chelecvstectomy Biliary Stricture

Trauma to the extrahepetic biliary tree can result from a
number of medical and surgical procedurs; but it is the acciden-
tal injury arising at cholecystectomy which most frequently
result in tragic response far patients, whe may be deprived of
their most productive years of life. This type of injury may
necessitate repeated surgiceal intervention. The morbidity and
mortality rates of which far exceeds these of the criginal proce-
dures. Damage to the bile duckts at cperation is prewventable
because it results from failure of surgical technigue {Garden

1351).

There is debate about the exact incidence of bile duct
injury at cholecystectomies; the surveys under taken have the
figure of one iniury per 300-500 open cholecystectomy procedures
fEismuth, 1982) and one injury per 130-200 laparoscpic chelecys-

tectomies {Peters et al., 1991] {(Cuschieri et al., 19911},

The aim of this essav is discuss the etiology, pitfalls and

management of pcst choleystectomy biliary stricture.
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Anatowy of The Biliary Tree

Anatomical Normality in The Biliarvy Tree

Normality, in the sense anatomical patterzn which is repeated
in the majority of indiwviduals, is a term which can not ke used
in relation to the biliary tree.

Variation is common in about 50% ¢f individuals [{Benson &
Page, 1976].

Any attempt to define the normal anatemy ¢f the biliary
tree, therefore would be artificial and misleading, so each maior
area of extrahepatic biliary tree and its related wvessels will be

considered separately, axd the more important wvariaticnal group

described.
The duct system for biliary passage:

The bile secreted by the liver cells passage through these
channels: bhile ganaliculi, canal of Hering and preductules, Lbile
ductules, bile duects, intrahepatic ducts, extrahepatic ducts and
common bile duct.

Extrahepatic Ducts
Left AEPATIC Duct {L.H.I)

the left lobeof the liver is always drained by a single
channel, the true left hepatic duct, and in most cases ali its

trisutaries are intrahepatic [Eume and Sali, 1980].

The lefi hepatic artery usually runs below o¢r behind the

[ ]



Anatomy of Biliary Tree

LHD, while the left branch of tne portal wein may, unlike ths

right branch, partly spiral arcund the upper border of its hepat-
i¢ duct to form an anterior relation of the latter as the twe
structure pass into liver substance [Ecbsley, 1958].

The left hepatic duci forms in the umbilical fissure from
union of ducts from hepatic segment II, ITI, and IV, then passes
to the right across the base of segment IV and unites with the
right lobar duct to form the common henatic duct. The extrahspat-
iz portion of the left lobar duct characisristically is about 2

cm.

Riqht Hepatic Duct {(R.H.D};

The furcticnal right lobe comprises two ssgments: anterior
and posterior (that part of the lLiver to the right of the lobar
fissure, marked by the gall bladder fossa and the inferior wvena
caval.

In 75% of individuals, the right ante:ior and posterior
segqments join to form a true right hspatic duct, i.e. a single
chanael carrying the whole bile ocutput of the functional right
lobe; in the remaining 25% there is no trus R.H.D., the segmental
ducts emptying into the left hepatic duct separately [EKune and
Sali, 1980].

Among these indiwvidual (?g%}, in whom a true RHD is present,
it is wholly extrahepatic except a fgw.

The extrahepatic segment is of wariable length, being 1.5 -
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2.5 cm long in BO% 0f cases, but may be up te 6 c¢m in length

[Eune and Sali, 13301.

The RHD is readily appreoached by cdividing the peritoneum and
fat overlaying it in the porta hepatis, the right hepatic artery
usually runs inferior to it, while the right branch of the portal
vein lies posterior to these two structures.

The right hepatic duct drains segment ¥V to VIII [Scoit,

1990].

Accessory Bile Ducts-

Since the first descripticn of the segmental patterm of
liver drainage, several autihcrs have shown that accesscry bile
duct in the groups (approximately 25% of popuiation) ia whom no
true RHD exists, the extra or accessory duct and what was errone-
ously thought to have kheen, the ftrus RED in these individual are,
in fact, the two major segmental ducts from the right lobe drain-
ing separately into the LHD [Kumne, }BTD]. Damage Lo accesscry
duct will aZfect the bile drainage of a definite inadwvertent,
unnoticed division will lead to a sustained bile leak which may

threaten the patient's life [Kune apd Sali, 1980}.

h nfluen he H i H
The point at which the right and left hepatic ducts ijoin is
gften known to surgeons as the "bifurcation". Frem a functional

stand point, howewver the term confluence is mors accurate.
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The confluence is alwavs accessible in the normal individu-

al, beneath the peritonsuvm in the porta hepatis; iafregquently it

is everlaid by the right hepatic artery. Sometimes the right and
left hepatic ducts have & long extrahepatic course, sg that the
confluence may lis well down into the free edge of lesser omentum
where it is liable to damage during cholecystectomy [Rorthowver

and Terblanche, 1979].

Common_Hepatic Duct (C.H.D.}

This bile duct segment of encrmous surgical importance,
being invelwed in two thirds of post-cperative biliary strictures
[Warren et al., 1971]. It is formed by final coniluence o¢f all
ducts isgsuing from the liver and ends when the lumen of the
cystic duct opensinto it to form the C.BE.D. Its width does not
differ significally from the C.BE.D. and measuresup toc 9 mm.

In most ipdiwviduals, it is 2.5 - 3.5 ¢m in length but this
is variable. In -approximately 2% of cases, the C.H.D. is non
existent and the cvstic duct cpening into the hectic duct conflu-
ence [Benson and Page, 1976], while in about 15 - 20% the C.H.D.
extends downwdrds behind the ducdenum before the cystic duct
opens into it.

The major relations of the common hepatic duct are fairly
constant; it lies in the right edge of the lesser omentum with

the commor hepatic artery (C.H.A.) to its left and the portal

vein situated posteriorly.
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Its important varialble neighbours are right hepatic artery

{R.H.A.), cystic artery and cystic duct. As the C.E.A. normally

bifurcate below the hepatic bile duct confluence, the R.H.Z. has
to cross the CHD to reach the liwver. In about 90% of cases, the
R.H.A. passes behind the C.H.D. while in the rest it passes in
front and hence more prone to accidental injury.

The cystic artery usually arises in Calot's triangle and
hence is not normally directly relateéd to the C.H.D., in about
22% however, it arises from R.H.A. to the left of the C.H.D.
hence cressing it anteriorly in 20% and posteriorly in ths r=-
mainder.

It is in these individuals that hurried attempts tec secure a
retracted bleeding cystic artery are especially dangsrous
[Schwartz; 1985]. The cystic duct nermally joian the C.H.D. at an
angle, but in adbout 30% it is intimally bound to the right,
anterior or posterior wall for warianle distance befcre the
lumina join. In these situation, the dissection involwved in an
attempt o remove the whole cvystic duct may damage the common

hepatic duct or its blood supply.

Gall Bladder:
It lies at the junction 'of the right lobe and the medial

segment of left lobe of ths liver. The hepatic surface is at-

tached to the liver by connective tissue of the liver capsule.
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It is usually lied at the level of the angle of the 9th
righ%t costal cartilage and the lateral border of the rectus
sheath to the left hepatic flexure of the c¢olon.

The body of the gall biadder is closgsely related to the
transverse ceolon, and fto the first and proximzl part of the
second portion of the dvcdenum. The bkedy is completely covered by
peritoneum and has its own mesentry in adout 4% of cadavers. Such
gall bladdser (flecating or roving) are subkjected to torsion and
infarction. Several other ancmalous peritoneal folds connect with
the body of the gall kladder, the cholecvstogastric, cholecystod-
unocdenal and cholecystocolic folds are redundancies of the lesser
omentum. The nack of gall bladder is 5. shaped and lies in ths

free border of the lesser cmentum.

e igc Du

Lt is the continuation of the neck of the gall bladder. It
is commonly 3 - 4 cm long, slightly longer in cadawver than in
surgical patient. Its internal diameter range from ' m €to 3 m. In
most people, the duct folleows a straight oblique course to join
the common hepatic duct.

The junction is easily seen with minimal dissection in akout
65%, while in the remainder, often decsptively, the duct runs a
longer course, parallel with or spirally arocund the CHD, the

distal duct in these circumstances is often incorporated into the
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wall of the CHD, so that attempt Lo remcve it entirely may lead
to uct damage [Warrenm et al., 1971 - Kane aﬁd Sali, 1980]. The
right branch of the hepatic artery resides immediately behind it.
The cystic duct may be aksent or very shert, and therz may
be an extremely high unicon with the hepatic duct; at times the
cystic duct enters the right hepatic duct. In some instances, the
cystic duct may spiral either posteriorly or anteriorly in rela-
tion to the common hepatic ducf and join the C.H.D. from the left

side.

Cholecysichepatic Traingle of C&lot

This area , boundeé by the cystic duct, common hepatic duct
and inferior surface of the liver, is the ksy to cholecystectomy.
The traingle includes the wvarious structures to be aveoided when
isclating the gall bladder. It was reported that, within the
traingle and in accidental reach of a clamp placed on the cystic
duct are: R.H.Z. in 83% of individuals, the aberrant R.H.A., when
present in 16% ané an accessory bile duckt, when present, in 10%.

The R.H.A. is in special danger when it describes a loop io
the right {(Caterpillar hump) within the traingls, towards the
neck of gall bladder, as it dces in abeout 7%, it mav be misktaken

for cystic artery and divided [Benson and Page, 1976] (Fig 1).




