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Kasr El-Aini Introduction to Surgery Chapter 32

Treatment
= |f the diagnosis is suspected during surgery, the treatment is radical cholecystectomy.
This operation includes
= Excision of the gall bladder.
= Excision of a wedge of the underlying liver.
= Clearance of lymph nodes overlying the bile duct.
= Usually the lesion is fairly advanced and inoperable. If there is jaundice, internal
stenting may relieve it. The prognosis for this lesion is very poor.

Definition

Jaundice is yellowish colouration of the body tissues and fluids (except the brain,
CSF, tears, saliva and milk) which results from accumulation of bilirubin in blood. It
becomes manifest when serum bilirubin exceeds 2.5 mg/dL. =7 5 72,//[

Bilirubin metabolism (Fig. 32.26)

1. RBCs destruction. Old red blood corpuscles are phagocytosed by the
reticuloendothelial cells all over the body but particularly in the bone marrow and the
spleen.

2. Breakdown of haemoglobin. The liberated haemoglobin undergoes breakdown
into globin, and heme.

3. Biliverdin and bilirubin formation. Globifbenters into the amino acid pool while

is transformed into biliverdin which is reduced to bilirubin. The latter, being
waier insoluble, is transporied in plsma bound to albumin and constitutes
unconjugated bilirubin.

4. Bilirubin conjugation. In the liver bilirubin is conjugated with glucuronic acid to form

bilirubin diglucuronide (conjugated bilirubin), which is wajer.ggluble. Conjugatic%_(/r

bilirubin in the liver is catalyzed by the bilirubin glucuronyl transferase enzyme.

5.  Bilirubin excretion. Conjugated bilirubin is excreted via the EIIIEE EEEQES to the
intestine.

6. Changes in 'intestine and reabsorption. In the terminal ileum and colon,

conjugated bilirubin is converted by bacterial enzymes to stercobilinogen which is
oxidized to stercolibin responsible for_the . Up to 20% of
stercobilinogen is fgghgorped, and of this is prompily reexcreted by the liver,
with much of the remainder appearing infUrinéas urobilinogen.

BRI e Jaundice

P “;"M’"‘ QBIN } « Jaundice is caused by hyperbilirubinaemia >

/‘ HAEM < :I' YA - TEICITE (R 2.5 mg/dL.

\ i\ POOL fo * Shows as yellow colouration of the sclera.

\-J’j""“ DECIIN g TR « Should be looked for in day light.

e S « In people with dark'skin the sclera is normally
¥ yeillowish. In such case look for yellow colour-

ation of the mucous membrane of the mouth.

B4 Obstructive jaundice

- ‘// . Signs and symptoms
1 1. Jaundice

2 Dark urine
du " e _—— cep 3. Clay-coloured stools (acholic stools)

=
= :
T = i stone 4. Pruritus
\\

Vk
-
——"= Pancreatic
) head CA Common causes

i

1. CBD stope.
Obstructive 2. Cancer of head of pancreas.

jaundice 3. CBD striclure following latrogenic injury at
cholecystectomy.

Fig, 32.26. Bilirubin maiabolism
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Direct inDireCt

Qiassification Causes BiliruBin Bil iruBin

Prehepatic Hemolxsis, Gilbert’ disease, Normal

Crigler—Najjar syndrome

Hepatic Alcoholic cihasis, acute hepatitis, ’ High High \
primary biliary cirrhosis

§ . Posthepatic Gallstones, t;:sngar_ High Normal
Q Types and aetiology
S According to the aetiology of the excess bilirubin, three types of jaundice are
%ﬁ recognized. 4+ Gilbwts Fseots=

0l

pnobsts 1.  (Haemolytie o préhepatio» jaundice is due to excessiéestruction of red blood

) corpuscles which occurs in the various types of haemolysis (Chapter 34).
* e ap)rw?'f‘ Unconjugated bilirubin is glevated. Faecal stercobilinogeﬁ‘and urinary urobilinogen
WV Ll are increased. Bile salts do not accumulate in the serum.

,/VWW’X (Hepatocellular or hepati® jaundice is due to liver dysfunction and inability to
% Iil/l‘f/ 1«}%9 o}'\‘bc},&s transform unconjugated bilirubin to the conjugated variety. In addition, due to the
# Jria Q"f" o presence of intrahepatic cholestasis, some conjugated bilirubin is reabsorbed to the

+ fuce, blood. Blood levels of bothfconjugated and unconjugated bilirubin are elevated. Bile
o 4 ble s, CirehS # salts levels may also rise. Causes of hepatocellular jaundice include
+ VS"L é"’ﬂ% . a. Viral hepatitis. o= Nedole fimes ey Cinbstis
b. Decompensated liver cirrhosis. Bacterial infections as septicaemia and
pyaemia.

c.. Drugs. A growing number of drugs including phenothiazine compounds,
certain diuretics, testosterone derivatives, oral contraceptives, oral
antidiabetic agents, halothane and agsgnicals, are Kniown (o injure The cellular

excretion mechanism and cause intrahepatic cholestasis. A sensitization

reaction to the drug is usually responsible.
) /’10,4 3., (Obstructiverorposthepatie jaundice is due to obstruction somewhere in the biliary
ﬁéo% 7ol Gile 5,!{; pathwayfConjugated bilirubin will be reabsorbed to the blood and will be excreted in
«pb'f‘C i, /va"""‘&"" urine.'ﬁaile salts will accumulate in the blood. Fagcal stercobilinoger\[,and urinary

e | g#o®” j,urobilinogen levels are low. Causes of obstructive jaundice include:
- l@ﬁ&s/»‘fa/ﬂ/odﬁy‘ J },4%. Causes in theof the bile duclts, e.g. calculi or parasites as ascaris or
b fasciola.
(I M b. Causes in thewall )f the bile ducts which include:
. 3 % i. Congenital biliary atresia.
3 1) ii. Inflammatory stricture as with sclerosing cholangitis or secondary to
\ g__g §? an impacted stone which has been present for a long time.

iii. Traumatic stricture is usually iatrogenic following cholecystectom
choledocholithotomy or instrumental procedures on the common Elie
duct.

iv. Malignant stricture.
c. Causes the bile ducts, ., carcinoma of the head of pancreas
obstructing the lower part of thecgggmmon bile duct or a mass of metastatic
lymph nodes at the porta hepatis obstructing the hepatic ducts.

£ooa LY T 4
Clinical featur
History (> %%g‘?/ Chtt/r Y A G

= The 4geNandiSe® of the patient may give a hint to the diagnosis. Jaundice in the
neonatal period may be due to physiological jaundice of the newborn, Rh
incompatibility, neonatal hepatitis, congenital syphilis or congenital biliary atresia. In
children haemolytic anaemias should be suspected. Calcular jaundice is more
common in middle aged females while malignant obstructive jaundice is commonly
seen in elderly males. ol b
= History of@uGHNtaKe, recent {jEGHoNS on BlooaNEmsHSon 1 0 /47, "Gk
-dof urine and stools. In haemolytic jaundice uri while stools

are@ar® In obstructive and hepatocellularjaundice,]%while stools arggaley,
.-s@ in haemolytic jaundice. Db V},,w}fcélvﬁg

Dk uine Vole 0!
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Ciceaio: Grdim 14 gl 7o =4 Y vor |
,1\7?‘ J,gS MGM JZS Wf g W Alkaline phosphatase (alk phos) is
secreted by the biliary canalicular cells.
W % M In obstructive jayndice, alk phos level1\
rises more quickly than the bilimbin
level. Also, when the obstruction is

the alk phos level falls more &/
so ; ' iliubin level. ,
Kasr El-Aini Introduction to Surgery quickly than the bilirubin leye Chapter 32

v .
wu>_. Haemolytic jaundice is usually of a mild degree while hepatocellular
g’lﬂ"’fm,jand obstructive jaundice may be of a severe degree. Calcular jaundice is usually

fluctuant while malignant jaundice is progressive.

@PaiM In haemolytic jaundice abdominal pain may be present during a haemolytic
crisis. jaundicé is usually accompanied by upper abdominal pain.
Malignanti obstructivef jaundice is usually painless but may be accompanied by dull
aching epigastric pain referred to the back.

Examination o
focuses on {@uﬂ, pyrexia, the degree of jaundice, Virchaw's
lymeh nodes, cachexia, stigmata of liver insufficiency, bleeding tendency, and oedema

of the lower limbs.

@ABdeminaleXamination. Patients with haemolytic anaemia usually have hepatomegaly
and splenomegaly. In calcular obstructive jaundice, abdominal examination is usually
negative. In malignant obstructive jaundice theand@are commonly
palpable. Ascites may be present in advanced cirrhosis or in metastatic malignant
lesions.

Investigations

Laboratory

1. @leedipietlite. In haemolytic jaundice there is anaemia. Special tests for various
haemolytic anaemias may be required.

Jaundice is easily recognizable when the conjugated bilirubin

concentration in the serum reaches_2-3.mg/100 ml or the unconjugated bilirubin level

is 3-4 _mg/100 ml. In haemolytic jaundice, the uncorugated bilirubin level is
increased, in obstructive jaundice the conjugated bilirubin is high, while in
hepatocellular jaundice both types of bilirubin are increased.

3. SGOTEASTPand SGPTAEN. In haemolytic jaundice the level of transaminases will
be normal. In acute hepatitis the level will be very high while in cirrhosis there will be
moderate increase. In the early stages of obstructive jaundice the level will be
normal but with prolonged obstruction, some degree of parenchymatous damage
occurs and the level of these enzymes will increase.

4. @@Alkalinerphosphatased In haemolytic jaundice the level of alkaline phosphatase is
normal, in hepatocellular jaundice, there may be slight increase, while in obstructive
jaundice there is moderate increase in the level of this enzyme particularly in
malignant obstruction.

_ are normal in haemolytic jaundice. There is
pmlongation of prothrombin time and diminished prothrombin concentration in both

hepatocellular and obstructive jaundice. To differentiate both conditions, a course of
IV_vitamin K js prescribed for a _few days. In obstructive jaundice thgjl"&thrombin

arameters will improve but not in hepatocellular jaundice. > \iidmir I 1S oy bewte
_ is low in patients with girrhosis or after pro ignant

24

cac
is high in haemolytic jaundice but is low in hepatocellular and

obstructive jaundice.

Imaging Ug A
1. Abdominal ultrasound. This is undoubtedly the first investigation to be ordered. It
will demonstrate dilatation of intrahepatic biliary radicles in patients with obstructive
jaundice. Further data provided by ultrasound have been discussed before.
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%\‘Eﬁiasr El-Aini Introduction to Surgery
<
S5 r

CT scan is particularly indicated in patients suspected of having abdominal

<
2.
% & malignancy, e.g., carci eas. It will clearly demonstrate the
g site_.and f the tumour, invasion of adjacent structures, metastatic lymph
“{% nodes or liver deposits.
&": 3. 'ERCP is particularly indicated in_patients with obstructive jaundice suspected of

having a IW of the common bile duct, e.g., ampullary
carcinoma. T
: TC is particularly advised in patients with obstructive
jaundice suspected of a having a lesion involving the
end of the common bile duct, e.g. postoperative

stricture or carcinoma of the hepatic ducts.

Cystic artery
ligature

i
Cholecystectomy /{L v
Removal of the gall bladder is an operation which needs \ 2 1
wide knowledge of the anatomy and congenital anomalies of the | T /)
biliary tree. It requires meticulous dissection. If performed by a cﬁ}w/au;

ligatura

competent surgeon, it has a low morbidity and mortality, even in
difficult cases.

Flg. 32.27. Open cholecystec-
tomy.

Indications -‘_/(
1. Gall stones g A\
a. Stones that cause biliary colic. e A

{fo.~ ) |
\ O/ / !

b. Acute calcular cholecystitis. The operation may be
done early in the course of the attack, i.e., in the
first three days, or late, i.e., after 6 weeks of
subsidence of the attack by conservative
treatment.
Common bile duct stones. Cholecystectomy is
done because the gall bladder is the usual source
of CBD stones. Its removal aims at prevention of
recurrence.

d. Silent gall stones (mentioned previously).
Acute non-calcular cholecystitis.
Carcinoma of gall bladder.

2.
3.

Conventional (open) cholecystectomy
1.  Anaesthesia. General.

2. Incision. A right subcostal or paramedian incision is
performed. A paramedian incision can be extended and it
allows full exploration. It is particularly indicated if the
subcostal angle is narrow. A subcostal incision gives direct |fia. 2228 Inlra-operative
access to the gall bladder. It is a muscle cutting incision [S2eP Y
and may injure the ninth or tenth intercostal nerve. arow).

3. Exposure. After exploration, one assistant pulls the liver |* o © foat €0me W0 £0
upwards while the other assistant pulls the duodenum | amow.
downwards thus exposing the free margin of lesser |*" oo dudemim fowsr
omentum.

4. Displaying the Y junction. Dissection starts by incising the petitoneum on the free

margin of lesser omentum to expose the cystic duct, common hepatic and common

bile ducts.
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