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clinical examination and urinalysis for bilirubin 
and urobilinogen will provide a correct diagnosis 
in 89 per cent, of patients. Routine biochemistry 
will raise this figure to 97 per cent. (Sherlock, 
1958).

Mechanisms

The use of radioisotopes has improved our 
understanding of the mechanisms underlying the 
transport of bilirubin in the liver, intestine and 
kidney. Both carbon (14C)- and tritium (3H)- 
labelled bilirubin are now available. Observa
tions by Gray et al. (1950) have directed atten
tion to the formation of bilirubin from sources 
other than the breakdown of circulating red cells. 
Normally, 10 to 20 per cent, of bilirubin is derived 
from haemoglobin which is formed and degraded 
in the bone marrow and never reaches the circu
lation. Jaundice in pernicious anaemia and in 
shunt hyperbilirubinaemia is associated with this 
mechanism and explains the raised serum bilirubin 
in the absence of significant haemolysis. A yet 
further source is direct hepatic synthesis of bili
rubin from glycine (Yamamoto et al., 1965). 
This is quite independent of erythropoeitic haem 
formation, but whether it is of significance in 
hepatocellular or obstructive jaundice has still to 
be established.

Knowledge obtained from these isotopic studies, 
from rates of conjugation of infused bromsulph- 
thalein and from in vitro tests using rat liver 
slices has clarified the several mechanisms of 
jaundice. Division into haemolytic, hepatocellu
lar and obstructive types falls short of full under
standing both from the physiological and the
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Advances in the management and treatment of 
jaundice have come from a better understanding 
of the breakdown and excretion of bilirubin and 
from the application of new diagnostic techniques 
such as percutaneous cholangiography (Wiechel,
1964) , corticosteroid trial (Summerskill and 
Jones, 1958) and serological tests (Walker et al.,
1965) . These procedures are only required in a 
minority of cases of jaundice. A careful history, 

Fig. 1—Jaundice results from several different mechan
isms. (1) There may be an increased bilirubin 
load from red cells, marrow or non-haem. 
sources. (2) Uptake and transport in the liver 
cell is impaired. (3) Conjugation to glucuro
nide in the microsomes is defective. (4) There 
is failure of excretion of bilirubin across the 
cell membrane into the canaliculus.
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clinical standpoint. The main steps in bilirubin 
handling are shown in Fig. 1. There may be 
increased bilirubin load on the liver cell, whether 
by haemolysis of circulating red cells or from 
non-haem sources, impaired uptake and transport 
by the liver cell, defective conjugation to glucu
ronide in the microsomes, and failure of excretion 
of bilirubin across the cell membrane into the 
canaliculi (intrahepatic cholestasis) or by obstruc
tion in the biliary passages. A good illustration 
of these separate functions is the varieties of 
jaundice complicating treatment with drugs. (1) 
Haemolysis may follow the ingestion of phena
cetin or quinine. (2) Male fern extract has been 
shown to interfere with hepatic uptake of bili
rubin from the plasma. (3) Novobiocin competes 
with bilirubin for conjugation in the microsomes 
and is especially important in potentiating neo
natal jaundice. (4) Cholecystographic media may 
cause mild icterus by competing with bilirubin for 
excretion by the liver cell. However, in most 
forms of jaundice, such as infectious hepatitis, 
several of these functions are impaired and this 
is reflected in the mixed clinical and biochemical 
features.

Diagnosis

The common causes of jaundice are infectious 
hepatitis, gall stones in the common bile duct, 
cirrhosis drugs, malaria and carcinoma of the 
ampullary region.

A detailed history is invaluable, about the 
mode of onset in particular. Anorexia, nausea, 
aversion to smoking and rapidly deepening 
jaundice suggest virus hepatitis. Rigors often 
mean cholangitis due to extrahepatic obstruction. 
Biliary colic is continuous rather than intermit
tent (French and Robb, 1963) and is usually 
caused by stones. Meticulous attention must be 
paid to drug ingestion and this often includes 
contacting the pharmacist or another practitioner. 
Patients are occasionally explored for a silent 
stone or carcinoma when the biliary obstruction 
is due to chlorpromazine. In hepatitis there is 
frequently a jaundiced contact, especially in 
schools, camps and hospitals. Attacks may follow 
trips abroad. Raw shellfish are a potent source 
of virus, and though few are at risk, chimpanzees 
have recently caused several outbreaks of hepa
titis (Mosley et al., 1967). Serum hepatitis is 
transmitted by blood and blood products, by con
taminated instruments and by accidental scratches. 
Drug addicts are at risk and so are those having 
tattoos. The strangest transmission was in 
Swedish cross-country runners who scratched their 
legs as they ran through the undergrowth (Gabi- 

nus and Jonssen, 1962). Fibrinogen and anti
haemophiliac globulin cannot be sterilised and 
therefore carry a risk of serum hepatitis, but 
gamma globulin, albumen and fibrinogen foam 
can be rendered safe (Maycock, 1964).

There are few innovations in the physical 
examination of the jaundiced patient. In the 
African, pneumonia is often the cause of jaundice 
(Clain and Gelfand, 1964). The presence of an 
arterial murmur over the liver suggests hepatitis 
of the alcoholic or a primary hepatoma (Clain 
et al., 1965). But it is the simple features which 
are of greatest value. The size, consistency and 
tenderness of the liver, a palpable gall bladder, 
scratch marks, bruises, spider naevi, palmar 
erythema, parotid enlargement, xanthomata, 
malignant nodules, superficial venous thromboses 
and dilated abdominal wall veins should all be 
carefully sought.

In the problem case, continued clinical observa
tions should be supplemented by daily examina
tion of the urine and stools, a plain radiograph 
of the abdomen and weekly routine biochemical 
tests. The main difficulty arises in separating the 
various forms of cholestasis. Obstruction to the 
flow of bile may occur anywhere from the liver 
cell membrane to the large extra-hepatic ducts. 
The obstructive phase of infectious hepatitis may 
persist for as long as six months and cholestatic 
drug jaundice for even longer. Once established, 
these intrahepatic, often intracellular, processes 
cannot be easily distinguished from surgical ob
struction by stone or neoplasm. Itching, hepato
megaly, bilirubinuria, pale stools, raised serum 
alkaline phosphatase and increased cholesterol 
levels are common to all types of cholestasis. A 
normal sized liver is strongly against obstruction 
of the major bile ducts. Serum transaminase 
values may be raised in hepatocellular disease, but 
they have usually fallen by the time the obstruc
tive phase is manifest. Electrophoresis of serum 
proteins is useful. There is an increase of alpha 
2 and beta globulins in cholestasis, whereas a 
predominant gamma band suggests hepatocellular 
disease.

If the diagnosis is in doubt it is important not 
to rush in to explore the biliary passages, because 
in hepatitis there is a risk of acute liver failure. 
The patient with surgical jaundice rarely suffers 
from the delay. A liver biopsy may show the 
features of hepatitis. Polymorph infiltration and 
multiplication of bile ductules in the portal zones 
suggest extra-hepatic obstruction. The occasional 
presence of an area of bile necrosis (Fig. 2) in
dicates an obstruction to the major bile ducts. In

12



The Central African
Journal of Medicine

January, 1969 RECENT ADVANCES IN JAUNDICE

Fig. 2—This histological section of a needle biopsy of 
the liver shows an area of bile necrosis due to 
rupture of a bile duct. The appearance is diag
nostic of obstruction to major bile ducts. The 
patient had a carcinoma of the head of the 
pancreas.

many cases it is not possible microscopically to 
distinguish the different types of cholestasis. The 
administration of prednisolone, 30 mg. daily, may 
be useful in this group. Daily bilirubin levels are 
measured. A fall of 40 per cent, over four days 
indicates hepatocellular jaundice, probably infec
tious hepatitis. If a decrease occurs, treatment 
should be continued into convalescence. If the 
diagnosis is still in doubt after several weeks’ 
observation, including regular biochemistry, 
needle biopsy and a prednisolone test, it is im
portant to proceed to laparotomy.

Percutaneous cholangiography should precede 
operation. A flexible plastic tube is used to 
explore the liver under local anaesthetic. The 
aspiration of bile is presumptive evidence of a 
dilated biliary tree. This means there is obstruc
tion to a major bile duct. Failure to enter a bile 
duct usually indicates that the obstruction is in 
the cell, canaliculus or ductule, as in hepatitis, 
drug jaundice or primary biliary cirrhosis. When 
a bile duct is punctured, contrast medium is in
jected under fluoroscopic control and a series of 
films taken (Fig. 3). The site and nature of the 
obstruction can be assessed and this is of value 
to the surgeon. Laparotomy should follow within 
a few hours to avoid the possibility of biliary 
peritonitis. When percutaneous cholangiography 
is unsuccessful it is likely that the surgeon will 
also fail to find a cause. It is then imperative to 
take operative cholangiograms which should also 
show the intrahepatic biliary tree. A large wedge 
of liver is taken to examine microscopically. In 
these circumstances the jaundice is likely to be 
due to undiagnosed hepatitis or drug ingestion. 

Primary biliary cirrhosis must not be overlooked, 
and here the histology and serological tests will 
be of great value (Sherlock et al., 1966). How
ever, the diagnosis is often suspected on the 
history, for the typical patient is a middle-aged 
woman in whom pruritus precedes jaundice by 
months or years.

Advances in jaundice have come from these 
special procedures which increase diagnostic skill 
and improve the outlook for the patient, but are 
required only in a small proportion of jaundiced 
subjects. A more fruitful approach is the pre
vention of jaundice by cautious use of hepatotoxic 
drugs and by taking precautions against infectious 
and serum hepatitis. Gamma globulin is a safe 
but expensive method of modifying infectious 
hepatitis so that a subclinical attack occurs. 
Where possible, it should be given to close con
tacts of cases and also to travellers to areas where 
infectious hepatitis has a high prevalence. There 
is much less protection from gamma globulin in 
serum hepatitis and its use after blood or plasma 
should be limited to a select group of recipients 
where transfusion hepatitis is common.

Further advances await identification of the 
causative agents. A number of viruses have been

Fig. 3—Dilatation of the intrahepatic biliary tree is seen 
in this pre-operative, percutaneous, transhepatic 
cholangiogram. The site of obstruction is clearly 
seen. The convex termination of the duct sug
gests a neoplasm. A carcinoma of the pancreas 
was diagnosed at laparotomy.
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isolated, but Koch’s postulates have so far not 
been fulfilled. When this is achieved the measure
ment of antibody titres will greatly augment epi
demiological data and a vaccine might be de
veloped. Finally, experimental cholelithiasis is 
providing an understanding of gall stone forma
tion (Freston and Bouchier, 1968). It is a matter 
of time before the solubilising of human gall 
stones in vivo becomes a practical proposition.
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