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Biliary tract pathology in patients with AIDS

R D Goldin, J Hunt

Introduction
Cryptosporidiosis has been recognised as an
opportunistic infection of the bile ducts since
1972 when Kovatch and White described
cryptosporidial cholangitis in juvenile rhesus
monkeys.' In 1983 the first cases of hepato-
biliary cryptosporidiosis in patients with
AIDS were reported.23 It was suggested that
the gall bladder was the source of the bile
duct infections. Soon after this, infection of
the biliary tree by cytomegalovirus (CMV)
was described, both in association with cryp-
tosporidial infection and on its own.45 Several
papers describing the pathological findings in
the biliary tract in patients with AIDS have
now been published. Most of these include
only small numbers of patients and it remains
difficult to form an impression of the inci-
dence of clinical disease in the biliary tree and
the range of pathological findings.67 Material
from the gall bladder and biliary tree is usu-
ally difficult to obtain. In the largest pub-
lished study, reviewed by Cello (1992), out of
40 patients with bile duct disease 18 had a
specific histopathological diagnosis.8 The
diagnoses were based on biopsy specimens
taken from the ampulla of Vater or post
mortem findings. The commonest diagnoses
made were CMV (eight cases) and cryp-
tosporidium (six cases). Other specific diag-
noses included Mycobacterium avium (three
cases), Kaposi's sarcoma (one case) and lym-
phoma (one case). The remaining 22 cases all
showed inflammatory changes.
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Cytomegalovirus
This is one of the commonest organisms in
patients with AIDS and frequently affects the
liver and biliary tree. It is usually part of a

disseminated disease: cholestatic liver func-
tion tests have been reported in one third of
patients and radiological evidence of scleros-
ing cholangitis in 3-11%.9 In the case of the
biliary tree viral inclusions do not always have
the characteristic owl's eye appearance and
immunohistochemistry for CMV is extremely
useful in doubtful cases.

Cryptosporidial infection
Cryptosporidial infection is a common cause

of diarrhoea in patients with and without
AIDS.10 Biliary tract disease, however has
only been seen in patients with AIDS." Biliary
tract abnormalities have been described in
10% of patients with intestinal crypto-
sporidiosis."I The organism is a sporozoa and
undergoes its complete life cycle within a

single host making reinfection a possibility.'2
In the bile ducts and intestines the organism
is seen as small, round, basophilic structures
on the luminal surface, 2-4 ,um in size.
Although they can usually be seen easily in
haemotoxylin and eosin stained sections, a
Giemsa stain has been recommended.
Cryptosporidial infection is associated with
little inflammation, although in the bowel it
has been claimed that there is an increased
number of apoptotic bodies. Surprisingly, "an
exuberant inflammatory reaction" has been
described in association with biliary tract
cryptosporidiosis in one study."3 The electron
microscopic appearance of the organism is
characteristic but is not necessary for diag-
nostic purposes. A potentially important pre-
liminary observation is that there is electron
microscopic evidence of autonomic nerve
damage in the bowel and it has been sug-
gested that this may cause disordered motil-
ity.'4 A corresponding abnormality may be
found in the biliary tree.

Mycobacterium avium intracellulare
Mycobacterial infections are also very com-
mon in patients with AIDS and have been
identified in duodenal or ampullary biopsy
specimens in a number of patients with bile
duct disease.8 These have usually been caused
byM avium intracellulare. As in other parts of
the body these are frequently found in large
numbers in poorly formed granulomas and
are both Ziehl Neelson and periodic acid
Schiff positive.

Microsporidial infection
Microsporidia are diverse phyla. Infection by
members of this group is extremely rare in
patients who do not have AIDS. Entero-
cytozoon bienusi has mainly been associated
with intestinal infection and diarrhoea'5 but
microsporidia have been associated with peri-
tonitis and granulomatous hepatitis.'6 It has
also been found associated with sclerosing
cholangitis and its importance has probably
been underestimated.'7-20 This has been con-
firmed by a recent study in which the diagno-
sis was made in eight patients with AIDS who
had unexplained cholangitis.2' In all eight
patients the organism was detected by stain-
ing bile samples, in six it was detected in duo-
denal biopsy specimens. Diagnosis of
infection by these organisms requires active
consideration by the histopathologist and
electron microscopy is useful, although light
microscopy is often diagnostic.22
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Lymphomas
Lymphoma in patients with AIDS often
affects extranodal sites.2' Primary lymphomas
of the gall bladder,'24 common bile duct,'25 and
head of pancreas26 have been recognised,
although this is much less common in dis-
seminated disease. All these reported
tumours have been high grade B cell lym-
phomas ranging from Burkitt-like to
immunoblastic tumours. Disease in the gall
bladder has so far been asymptomatic;
tumours of the bile ducts and the head of the
pancreas have presented early with asympto-
matic jaundice.'6

Kaposi's sarcoma
As is the case in the liver, disease of the gall
bladder and biliary tree is seen at necropsy as

part of widespread disease, although it rarely
presents as a clinical problem.28 29 Kaposi's
sarcoma involving the common bile duct,
however, has been associated with cholangitis
and jaundice.'7 This may also follow on from
extensive disease of the hepatic hilum with
compression of the main bile ducts.'0

Clinical and radiological findings
Gastrointestinal symptoms are common in
AIDS,"3 and patients may present with dys-
phagia, diarrhoea, or abdominal pain. In
patients with right upper quadrant pain the
clinician should suspect bilary disease." '34 In
one study of 64 patients with AIDS and
abdominal pain the site was the right upper
quadrant in 27, and of these 17 had biliary
disease.35 The pain may have been due to
acalculous cholecystitis, in which CMV, cryp-

tosporidium, and campylobacter have been
implicated,4 or AIDS related sclerosing
cholangitis. In the latter serum alkaline phos-
phatase is often several times above normal,
suggesting cholestasis." In a third of cases,
however, the serum liver function tests are

normal35 and jaundice is rarely seen.33 36
The imaging features of AIDS related

cholangitis are dilatation and irregularity of
either the intrahepatic or extrahepatic ducts.
An ultrasound scan may show intrahepatic
and extrahepatic bile duct dilatation or irreg-
ularity of both the diameter of the intrahep-
atic ducts and the common bile duct wall, or

periductular hyperechoic regions in the
liver."3 33 37 Thickening of the gall bladder
wall, due to acalculous cholecystitis, can be
detected38 and the pancreatic duct may also
be dilated. The sensitivity of ultrasound scan-

ning varies from 100%37 to 70%,36 while the
specificity approaches 85%.36 Computed
tomography has not been extensively assessed
but may be better than ultrasound scanning
for detection of intrahepatic disease."

Endoscopic retrograde cholangiopancre-
atography (ERCP) is the optimal diagnostic
technique.13323435 At ERCP four abnormal
cholangiographic patterns are discernible.'6
The commonest is sclerosing cholangitis with
ampullary stenosis in which both irregularity
of the intrahepatic ducts and dilatation of the
common bile duct down to the level of the
ampulla are evident, with delay in drainage of

contrast. Alternatively, isolated ampullary
stenosis may be seen when the common bile
duct is dilated but the intrahepatic ducts are
not stenosed. Similarly, intrahepatic scleros-
ing cholangitis or extrahepatic biliary stric-
tures may each appear in isolation. In many
cases subtle changes occur in the wall of the
common bile duct which looks beaded and
irregular.39 More than half the patients stud-
ied have evidence of ampullary stenosis.33 3

Biopsy specimens of both the ampulla and
bile duct can be taken at ERCP and sphinc-
terotomy performed if indicated.3 Because of
the design of the biopsy forceps, ampullary
cannulation has been difficult and biliary
biopsy tends only to be performed after
removal of the sphincter. Duodenal and
ampullary biopsy specimens were used as sur-
rogates for biliary epithelium and biliary
brush cytology specimens taken. Un-
fortunately, cytology has not proved diagnos-
tic.35 Recently Teflon coated, swivel-tipped,
rat toothed biopsy forceps have been mar-
keted (Olympus FB-39Q or FB-40Q). These
can be passed down the duodenoscope into
the biliary tree through an intact ampulla.
They are radio-opaque and incorporate a
contrast injection channel and allow targeted
biopsy specimens to be taken. The increased
use of these forceps will advance the descrip-
tion of biliary pathology. Biopsy specimens
from the ampulla and juxta-ampullary bile
duct after sphincterotomy have shown CMV
and cryptosporidium infection in 11%-25%
and 25-35% of cases.'5'6 But these agents are
also seen, albeit less frequently, in those with-
out ampullary stenosis. 13 Microsporidial
infection17 18 and Candida Sp40 have also been
found in the biliary epithelium of these
patients, but in 50% of patients a cause for
the stenosis is not established. M avium intra-
cellulare has been found in duodenal biopsy
specimens. The prognosis of AIDS related
sclerosing cholangitis is poor. In the largest
series 40% of the patients died within nine
months, although biliary disease did not
appear to be the cause.'6

There have been two recent studies on
related sclerosing cholangitis.'0 41 In the first
of these, out of the 20 cases examined, 13
had cryptosporidiosis and six had active
CMV infections. Compared with controls the
overall survival was no worse (median 7-5
months). Surprisingly, increased age seemed
to be protective in AIDS related sclerosing
cholangitis. The overall findings in the second
study were similar. There was a single case of
microsporidial infection. The importance of
actively considering the diagnosis of micro-
sporidial infection in patients with AIDS and
unexplained sclerosing cholangitis has been
borne out in another recent paper.2' In eight
patients with AIDS and unexplained cholan-
gitis this diagnosis was made after thorough
examination of the biliary tree.

Conclusion
CMV and cryptosporidiosis are the pathogens
most regularly isolated from the biliary tree,
and it is likely that with improved means of
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biopsying the biliary tree they will be diag-
nosed even more frequently. Several mecha-
nisms have been proposed for the bile duct
pathology seen in those patients with AIDS in
whom an opportunistic infection is not
found. Human epithelial cells isolated from
the large and small bowel have been shown to
allow permissive replication of HIV in vitro,42
and in situ hybridisation studies have
detected HIV RNA in hepatocytes.43 So far
infection of biliary epithelial cells has not
been shown. Patients with AIDS may have
repeated episodes of portal bacteraemia and
this may be important. Class II HIA antigens
have been shown on the bile duct epithelium
in five out of 10 patients in whom this has
been sought and this may also be important
in the pathogenesis of bile duct damage.4445
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