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Biliary Cystadenoma in a Captive Japanese Macaque (Macaca fuscata)
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Abstract : A seven-year old female captive Japanese macaque (Macaca fuscata) was mobbed by its cage mates and
subsequently died due to trauma. An incidental finding of multiple biliary cystadenoma in the liver is herein reported.
Grossly, multiple small cysts were observed throughout the surface of the liver. One particular cyst that measured 1.3
X1.2X1.0cm and contained mucinous fluid was observed in the center of the liver. Microscopically the cysts were
lined by biliary epithelium that varied from simple cuboidal to columnar cells. Signs of malignancy and metastasis to
other organs were not observed. This is the first report of biliary cystadenoma in Japanese macaque.
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Introduction

Biliary cystadenoma, also known as biliary cystic ade-
noma, with single or multilocular cysts is considered as a
subtype of cholangioma'”. In animals, biliary cystadenoma is
not detected clinically because of the absence of clinical
signs. Among animals, the domestic cat appears to be the
most commonly affected by this tumor'>*'"*>. This tumor has
been reported in dog', sheep>'® and pigs*. In the fish, biliary
cystadenoma was one kind of neoplasm found in farmed Chi-
nook salmon (Onchorhyncus tshawytscha) from New Zealand'’.

In humans, biliary cystadenoma can be caused by the
hydatid cyst of Echinococcus granulosus and it must be care-
fully diagnosed to differentiate it from non-parasitic cause of
this tumor". In humans, there are two subset of biliary cysta-
denoma. The former subset of biliary cystadenoma, which
occurs exclusively in women and is characterized by two his-
tologic components, a cyst lining of mucin-secreting cuboidal
to columnar epithelium and distinctive, densely cellular sub-
epithelial mesenchymal stroma (MS), was later termed "cys-
tadenoma with MS" and the latter is cystadenoma without
MS which occurs mainly in man'. In contrast to cystadenoma
with MS, bilairy cystadenoma can arise in male patients.

As no case of a biliary cystadenoma has been published in
detail, in this report a case of a biliary cystadenoma in a Jap-
anese macaque is herein presented.

Case

This case involved a captive seven-year-old female Japa-
nese macaque (Macaca fuscata) from a zoo in Gyeonggi
province, Republic of Korea. The animal died as a result of
mobbing by its cage mates. External examination revealed
hemorrhages in the buttocks and lips. A big wound at the
back measuring 20 X3 cm was also found. The lungs had
multifocal hemorrhagic foci and areas of rubbery consistency.
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Blood clots were present inside the chambers of the heart.
The stomach and duodenum showed mucosal hemorrhages.
The animal was in a fairly good nutritional condition as evi-
denced by its good musculature. Peritoneal abdominal fat
was also clearly evident. The most noticeable lesion was the
presence of multiple hepatic cysts of varying sizes. The big-
gest cyst measured 1.3 1.2X 1.0 em (Fig 1), contained clear
to slightly yellowish mucinous fluid.

The collected tissue samples were subjected to the routine
histopathological examination using hematoxylin and eosin
stain. Sections of the hepatic cyst showed that the hepato-
cytes were compressed by the expanding cysts and some of
them tend to form islands of nearly normal hepatocytes (Fig
2). The lining of the cyst was composed of biliary epithe-
lium varying from simple cuboidal to simple columnar. Nuclei
were round to oval and centrally located. There was moder-
ate amount of pale eosinophilic cytoplasm. The lining epithe-
lial cells were usually in a single file but in some places
multilayered cells were noted (Fig 3). Mitotic figures were
scanty to almost absent. Around this, the interstitium consisted

Fig 1. Gross lesion of the liver of Japanese macaque. Note the
multifocal cysts throughout the surface of the liver (arrow),
Bar=2 cm.
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Fig 2. Biliary cystadenoma; Japanese macaque. Note the mul-
tiple cysts in the liver. Hepatocytes were compressed by the
expanding cysts and some of them tend to form islands of nor-
mal hepatocytes. H&E. X< 40.
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Fig 3. Biliary cystadenoma; Japanese macaque. The lining of
the cyst was composed of biliary epithelium varying from sim-
ple cuboidal to simple columnar. There was moderate amount of
pale eosinophilic cytoplasm. The lining epithelial cells were
usually in a single file but in some places multilayered cells were
noted (arrow). H&E. ><400.

mainly of fibro-collagenous tissue with intervening normal liver
tissue. No inflammatory cell infiltration was seen in the intersti-
tium. Evidence of local invasion to adjacent liver parenchyma
or blood vessels was absent. The above histopathological find-
ings clearly indicated a benign biliary cystadenoma.

Discussion

Biliary cystadenoma is one of the benign epithelial tumors
of the liver'. In humans, cystadenoma accounts for about 3-
5% of intrahepatic non-parasitic cysts and is usually unilo-

cular’. Half of the reported cases in which the site was spec-
ified had tumors in the right lobe of the liver, over one-fourth
in the left and the rest in both lobes’. One tumor was located
in the caudate lobe®. Eighty per cent of the reported patients
were females and many of these were above 30 years of age’.
As in our case, tumor was located in the right and left lobe of
a female Japanese macaque.

In humans, the histologic appearance of biliary cystade-
noma with MS has been well characterized and consists of a
neoplastic cyst lined by mucin-producing columnar to cuboi-
dal epithelial cells. The cyst is underlined by a layer of undif-
ferentiated mesenchymal cells and an outer layer of dense
collagenous connective tissue, which delimits the cyst from
the adjacent hepatic parenchyma'’. As in our case, this tumor

~was diagnosed as biliary cystadenoma without MS base on

human criteria'’.

Just like most neoplasms the etiology of biliary cystade-
noma is unknown. However, some chemicals suspected to be
carcinogens like nitrosamines can produce this kind of tumor
in swine® and dogs’. Likewise, in this case the exact cause is
difficult to determine. All we can say is that since the animal
was kept for a long time in the zoo located within a busy
metropolitan area, the pollutants from the poor quality of air
plus unknown possible carcinogens taken by the animal could
have contributed to the formation of the tumor.

The treatment of choice for biliarycystadenoma is complete
surgical excision with 1 cm ‘margin allowance in animals and
human. Cholecystectomy may also be required. If complete
removal is not possible, partial excision may be adequate for
good prognosis due to the slow-growing nature of this tumor.
Recurrence appears to be extremely rare, but has been reported
in at least one case. Other treatments, such as aspiration,
marsupialization, and partial excision have met with limited
success and are not recommended since there may be a possi-
bility of malignant transformation”'"'3,

As far as literature search is concerned, it appears that this
is the first report of biliary cystadenoma in a Japanese
macaque.

Conclusion

A seven-year old female captive Japanese macaque (Macaca
fuscata) was mobbed by its cage mates and subsequently
died due to trauma. An incidental finding of multiple biliary
cystadenoma in the liver was observed. The cysts were lined
by biliary epithelium that varied from simple cuboidal to
columnar cells. Signs of malighancy and metastasis to other
organs were not observed. There is a high probability that the
biliary cystadenoma could have been caused by unknown
carcinogens taken in by the animal from the polluted envi-
ronment during its captive condition.
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