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Unexpected Metastasis of Intraductal Papillary Mucinous Neoplasm
of the Bile Duct into Thoracic Cavity with Direct Extension: Case

Report'
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Intraductal papillary mucinous neoplasm (IPMN) is known to arise from intraductal
proliferation of mucinous cells with findings of marked dilatation of the biliary or
pancreatic duct. There are reports of the metastasis and extension of pancreatic
IPMN. However, cases of biliary IPMN with direct metastasis, or metastasis to dis-
tant locations, are rare. We present a case of metastasis of biliary IPMN with unex-
pected direct extension into the thoracic cavity, and we attempt to account for the

mechanism of this extension.
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INTRODUCTION

Intraductal papillary mucinous neoplasms (IPMN) involve
the intraductal proliferation of mucinous cells that are arranged
in a papillary pattern with increasing frequency (1-3). Recently,
the existence of pancreatic IPMN, although rare, is well-estab-
lished. However, there are few reports of biliary IPMN (1), and
to our knowledge, there are no published reports of its direct
metastasis and extension. We present a case of metastasis of bil-
iary IPMN that unexpectedly extended directly into the thorac-

ic cavity, and we attempt to account for this extension.

CASE REPORT

An 82-year-old woman visited our emergency room present-
ing with a one-month cough and fever. She had a history of cho-
lecystectomy due to gallstones and treatment for acute myocar-
dial infarction, diabetes and hypertension; otherwise, she had
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no other underlying diseases.

On arrival, vital signs were stable, but physical examination
revealed reduced sounds of breathing in the left lower lung
field with rale. On a chest plain radiography, a consolidative le-
sion was noted in the left lower lung field. Multidetector com-
puted tomography was scheduled for further work up, with un-
der the impression of pneumonia. This showed dilatation of the
common bile duct and marked disproportional dilatation of
the left intrahepatic duct, with a maximum diameter of 2.0 cm;
however, there was no evidence of any intraductal mural nod-
ule. There was also no definite evidence of a mass in the proxi-
mal intrahepatic bile duct, or of lymph node enlargement. The
findings strongly suggested biliary IPMN, with dilated bile duct
extending to the diaphragm, the result of communication with
the left thoracic space and leading to empyema in the left tho-
rax (Fig. 1A-C).

For further evaluation, percutaneous transhepatic cholangi-

ography was done. Cholangiography showed a marked dilata-
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tion of the left intrahepatic duct and communication with left
thoracic space (Fig. 1D). Surgical operation for the biliary IPMN
and empyema in the left thorax was strongly recommended.
However, the patient declined a left lobectomy of the liver, on
account of her age, but underwent an operation for the lung
empyema.

In the operation field, severe membranous adhesions were
noted over the entire thoracic cavity; in addition, a loculated ef-
fusion filled with a mucinous substance, which had also en-
tered the pleural cavity, could be seen, together with lung ab-
scesses. On histopathologic examination of the thoracic cavity,

metastatic adenocarcinoma was confirmed. Although the le-

c

sion in the liver was not histopathologically confirmed, the mu-
cinous substance in the thoracic cavity with severe adhesions
extending from the liver via a diaphragm suggests metastasis

with direct extension.

DISCUSSION

Some papillary tumors of the bile duct secrete an excessive
amount of mucin, which may disturb bile flow and cause severe
ductal dilatation. There are few reports of mucin-hyper-secret-
ing bile duct tumors (3) or of the metastasis and extension of
biliary IPMN. Biliary IPMN has been described as the counter-

Fig. 1. The 82-year-old female with biliary intraductal mucinous papilloma with direct extension into the left thoracic cavity.

A. Axial CT image shows markedly disproportionally dilatated left intrahepatic duct (arrow) without intramural nodule.

B. Coronal CT image reveals the markedly disproportionally dilatated left intrahepatic duct (arrow) without intramural nodule.

C. Coronal CT image of the posterior of (B) shows extension to the diaphragm of the dilated bile duct (arrow), the resultant of communication

with the left thoracic space leading to empyema (arrowhead).

D. Percutaneous transhepatic cholangiography shows disproportionally dilated left intrahepatic duct (arrow) and communication with the left

thoracic space (arrowheads).
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part of pancreatic IPMN, and has striking similarities to it in
terms of histopathologic features, production of large amounts
of mucin, pathophysiology, and clinical manifestations (1, 2, 4).

Pancreatic and biliary IPMN are low-grade malignancies
that are generally limited to the mucosa, although, they may in-
vade the ductal wall in the late phase; they can be classified as
displaying adenoma, borderline, and carcinoma-like adenoma-
carcinoma sequences (1, 3). Lim et al. (2) reported that, like
pancreatic IPMN, biliary IPMN is often a benign biliary mu-
cin-producing lesion, manifesting as a biliary papillary hyper-
plasia, dysplasia, or adenoma. Further, in a recent study, Yeh et
al. (5) presented a cholangiographic classification of biliary
IPMN from benign to invasively malignant, following the course
of chronic inflammation, dysplasia and carcinoma in situ to in-
vasive carcinoma.

There are a few reports of deep invasion and nodal metastasis
of pancreatic IPMN (6). There are examples of different growth
patterns, including invasive growth and fistulous extension to
adjacent organs (7), and Shibahara et al. (8) have described a
lymph node metastasis and lymphatic, venous and perineural
invasion of biliary IPMN.

In imaging studies of IPMN, papillary tumors can be detect-
ed by ultrasound, computed tomography, endoscopic retrograde
cholangiopancreatography or tube cholangiography. However,
small, sessile tumors that spread along the mucosal surface may
be difficult or impossible to detect. Moreover, since the attenua-
tion of mucin in a computed tomography and its signal in mag-
netic resonance imaging, are the same as that of the water, it is
difficult to differentiate the mucinous component from the wa-
ter or other contents. However, due to the overproduction of
mucin in IPMN, the biliary tree can become diftusely dilated,
and, when a tumor develops in the lobar or segmental duct, as
in the present case, the duct involved can dilate disproportion-
ately than the normal duct (3).

The appearance of IPMN depends on two factors; epithelial
proliferation and mucin secretion; a papillary mass will result
when epithelial proliferation predominates. On the other hand,
when mucin secretion predominates, the bile duct will fill with
mucin, and gross dilatation will result, without definite evi-
dence of papillary tumor or intraductal mural nodule, as in the
present case (9).

Kaye (10) has discussed various explanations for the pleuro-
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pulmonary complications in pancreatitis. In cases of acute pan-
creatitis, pleuropulmonary complications could be caused by
direct contact or hematogenous carriage of pancreatic enzymes.
Other possible mechanisms are the direct fluid movements via
a natural hiatus or transfer of fluid into the trans-diaphragmat-
ic lymphatics. The latter could account for the direct extension
of the biliary IPMN to the pleural cavity (10).

As explained earlier, there was an article concerning the lym-
phatic invasion of the biliary IPMN (8). It could be a possible
explanation of transfer of fluid into pleural cavity by transdia-
phragmatic lymphatics, like in acute pancreatitis in our case.
Early work established the existence of numerous lymphatic
vessels, joining the lymphatic networks of the superior and in-
ferior diaphragmatic surface (10). Hence, we could hypothesize
that the biliary IPMN could metastasize via this route to the
lymphatics and could extend to the thoracic cavity via the ex-
tensive network of transdiaphragmatic lymphatics.

In our case, radiologically diagnosed biliary IPMN was con-
nected to the left lower thoracic space. Although there was no
definite pathologic confirmation of the hepatic lesion, mucinous
material was noted on the surgical field, and the finding of meta-
static cells in the pleura was highly suggestive of the biliary
IPMN with direct metastasis to the thoracic cavity. IPMN, in-
cluding the biliary IPMN, is thought to be a low-grade malig-
nancy and few cases of metastasis or extension of biliary IPMN
have been reported. Nevertheless, our case shows that the bili-
ary IPMN can metastasize, despite its low-grade malignant po-
tential and can extend into an unusual and unexpected site: the

thoracic cavity.
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