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Abstract: Cholangiocarcinomas (CCs) show intraluminal spread to bile ducts and periductal infiltration associated
with vascular, lymphatic and perineural invasion in addition to direct penetration. Recently, the peribiliary gland
networks located around the hilar and extrahepatic bile ducts have been reportedly to be involved in a variety of bili-
ary diseases. However, the pathological features and roles of these networks in the carcinogenesis and progression
of CCs remain to be explored. Recently, we experienced two cases of hilar CC showing a nodular sclerosing growth
grossly and histologically well-differentiated adenocarcinomas, with an extensive involvement of the peribiliary gland
networks. In situ like spread of carcinoma cells in the bile duct lumen was focal in one case and not identifiable
in the other. In contrast, other 4 cases of ordinary hilar CC which were also well-differentiated adenocarcinomas,
showed variable intraductal luminal spread and also extensive periductal infiltration irrespective of the peribiliary
gland network. In conclusion, the present study showed a unique form of periductal spread of CCs with preferential
and extensive involvement of the peribiliary gland networks.
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Introduction of the biliary tree from which they arise. Those
arising in the upper part of common hepatic
ducts, the right and left hepatic bile ducts and
their major branches, are generally called hilar
or perihilar CCs [6, 7]. In addition to the vascu-
lar and neural networks around these hilar bile
ducts, peribiliary gland networks are attached
to these ducts [8, 9]. Peribiliary glands are the
glandular components within the duct walls and
periductal tissue, and drain into the duct lumen
via their own conduits [5, 8, 10, 11]. Recently,
the peribiliary gland networks located around
the hilar and extrahepatic bile ducts have been
implicated in a variety of biliary diseases [9,
12]. These glands are also supplied by the PBP,
and the lymphatic and nervous systems, and
such anatomical complexes have been called
the peribiliary gland network [3, 5, 8, 10]. It
seems quite possible that hilar CCs may infil-

Cholangiocarcinoma (CC), a malignant neo-
plasm originating from the cholangiocytes lin-
ing the bile duct at any antatomical level of the
bile duct, remains an intractable disease
because a majority of CCs are inoperable at the
time of diagnosis mainly due to their ductal and
periductal infiltration [1, 2]. These CCs are usu-
ally of the nodular sclerosing type. They grow
along the luminal surface and also invade into
the duct wall and spread to the periductal tis-
sue. The bile ducts are supplied by a delicate
vascular system known as the peribiliary vascu-
lar plexus (PBP), and by lymphatic and nerve
fibers [3-5]. These anatomical structures gen-
erally serve as routes for the periductal spread
of carcinoma cells with frequent lymphatic and
vascular invasion and also perineural invasion

[1].

CCs differ in pathological features and biologi-
cal behavior according to the anatomical level

trate the periductal tissue along the peribiliary
glands. However, the involvement of the peribili-
ary glands remains to be clarified.
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Figure 1. A: Grossly, the tumor presents as a nodular sclerosing carcinoma of the left hepatic lobe, mainly involving
the hilar and perihilar area; B, C, D. Histologically, there were areas of well differentiated adenocarcinoma, mainly
extending into pre-existing peribiliary glands. HE. B: Carcinoma mainly involved the pre-existing peribiliary gland
network (*). Carcinoma infiltrated the duct wall but not the lumen of perihilar bile duct (B). C: Carcinoma spread
into the pre-existing peribiliary glands (*). D: Un-involved peribiliary glands (*) network and bile duct (B) in the same
case; E: CK7 immunostaining which was positive in carcinoma cells and also non-neoplastic biliary cells, showed
the preferential growth of carcinoma along the peribiliary glands. B, perihilar bile duct; P, portal vein; H, hepatic

parenchyma. CK7 immunostaining with hematoxylin counterstaining.

Recently, we experienced two cases of hilar CC
showing preferential involvement of the peribili-
ary glands. Herein, we report these two cases
with an emphasis on pathologic changes in
comparison with ordinarly hilar CCs (4 cases)
as a control.

Report of two cases of CCs

Neoplastic and non-neopalstic liver tissues of
the 6 cases of CCs were fixed in 10% neutral
buffered formalin and embedded in paraffin.
More than 10 consecutive 4-um-thick sections
were cut from each paraffin block, and some of
which were then stained with H&E, Azan-
Mallory stain and mucicarmine stain for histo-
logical characterizations of the CCs and their
relation to the bile duct and peribiliary glands.
The remaining sections were used for the
immunohistochemistry of cytokerain-7 (CK7)
which is known to be expressed in biliary epi-
thelial cells including CC cells, by using a pri-
mary monoclonal antibody against CK7. The
sections were then treated with secondary anti-
bodies conjugated to a peroxidase- labeled
polymer, the EnVision system (DakoCytomation).
Color development was performed using DAB
or TSA Plus Fluorescence (Tyramide Signal
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Amplification (TSA) PLUS Fluorescein/TMR
Kits, PerkinElmerR).

Case 1

The patient was a 63-year-old female who was
admitted to hospital with epigastralgia.
Radiologically, stenosis of the left hepatic duct
and its major branches, particularly, the begin-
ning of branches of B2 and B3, was evident.
Under a diagnosis of hilar CC, a left lobectomy
was performed. Grossly, the tumor presented
as a nodular sclerosing carcinoma of the left
hepatic lobe, mainly involving the hilar and
major portal tracts (Figure 1A). Histologically,
there were areas of well differentiated adeno-
carcinoma, mainly extending into the pre-exist-
ing peribiliary glands and the wall of bile duct,
though the lumen of bile duct was largely
spared (Figure 1B and 2C). Such prefrenital
involvement of the peribiliary glands was clear
in comparison with the non-involved peribiliary
gland network of the uninvolved regions from
the same case (Figure 1D). CK7 immunostain-
ing which was positive in carcinoma cells and
also non-neoplastic biliary cells, showed such
preferential growth of carcinoma cells along
the peribiliary gland network (Figure 1E). In
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Figure 2. In the major branch of the left hepatic duct,
adenocarcinoma cells spread prererenitally along
the peribiliary glands (*). L, bile duct lumen. HE. In-
set: Higher magnification of one lobule of peribiliary
gland invaded by carcinoma cells. HE.

Figure 3. Carcinoma showed periductal spread as-
sociated with intraluminal growth, direct infiltration,
desmopalstic reactions and perineural, vascular and
lymphatic invasion, but failed to show preferential in-
vasion of the pre-existing peribiliary gland network.
HE.

addition, there was infiltration of carcinomas
cells into the adjacent hepatic parenchyma and
portal tracts.

Case 2

The patient was a 70-year-old male who was
admitted to hospital complaining of abdominal
pain and vomiting. Radiologically, a nodular
mass with stenosis of the left hepatic bile duct
and portal vein branches was detected. Under
a diagnosis of CC, a left lobectomy was per-
formed. This case showed a nodular sclerosing
CC involving the left hepatic lobe with stenotic
bile ducts containing biliary sludges, and the
CC was histologically a well-differentiated ade-
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nocarcinoma. The carcinoma showed micro-
papillary lesions on the luminal surface, focally.
In addition, the adenocarcinoma had spread
along the peribiliary glands in many of the major
branches of the left hepatic duct (Figure 2),
while in some areas it showed direct infiltration
into the bile duct wall of the hilar bile duct and
perineural invasion.

Controls

Four cases of hilar CC (age ranging from 65 to
75 years, and two males and two females)
showing grossly a nodular sclerosing growth
involving the hepatic hilar region of the left
hepatic lobe and histologically a well-differenti-
ated adenocarcinoma, were collected from the
hepatobiliary disease file of our department (all
were surgically resected cases). These cases
showed variable intraluminal spread of carci-
noma cells along the affected bile ducts.
Interestingly, all showed periductal spread of
carcinoma cells associated with direct infiltra-
tion of carcinoma cells with desmoplastic reac-
tions and frequent perineural and vascular and
lymphatic invasion (Figure 3), but failed to show
any preferential invasion to the pre-existing
peribiliary gland network as seen in cases 1
and 2. However, 2 of these 4 cases disclosed
focal glandular involvement of carcinoma cells
in association with other types of invasion.

Discussion

CCs remain an intractable malignant tumor,
and surgical resection is currently the only cur-
able therapeutic approach [1, 2]. CCs arising
from the hilar bile ducts usually present grossly
as a nodular sclerosing growth. These carcino-
ma cells are known to invade the ductal wall
and periductal tissue and also to spread along
the luminal surface of the affected bile ducts
[2]. They are associated with vascular and lym-
phatic invasion and also perineural infiltration
of carcinoma cells in addition to their direct
penetration. Such infiltration is not only an
important route for the spread of CCs but usu-
ally means a poor outcome or prognosis. Taken
together, ductal and periductal invasion may
have significant clinical implications in the pro-
gression of CC.

It was found for the first time in this study that
there is another route of periductal spread for
CC. The two cases reported here showed pref-
erential spread along the peribiliary gland net-
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works and this could be regarded as a unique
pathway of infiltration of hilar CCs arising from
the hilar bile ducts annexed by the peribiliary
glands [3, 9, 10]. The peribiliary glands are the
glandular components within the duct walls
and periductal tissue, and drain into the duct
lumen via their own conduits. These glands are
supplied by a delicate vascular system, the
PBP, and the lymphatic and nervous systems.
These anatomical complexes have been called
the peribiliary gland network [3, 5, 10]. It seems
highly possible that hilar CCs invade the peribil-
iary glands and then infiltrate the periductal tis-
sue around them. In fact, the two cases pre-
sented here seem to have demonstrated such
a possibility.

Carcinoma cells can spread as an intraepithe-
lial, in situ-like, replacement growth within the
peribiliary glands and their conduits and also
penetrate the connective tissue including the
lymphatics, vasculatures, and nerves within or
adjacent to these networks. Such invasion can
lead to further periductal involvement and
could be another challenge to clinical treat-
ment and also research field into the spread of
CCs. In addition, some CCs may actually arise
from the peribiliary glands [13]. Taken together,
the peribiliary glands are an important anatom-
ical structure in the development and spread of
CCs arising in the hilar bile ducts.

In conclusion, two cases of hilar CC showing a
nodular sclerosing growth and extensive
involvement of the networks of peribiliary
glands were reported. The peribiliary gland
involvement may be important for further peri-
ductal spread of CCs. In the four CC cases used
as a control, the carcinomas showed extensive
periductal infiltration associated with direct
penetrating infiltration, and vascular, lym-
pathtic and neural invasion which seem to be
unrelated to the pre-existing peribiliary glands.
Pathological changes to the peribiliary glands
seem to be important to the development and
spread of CCs arising in the perihilar bile ducts
in some cases of CC. Furhter study of these
gland networks is warranted.
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