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Case Report
Hilar cholangiocarcinoma with extensive
immunoglobulin G4 reaction
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Abstract: Immunoglobulin G4 (IgG4)-related disease (IgG4-RD) is a systemic fibroinflammatory disorder that can
involve multiple organs. It is often challenging to distinguish IgG4-related sclerosing cholangitis (IgG4-SC) from
cholangiocarcinoma because of overlap in their clinical findings. A 75-year-old man presented to a hospital for a
detailed examination of the elevation of some biliary enzymes. Radiographic examination revealed segmental bile
duct with wall thickening of the common hepatic bile duct, and dilation of the peripheral branches. Transampullary
biopsy showed a non-specific inflammatory reaction with several IgG4-positive cell infiltrations. There were no signs
of malignancy. The liver biopsy showed bile duct injury accompanied by 1gG4-positive cell infiltration. We then per-
formed bile duct biopsy and finally diagnosed the patient with cholangiocarcinoma. We should remember that the
1gG4 reaction is neither completely sensitive nor specific for IgG4-RD and avoid resting solely on the IgG4 reaction
to precisely distinguish IgG4-SC from cholangiocarcinoma.
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Introduction Increased serum 1gG4 values (usually >135
mg/dL) and 1gG4-positive plasma cell infiltra-
tion in affected organs are characteristics of
IgG4-related disease. This marked infiltration
of 1gG4-positive cells in a given organ is known
as the 1gG4 reaction and could support 1gG4-
SC. However, an 1gG4 reaction is frequently
observed not only in patients with 1gG4-SC, but
also in cholangiocarcinoma [9]. This leads to
further confusion in distinguishing 1gG4-SC
from cholangiocarcinoma.

Immunoglobulin G4 (IgG4)-related disease
(I2G4-RD) is a systemic multiorgan fibroinflam-
matory disorder that is characterized by promi-
nent infiltrates of lymphoplasmacytic cells with
abundant IgG4-positive cells, storiform fibrosis,
and elevated serum 1gG4 concentrations [1-3].
IgG4-related sclerosing cholangitis (IgG4-SC) is
a manifestation of bile duct lesions in systemic
lgG4-related diseases, including autoimmune
pancreatitis (AIP). 18G4-SC often presents clini-
cal manifestations similar to those of cholan-
giocarcinoma, and differentiating 1gG4-SC from
cholangiocarcinoma is still often challenging,

Here, we present a diagnostically challenging
case of cholangiocarcinoma with extensive
IgG4 reaction that was finally diagnosed by

particularly when it manifests as an isolated
biliary tract lesion [4, 5]. Furthermore, some
cases of 1gG4-SC have been reported to be
associated with cholangiocarcinoma or its pre-
cursor lesion [6-8]. However, for clinicians, pre-
cise differentiation between IgG4-SC and chol-
angiocarcinoma is strictly required at the point
of subsequent treatment and prognosis by a
combination of clinical, imaging, and biochemi-
cal characteristics.

repeat biopsies.
Material and methods
Case presentation

A 75-year-old man presented to a hospital for a
detailed examination of the elevation of some
biliary enzymes that was detected 4 months
prior to admission. The initial laboratory data
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Figure 1. A, B. MRCP revealed common bile duct and intrahepatic stenosis,
with upstream intrahepatic bile duct dilation, in the left and right hepatic
lobes.

Figure 2. A, B. T2-weighted MRI showed segmental and poorly-formed wall
thickening with high-signal intensity under diffusion-weighted imaging as in-
dicated by the arrow.

Figure 3. A, B. Contrast-enhanced computed tomography (CE-CT) showed
segmental wall thickening with enhancement of the common hepatic duct,
and the stricture from the common hepatic duct to the bilateral intrahepatic
bile duct (indicated by the arrows).

were as follows: total bilirubin (1.6 mg/dL),
aspartate aminotransferase (133 1U/L), alanine
aminotransferase (90 IU/L), gamma-glutamyl-

transferase (496 IU/L), alkaline phosphatase duct.

(529 1U/L), 1gG (1350 mg/dL;
normal range 861-1747 mg/
dL), 1gG4 (113 mg/dL; nor-
mal range 5-117 mg/dL),
ANA (160; normal level < 40,
nucleolar), carcinoembryron-
ic antigen level (2.2 ng/mL;
normal range 0-5.0 ng/mL)
and cancer antigen 19-9 (9.2
U/mL; normal range 0-37
ug/mL). Magnetic resonance
imaging/magnetic resonan-
ce cholangiopancreatography
(MRI/MRCP) revealed obst-
ruction of the hilar bile duct,
originating from the common
hepatic duct to the intrahe-
patic bile duct in the left and
right lobes, and dilation of the
intrahepatic bile duct (Figure
1). T2-weighted MRI showed
segmental and ill-shaped wall
thickening from the common
hepatic duct to the intrahe-
patic bile duct in the left and
right lobes, with high signal
intensity under diffusion-wei-
ghted imaging (Figure 2). Con-
trast-enhanced computed to-
mography (CE-CT) showed se-
gmental wall thickening with
enhancement of the common
hepatic duct, and a stricture
from the common hepatic
duct to the bilateral intrahe-
patic bile ducts. (Figures 2
and 3). Endoscopic retrograde
cholangiopancreatography
(ERCP) also showed hilar bile
duct stricture from the com-
mon hepatic bile duct to
approximately 25 mm in the
left lobe intrahepatic bile du-
ct, and approximately 10 mm
in the right lobe intrahepatic
bile duct. In particular, the
intrahepatic bile duct in the
left hepatic lobe had severe
stenosis with peripheral bile
duct dilation. The accumula-

tion of fluorodeoxyglucose (FDG) was not de-
tected by FDG-PET position emission tomogra-
phy in any organ, including the common bile
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Figure 4. Histopathologic examination of the transampullary biopsy. A. He-
matoxylin & eosin (H & E) stain of the transampullary biopsy showed a non-
specific inflammation (magnification x 200). B. Reaction with several IgG4-
positive cell infiltration (magnification x 200). Bars, each 100 um.

Figure 5. Histopathologic examination of the liver revealing mild portal in-
flammation, bile duct injury, and infiltration of 1gG4-positive cells (> 10 per
high power field, 1gG4/1gG > 40%; indicated by the arrow). A. Hematoxylin
and eosin staining (maghnification x 400). B. IgG4 immunostaining (magnifi-
cation x 400). Bars, each 100 uym.

Figure 6. Histopathologic examination of the bile duct biopsy revealed chol-
angiocarcinoma by hematoxylin and eosin staining ((A) magnification x 100,
(B) magnification x 400). Bars, each 100 ym.

Results

Diagnosis

detailed examination. On ad-
mission, laboratory data sh-
owed further elevation of the
biliary enzymes as follows:
gamma-glutamyl transferase
(1,247 1U/L) and alkaline ph-
osphatase (771 1U/L). Patho-
logic examination of the liver
revealed mild portal inflam-
mation, bile duct injury, and
infiltration of IgG4-positive
cells (> 10 cells per high-pow-
er field, 18G4/1gG > 40%)
(Figure 5). No cancer cells
were detected in these sam-
ples, and the typical findings
of primary sclerosing cholan-
gitis (PSC) were not detected.
These histopathologic find-
ings were primarily indicative
of 18G4-SC, but histologic re-
sults met the criteria for IgG4-
SC. We also considered the
possibility of hilar cholangio-
carcinoma with 18G4 reaction
and included this as a differ-
ential diagnosis. Considering
that sufficient histopathologic
samples had not been obta-
ined by prior biopsies, we per-
formed intraductal ultrasono-
graphy (IDUS) and bile duct
biopsy to confirm the diagno-
sis. Finally, bile duct biopsy
revealed cholangiocarcinoma
(Figure 6). IgG4-staining re-
vealed only a few IgG4-po-
sitive cells. Taken together,
the biliary lesion was diag-
nosed as a cholangiocarcino-
ma accompanied by signifi-
cant 1gG4 positive cell infiltra-
tion.

Management and outcome

A metallic biliary stent was inserted across the

obstruction sites and he underwent chemora-

Transampullary biopsy showed moderate in-
flammation with several IgG4-positive cell infil-
trations, whereas brush cytology showed reac-
tive changes (Figure 4). These diagnostic in-
vestigations were not conclusive. Two months
later, he was admitted to the hospital for a

diation therapy for 12 months and radiation
therapy (20 Gy x 25 times) after the final diag-
nosis. However, the cholangiocarcinoma had
progressed and the patient elected comfort
care about 1 year after the initiation of therapy,
and he died two months later.
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Discussion

Significant infiltration of 1gG4-positive cells in a
given organ is known as the 1gG4 reaction.
Induction of the 1gG4 reaction is essential to
the pathogenesis of IgG4-related diseases, and
18G4 reaction is one of the histopathologic hall-
marks of 1gG4-SC. However, the reaction is
frequently observed in patients not only with
1gG4-SC but also with cholangiocarcinoma or
PSC [10, 11]. It is extremely challenging to
differentiate between the 1gG4 reaction that is
scattered around cancerous nests and IgG4
sclerosing cholangitis without malignancy. He-
re, we present a challenging case of cholan-
giocarcinoma with extensive 1gG4 positive cell
infiltration that spread from the duodenal
mucosa to the portal vein area, finally resulting
in a diagnosis of cholangiocarcinoma by repeat
biopsy.

We must consider cholangiocarcinoma, 1gG4-
SC, and PSC in patients with stenosis and dila-
tion of the hilar or intrahepatic biliary ducts. In
our case, pathologic examination of the ampul-
lary and liver biopsy showed 1gG4 positive cell
infiltration with no obvious malignant findings,
especially in the liver biopsy, with over 10 1gG4-
positive cells per high-power field, and the
18G4/1gG positive cell ratio was more than 40%.
IgG4-positive cell infiltration is one of the clues
to the diagnosis of 1gG4-SC; other findings that
are in the consensus statement on the pathol-
ogy of IgG4-SC, such as storiform pattern fibro-
sis and obliterative phlebitis, were not detected
[2]. Umehara et al. reported in their study on
the histologic features of liver biopsies, that
portal inflammation patterns with significant
IgG4-positive cell infiltration into portal areas
of the liver tended to be seen in autoimmune
pancreatitis and were not seen in patients with
primary biliary cirrhosis (PBC), primary scleros-
ing cholangitis (PSC), or chronic viral hepatitis
[12]. We could not exclude the possibility of
cholangiocarcinoma that produced IgG4, and
decided to perform a biopsy of the bile duct for
further examination to reach an accurate diag-
nosis. We finally reached the final diagnosis of
cholangiocarcinoma. The complicated relation-
ship between cholangiocarcinoma and 1gG4-SC
remains to be clarified, and there are few
reports that describe cases suspected to be
1gG4-SC and were later finally diagnosed as
cholangiocarcinoma.
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In cholangiocarcinoma, 1gG4 reactions are con-
sidered localized cancer-associated immune
reactions designed to evade immune surveil-
lance. A previous report noted that the exis-
tence of an IL-10-based regulatory cytokine
network associated with cholangiocarcinoma
tissue and speculated that the 18G4 reaction
in cholangiocarcinoma is a localized cancer-
associated immune reaction to evade immune
surveillance in an IL-10-related regulatory cyto-
kine milieu [9]. The 1gG4 reaction could be
speculated to be non-specific in several patho-
logic conditions, including cholangiocarcinoma,
and we should remember that we should not
exclude cholangiocarcinoma even though sig-
nificant infiltration of 1gG4-positive cells is
seen, and avoid missing cholangiocarcinoma
[13, 14].

Furthermore, we should also consider the pos-
sibility of cholangiocarcinoma with IgG4 reac-
tion, or the coexistence of IgG4-RD and cholan-
giocarcinoma in this patient. Although the pre-
cise mechanism remains to be investigated,
there have been reports of cholangiocarcino-
ma development in several 1gG4-SC cases [6,
8, 15]. This often makes it more difficult to dif-
ferentiate between cholangiocarcinoma and
IgG4-SC. In our case, high concentrations of
IgG4-positive cells were seen in the liver, but
other characteristic histopathological features
of 18G4-SC, such as a storiform pattern of fibro-
sis and obliterative phlebitis were not detected
in repeated biopsies. In addition, bile duct bi-
opsy revealed few IgG4-positive cells. Based
on the clinical and histopathologic results, we
finally made a diagnosis of cholangiocarcinoma
alone.

In differentiating I1gG4-SC from cholangiocarci-
noma, diagnostic confirmation is extremely dif-
ficult if the histological material is insufficient.
In our case, transampullary biopsy and liver
biopsy were favorable for 1gG4-SC, but not
crucial and could not completely exclude the
possibility of cholangiocarcinoma. This case
confirms that adequate biopsy is needed to
distinguish precisely cholangiocarcinoma from
1gG4-SC.

Involvement of other organs could suggest
1gG4-SC [4, 5], but our case did not involve
other organs including AIP. It is further difficult
to differentiate isolated 1gG4-SC without AIP
from cholangiocarcinoma. It remains challeng-

Int J Clin Exp Pathol 2021;14(9):987-992



Cholangiocarcinoma with 18G4 reaction

ing to distinguish between cholangiocarcinoma
and 1gG4-SC, especially when no organ involve-
ment is seen. Again, we herein demonstrated a
case of cholangiocarcinoma where 1gG4 reac-
tion spread widely from duodenal mucosa to
the portal vein area. In practice, it is extremely
difficult to exclude the possibility of the cooc-
currence of cholangiocarcinoma and 1gG4-RD,
especially when an extensive IgG4-reaction is
seen like our case [16, 17]. We reached the
accurate diagnosis as cholangiocarcinoma by
repeating biopsies with careful consideration
of the possibility of 18G4 reaction accompanied
by cholangiocarcinoma. Finally, we considered
that the extensive IgG4-reaction of our case
may be a localized cancer-associated immune
reaction designed to evade immune surveillan-
ce. This case indicates that caution should be
exercised when distinguishing between 1gG4-
SC and cholangiocarcinoma; that is, care must
be taken not to be overly influenced by the diag-
nostic criteria for IgG4-SC that overemphasize
IgG4-positive cell infiltration in the affected
sites. It is particularly important to rule out
malignant tumors through biopsies of the bile
duct and the collection of multiple specimens
from the same site.
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