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Immunoglobulin G4–Related Sclerosing

Cholangitis Mimicking Hilar

Cholangiocarcinoma Diagnosed With Following

Bile Duct Resection: Report of a Case
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We report a rare case of immunoglobulin G4 (IgG4)–related sclerosing cholangitis

without other organ involvement. A 69-year-old-man was referred for the evaluation of

jaundice. Computed tomography revealed thickening of the bile duct wall, compressing

the right portal vein. Endoscopic retrograde cholangiopancreatography showed a lesion

extending from the proximal confluence of the common bile duct to the left and right

hepatic ducts. Intraductal ultrasonography showed a bile duct mass invading the portal

vein. Hilar bile duct cancer was initially diagnosed and percutaneous transhepatic portal

vein embolization was performed, preceding a planned right hepatectomy. Strictures

persisted despite steroid therapy. Therefore, partial resection of the common bile duct

following choledochojejunostomy was performed. Histologic examination showed

diffuse and severe lymphoplasmacytic infiltration, and abundant plasma cells, which

stained positive for anti-IgG4 antibody. The final diagnosis was IgG4 sclerosing

cholangitis. Types 3 and 4 IgG4 sclerosing cholangitis remains a challenge to

differentiate from cholangiocarcinoma. A histopathologic diagnosis obtained with a

less invasive approach avoided unnecessary hepatectomy.
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Serum immunoglobulin G4–related sclerosing
cholangitis (IgG4-SC) is a type of autoimmune

pancreatitis associated with elevated serum IgG4
levels.1,2 Types 3 and 4 IgG4-SC are difficult to
differentiate from bile duct cancer, and hepatectomy
has been reported sporadically in such situations.3,4

We describe a rare case of a patient with IgG4-SC
but without pancreatic lesions. Accurate diagnosis
was made, without the need for performing a partial
hepatectomy.

Case Report

The patient was a 69-year-old man referred for the
evaluation of jaundice and steatorrhea persisting for
1 week. He had a prior history of hypertension,
diabetes mellitus, and benign prostatic hypertrophy,
with no previous pancreatic disease or autoimmune
diseases. Physical examination revealed normal
vital signs, scleral icterus, and jaundice, with no
abnormalities on abdominal examination. Laborato-
ry studies showed elevated total bilirubin, liver, and
biliary enzyme levels. Endoscopic retrograde chol-
angiopancreatography was performed for the eval-
uation and treatment of obstructive jaundice.
Despite further evaluation, the diagnosis of chol-
angiocarcinoma could not be ruled out. Therefore,
the patient was transferred to the Department of
Surgery of Jichi Medical University Hospital for
further evaluation and management.

Further laboratory studies showed that the white
blood cell count was 7300/lL, and the hemoglobin
level was 10.3 g/dL, which is consistent with
anemia. The platelet count was 102 3 103/lL,
indicating thrombocytopenia. Serum chemistries
showed total bilirubin level of 8.01 mg/dL, serum
aspartate aminotransferase level of 839 U/L, and
serum alanine aminotransferase level of 500 U/L.
The serum level of glutamyl transpeptidase was
elevated to 230 U/L. Serum amylase was not
elevated (85 U/L). Serum IgG and IgE levels were
increased to 1744 mg/dL and 536 mg/dL, respec-
tively, and serum IgG4 level was increased to 381
mg/dL. Tests conducted for the presence of antinu-
clear antibody were positive. Those conducted for
the presence of perinuclear antineutrophil cytoplas-
mic antibodies were negative. Serum carcinoem-
bryonic antigen level was 2.2 ng/mL and serum CA
19-9 level was elevated to 42 U/mL. Serologic
examinations for infectious diseases were negative
for both hepatitis B surface antibody and hepatitis C
virus antibody.

A multidetector computed tomography scan of
the abdomen showed thickening of the bile duct
wall associated with the enhancement of the right
hepatic duct, extending from the proximal conflu-
ence of the common hepatic duct to the left and
right hepatic ducts. In addition, dilatation of the
peripheral intrahepatic bile ducts was present. The
right portal vein was compressed by the lesion,
which was considered a possible indication of a
carcinoma with invasion (Fig. 1). Abdominal ultra-
sonography showed thickening of the common bile
duct wall, without swelling of the pancreas. Mag-
netic resonance cholangiopancreatography revealed
dilation extending from the distal common bile duct
to the left and right intrahepatic bile ducts. The main
pancreatic duct and the confluence of the bile duct
and pancreatic duct showed no abnormalities.

Endoscopic retrograde cholangiopancreatogra-
phy showed a sharply angulated stricture extending
from the proximal portion of the confluence of the 3
ducts to the bifurcation of the left and right hepatic
ducts (Fig. 2a). Intraductal ultrasonography showed
portal vein stenosis invaded by a notched lesion
with a circular-asymmetric appearance in the main
bile duct (Fig. 2c). Histopathologic examination of
biopsy samples showed atypical epithelial frag-
ments with dysplastic cells. Cytologic examination
of the bile revealed class III cells. At the time of
transhepatic percutaneous drainage, the bile duct
wall was extremely indurated and difficult to enter
with the needle. Therefore, invasion by a bile duct
cancer was suspected. An indwelling percutaneous
transcutaneous hepatic drainage tube was inserted
from the proximal side of the anterior superior
segmental duct (B8) to relieve jaundice. Based on
these results, the preoperative diagnosis of an upper
bile duct cancer extending to the hepatic hilum was
established. Right hepatectomy was planned.

Percutaneous transhepatic portal vein emboliza-
tion was performed approximately 1 month before
the planned surgery, and prednisolone (1 g) pulse
therapy was performed once after percutaneous
transhepatic portal vein embolization as a routine
treatment. Cholangiography showed that the stric-
ture had slightly improved 2 weeks after percuta-
neous transhepatic portal vein embolization (Fig.
2b).

Finally, because we could not be rule out IgG4-SC
or cholangiocarcinoma, we performed exploratory
laparotomy and planed bile duct resection to
determine whether the upper bile duct tissue was
malignant. At operation, the hepatogastric ligament
was fibrous and indurated, making it difficult to
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dissect. Induration was present; however, the bile
duct wall appeared softer than would be expected in
the presence of an invasive tumor. There was no
palpable mass in the common bile duct, suggesting
the absence of a malignancy. Thereafter, partial
resection of the upper bile duct was performed, and
operative rapid pathologic diagnosis method re-
vealed bile duct wall thickening and diffuse
granulomatous changes with no evidence of malig-
nancy (Fig. 3b). Therefore, we did not perform right
hepatectomy.

Histopathologic examination showed that the bile
duct wall was grossly thickened with smooth
mucosa (Fig. 3a). Hematoxylin and eosin staining

mainly revealed fibrous tissue in all layers of the bile

duct wall, with inflammatory cell infiltration, and

with lymphocytes and plasma cells around the bile

duct and nerves (Fig. 3c and 3d). Immunostaining

showed more than 50 IgG4-positive cells per high-

power field, and IgG4-SC was diagnosed (Fig. 3e).

After surgery, we started steroid treatment from 20

mg of prednisolone oral prescription and gradually

tapered every 6 months. Finally, we stopped

prednisolone 2 years later. The serum IgG4 level

remained normal without symptoms or abnormal-

ities in a laboratory data and imaging diagnosis

during 4 years of follow-up.

Fig. 1 (a) Computed tomographic

imaging shows a thickened wall of the

common bile duct enhanced with

contrast media (arrow) and narrowing of

right portal vain. (b) Peripheral hepatic

ducts are dilated because of obstruction.

The right portal vain was compressed by

a bile duct mass (arrow).

Fig. 2 (a) Endoscopic retrograde

cholangiopancreatography shows a

common bile duct stricture from the

level of the proximal common bile duct

to the intrahepatic ducts. (b)

Percutaneous transhepatic

cholangiography shows persistent

common bile duct stenosis after steroid

treatment. (c) Intraductal

ultrasonography shows an intraductal

mass lesion (arrow) extending with

stenosis of the portal vain.
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Discussion

IgG4-SC is a subtype of autoimmune pancreatitis.
Recent reports have shown that this disease occurs
mainly in the elderly in association with high serum
IgG4 levels and with IgG4-positive plasma cell
infiltration of tissue, leading to fibrosis of various
organs, such as the pancreas, salivary glands, bile
ducts, and retroperitoneum; the disease usually
responds well to steroid therapy.5–8

Clinically, IgG4-SC is often accompanied by
obstructive jaundice due to common bile duct
strictures.9–12 Although these strictures are charac-
teristic on imaging studies, all or part of the bile
duct may be involved in IgG4-SC. Sclerotic changes
in the intrahepatic and extrahepatic bile ducts were
found in one half of patients with IgG4-SC.11

In general, diffuse pancreatic enlargement or a
pancreatic mass with autoimmune pancreatitis is
common in patients with IgG4-SC. However, cases
of isolated biliary tract involvement without pan-
creatic lesions have also been reported.11,12 More-
over, types 3 and 4 IgG4-SC, in the absence of
pancreatitis, may mimic cholangiocarcinoma and
can be difficult to distinguish from malignant
tumors. Therefore, major surgical resections, such
as a hepatectomy or pancreaticoduodenectomy,

have been reported in several patients with this
disease.3,4,10,11

Hilar cholangiocarcinoma is usually referred to as
Klatskin tumor. Curative treatment necessitates bile
duct resection with en bloc hepatectomy. Delays in
surgery are not acceptable for planned curative
treatment of hilar cholangiocarcinoma. However, 5%
to 24% of patients undergoing surgery with a
preoperative diagnosis of hilar bile duct cancers
have been ultimately found to have benign disease,
with strictures mainly caused by postinflammatory
changes.13–17 Therefore it is necessary to differenti-
ate types 3 and 4 IgG4-SC from cholangiocarcinoma,
and thereby avoid unnecessary hepatectomy.

The diagnostic criteria for autoimmune pancrea-
titis according to the HISORt criteria are: (1)
histologic evidence of IgG4-positive cells, (2) evi-
dence of pancreatitis on imaging studies, (3) high
serum IgG4 concentrations, (4) other organ findings,
and (5) a response to steroids.5 In Japan, similar
diagnostic criteria have been proposed. Both sets of
criteria emphasize the importance of histologic
findings, but they include the importance of a
response to steroids as a criterion.18,19

Intraductal ultrasonography plays an important
role in the diagnosis of types 3 and 4 IgG4-SC, which
often shows a smooth, circular-symmetric, and

Fig. 3 (a) Histopathologic examination of the resected common bile duct shows a thickened wall and smooth mucosa without mass

formation. (b) Frozen section shows infiltrating inflammatory cells and granulomatous changes without malignant cells (3100). (c, d)

Microscopic findings show fibrous tissue with an inflammatory cell infiltrate in the bile duct wall (hematoxylin and eosin, 310 and

3100). (e) Immunostaining (3100) of IgG4-positive cells.
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homogeneous bile duct wall. Noda et al20 reported
that intraductal ultrasonography and biopsy pro-
vide useful information for the diagnosis of chol-
angiocarcinoma and IgG4-SC after endoscopic
retrograde cholangiopancreatography in a single
session. Endoscopic biopsy to establish a histopath-
ologic diagnosis is useful and minimally invasive;
however, it yields only a small number of cells from
a limited area. The sensitivity of biopsy for the
diagnosis of cholangiocarcinoma ranges from 54%
to 86%.21,22 Transpapillary biopsy demonstrated
abundant IgG4-positive plasma cells in only 18%
of patients with IgG4-SC.23 Therefore, transpapillary
biopsy may not be useful for the diagnosis of IgG4-
SC, even with IgG4 immunostaining.23–25

To avoid delaying treatment in cases of cholan-
giocarcinoma, we generally have not conducted a
steroid trial for IgG4-SC patients. Moreover, the
present case was not involved in other organs and
right portal vein was compressed, which was
strongly suspicious of a carcinoma. However, after
only one round of steroid pulse treatment, the bile
duct stricture in this patient improved; therefore, we
may make a better diagnosis if we do undertake the
steroid trial. Thus, steroid treatment after percuta-
neous transhepatic portal vein embolization may be
useful in the diagnosis of bile duct stenosis that has
value for hilar bile duct type of IgG4-SC, to estimate
steroid effects.26 If steroid pulse treatment is
effective, we should start conducting routine steroid
trials in these cases, which would greatly improve
our diagnostic success.

In summary, types 3 and 4 IgG4-SCs without
involvement of other organs are challenging to
diagnose because of the difficulty of differentiating
them from hilar cholangiocarcinoma. Diagnostic
criteria emphasize the importance of histologic
findings and transpapillary biopsy. Taken together,
a histopathologic diagnosis obtained with a less
invasive approach may avoid unnecessary hepatec-
tomy. We reported a rare case of IgG4-SC.
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