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Abstract

AIM: To evaluate the histopathological and radiological
findings of the gallbladder in patients with autoimmune
pancreatitis (AIP).

METHODS: The radiological findings of the gallbladder
of 19 AIP patients were retrospectively reviewed.
Resected gallbladders of 8 AIP patients were examined
histologically and were immunostained with anti-
IgG4 antibody. Controls consisted of gallbladders
resected for symptomatic gallstones (7 = 10) and those
removed during pancreatoduodenectomy for pancreatic
carcinoma (7 = 10), as well as extrahepatic bile ducts
and pancreases removed by pancreatoduodenectomy for
pancreatic carcinoma (7 = 10).

RESULTS: Thickening of the gallbladder wall was
detected by ultrasound and/or computed tomography
in 10 patients with AIP (3 severe and 7 moderate);
in these patients severe stenosis of the extrahepatic
bile duct was also noted. Histologically, thickening of
the gallbladder was detected in 6 of 8 (75%) patients
with AIP; 4 cases had transmural lymphoplasmacytic
infiltration with fibrosis, and 2 cases had mucosal-based
lymphoplasmacytic infiltration. Considerable transmural
thickening of the extrahepatic bile duct wall with dense
fibrosis and diffuse lymphoplasmacytic infiltration was
detected in 7 patients. Immunohistochemically, severe
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or moderate infiltration of IgG4-positive plasma cells was
detected in the gallbladder, bile duct, and pancreas of all
8 patients, but was not detected in controls.

CONCLUSION: Gallbladder wall thickening with fibrosis
and abundant infiltration of IgG4-positive plasma cells
is frequently detected in patients with AIP. We propose
the use of a new term, sclerosing cholecystitis, for these
cases that are induced by the same mechanism as
sclerosing pancreatitis or sclerosing cholangitis in AIP.
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INTRODUCTION

Autoimmune pancreatitis (AIP) is a unique form of chron-
ic pancreatitis characterized clinically and morphologi-
cally by irregular narrowing of the main pancreatic duct,
enlargement of the pancreas, increased levels of serum
yglobulin, IgG, or 1gG4, the presence of autoantibodies,
and responsiveness to steroid therapy. Patients with AIP
frequently show stenosis of the bile duct system, including
the intrahepatic and the extrahepatic bile duct"”. Ultra-
sonography (US) or endoscopic ultrasonography (EUS)
studies have demonstrated the bile duct wall thickening in
segments without abnormalities on cholangiography, as
well as in stenotic portionsm. The histopathological find-
ings in the pancreas of AIP are fibrosis and lymphoplas-
macytic infiltration with abundant IgG4-positive plasma
cells. However, these characteristics are also detected in
the bile duct wall of patients with AIP™. These findings
suggest a close relationship between AIP and sclerosing
cholangitisl7j, though there are only a few studies that have
evaluated the gallbladder in AIPY. In the present study, we
evaluated the histopathological and radiological findings of
the gallbladders of AIP patients.
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Figure 1 Severe thicke-
ning of the gallbladder
wall in a patient with
autoimmune pancreatitis
on US.

Figure 2 Moderate thic-
kening of the gallbladder
wall in a patient with
autoimmune pancreatitis
on US.

MATERIALS AND METHODS

Patients

The study subjects were 19 patients with AIP in whom
the gallbladder was examined by US and computed
tomography (CT) before treatment for AIP. The patients
were diagnosed based on the following criteria: (1)
irregular narrowing of the main pancreatic duct (# = 19);
(2) enlargement of the pancreas (7 = 17); (3) pancreatic
histology showing dense lymphoplasmacytic infiltration
with fibrosis (# = 8); (4) elevation of serum yglobulin (=
2.0 g/dL, » =13), IgG (= 1800 mg/dL, » = 13), IgG4 (=
136 mg/dL, » = 14); (5) presence of autoantibodies (# =
9); and (6) morphological and serological effectiveness of
steroid treatment (# = 11). A clinical diagnosis of AIP was
made in all patients who in addition to fulfilling criteria 1,
met at least 2 of the remaining criteria.

Six patients had a pancreatoduodenectomy, and 2 had a
bile duct resection, cholecystectomy, and a choledochoduo-
denostomy with a pancreatic biopsy. These 8 patients
had obstructive jaundice due to marked stenosis of the
extrahepatic bile duct and were suspected of having
carcinoma of the head of the pancreas. Stenosis of the
extrahepatic bile duct occurred in 16 patients (1 upper bile
duct and 15 lower bile ducts).

Methods
The radiological findings of the gallbladders of all 19

Figure 3 Transmural lymphopla-
smacytic infiltration with fibrosis in
the gallbladder wall of a patient with
autoimmune pancreatitis.

patients were retrospectively reviewed. The degree of
thickening of the gallbladder wall was classified into 3
categories: severe (thickness = 8 mm, Figure 1); moderate
(thickness from = 4 mm to < 8 mm, Figure 2); and mild
or none (thickness < 4 mm).

At least 3 sections of the resected gallbladder of
the 8 AIP patients were histologically examined and
immunostained by anti-IgG4 antibody (The Binding
Site, Birmingham, UK) with avidin-biotin-peroxidase
complex (ABC). The pattern of gallbladder inflammation
was classified into 2 types: transmural in which the
inflammatory infiltrates extended through the gallbladder
wall and included involvement and focal destruction of
the muscularis (Figure 3); and mucosal-based, in which the
inflammatory infiltrates were prominently detected within
the lamina propria. The degree of histological thickening
of the bile duct wall was classified into 3 categories: severe
(thickness = 4 mm); mild (thickness from = 2 mm to <
4 mm); and none (thickness < 2 mm).

The number of immunohistochemically identified
cells per high power field (HPF) in each specimen
was counted. The degree of infiltrated IgG4-positive
plasma cells was classified as severe (>20/HPF,
Figure 4); moderate (10-20/HPF); mild (5-9/HPF);
and few (0-4/HPF). The gallbladders resected for
symptomatic gallstones (#z = 10), those removed during
pancreatoduodenectomy for pancreatic carcinoma (7
= 10), and the extrahepatic bile ducts and pancreases
removed during pancreatoduodenectomy for pancreatic
carcinoma (7 = 10) were also examined histologically and
immunohistochemically as controls.

RESULTS

Thickening of the gallbladder wall was detected on US
and/or CT in 10 patients with AIP [3 severe (Figure 1)
and 7 moderate (Figure 2)]. All of the 10 patients also had
stenosis of the extrahepatic bile duct. The presence of
gallstones was noted in only 2 patients.

Histologically, thickening of the gallbladder was
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Figure 4 Severe infiltration of IgG4-positive plasma cells in the gallbladder wall of
a patient with autoimmune pancreatitis.

Table 1 Relationship between thickening of the gallbladder wall

and infiltration of 1gG4-positive plasma cells in the gallbladder
wall, bile duct wall and pancreas

Thickening of the Infiltration of 1gG4-positive plasma cells
gallbladder wall
n Gallbladder wall Bile duct wall Pancreas

Severe Moderate Severe Moderate Severe Moderate

Transmural: severe

4 4 0 4 0 4 0
Mucosal-based

2 2 0 2 0 2 0
None

2 0 2 1 1 2 0

detected in 6 of 8 (75%) patients with AIP who
underwent surgery; 4 of these 6 patients had transmural
lymphoplasmacytic infiltration with fibrosis (Figure 3),
and 2 had mucosal-based lymphoplasmacytic infiltration.
Lymphoid nodule formation was detected in 2 patients.
No patients had dysplastic or neoplastic changes of the
gallbladder epithelium. Considerable transmural thickening
of the extrahepatic bile duct wall with dense fibrosis and
diffuse lymphoplasmacytic infiltration was detected in 7
patients. However, transmural thickening of the gallbladder
wall with lymphoplasmacytic infiltration and fibrosis was
not detected in the controls.

Immunohistochemically, severe infiltration of IgG4-
positive plasma cells was detected in the pancreas of all
patients. Severe infiltration of IgG4-positive plasma cells
was also detected in the gallbladder (Figure 4) and bile
duct wall of 6 patients with thickening of the gallbladder
wall. Moderate infiltration of IgG4-positive plasma cells
was also detected in the non-thickened gallbladders. In all
control cases, IgG4-positive plasma cell infiltration in the
gallbladder, bile duct, and pancreas was classified as few

(Table 1).

DISCUSSION

In AIP, stenosis of the bile duct system is detected from
94%" to 100%"" of patients. In most patients, the lower
bile duct is narrowed, and the intrahepatic bile duct or up-
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per bile duct is occasionally involved. Histologically, dense
lymphoplasmacytic infiltration with fibrosis, which is the
characteristic finding in the pancreas of AIP patients, is
also detected in the transmural bile duct wall of many
patients with AIPP, Immunohistochemically, abundant
infiltration of IgG4-positive plasma cells is specifically
detected in the pancreas of AIP, but the infiltration is also
detected in the bile duct wall of AIP patients™. Bile duct
involvement in AIP is considered to be sclerosing cholan-
gitis, which is induced by the same mechanism as scleros-
ing pancreatitis'”.

According to a reportls] on the pathology of gallbladder
lesions in patients with AIP, 12 of 20 (60%) cases of AIP
showed intense inflammatory infiltrates, and 7 cases (35%)
showed transmural chronic cholecystitis. In the present
study, severe or moderate thickening of the gallbladder
wall was radiologically detected in 10 of 19 (53%) AIP pa-
tients; in these 10 patients, stenosis of the extrahepatic bile
duct was also observed. Histologically, thickening of the
gallbladder wall was detected in 6 of 8 (75%) AIP patients
who underwent surgery; 4 of the 6 showed transmural
inflammation and 2 showed mucosal-based inflammation.
These 6 patients also showed severe transmural thickening
of the extrahepatic bile duct wall. Immunohistochemically,
severe or moderate infiltration of IgG4-positive plasma
cells was detected in the gallbladder, bile duct, and pan-
creas of all 8 AIP patients in whom surgery was done, but
was not detected in controls. These findings suggest that
thickening of the gallbladder wall is one of the extrapan-
creatic lesions that is frequently detected in AIP patients
and is characterized by transmural wall thickening with
abundant infiltration of IgG4-positive plasma cells. Thus,
we propose the use of a new term, sclerosing cholecysti-
tis, to describe this condition that is induced by the same
mechanism as sclerosing pancreatitis or sclerosing cholan-
gitis in AIP.

In conclusion, sclerosing cholangitis is one of the
extrapancreatic lesions that is frequently detected in AIP
patients and is characterized by transmural wall thickening
with abundant infiltration of IgG4-positive plasma cells.
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