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Abstract

A 62-year-old male was referred to our hospital because
of liver dysfunction, diffuse pancreatic swelling, and
trachelophyma. At admission, the patient was free of pain.
Physical examination showed enlarged and palpable
bilateral submandibular masses, but no palpable mass or
organomegaly in the abdomen. Laboratory findings were
as follows: total protein 90 g/L with -globulin of 37.3%
(33 g/L), total bilirubin 4 mg/L, aspartate aminotransferase
39 IU/L, alanine aminotransferase 67 IU/L, -glutamyl
transpeptidase 1 647 IU/L, and amylase 135 IU/L. Autoanti-
bodies were negative, and tumor markers were within
the normal range. Serum IgG4 level was markedly elevated
(18 900 mg/L). Computed tomography (CT) showed
diffuse swelling of the pancreas and dilatation of both
common and intra-hepatic bile ducts. Endoscopic
retrograde pancreatography (ERP) revealed diffuse
irregular and narrow main pancreatic duct and stenosis
of the lower common bile duct. Biopsy specimens from
the pancreas, salivary gland and liver showed marked
periductal IgG4-positive plasma cell infiltration with
fibrosis. We considered this patient to be autoimmune
pancreatitis (AIP) with fibrosclerosis of the salivary gland
and biliary tract, prescribed prednisolone at an initial dose
of 40 mg/d. Three months later, the laboratory data
improved almost to normal. Abdominal CT reflected
prominent improvement in the pancreatic lesion. Swelling
of the salivary gland also improved. At present, the patient
is on 10 mg/d of prednisolone without recurrence of the
pancreatitis. We present here a case of AIP with
fibrosclerosis of salivary gland and biliary tract.
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CASE REPORT

A 62-year-old Japanese male was referred to our hospital
because of liver dysfunction, common and intra-hepatic
bile duct dilatation, diffuse pancreatic swelling, and
trachelophyma. He had complained about fatigability and
appetite loss without abdominal pain and noticed enlarged
bilateral submandibular masses. There was no past history
of pancreatitis, biliary tract disease or collagen disease. He
was not a habitual drinker, and his family history was not
contributory.

On admission, the patient was free of pain. Physical
examination showed enlarged and palpable bilateral
submandibular masses, but no palpable mass or organomegaly
in the abdomen. Laboratory tests showed elevation of
hepatobiliary enzyme levels without hyperbilirubinemia:
total-bilirubin 7 mg/L, aspartate aminotransferase 39 IU/L,
alanine aminotransferase 67 IU/L, alkaline phosphatase
1 293 IU/L, -glutamyl transpeptidase 1 647 IU/L. BUN and
creatinine (Cre) levels were also elevated; BUN 230 mg/L,
Cre 17 mg/L. Serum IgG level was elevated to 33 680 mg/L,
serum IgG4, a subclass of IgG, was especially elevated to
1 890 mg/mL, although autoantibodies such as anti-nuclear
antibodies (ANA), rheumatoid factor (RF), SS-A and SS-B
antibody were negative. Pancreatic enzyme levels were
elevated except for amylase (Amy); Amy 135 IU/L, lipase
95 IU/L, trypsin 584 ng/mL, elastase I 5 200 ng/L, and
pancreatic exocrine function determined by the urinary
para-aminobutyric acid excretion rate (BT-PABA test)
was 27.5%. Tumor markers were also elevated: CA19-9
125 U/mL, DUPAN-2 330 U/mL, and SPAN-1 97 U/mL.
The 75 g oral glucose tolerance test showed a diabetic pattern.
The glucagon-loading test revealed impaired insulin secretory
function.

Contrast-enhanced abdominal CT demonstrated diffuse
enlargement of the pancreas, wall thickness of the dilated
common bile duct, and heterogeneous enhancement of
both kidneys (Figures 1A and B). Endoscopic retrograde
pancreatography (ERP) revealed an irregular narrowing of
the entire main pancreatic duct (Figure 2A). Drip infusion
cholangiography-CT (DIC-CT) showed a smooth stenosis
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of the lower common bile duct with upstream dilatation
(Figure 2B). Ultrasonography (US) of the neck showed
diffuse swelling of bilateral salivary glands and Ga
scintigraphy revealed abnormal uptake in the salivary glands
(Figures 3A and B).

Pancreatic tissue samples obtained by needle biopsy
under US showed periductal lymphoplasmacytic infiltration
and marked interstitial fibrosis with acinar atrophy
(Figures 4A and B). Immunohistochemically, diffuse
infiltrates in the pancreas consisted predominantly of
CD4- or CD8-positive T lymphocytes, and IgG4-positive
plasma cells rather than CD20-positive B lymphocytes
(Figures 4C-F). Liver and salivary gland tissue samples by

Figures 1  Abdominal CT scans on admission. Note the diffuse enlargement of the pancreas and wall thickness of the enlarged common bile duct (CBD) (white circle)
(A, B). Abdominal CT scans taken at 3 mo after treatment. Note the improvement in pancreatic swelling and CBD (C, D).

Figure 2  ERP (A) and DIC-CT (B) on admission. A: Note the diffuse irregular
narrowing of the main pancreatic duct (arrow); B : Note the smooth stenosis
of the common bile duct (arrow) and dilatation of the distal port ion of the
biliary tract.

Figure 3  Neck US (A) and Ga scintigraphy (B) on admission. Note the diffuse
swelling (A) and abnormal uptake (B: arrow) in the bilateral salivary glands.
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needle biopsy also showed the periductal IgG4-positive
plasma cell infiltration with interstitial fibrosis (Figures 5A-D).

Oral administration of prednisolone at an initial dose
of 40 mg/d, following a diagnosis of autoimmune
pancreatitis (AIP), led to an immediate improvement in all
blood chemistries including tumor markers and serum
-globulin concentration. In addition, the endocrine function
improved from HbA1c 6.6% to 5.7%, the exocrine function
determined by BT-PABA test also improved from 27.5%
to 52.9% and renal function determined by serum Cre
improved from 17 to 11 mg/L after steroid therapy.
Subsequent follow-up CT showed improvement in
pancreatic swelling, stenosis of lower common bile duct
with upstream dilatation and wall thickness of the bile
ducts and heterogeneous enhancement of both kidneys
(Figures 1C and D). Moreover, the salivary glands swelling
also improved. Prednisolone was gradually reduced to
10 mg/d over the course of 9 wk without any exacerbation.

DISCUSSION

AIP is a recently noted clinical entity and a rare group of
pancreatitis in which autoimmunity is a suspected pathogenic
mechanism. The diagnostic criteria for AIP according
to the Japan Pancreas Society (2002) are as follows: (1)
Diffuse or segmental narrowing of the main pancreatic
duct with irregular wall (more than 1/3 length of the entire
pancreas) and diffuse or localized enlargement of the
pancreas by imaging studies, such as US, CT and magnetic
resonance imaging. (2) High serum -globulin and/or IgG,
or the presence of autoantibodies, such as ANA and RF.
(3) Marked inter-lobular fibrosis and prominent infiltration

of lymphocytes and plasma cells in the periductal area
occasionally with lymphoid follicles in the pancreas. Diagnosis
of AIP is established when criterion 1, together with criteria
2 and/or 3, are fulfilled[1-3]. We diagnosed our patient as
AIP by these criteria.

Recent studies have revealed extrapancreatic involvements
in AIP, such as sclerosing cholangitis, retroperitoneal
fibrosis, and salivary gland swelling[4,5]. In AIP patients, the
high serum levels of IgG4, subclass of IgG, and IgG4-
positive lymphoplasmacytic infiltration are observed not only
in the pancreas, but also in extra-pancreatic organs, such as
the biliary duct, salivary gland and lymph nodes. These
observations suggest a common pathogenesis related to the
IgG4 subclass of immune complexes[6,7]. In our case,
immunohistochemical examination of biopsied specimens
showed infiltration of IgG4-positive plasma cells in the
periductal area of the salivary gland (Figure 5D) and the
portal area of the liver (Figure 5B), as well as in the pancreas
(Figure 4E).

Nishimori et al.[8], found jaundice in 30% of AIP patients
and stenosis of the lower common bile duct in 68% of 64
AIP patients. Two possible mechanisms of  stenosis were
hypothesized: one is the direct effect of the swollen pancreas
on the bile duct, the other is wall inflammatory swelling of
the bile duct wall, independent of the pancreas. In our case,
smooth stenosis of the lower common bile duct was
accompanied by wall thickening of bile duct (Figure 1A),
which improved completely after steroid therapy (Figure 1C).
These results support the latter hypothesis. It is reported
that the histological features of bile duct lesions are similar
to those typically seen in the pancreas[9]. Moreover, the liver
biopsy specimen showed IgG4-positive cell infiltration

Figure 4  Histological examination of pancreatic specimen obtained by needle biopsy. Note the extensive fibrosis, acinar atrophy, infiltration of lymphocytes and
plasma cells were seen. The infiltrates were observed predominantly around the pancreatic duct (A: hematoxylin and eosin staining; B: Masson staining). These
infiltrates consisted mainly of CD4- or CD8-positive T lymphocytes, and CD20-negative and IgG4-positive plasma cells (C-F: immunostaining of CD4, 8, IgG4, and
CD20 respectively).
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around the small bile duct in the portal area (Figure 5B). In
fact, the focus of the bile duct, one of the extrapancreatic
lesion of AIP, is diffuse from the common to intrahepatic
bile ducts. Stenosis of the upper common bile was seen in
53% of AIP patients[8].

Pancreatic islets as well as acinar cells are involved in
the same inflammatory process in AIP[10]. Kamisawa et al.[11],
reported that 42% and 88% of AIP showed pancreatic
endocrine and exocrine dysfunction, respectively. The
endocrine and exocrine function improved in 60% and 50%
of these patients after steroid therapy, respectively. Although
we were unable to demonstrate extensive islet destruction
in the pancreas due to lack of islets in the biopsy specimen,
HbA1c, a marker of glycemic control, improved without
anti-diabetic treatment and the exocrine function evaluated
by BT-PABA test also improved after steroid therapy.

Salivary gland function, which is known to be frequently
impaired in patient with AIP, even when clinical symptoms
are not obvious as determined by 2-microglobulin level in
the saliva and parotid gland scintigraphy improves after
steroid therapy in almost all AIP patients[11,12]. In our case,
the patient noticed swelling of the salivary glands and
abundant infiltration of IgG4-positive plasma cells, which
has not been detected in Sjögren’s syndrome[7]. In addition,
specific marker of Sjögren’s syndrome, anti SS-A and SS-B
antibodies were negative. Swelling of the salivary glands
disappeared after steroid therapy. These results suggest that
the salivary swelling was due to extrapancreatic lesion of
AIP rather than due to Sjögren’s syndrome. Ductal system
of salivary gland and pancreas are similar in histological
structure, so common autoantigen might be involved in the

pathogenesis of these organs.
On admission, mild renal dysfunction was seen and

contrast-enhanced CT demonstrated heterogeneous
enhancement of  both kidneys (Figure 1B). Treatment with
steroid improved CT findings (Figure 1D) and renal
function. Renal dysfunction in AIP is reported to be due to
retroperitoneal fibrosis[13] and/or IgG4-associated
tubulointerstitial nephritis[14,15]. Although we could not prove
histologically, renal dysfunction in the present case was
probably due to tubulointerstitial nephritis, one of the
extrapancreatic involvements in AIP.

Following steroid therapy, most of  all clinical symptoms
and laboratory data improved and the pancreas became
small and atrophic (Figure 1C). Takayama et al.[16], reported
pancreatic stones in 20% of  AIP patients during observation
for 4.5 years. This suggests that AIP is a progressive disease
and a possibility of an early stage of idiopathic chronic
pancreatitis. We continued maintenance steroid therapy
at 10 mg/d, but prognosis with AIP is also unknown at
this stage.

In conclusion, we presented here a case of AIP with
IgG4-associated fibrosclerosis of the salivary gland and
biliary tract. AIP may be one lesion of systemic multifocal
fibrosclerosis in some cases.
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