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Background: Autoimmune pancreatitis is a unique clinical entity proposed recently, and is sometimes
associated with inflammation of other organs.
Aims: To examine the pathophysiology of the pancreas and other organs in patients with autoimmune
pancreatitis.
Patients and methods: We evaluated clinicopathological findings in six resected and one autopsied
patient with autoimmune pancreatitis. The pancreas, peripancreatic tissue, bile duct, and gall bladder
were examined histologically and immunohistochemically. Biopsied salivary gland and cervical lymph
node of one patient were also examined. We also performed similar immunohistochemical examina-
tions in pancreatectomy specimens from 10 patients with alcoholic chronic pancreatitis and biopsied
salivary glands from five patients with Sjögren’s syndrome.
Results: Stenosis of the extrahepatic bile duct was detected in all patients. Histological findings were
characterised by diffuse lymphoplasmacytic infiltration with marked interstitial fibrosis and acinar atro-
phy, obliterated phlebitis of the pancreatic veins, and involvement of the portal vein.
Immunohistochemically, diffusely infiltrating cells consisted predominantly of CD4 or CD8 positive T
lymphocytes and IgG4 positive plasma cells. Similar inflammatory processes also involved the
peripancreatic tissue, extrahepatic bile duct, gall bladder, and salivary gland. Lymph nodes were
swollen with infiltration of IgG4 positive plasma cells. None of these findings was seen in alcoholic
chronic pancreatitis or Sjögren’s syndrome.
Conclusions: The development of the specific inflammations in extensive organs as well as the pan-
creas in patients with autoimmune pancreatitis strongly suggests a close relationship between
autoimmune pancreatitis and multifocal fibrosclerosis.

Since Sarles and colleagues1 reported a particular type of
pancreatitis with hypergammaglobulinaemia, many in-
vestigators have suggested that an autoimmune mech-

anism may be involved in some patients with pancreatitis.2–4

Recently, the concept of autoimmune pancreatitis has been
proposed in which several unique clinical and roentographic
findings have been shown.5–8 In the TIGAR-O risk factor
classification system of chronic pancreatitis proposed in 2001,
autoimmunity was categorised as one of six risk factors.9

Autoimmune pancreatitis has been occasionally observed in
association with Sjögren’s syndrome, primary sclerosing
cholangitis, or primary biliary cirrhosis.10 However, the
autoimmune mechanisms that contribute to the pathogenesis
or physiology of pancreatitis remain poorly understood. We
studied seven patients with autoimmune pancreatitis clinico-
pathologically, and addressed particularly the relationship
between autoimmune pancreatitis and multifocal fibrosclero-
sis.

MATERIALS AND METHODS
Patients and materials
Between 1987 and 2002, 16 patients were diagnosed as having
autoimmune pancreatitis at Tokyo Metropolitan Komagome
Hospital. We diagnosed autoimmune pancreatitis according to
the presence of the following criteria: (1) enlarged pancreas
on ultrasonography or computed tomography; (2) irregular
narrowing of the main pancreatic duct on endoscopic
retrograde cholangiopancreatography (ERCP); (3) increased
serum gammaglobulin level or presence of autoantibodies;
and (4) clinical improvement with steroid therapy. We exam-
ined clinical and roentographic findings, and immunological

results, including autoantibodies (antinuclear antibody, anti-
mitochondrial antibody, and rheumatoid factor). Pancrea-
toduodenectomy was performed in six patients with suspicion
of pancreatic tumour. Autopsy was performed in one patient
who died of associated pulmonary carcinoma. We examined
these seven cases histologically and immunohistochemically.

Immunohistochemistry
All specimens from the seven cases were fixed in 10% formal-
dehyde. Serial sections (4 µm thick) were cut from paraffin
embedded tissue blocks. Immunohistochemical analysis was
carried out on sequent sections using the avidin-biotin-
peroxidase complex method. Sections of the pancreas, includ-
ing peripancreatic tissue, extrahepatic bile duct, and gall blad-
der were stained with the primary antisera listed in table 1.
Sections of biopsied salivary gland and cervical lymph node
from case No 2 were also examined.

The number of immunohistochemically identified CD4,
CD8 positive T, or CD20 positive B lymphocytes, and IgG, IgA,
IgM, or IgG4 positive plasma cells was counted in the periduc-
tal lesion of the pancreas, peripancreatic lesions, lymph nodes,
bile duct, gall bladder wall, and salivary gland per high power
field (hpf). Four fields were analysed per case. Degree of infil-
trated inflammatory cells was classified as:

++ (severe: >100/hpf);

+ (moderate: <100, >30/hpf);
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Abbreviations: ERCP, endoscopic retrograde
cholangiopancreatography; hpf, high power field.
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± (slight: <30, >10/hpf);

− (negative: <10/hpf).

We also performed similar immunohistochemical examina-
tions in pancreatectomy specimens from 10 patients with
alcoholic chronic pancreatitis and in biopsied salivary glands
from five patients with Sjögren’s syndrome.

RESULTS
Clinical and roentographic findings
There were seven patients (six males and one female), aged
65–79 years (mean 71.9). The initial symptom was icterus in
six patients. Marked stenosis of the bile duct was detected in
all patients. The lower bile duct was affected in six cases and
the upper and middle bile duct in one. Swelling of the
pancreas and narrowing of the main pancreatic duct were
detected in all patients. Hypergammaglobulinaemia (>2.0
g/dl) was observed in four patients who also showed elevated
levels of serum IgG (>1800 mg/dl). Autoantibodies were posi-
tive in five patients. Two patients had other autoimmune dis-
eases (table 2).

Histological and immunohistochemical findings
Histological findings in autoimmune pancreatitis can be sum-
marised as follows: diffuse lymphoplasmacytic infiltration and
marked interstitial fibrosis with acinar atrophy throughout
the pancreas involving the retroperitoneal peripancreatic
tissue (fig 1); narrowing of the pancreatic duct by periductal
fibrosis with lymphoplasmacytic infiltration (fig 2A, B); oblit-
erated phlebitis of the variable sized pancreatic veins and
involvement of the portal vein with lymphoplasmacytic infil-
trate and proliferation of fibroblasts in and around the walls of
the veins (fig 3A); and diffuse thickening of the wall of the
common bile duct and gall bladder with marked fibrosis and
lymphoplasmacytic infiltration (table 3). Calcification or
pseudocyst was not detected. Regional and cervical lymph
nodes were swollen up to 2.0 cm in diameter and showed

marked follicular hyperplasia and dense plasmacytic infiltra-
tion. Histological examination of the biopsied salivary gland
showed diffuse acinar atrophy with interstitial fibrosis and
lymphoplasmacytic infiltration.

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 (fig 4A). CD8 positive T
lymphocytes were occasionally found in the pancreatic duct
epithelium itself. Infiltration of CD4 or CD8 positive T
lymphocytes and IgG4 positive plasma cells were detected in
the obliterated veins (fig 3B). The epithelium of small sized
pancreatic ducts and the bile duct focally expressed HLA-DR,
which were surrounded by HLA-DR positive T lymphocytes.
This pattern of cellular infiltration was the same as that of the
peripancreatic tissue, upper and lower bile duct (fig 4B), gall
bladder, and salivary gland (fig 4C). Plasma cells infiltrated

Table 1 Monoclonal antibodies used to investigate the inflammatory infiltrate in the
organs of patients with autoimmune pancreatitis, alcoholic chronic pancreatitis, and
Sjögren’s syndrome

Antigen Source Pretreatment Dilution

CD4 T cell subset (clone 1F6) Novocastra Autoclave 1:20
CD8 T cell subset (clone C8/144B) Dako Autoclave 1:100
CD20 B cells (clone L26) Dako Not done 1:200
HLA-DR (clone TAL. 1B5.) Dako Autoclave 1:30
IgG MBL Pronase 1:750
IgG4 The Binding Site Pronase 1:500
IgA Dako Pronase 1:5000
IgM Dako Pronase 1:5000

Table 2 Clinical features of patients with autoimmune pancreatitis

Case
No

Age
(y) Sex

Initial
symptom

Stenosis of
bile duct

Swelling of
pancreas

Gamma
globulin (g/dl)

Autoimmune
antibodies

Associated diseases

Treatment

ANA AMA RF

1 69 M Icterus Lower Diffuse 3.01 + + − Resection
2 65 F Icterus Lower Diffuse 4.64 + − + RA, Sjogren’s syndrome Resection
3 77 M Icterus Lower Head 1.77 + − - Resection
4 71 M Epigastralgia Lower Head 3.63 + ND − Resection
5 79 M Icterus Upper/middle Diffuse 0.81 + − − Sclerosing cholangitis Resection
6 65 M Icterus Lower Head 1.70 − − + Resection
7 77 M Icterus Lower Diffuse 3.87 ND ND ND PTBD

ANA, antinuclear antigen; AMA, antimitochondrial antigen; RF, rheumatoid factor; RA, rheumatoid arthritis;ND, not done; PTBD, percutaneous
transhepatic biliary drainage.

Figure 1 Characteristic low power view of the pancreas showing
prominent interstitial fibrosis with marked atrophy of the exocrine
pancreas and diffuse inflammatory cell infiltration throughout the
pancreas (haematoxylin-eosin, ×8)
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in the regional or cervical lymph nodes were also positive for
IgG4 (fig 4D). Marked infiltration of CD4 or CD8 positive T
lymphocytes or IgG4 positive plasma cells was not observed
in the pancreas or biliary tract of patients with alcoholic
chronic pancreatitis. Infiltration of IgG4 positive plasma cells
was not detected in lymph nodes of patients with alcoholic
chronic pancreatitis or salivary glands of those with Sjögren’s
syndrome.

DISCUSSION
Autoimmune pancreatitis is a clinical entity proposed recently
in which several unique clinical findings have been shown,6–8

but the pathogenesis and pathophysiology are still unclear.
The clinical characteristics of autoimmune pancreatitis in our
series can be summarised as follows: (1) frequent involvement
in relatively elderly men; (2) diffuse enlargement of the pan-
creas; (3) diffuse irregular narrowing of the main pancreatic
duct on ERCP; (4) stenosis of the common bile duct; (5)
increased levels of serum gammaglobulin or immunoglobulin

G; (6) presence of autoantibodies; (7) occasional association
with other autoimmune diseases; and (8) effective steroid
therapy. Entities termed sclerosing pancreatitis11 or pancreati-
tis with narrowing pancreatic duct12 are similar and may over-
lap with autoimmune pancreatitis. Coexistence of pancreatitis
with other systematic exocrinopathies also overlaps with
autoimmune pancreatitis.

Histological and immunohistochemical findings in
patients with autoimmune pancreatitis were characteristic.
CD4 or CD8 positive T lymphocytes and IgG4 positive plasma
cells infiltrated diffusely with marked interstitial fibrosis
and obliterated phlebitis through the pancreas. Similar
inflammatory processes involved the peripancreatic tissue,
extrahepatic bile duct, gall bladder, and salivary gland. Lymph
nodes were swollen with infiltration of IgG4 positive plasma
cells.

Hamano and colleagues11 reported that high serum IgG4
concentrations were observed in patients with autoimmune
pancreatitis but not in other diseases of the pancreas or biliary

Figure 2 Periductal non-occlusive fibrosis with lymphoplasmacytic infiltration and irregular condensation, and rupture of the elastic fibres of
the pancreatic ductal wall. ((A) Haematoxylin-eosin, ×24; (B) Elastica Van Gienson, ×24.)

Figure 3 Pancreatic vein showing complete luminal obliteration with prominent cellular infiltrates and fibrosis ((A) Elastica Van Gienson,
×50). Infiltration of IgG4 positive plasma cells was detected in the obliterated vein and in the interstitium around it ((B) immunostaining of IgG4,
×50).
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tract, and suggested that the pathogenesis of autoimmune
pancreatitis is closely related to the IgG4 subclass of immune
complexes. In our immunohistochemical study, infiltration of
IgG4 positive plasma cells was detected in extensive organs as
well as in the pancreas of patients with autoimmune pancrea-
titis, but was not observed in the pancreas, biliary tract, or
lymph nodes of patients with alcoholic chronic pancreatitis, or
the salivary glands of those with Sjögren’s syndrome. This

phenomenon seems to be a specific change in autoimmune
pancreatitis.

Ectors and colleagues13 reported that the specific pathologi-
cal change of non-alcoholic chronic pancreatitis was a
conspicuous periductal inflammation consisting mainly of
CD4 or CD8 positive T lymphocytes that apparently caused
duct obstruction, and proposed the term chronic duct
obstructive pancreatitis. These morphological findings of the

Table 3 Histological and immunohistochemical findings of the pancreas, peripancreatic tissue, lymph nodes, biliary
tract, and salivary gland in patients with autoimmune pancreatitis, alcoholic chronic pancreatitis, and Sjögren’s
syndrome

Fibrosis

Cellular infiltration

Lymphocyte Plasma cell

CD4+ T cell CD8+ T cell CD20+ B cell IgG+ IgG4+ IgA+ IgM+

Autoimmune pancreatitis
Pancreas ++ ++ ++ +/− + + − −
Peripancreatic tissue +/− ++ ++ +/− + + − −
Peripancreatic lymph nodes − ++ ++ ++ + + − −
Cervical lymph node − ++ ++ ++ + + − −
Upper bile duct wall + + + +/− +/− +/− − −
Lower bile duct wall ++ ++ ++ +/− + + − −
Gall bladder wall + + + − +/− +/− − −
Salivary gland + + + + + + − −

Alcoholic chronic pancreatitis
Pancreas ++ +/− +/− +/− − − − −
Peripancreatic lymph nodes − ++ ++ ++ − − − −
Lower bile duct wall + +/− +/− +/− − − − −

Sjögren’s syndrome
Salivary gland + + + + − − − −

Figure 4 Many IgG4 positive plasma cells infiltrated around the pancreatic duct ((A) immunostaining of IgG4, ×40) and the common bile
duct ((B) immunostaining of IgG4, ×40). Infiltration of IgG4 positive plasma cells was detected in the salivary gland ((C) immunostaining of
IgG4, ×100) and cervical lymph node ((D) immunostaining of IgG4, ×80).
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pancreas were similar to those of our cases of autoimmune
pancreatitis.

Multifocal fibrosclerosis is an uncommon fibroproliferative
systemic disorder with multiple manifestations, including ret-
roperitoneal fibrosis, sclerosing cholangitis, Riedel’s thyroidi-
tis, fibrotic pseudotumour of the orbit and fibrosis of the sali-
vary glands. The microscopic pathology of these disorders is
similar, showing a fibrotic process infiltrated with blood
vessels, lymphocytes, and plasma cells. It is suggested that
they are all interrelated and probably different manifestations
of a common disorder of fibroblastic proliferation.14 One of the
characteristic pathological findings of multifocal fibrosclerosis
with retroperitoneal fibrosis is a phlebitis which begins with
inflammation of the vessel wall. The elastic lamellae are spilt
up and the lumen is filled with connective tissue that contains
capillaries and lymphocytes.15 These findings are the same as
obliterated phlebitis extensively detected in autoimmune
pancreatitis, and the process is similar to narrowing of the
pancreatic duct induced by rupture of the elastic fibres of duc-
tal wall. Nine cases of pancreatic pseudotumour or chronic
pancreatitis associated with multifocal fibrosclerosis have
been reported in the literature.16–23 They were seven males and
two females, and the age range was 31–63 (mean 48.9). All
five patients treated with steroid improved. In retroperitoneal
fibrosis, males outnumber females by 3 to 1, usual time of
onset is in middle age, and steroid therapy is sometimes
effective.24 25

The development of specific inflammation in extensive
organs as well as in the pancreas, and frequent involvement of
relatively elderly men with autoimmune pancreatitis, strongly
suggest a close relationship between autoimmune pancreatitis
and multifocal fibrosclerosis. So-called autoimmune pancrea-
titis may not be a simple pancreatitis but one lesion of
systemic disease of multifocal fibrosclerosis.
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