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ABSTRACT: Autoimmune pancreatitis is a unique form of chronic pancreatitis characterised by a

high-serum immunoglobulin (Ig)G4 concentration involving various extra pancreatic lesions.

A 63-yr-old female with autoimmune pancreatitis complained of cough. Chest computed

tomography revealed an irregular stenosis of the central airway, lung hilar and mediastinal lymph

node swelling, and a marked thickness of the bronchovascular bundle. Bronchoscopic

examination revealed an irregular tracheobronchial stenosis accompanied with an oedematous

mucosa and engorged vessels. Lung hilar and mediastinal lymph node swelling, central airway

stenosis and bronchoscopic findings remarkably resembled those of sarcoidosis.

Bronchial biopsy specimens demonstrated diffuse infiltrations of plasma cells, lymphocytes

and eosinophils with fibrosis. Immunostaining showed infiltration of several IgG4-positive plasma

cells. The patient was treated with oral prednisolone at 1 mg?kg-1?day-1 for pancreatic lesions. A

month later, the lung lesions, including central airway stenosis, lung hilar and mediastinal lymph

node swelling, and bronchovascular bundle thickness, had dramatically improved along with

improvement of pancreatitis, thus indicating a close association between the two conditions.

This is the first report of a patient with autoimmune pancreatitis showing central airway stenosis

similar to that of sarcoidosis.
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A
utoimmune pancreatitis is a unique form
of chronic pancreatitis characterised by a
high-serum immunoglobulin (Ig)G4 con-

centration and various extra pancreatic complica-
tions, including sclerosing sialoadenitis, sclerosing
cholangitis, retroperitoneal fibrosis, tubulointer-
stital nephritis [1] and lung lesions, such as hilar
lymphadenopathy, lung nodule [2] and interstitial
pneumonia [3]; thus suggesting that this disease
consists of a spectrum of systematic diseases.
These extra pancreatic lesions exhibit similar
histopathological findings to those in the pan-
creas, including dense infiltration of IgG4-positive
plasma cells and T lymphocytes with fibrosis [1],
and have sometimes been misdiagnosed as the
specific diseases of corresponding organs, such as
Sjoegren’s syndrome for lachrymal and salivary
gland lesions and primary sclerosing cholangitis
for bile duct lesion, leading to incorrect therapy
[4]. Herein, the present authors report a patient
with autoimmune pancreatitis showing central
airway stenosis in which special care was needed
to differentiate it from sarcoidosis.

CASE REPORT
A 63-yr-old female was admitted to the present
authors’ hospital (Shinshu University School of
Medicine, Matsumoto, Japan) complaining of
cough, a loss of appetite and pale stool. She had
undergone resection of a right submandibular
gland neoplasm at age 58 yrs. The peripheral blood
cell count was normal and a biochemistry exam-
ination revealed the following: total bilirubin
0.49 mg?dL-1; alanine aminotransferase 77 IU?L-1;
aspartate aminotranferase 28 IU?L-1; alkaline phos-
phatase 425 U?L-1 (normal range: 124–367 U?L-1);
c-glutamyltransferase 127 IU?L-1 (normal range: 6–
30 IU?L-1); and amylase 48 IU?L-1 (normal range:
44–127 IU?L-1). The IgG level was elevated to
2,889 mg?dL-1. At the same time, the patient was
diagnosed with diabetes. Other serological tests
were within the normal range. Radiological studies
showed diffuse enlargement of the pancreas, a
circumference of lymphadenopathy and an irregu-
lar narrowing of the main pancreatic duct; these
findings corresponded to those of autoimmune
pancreatitis. Serum IgG4 was measured and
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revealed an elevated value of 1,660 mg?dL-1. An immuno-
histochemical examination of biopsy specimens from the bile
duct showed infiltration of IgG4-positive plasma cells. Therefore,
the patient was diagnosed to have autoimmune pancreatitis.

The left submandibular gland swelling and lung hilar and
mediastinal lymph node swelling were detected by chest
computed tomography (CT) and thought to be the extra
pancreatic lesions of autoimmune pancreatitis. In addition, the
patient had suffered from cough and chest CT revealed an
irregular stenosis of the central airway and a marked thickness
of the bronchovascular bundle (fig. 1a). A lung function test
revealed a vital capacity of 3.11 L (129% predicted), forced
expiratory volume in one second (FEV1) of 2.17 L (106.4%
pred), FEV1/forced vital capacity (FVC) of 67.8% and a
diffusing capacity of the lung for carbon monoxide of
17.7 mL?min-1?mmHg-1 (84.3% pred).

Bronchoscopic examination unveiled an irregular tracheobron-
chial stenosis accompanied with mucosal oedema and
engorged vessels (fig. 2), which closely mimicked the findings
observed in sarcoidosis. Analysis of the bronchoalveolar
lavage fluid revealed a cell count of 4.06104?mL-1, with
60.6% macrophages, 39% lymphocytes (CD4/8 ratio 4.48), 0%
eosinophils and 0.4% neutrophils, which were also similar to
the findings of sarcoidosis. Bronchial biopsy specimens
demonstrated diffuse inflammatory infiltrates consisting
mainly of plasma cells, lymphocytes and scattered eosinophils
with fibrosis.

An immunohistochemical examination showed infiltration of
several IgG4-positive plasma cells (fig. 3). The number of IgG4-
positive cells was superior to that of IgG1-positive cells, and the
number identified per high power field (HPF) was scored as
severe (.30 per HPF) according to KAMISAWA et al. [5], which
has been described elsewhere [6]. The present authors did not
identify any specific finding in the biopsy specimens from right
S2 and S3. At this time, the serum angiotensin-converting

enzyme (ACE) level was 5.3 U?I-1 (7.0,25.0 U?I-1). These
findings were similar to the findings of the bile duct and were
considered to be an IgG4-related change. The patient was
treated with oral prednisolone at 1 mg?kg-1?day-1. One month
later, the enlargement of the pancreas, the circumference of
lymphadenopathy, the irregular narrowing of the main pan-
creatic duct and left submandibular gland swelling had all
dramatically improved. A chest CT revealed a significant
improvement of the central airway stenosis (fig. 1b), lung hilar
and mediastinal lymph node swelling, and the thickness of the
bronchovascular bundles. The IgG4 level decreased to
515 mg?dL-1. The results of the lung function tests were also
improved. The vital capacity was 3.23 L (134% pred), FEV1 was
2.86 L (140.2% pred), FEV1/FVC was 89.9% and diffusing
capacity of the lung for carbon monoxide was
25.3 mL?min-1?mmHg-1 (120.2% pred).

DISCUSSION
Mediastinal lymphadenopathy [1, 2], interstitial pneumonia [3]
and inflammatory pseudotumour of the lung [3, 7] have been
previously reported as pulmonary manifestations of autoim-
mune pancreatitis; however, no pulmonary lesion of central
airway stenosis has been reported. In previous studies,
histological examinations of the lung lesions showed a dense
infiltration of lymphocytes and plasma cells in the thickened
interstitium of the alveoli, around the bronchioles and the
peribronchovascular region. In addition, immunostaining
showed an infiltration of IgG4-positive plasma cells in these
areas [2, 3, 7]. ZEN et al. [7] reported an inflammatory
pseudotumour with IgG4-positive plasma cells. They also
observed an irregular narrowing of bronchioles entrapped in
nodules and an interstitial pneumonia pattern at the bound-
aries of nodules. The present case showed the central airway
stenosis and thickness of the bronchovascular bundles. In
addition, the immunohistochemical findings of bronchial
mucosal biopsy specimens were similar to those observed in
previous studies, but with no special findings in bronchioles.

b)a)

FIGURE 1. a) An irregular stenosis of bilateral central airway with marked thickness of peribronchial area and mediastinal lymph node swelling were seen in pre-treatment

of chest computed tomography. b) An improvement of central airway stenosis and mediastinal lymph node swelling was seen after prednisolone treatment.
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Steroid therapy dramatically improved the central airway
stenosis, thus indicating a close association between central
airway stenosis and autoimmune pancreatitis. Accordingly,
the pulmonary manifestations of central airway stenosis found
in the present case are considered to be IgG4-related lesions.
Lung lesions of autoimmune pancreatitis, including the
interstitium of the alveoli, around the bronchioles, the
peribronchovascular region and central airway, were all in
the broad category of the interstitium.

Lung hilar and mediastinal lymph node swelling are char-
acteristics of sarcoidosis and central airway stenosis has been
reported to be one of the clinical phenotypes [8]. In sarcoidosis,
granulomas and serum ACE elevation were often observed [9];
however, in the present case, granulomatous change was not
detected in the central airway specimens and a normal ACE
value was shown. In addition, the present authors did not
observe any IgG4-positive plasma cells in the bronchial biopsy
specimens of four sarcoidosis patients with a thickened
bronchial wall who were examined at Shinshu University
School of Medicine. Therefore, these clinical findings were able
to help differentiate between IgG4-related pulmonary lesion
and sarcoidosis. However, IgG4-related lesions have some-
times been found without any pancreatic manifestations. The
solitary manifestation of an IgG4 related pulmonary lesion
may show findings similar to those of sarcoidosis. Therefore,
special care is required to accurately differentiate between
these two conditions.

Some studies found high serum concentrations of IgG4 in
patients with atopic dermatitis, asthma and some parasitic
diseases, which are a direct response to an exogenous antigen
[10]. Patients with severe asthma sometimes showed irregular
tracheobronchial stenosis accompanied with an oedematous

change of the mucosa; however, the present patient never had
any episodes of bronchial asthma. In addition, IgG4-positive
cell infiltration has been found in pancreatic cancer and
chronic pancreatitis [11, 12]. However, IgG4-positive cells in
these diseases are fewer than in autoimmune pancreatitis
patients and the tissue specimens of these cases were not
associated with lymphoplasmacytic sclerosing pancreatitis,
which was the characteristic attribute of autoimmune pancrea-
titis.

In conclusion, the present authors experienced an impressive
case of central airway stenosis with autoimmune pancreatitis.
The characteristic findings of this case were central airway
stenosis, submucosal immunoglobulin G4 positive plasma cell
involvement and an obvious relief of the stenosis by
corticosteroids. As a result, such cases need to be carefully
differentiated from sarcoidosis.
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FIGURE 2. An irregular tracheobronchial stenosis accompanied with mucosal

oedema and engorged vessels were seen by bronchoscopy.

FIGURE 3. An immunohistochemical examination of bronchial biopsy speci-

men shows dense infiltration of immunoglobulin G4-positive plasma cells in

submucosal area. Scale bar550 mm.
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