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Abstract
A 75-year-old woman underwent thoracoscopic right upper lobectomy for lung
cancer. A histopathological examination showed adenocarcinoma, pT1aN0M0
stage IA1. At six months after surgery, chest computed tomography
(CT) revealed pericardial nodules that had not been detected before pulmonary
resection. Postoperative CT performed two months later revealed that the nod-
ules were growing and F18 fluorodeoxyglucose-positron emission tomography
showed a maximum standardized uptake of 9.87. Blood tests revealed no elevated
tumor markers, with the exception of a mildly elevated interleukin-2. Based on
the above results, thoracoscopic biopsy was performed due to the suspected
recurrence of lung cancer or malignant lymphoma. The histopathological exami-
nation of the nodule revealed immunoglobulin G4 (IgG4)-related inflammatory
pseudotumor. The serum IgG4 levels were elevated (358 mg/dL, normal:
4.5–117.0 mg/dL). No additional treatment was required because all nodules
were observed to have disappeared naturally on a follow-up CT scan performed
two months after the surgical biopsy. The patient has been followed-up for two
years without recurrence.
Key points
Significant findings of the study: We report a case of pericardial immunoglobu-
lin G4-related inflammatory pseudotumor that appeared after right upper lobec-
tomy for lung cancer, and which naturally disappeared without any treatment.
What this study adds: There was an immunoglobulin G4-related inflammatory
pseudotumor which appeared as multiple nodules in the pericardial space, and
this should be kept in mind when considering the differential diagnosis of
intrapericardial nodules.

Introduction

Immunoglobulin G4 (IgG4)-related disease can involve
multiple organs, particularly exocrine organs, such as the
pancreas, salivary glands, and biliary tract,1,2 but is rela-
tively rare in the pericardium. Although there have been
reports of IgG4-related disease with pericardial thickening
and pericardial effusion,3–6 our search of the relevant liter-
ature revealed no cases with intrapericardial nodules.
We herein report a case of IgG4-related inflammatory

pseudotumor with pericardial nodules after right upper
lobectomy for lung cancer.

Case report

A 75-year-old woman underwent thoracoscopic right
upper lobectomy for lung cancer. The histopathological
diagnosis showed adenocarcinoma, pT1aN0M0 stage IA1
according to the eighth edition of the TNM lung cancer
staging system.7 Although preoperative chest computed
tomography (CT) and echocardiography did not reveal any
nodules in the pericardium (Fig 1a), regular follow-up CT
at six months after surgery revealed pericardial nodules
and pericardial effusion (Fig 1b). On CT scan performed
two months later, the nodules had grown and pericardial
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effusion had increased (Fig 1c). F18 fluorodeoxyglucose-
positron emission tomography (FDG-PET) showed a maxi-
mum standardized uptake value of 9.87 (Fig 2). At this
time, the patient’s laboratory data were normal, including
the levels of tumor markers associated with lung cancer,
with the exception of an elevated level of soluble
interleukin-2 (IL-2) receptor at 805 U/mL (normal:
145–519 U/mL).
We suspected malignant lymphoma or recurrence of

lung cancer. We planned surgical biopsy of the pericardial
nodules by video-assisted thoracoscopic surgery VATS).
The operation was performed in the right lateral decubitus
position with three ports via the left thoracic cavity. The
nodules were found within the pericardial sac (Fig 3a); two
nodules were obtained as specimens.
The final histopathological examination of the nodules

revealed IgG4-related inflammatory pseudotumor. Numer-
ous IgG4-positive cells were found on immunostaining and
the ratio of IgG4 staining to total IgG staining was approx-
imately 40% (Fig 3b–d). The patient’s serum IgG4 level
after surgery was elevated at 358 mg/dL (normal: 4.5–117.0
mg/dL). We consulted the Department of Allergy and
Clinical Immunology after the patient had been diagnosed
with IgG4-related inflammatory pseudotumor. Based on
their advice, we did not provide any additional treatment
because the patient did not complain of any symptoms and
all of the nodules disappeared naturally on a follow-up CT
scan performed two months after the surgical biopsy
(Fig 2d). Although the patient’s serum IgG4 levels and sol-
uble IL-2 receptor after two years were still elevated at

Figure 1 (a) The upper image shows computed tomography of the chest showing 7 cm below the carina. The lower image shows 1 cm above the
pericardial end. There were no nodules in the pericardium before lung cancer surgery. (b) Several small nodules were observed in the pericardial
space at six months after lung cancer surgery. (c) The nodules grew and pericardial effusion increased at eight months after lung cancer surgery. (d)
All nodules had naturally disappeared at two months after surgical biopsy.

Figure 2 F18 fluorodeoxyglucose-positron emission tomography
showed a high uptake in the pericardial nodule at eight months after
lung cancer surgery.
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690 and 1150, respectively, the patient was followed-up for
two years without recurrence.

Discussion

IgG4-related disease can involve virtually every organ. The
most frequently involved sites are the pancreas, bile ducts,
gallbladder, liver, salivary glands and kidneys, with mani-
festations generally recognized as a mass at one or more
sites mimicking a neoplasm.2 In the thoracic region,
IgG4-related disease manifests as interstitial lung disease.
In a Japanese study of 114 patients with IgG4-related dis-
ease, 16 (14.0%) patients had pulmonary involvement, and
none had pericarditis.3 There have been some reports of
occurrence in the pericardium.4-6 These studies reported
pericardial thickening or effusion. No cases of pericardial
nodules have been reported as IgG4-related disease.

In the present case, the nodules found in the pericar-
dium were growing during two months of follow-up; we
therefore suspected the recurrence of lung cancer and
resected the pericardial nodules. However, considering that
the pericardium was not treated at the time of right upper
lobectomy and that the pericardial nodules that appeared
six months after surgery for lung cancer had a higher SUV
max than the primary lung cancer (SUV max 1.55), it was
possible to follow-up the patient with CT scan rather than
perform a risky surgical biopsy. There are few reports
regarding pericardial events after lung cancer surgery,
other than recurrence. In these cases, the reported causes
of pericardial effusion include residual undrained blood
and the prevention of lymphatic drainage after mediastinal
dissection.8,9

It is difficult to obtain a correct diagnosis of pericardial
tumor. In this report, we failed to consider IgG4-related
disease as a differential diagnosis before surgical biopsy

Figure 3 (a) An intraoperative view of the nodules within the pericardial sac. (b) Lymphoplasmacytic infiltration and storiform fibrosis with lymphoid
follicles were observed on hematoxylin and eosin staining (original magnification ×200). (c) Immunohistochemical staining for immunoglobulin G4;
and (d) G (original magnification ×200). The IgG4/IgG-positive cell ratio was 40%.
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and surgical resection was required to make a correct diag-
nosis based on a histopathological examination. Some
reports have described elevated serum levels of soluble IL-2
receptor in cases of IgG4-related disease.6,10 The mildly
elevated levels of soluble IL-2 receptor in the present case
may have therefore been suggestive of IgG4-related disease.
If we had focused on the results of FDG-PET and soluble
IL-2 receptor, this might have led us to strongly suspect
inflammatory disease such as IgG-4-related disease, thereby
avoiding a potentially risky surgical biopsy.
Previous studies have proposed that FDG-PET is supe-

rior to other imaging modalities for the diagnosis of
IgG4-related disease. Several reports have shown the
abnormal uptake of the tumor; however, there was no sig-
nificant difference in abnormal uptake between
IgG4-related disease and other malignant tumors. FDG-
PET can define more lesions than conventional imaging
methods by providing the whole-body metabolic condition
and morphological abnormality, and it can serve as a sensi-
tive tool in assessing organ involvement and disease distri-
bution.11,12 In our case, FDG-PET showed an abnormal
uptake that was higher than the primary lung cancer, and
the pericardial nodules grew after only two months. Based
on the findings of the PET scan and rate of tumor growth,
we should have considered inflammatory disease, especially
IgG4-related disease, as a differential diagnosis.
To our knowledge, there are no previous reports on

IgG4-related disease with pericardial nodules. Based on this
case report, it was shown that IgG4-related disease should
be included in the differential diagnosis of pericardial nod-
ules and it might be important to measure serum soluble
IL-2 receptor.
Although IgG4-related disease in the pericardium is rare,

we should consider this disease in the differential diagnosis
of patients with pericardial nodules.
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