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Immunoglobulin G4 (IgG4)-related disease is a rare systemic fibroinflammatory condition character-
ized by elevated serum IgG4 levels and infiltration of IgG4-positive plasma cells in various organs.
IgG4-related lung disease shows varied radiologic features on chest CT. Patients usually present with
a solid nodule or mass mimicking lung cancer; therefore, distinguishing between IgG4-related dis-
ease and other conditions is often challenging. Additionally, co-existing radiologic findings of 1gG4-
related lung disease may mimic metastasis or lymphangitic carcinomatosis of the lung. We report
two cases of histopathologically confirmed 1gG4-related lung disease mimicking lung cancer. Chest
CT revealed a solid nodule or mass with ancillary radiologic findings, which suggested lung cancer;
therefore, 1gG4-related lung disease was radiologically indistinguishable from lung cancer in both
cases. Measurement of serum 1gG4 levels and clinical evaluation to confirm involvement of various
organs may be useful to establish the differential diagnosis. However, surgical biopsy evaluation is
needed for confirmation.

Index terms Immunoglobulin G4-Related Disease; Lung; Computed Tomography, X-Ray;
Positron-Emission Tomography

INTRODUCTION

Immunoglobulin G4-related disease (IgG4-RD) is a rare fibroinflammatory disease charac-
terized by a dense lymphoplasmacytic infiltrate rich in IgG4-positive plasma cells, storiform
fibrosis and, often but not always, elevated serum IgG4 levels (1). IgG4-RD most commonly
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involves the pancreas, but it can involve other organs including the biliary tree, lymph node,
salivary glands, lungs, retroperitoneum and kidneys. IgG4-related lung disease (IgG4-RLD) is
relatively uncommon compared to IgG4-RD with other organ involvement (2). IgG4-RLD
presents the following four types of radiologic features: solid nodular, round-shaped ground-
glass opacity (GGO), alveolar interstitial and bronchovascular (3). These varied features can
mimic many other diseases. We recently experienced two cases of pathologically proven
IgG4-RLD in the form of a solid nodule or mass which was difficult to differentiate from lung
cancer. Thus, we report these two cases of IgG4-RLD presenting as a solid nodule or mass

with clinical and radiological findings.

CASE REPORTS

CASE1
A 74-year-old male visited our hospital’s outpatient department with a 10-day history of

cough and sputum. He was an ex-smoker who quit smoking 20 years ago and had a history of
myocardial infarction, congestive heart failure, and diabetes. His body temperature was
36.9°C. All laboratory findings were within normal limits. A chest radiograph showed unre-
markable findings except a small amount of bilateral pleural effusion (Fig. 1A). Chest CT re-
vealed a 1.6-cm-sized irregular subpleural nodule with pleural tails in the right lower lobe
and scattered small nodules in both the lungs and pleurae. Several enlarged right lower lo-
bar, segmental, and subsegmental lymph nodes were also noted (Fig. 1B). An *F-fluorodeox-
yglucose (FDG) PET/CT scan showed a maximum standard uptake value (SUV) of 2.6 within
the nodule in the right lower lobe (Fig. 1C). The initial clinical and radiological diagnosis was
lung cancer with disseminated metastasis. A video-assisted thoracoscopic wedge resection of
the right lower lobe was performed and the pathologic specimen revealed lymphoplasma-
cytic infiltration suggesting IgG4-RLD. The IgG4-positive cell counts per high-power field
(HPF) was up to 116 cells. There were no malignant cells in the specimen (Fig. 1D, E). The se-
rum IgG4 level was elevated slightly (93.4 mg/dL). There was no clinical or radiologic evi-

dence of pancreas involvement in the IgG4-RD.

CASE 2

A 64-year-old male visited our hospital’s outpatient department with chest discomfort. He
was a current smoker with 40 pack-years and had an unremarkable prior medical history.
His vital signs were as follows: blood pressure, 97/60 mm Hg; pulse, 60 beats/minute; respira-
tion rate, 18 breaths/minute; and body temperature, 36.4°C. Initial laboratory tests showed a
mildly elevated C-reactive protein level (2.1 mg/dL), and other laboratory findings were with-
in normal limits. A chest radiograph showed a large mass like consolidation with perilesional
linear opacities in the upper zone of the left lobe (Fig. 2A). Subsequent chest CT revealed an
irregular large subpleural mass in the left upper lobe. Perilesional interlobular septa and
bronchial wall thickening were also noted (Fig. 2B). Only a few small sized lymph nodes were
observed in the mediastinum. An FDG PET/CT scan showed a maximum SUV of 8.7 within
the mass (Fig. 2C). The initial clinical and radiological diagnosis was lung cancer with local-

ized lymphangitic carcinomatosis. A left upper lobe lobectomy was performed and the
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pathologic specimen revealed lymphoplasmacytic infiltration, arteritis and fibrosis suggest-
ing IgG4-RLD. The IgG4-positive cell count per HPF were up to 60 cells. There were no malig-

nant cells in the specimen (Fig. 2D, E). There was no clinical or radiologic evidence of pan-

Fig. 1. AT4-year-old male with I1gG4-related lung disease.

A. Chest radiographs (PA and right lateral) show no remarkable findings in either lung.

B. Chest CT scan (axial images) show an irregular subpleural nodule with a pleural tail in the right lower lobe
(arrow) and multiple small nodules scattered across both lungs and pleurae (arrowheads). Several enlarged
right lower lobar, segmental, and subsegmental lymph nodes are also observed.
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creas involvement in the IgG4-RD.
This study has got an ethical review exemption from the Institutional Review Board of au-

thor’s institution, we achieved the requirement for written informed consent from the partic-

Fig. 1. AT74-year-old male with IgG4-related lung disease.

C. FDG PET/CT scan shows mild FDG uptake (standardized uptake value maximum = 2.6) within a nodule (arrow) in the right lower lobe.

D. Histopathological examination shows a benign spindle cell proliferative lesion with lymphoplasmacytic infiltrates (hematoxylin & eosin
stain, X 200).

E. Immunohistochemical analysis of IgG4 shows up to 116 IgG4-positive plasma cells per high-power field (X 400).

FDG = fluorodeoxyglucose, Ig =immunoglobulin

Fig. 2. A 64-year-old male with 1gG4-related lung disease.

A. Chest PA shows a bulging opacity (arrow) around the aortic arch in the left upper lobe with perilesional linear lines (arrowheads).

B. Chest CT scans (axial and coronal reformatted) show a large irregular subpleural mass (arrows) with an interlobular septum and bron-
chial wall thickening (arrowheads).

C. FDG PET/CT scan showing increased FDG uptake (standardized uptake value max =8.7) within a mass (arrow) in the left upper lobe.

D. Histopathological examination shows a benign spindle cell proliferative lesion with lymphoplasmacytic infiltrates, arteritis, and fibrosis
(hematoxylin & eosin stain, X 200).

E. Immunohistochemical analysis of IgG4 shows up to 60 IgG4-positive plasma cells per high-power field (X 400).

FDG = fluorodeoxyglucose, Ig =immunoglobulin
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ipant (IRB No. 2022-03-021).

DISCUSSION

IgG4-RD is a rare systemic fibroinflammatory disease with a dense lymphoplasmacytic in-
filtrate rich in IgG4-positive plasma cells (1). In 2001, Hamano et al. (4) first reported elevated
serum IgG4 levels in patients with sclerosing pancreatitis. In 2003, Kamisawa et al. (5) pro-
posed a new disease entity of IgG4-RD involving not only the pancreas but also multiple or-
gans, including the bile duct retroperitoneum, and salivary glands. The incidence and preva-
lence of IgG4-RD are not clearly known, and in general, it is predominantly seen in adults,
mostly older males (5). IgG4-RLD was first reported in 2004 (6). It is relatively uncommon and
has been reported in 9.5% to 51.2% of autoimmune pancreatitis cases (7). IgG4-RLD presents
the following four types of radiologic features: solid nodular, round-shaped GGO, alveolar in-
terstitial, and bronchovascular (3). Each radiologic features can mimic other diseases such as
primary lung malignancy, nonspecific interstitial pneumonia, lymphoproliferative disorders
such as sarcoidosis and multicentric Castleman disease and lymphangitic carcinomatosis.
These radiologic features of IgG4-RLD can exist alone or can co-exist with each other (3).

In Case 1, chest CT showed an irregular nodule with randomly distributed multiple small
nodules in both the lungs and pleurae, and several enlarged right lower lobar, segmental,
and subsegmental lymph nodes, suggesting lung cancer with metastasis. Although IgG4-RLD
can present as solid nodules and commonly involve thoracic lymph nodes, a pleural manifes-
tation of IgG4-RD presenting scattered small pleural nodules is very rare. To our best knowl-
edge, there are few cases of IgG4-RLD presenting tiny scattered pleural nodules that mimic
metastasis like in our case (8). Thus, it was difficult to differentiate IgG4-RLD from lung cancer
with disseminated metastases. Furthermore, diagnosis was more difficult as there was no evi-
dence of pancreas involvement.

In Case 2, chest CT demonstrated a large irregular mass with perilesional interlobular sep-
ta and bronchial wall thickening. Moreover, an FDG PET/CT scan showed strong FDG uptake
within the mass. These features strongly suggested lung cancer with lymphangitic spread. As
mentioned above, radiologic findings of each type of IgG4-RLD can co-exist, so the findings
were a combination of the solid nodular and bronchovascular types of IgG4-RLD.

In our first case, the serum IgG4 level was slightly elevated (93.4 mg/dL), but not pathogno-
monic for IgG4-RLD. Many patients with IgG4-RD presented increased serum IgG4 levels (>
140 mg/dL), but this abnormality had a low sensitivity (63%) (5). From 3% to 30% of patients
were reported to have normal serum IgG4 levels (9).

Our two cases did not show pancreas involvement in IgG4-RD. IgG4-RLD without pancreas
involvement is very rare. A previous survey showed that 8% of IgG4-RD patients had IgG4-
RLD without autoimmune pancreatitis (10). Thus, in our two cases, it was very challenging to
make a clinical and radiologic diagnoses of IgG4-RLD, and a surgical biopsy was needed.

In conclusion, IgG4-RLD is a rare systemic disease with varied and overlapped radiologic
features. It can mimic many other diseases. In particular, the solid nodular type of [gG4-RLD
is difficult to differentiate from lung cancer. Co-existing radiologic features, such as the bron-

chovascular type, can mimic lymphangitic carcinomatosis, and pleural involvement present-
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ing a pleural nodule or effusion can mimic disseminated metastasis like in our cases. Eleva-
tion of serum IgG4 levels and involvement of other organs may be helpful for diagnosis, but

may not always be present. Eventually a surgical biopsy may be required to diagnose IgG4-RD.
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