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Immunoglobulin (Ig) G4-related disease is a recently recognized systemic fibroinflammatory condition characterized
by a lymphoplasmacytic infiltrate rich in IgG4-positive plasma cells with elevated circulating levels of IgG4. The disease
can either be localized to one or two organs, or present as diffuse multi-organ disease. Furthermore, lesions in different
organs can present simultaneously or metachronously. In the pulmonary manefestations, lesions associated with 1gG4-
related disease have been described in the lung parenchyma, airways and pleura, as well as the mediastinum. We report

a case of IgG4-related disease presenting as massive pleural effusion and thrombophlebitis.
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Introduction

Immunoglobulin G4 (IgG4)-related disease is a recently
recognized fibroinflammatory condition. It is characterized
by lymphoplasmacytic infiltration, storiform fibrosis, phlebitis,
abundant IgG4-positive plasma cells and frequently elevated
serum IgG4 level. Certain diseases which were thought to be
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distinct are now accepted as clinical manifestations of individ-
ual target organ in IgG4-related disease. IgG4-related disease
can involve various organ system'. Pulmonary involvement
of IgG4-related disease includes airway, lung parenchyma,
pleura and mediastinum”.

We report a case of IgG4-related disease presenting as mas-
sive pleural effusion and thrombophlebitis.

Case Report

A 48-year-old man was admitted to our hospital complain-
ing of fever, chills, sweating, and dyspnea. He has a history of
admission to our hospital for evaluation and management of
suggested deep neck infection with small amount of left pleu-
ral effusion, which was improved with antibiotic and symp-
tomatic therapy. He had smoked 1 pack per day for 25 years,
and taken herbal medication for 1 month before admission,
which ameliorated his symptoms a little. He had no underly-
ing illness such as hypertension, diabetes, or autoimmune
diseases. On physical examination, he showed generalized
edematous appearance with venous engorgement of neck
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Figure 1. (A-D) Imaging study on admission day showed thrombophlebitis of neck vein and en-
larged lymph node in the left neck and axillar area with both pleural effusion and ascites and dif-
fuse soft tissue edema. (A) Posterior-anterior (PA) view of chest X-ray. (B-D) Transverse section
of chest computed tomography (CT). (E) Coronal section of chest CT. (F-H) Imaging study at 2
months after systemic steroid and anticoagulation showed markedly improved previous imag-
ing finding. (F) PA view of chest X-ray. (G-I) Transverse section of chest CT. (J) Coronal section
of chest CT.
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and upper chest. The lung sound was diminished on both side
of lung during auscultation of chest.

Routine laboratory test including liver function test and
renal function test showed normal range of results. Autoim-
mune markers such as fluorescent antinuclear antibody and
anti-neutrophil cytoplasmic antibody also showed negative
result. Chest X-ray showed massive pleural effusion in both
pleural cavity without parenchymal abnormality (Figure 1A).
Neck computed tomography (CT) and chest CT showed
thrombophlebitis at left innominate vein, subclavian vein and
left internal jugular vein and enlarged lymph node at left neck
and axillar area with both pleural effusion and ascites and
diffuse soft tissue edema (Figures 1B-E, 2). Two-dimentional
echocardiography showed spongiform appearance with
prominent trabeculation of left ventricle (LV) with preserved
LV systolic function, and no significant valvular dysfunction.

Pleural fluid analysis showed lymphocyte predominant
exudates nature. But that did not suggest any specific disease.
Pleural biopsy through video-assisted thoracoscopic surgery
showed chronic inflammation with lymphoplasmacytic in-
filtration and fibrosis. Plasma cells were positive for IgG and
IgG4 in immunohistochemical stain, and the ratio of IgG4 to
IgG-positive plasma cells is 0.24 (Figure 3A-E). Lymph node
biopsy of neck on previous admission for evaluation and man-
agement of suggested deep neck infection also showed same
result for IgG and IgG4 stain (Figure 3F-1). Serum IgG4 level
was 248.0 mg/dL (normal range, 6.1-121.4 mg/dL). Laboratory
test for common plasma cell disorder showed negative results.

We could diagnose with IgG4-related disease. We started
systemic glucocorticoid therapy (prednisolone 0.6 mg/kg)
with anticoagulation (subcutaneous injection of enoxaparin
1 mg/kg twice a day). He showed symptomatic improvement
after treatment. And the chest X-ray and chest CT which was
taken after 2 months of therapy showed almost completely
disappeared pleural effusion and ascites, and decreased soft
tissue edema (Figure 1F-J).
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Figure 2. Neck computed tomography on
admission day showed showed throm-
bophlebitis of neck vein and enlarged
lymph node at left neck and axillar area.
(A) Transverse section. (B) Coronal sec-
tion.

Discussion

Here we reported a man with massive pleural effusion, who
was finally found to have IgG4-related disease. Although the
concept of IgG4-related disease was accepted recently, it had
been introduced much earlier in fact. In 1961, Sarles et al.’
described a sclerosing pancreatitis with hypergammaglobu-
linemia. In 2001, Hamano et al." revealed the association of
high serum IgG4 concentration with sclerosing pancreatitis,
and Kamisawa et al.” proposed autoimmune pancreatitis as
systemic disease based on histological result of samples from
multiple sites which were positive for IgG4.

As in our case, histological confirmation is mandatory for
the diagnosis of IgG4-related disease. There are characteristic
pathological and immunochemical findings such as lympho-
plasmacytic infiltration, storiform fibrosis and obliterative
phlebitis, and abundant IgG4-positive plasma cells, respec-
tively. The cellular infiltration contributes to mass formation
(tumefactive lesion) and obliteration of vessels. In spite of the
existence of these common and well-known features, there
are some problems in diagnosing IgG4-related disease. The
quantitative assessment of IgG4-positve plasma cell in the tis-
sue is the one. In 2011, Umehara et al.” made comprehensive
diagnostic criteria in which IgG4-related disease is classified
as definite, probable, possible, and denial. The ratio of IgG4-/
IgG-positive cells in tissue should exceed 40% and more than
10 IgG4-positive cells per high power field (HPF) should exist
on tissue sample’. According to the criteria, ‘possible’ IgG4-
related disease can be diagnosed to our patient. The consen-
sus statement of the international symposium on IgG4-related
disease proposed diagnostic terminology: highly suggestive;
probable; insufficient. Our case meets probable diagnostic cri-
teria. Although it requires positive stain for IgG4, it emphasizes
pathological features primarily. It even points out the short-
ness of the ratio of IgG4/1gG in the case of low plasma cell
number’. In contrast, some only suggested the ratio of IgG4-/
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Figure 3. (A-E) Pleural biopsy showed chronic inflammation with lymphoplasmacytic infiltration and fibrosis (A, H&E stain, x40; B, H&E
stain, x200; C, H&E stain, x400; D, immunohistochemical stain for IgG, x400; E, immunohistochemical stain for [gG4, x400). (F-I) Lymph
node biopsy of neck on previous admission also showed chronic inflammation with lymphoplasmacytic infiltration (E H&E stain, x40; G,
H&E stain, x400; H, immunohistochemical stain for IgG, x400; I, immunohistochemical stain for IgG4, x400).

IgG-positive plasma cell>40% as a cutoff value for diagnosis of
IgG4-related. In a retrospective analysis, they found that as the
ratio of IgG4-/IgG-positive plasma cells in tissue increases, the
specificity increases and the sensitivity decreases. They also
indicated that number of IgG4-positive cells per HPF is di-

minished in fibrotic tissue, so it has low speciﬁcitys. Therefore,
more data and validity studies about the diagnostic value and
appropriate figure of immunochemical staining are necessary.

There are some interesting findings in our case. First, the
pleural effusion is the only pulmonary manifestation. IgG4-
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related lung disease can present in various forms according to
involved sites: parenchyma, nodules or masses, or interstitial
pneumonia; airway, tracheobroncheal stenosis; pleura, pleural
nodules or effusions; mediastinum, lymphadenopathy or fi-
brosing mediastinitis”. The frequency and patterns of involve-
ment are not well established. Zen et al.” collected 21 cases
of IgG4-related lung disease, and reported that 5 had pleural
lesions. Matsui et al."’ analyzed 18 patients retrospectively
by their clinical, radiological and pathological features. They
found that all 18 patients had hilar and mediastinal lymph-
adenopathy and nobody had pleural effusion'. Although the
exact proportion of pleural effusions among IgG4-related lung
disease is uncertain, it may be less common manifestation.
Second, there is discrepancy between the radiological and
pathological findings. In spite of parenchymal involvement on
histological examination, chest CT did not show pulmonary
infiltrates or mass. The presumed cardiovascular involve-
ment is also noteworthy. His chest CT revealed thrombosis in
central veins. Most cases of vascular manifestation deal with
arteritis, and cases about venous involvement are uncommon,
especially venous thrombosis. A case of IgG4-related middle
aged man with left soleal vein thrombus was reported''. The
spongiform appearance on 2-D echocardiography might
be due to cardiac involvement of IgG4-related disease. Until
now, reported cases of cardiac involvement include coronary
artery (periarteritis, inflammatory aneurysm), pericardium
(constrictive pericarditis, pericardial fibrosis), and aorta (peri-
aortitis)"“"*. Unfortunately, we did not conduct histological
confirmation or follow-up echocardiography.

The mainstay of treatment for IgG4-related disease is
systemic steroid. Most patients respond well. In the case of
autoimmune pancreatitis, highly specific form of IgG4-related
disease, steroid responsiveness is one of diagnostic criteria
even'’. Our patient also showed improvement of clinical
symptoms and radiological findings after systemic steroid
treatment. This responsiveness favors the diagnosis of IgG4-
related disease in spite of lower ratio of IgG4-/IgG-positive
plasma cell. Other therapies, such as rituximab are also proved
to be effective in some cases"’.

IgG4-related disease is not common, but increasingly
reported disease entity with systemic involvement. Lung is
also a target organ of IgG4-related disease, and manifesting
patterns are various. We recommend that clinicians consider
IgG4-related disease as a differential diagnostic disease in
patient with systemic or localized fibroinflammatory disease
with unknown etiology.
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