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Case Report
Concomitant occurrence of IgG4-related pleuritis and
periaortitis: a case report with review of the literature
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Abstract: |gG4-related sclerosing disease is an established disease entity with characteristic clinicopathological
features. Some recent reports have demonstrated that this disease can occur in the respiratory system including
the pleura. Herein, we describe the first documented case of concomitant occurrence of 1gG4-related pleuritis and
periaortitis. A 71-year-old Japanese female with a history of essential thrombocythemia presented with persistent
cough and difficulty in breathing. Computed tomography demonstrated thickening of the right parietal pleura, peri-
cardium, and periaortic tissue and pleural and cardiac effusions. Histopathological study of the surgical biopsy
specimen of the parietal pleura revealed marked fibrous thickening with lymphoplasmacytic infiltration. Phlebitis
was noted, however, only a few eosinophils had infiltrated. Immunohistochemical study revealed abundant IgG4-
positive plasma cell infiltration and high ratio of 1gG4-/1gG-positive plasma cells (84%). Therefore, a diagnosis of
1gG4-related pleuritis was made with consideration of the elevated serum 1gG4 level (684 mg/dL). Recently, the
spectrum of IgG4-related sclerosing disease has expanded, and this disease can occur in the pleura, pericardium,
and periaortic tissue. Although histopathological analysis of the pericardium and periaortic tissue was not per-
formed in the present case, it was suspected that thickening of the pericardium and periaortic tissue was clinically
due to IgG4-related sclerosing disease. Our clinicopathological analyses of IgG4-related pleuritis and pericarditis
reveal that this disease can present as dyspnea and pleural and pericardial effusion as seen in the present case,
therefore, it is important to recognize that IgG4-related sclerosing disease can occur in these organs for accurate
diagnosis and treatment.
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Introduction

IgG4-related sclerosing disease is an estab-
lished systemic fibroinflammatory disease
characterized clinically by the formation of
tumor-like lesions and elevated serum 18G4
concentration [1-3], and histopathologically by
the presence of fibrosclerosis and dense lym-
phoplasmacytic infiltration with abundant 1IgG4-
positive plasma cells and high 18G4/IgG-
positive plasma cell ratio accompanied by
eosinophilic infiltration and obliterative phlebi-
tis [2-5]. This disease entity was first estab-
lished in sclerosing pancreatitis (autoimmune
pancreatitis) [1]. Since then, it has been recog-
nized that this disorder can occur in various
organs including the liver, bile duct, gallbladder,

nasal cavity, salivary gland, lacrimal gland,
aorta, kidney, pituitary gland, and retroperito-
neum [4-20]. Recently, this disease was also
demonstrated in the respiratory system [21-
26]. Taniguchi et al. reported the first docu-
mented case of interstitial pneumonia associ-
ated with 1gG4-related autoimmune pancre-
atitis, and they demonstrated an infiltration of
IgG4-positive plasma cells in the alveolar sep-
tum [21]. Zen et al. reported that inflammatory
pseudotumor (plasma cell granuloma) of the
lung shows the same histopathological and
immunohistochemical features of IgG4-related
sclerosing pancreatitis, and this condition is
also included in the spectrum of IgG4-related
sclerosing disease [22]. Subsequently, Shrestha
et al. analyzed the histopathological features of
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(Figure 1). Thickening of the
periaortic tissue from the
aortic arch to the thoracic
aorta was also detected,
which was suggestive of
periaortitis (Figure 1). Mild
mediastinal lymph node
swelling was also observed.
Neither tumorous lesions
nor features suggestive of
interstitial pneumonia were
present in the lung. She
had no clinical history of
pancreatitis,cholangitis,alle-
rgic diseases, and asthma.

Laboratory tests revealed

Figure 1. Contrast-enhanced computed tomography showing thickening of the anemia, thrombocytosis,

right pleura, pericardium, and periaortic tissue (arrow), as well as pleural and

cardiac effusions.

the pulmonary lesions of 6 cases with autoim-
mune pancreatitis [23]. They demonstrated
that these lesions were characterized by the
presence of lymphangitic distribution of plas-
ma cell-rich inflammatory infiltration, active
fibrosis, remarkable intimal inflammation
involving both pulmonary veins and arteries,
fibrinous pleuritis, and dense peribronchial
inflammation [23]. Zen et al. also analyzed the
clinicopathological features of 16 cases of
IgG4-related pulmonary disease and 5 cases of
pleural lesions, and showed that three of 5
cases of pleural 1gG4-related disease had
extrapulmonary IgG4-related lesions [24], how-
ever, concomitant occurrence of periaortitis
has not been reported yet. In this report, we
document the first case of concomitant IgG4-
related pleuritis and periaortitis, and review the
literature.

Case report

A 71-year-old Japanese female, who had never
smoked, presented with persistent cough and
difficulty in breathing on exertion. She had
been suffering from thrombocytosis for approx-
imately 20 years, which was diagnosed as
essential thrombocythemia 5 years earlier. She
had been administered aspirin and hydroxy-
carbamide for essential thrombocythemia. A
contrast-enhanced computed tomography
demonstrated thickening of the right parietal
pleura and pericardium, pleural effusion in the
right thoracic cavity, and cardiac effusion
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and elevated soluble inter-
leukin-2 receptor (red blood
cells 2.89 x 10*?/L (range
3.8-4.8), hemoglobin 8.1 g/L (11.3-15.0), white
blood cells 14.9 x 10°/L (3.0-8.0), eosinophils
2.6% (<7%), platelets 1047 x 10%/L (150-400),
soluble interleukin-2 receptor 3,170 U/mL
(135-483). Serum IgG was slightly elevated
(1,756 mg/dL (range 870-1,700)), and IgG4
level was elevated (684 mg/dL (4.8-105)).

She underwent surgical biopsy of the right pari-
etal pleura to confirm the diagnosis.

Histopathological study demonstrated marked
fibrous thickening of the parietal pleura (Figure
2A, 2B). Dense fibrosis was observed, which
extended into the fatty tissue (Figure 2A).
Lymphoplasmacytic infiltration was present
within the fibrous lesion (Figure 2A, 2B), and
small lymphoid follicles were also observed.
Lymphocytes were small in size and plasma
cells also appeared mature (Figure 2C).
Although typical obliterative phlebitis was not
noted, phlebitis with subendothelial lympho-
plasmacytic infiltration was observed (Figure
2C, inset). Only a few eosinophils had infiltrated
into the lesion (1-2 eosinophils/10 high power
fields).

Immunohistochemical and in situ hybridization
studies were performed using an autostainer
(Ventana) by the same method as previously
reported [27-32]. Many CD138-positive plasma
cells had infiltrated into the lesion (Figure 3A),
as well as relatively abundant CD3-positive
T-lymphocytes, and a few CD20-positive
B-cells. There was also abundant IgG4- and
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IgG-positive plasma cells infiltration (Figure 3B,
3C). The IgG4-positive plasma cell count was
273/10 high-power fields and the ratio of
IgG4-/1gG-positive plasma cells was 84%.
Kappa- and lambda chain-positive plasma cells
were evenly distributed by in situ hybridization
analyses. Moreover, no EBER-positive cells
were detected by in situ hybridization.

Accordingly, an ultimate diagnosis of I1gG4-
related pleuritis was made. Although no biopsy
or surgical resection of the pericardium and
aorta was performed, the thickening of the
pericardium and periaortic tissue was suspect-
ed to be clinically due to 1gG4-related scleros-
ing disease.

Thus, steroid therapy (40 mg/day) was adminis-
tered, which immediately improved the cough
and difficulty in breathing. Follow-up computed
tomography revealed a mild decrease in the
pleural thickening, and the pleural and cardiac
effusions were no longer observed.

Discussion

IgG4-related sclerosing disease has been rec-
ognized as a distinct clinicopathological dis-
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Figure 2. Histopathological features of the right pa-
rietal pleura. (A, B) Dense fibrosis of the pleura ex-
tending into the fatty tissue. Lymphoplasmacytic in-
filtration is also observed, HE, x 40 (A), x 100 (B).
(C) Lymphocytes and plasma cells are without atypia.
HE, x 200. Phlebitis with subendothelial lymphoplas-
macytic infiltration is also noted, elastic van Gieson
stain, x 200 (inset).

ease entity, which has been demonstrated to
occur in various organs [4, 6]. Recently, this
disease has been shown to also involve the
respiratory system [21-26], and that 1gG4-
related lung lesions can occur in the form of
tumorous lesions or interstitial pneumonia [21-
25]. Moreover, some recent reports revealed
that IgG4-related sclerosing disease can occur
in the pleura. Table 1 summarizes the clinico-
pathological features of the previously reported
cases of 1gG4-related pleuritis as well as the
present one. Zen et al. reported a series of 5
cases of I1gG4-related pleuritis [24], and the
remaining cases were single case reports [25,
26, 33-35]. IgG4-related sclerosing disease
frequently affected middle-aged males (aver-
age 62.7 years, range from 29 to 78 years;
male: female 8: 3), however, this disease can
also occur in young female (29-years-old) [35].
The most common complaint was dyspnea, and
pleural thickening and effusion were the most
frequent signs of this disease. Mediastinal
lymph node swelling and lung nodules were
observed in 3 cases. Pericardial thickening and
effusion, and pericarditis were observed only in
the present case, although 5 cases had non-
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Figure 3. Immunohistochemical features of the right
parietal pleura. (A) Abundant CD138-positive cell in-
filtration, x 100. (B, C) Profuse infiltration of 1gG4- (B)
and IgG (C)-positive plasma cells, x 200 (A-C).

Table 1. Clinicopathological features of IgG4-related pleuritis

Case Gen- Initial presenta- . Associated Serum IgG- Steroid Refer-
Age : Location )
No. der tion diseases 4 (mg/dL) treatment ence
1 65 Male Pleural effusion and  Left pleural effusion, lung nodules,  Mikulicz's 1,194 Effective [33]
swelling of the medi- and mediastinal lymph node swell- disease
astinal lymph nodes  ing.
2 63 Female Dyspnea Bilateral pleural and pericardium Autoimmune pan- 420 Effective [34]
effusions with pericardial thickening. creatitis, Hashim-
Mediastinal lymph node swelling. oto thyroiditis
3 74 Male Dyspnea Pleural effusion, nodular lesion in None Not available  Not avail- [25]
the lung, as well as extensive pleural able
thickening and adhesion.
4-8 49-76 Males Not available Pleura in 4 cases, lung and pleura 3/5 cases (+). Not available  Not avail- [24]
in 1 case. able
9 78 Male General fatigue and Bilateral pleural effusion and None 483 Not per- [26]
fever thickening. formed
10 29 Female Chest pain and Bilateral pleural thickening and None 136 Effective [35]
dyspnea effusion
Present 71 Female Cough and difficulty Pleural thickening and effusion, peri- None 684 Effective
case in breathing cardial thickening and effusion, and

mediastinal lymph node swelling.

pleural and non-pulmonary IgG4-related scle-
rosing diseases. Steroid therapy was effective
in all cases, in whom information regarding
therapeutic effects was available. The charac-
teristic histopathological features of IgG4-
related pleuritis are as follows: i) the pleura is
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severely thickened by diffuse sclerosing inflam-
mation, and extends into the subpleural fibrous
and fatty tissue, ii) inflammation consists of
lymphocytes and plasma cells, iii) eosinophilic
infiltration is frequently seen, but neutrophilic
infiltration is rare, iv) obliterative phlebitis is
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commonly found, and v) abundant IgG4-positive
plasma cell infiltration is observed, and the
ratio of 1gG4-/1gG-positive plasma cells is high
(>40%) [24]. Although only a small number of
eosinophils had infiltrated and typical oblitera-
tive phlebitis was not present (but phlebitis
with subendothelial lymphoplasmacytic infiltra-
tion was noted) in the present case, the remain-
ing typical features were observed. Therefore,
an ultimate diagnosis of 1gG4-related pleuritis
was made with consideration of the elevated
serum IgG4 (684 mg/dL).

In 2008, Kasashima et al. reported a close
relationship between 1gG4-related sclerosing
disease and inflammatory abdominal aortic
aneurysm, and they concluded that inflamma-
tory abdominal aortic aneurysm can be classi-
fied as IgG4-related and non-1gG4-related [11].
Subsequently, it has been demonstrated that
IgG4-related inflammatory aortic aneurysm can
occur in the aortic arch [13]. The characteristic
histopathological features of 1gG4-related aor-
tic aneurysm are as follows: i) diffuse fibrous
thickening of the adventitia of the aorta (>4
mm), ii) abundant lymphoplasmacytic infiltra-
tion with frequent eosinophilic infiltration, iii)
abundant IgG4-positive plasma cell infiltration,
and iv) the ratio of 1gG4-/1gG-positive plasma
cells is usually more than 60% [11, 13, 36].
This disease accounts for 5% of all surgically
resected abdominal aortic aneurysm, and 57%
of inflammatory abdominal aortic aneurysm
[11], as well as 7% of thoracic aortic aneurysms
[37]. Moreover, IgG4-related aortic aneurysm
has been recognized as a manifestation of
IgG4-related chronic periaortitis, which encom-
passes idiopathic retroperitoneal fibrosis,
inflammatory aortic aneurysm, and perianeu-
rysmal retroperitoneal fibrosis [38]. Both retro-
peritoneal fibrosis and 1gG4-related inflamma-
tory abdominal aortic aneurysm are recognized
as IgG4-related chronic periaortitis, together
with mediastinal fibrosis and 1gG4-related
inflammatory aortic aneurysm of the thoracic
aorta[11, 13, 36]. Inthe present case, although
no histopathological analysis of the aorta was
performed, the periaortic lesion was suspected
clinically to be IgG4-related chronic periaor-
titis.

In the present case, pericarditis was also
observed in the clinical imaging analysis. 1gG4-
related pericarditis has also been reported as a
spectrum of IgG4-related sclerosing disease

812

[39-41], and the pericardium showed the same
histopathological and immunohistochemical
features as other 1gG4-related sclerosing dis-
eases [39, 41]. Moreover, a case with massive
pleural and pericardial effusions and thicken-
ing of the pericardium has been reported [41].
Therefore, thickening of the pericardium of the
present case is suspected to be due to 1gG4-
related sclerosing disease.

In conclusion, we describe the first document-
ed case of IgG4-related pleuritis and periaorti-
tis. Itis important to recognize that IgG4-related
sclerosing disease can occur in the pleura,
periaortic tissue, and pericardium, and can
clinically present as dyspnea and pleural and
pericardial effusions. Therefore, detailed histo-
pathological and immunohistochemical analy-
ses and measurement of serum IgG4 are
required for correct diagnosis and treatment.
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