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Abstract

Immunoglobulin G4-related disease (IgG4-RD) is a newly recognized disease, and
therefore its clinical features are not yet fully understood. Here, we describe a surgical
case of metachronous bilateral IgG4-related pleuritis and postoperative chylothorax.
This case could provide key insights into the pathology of IgG4-RD from a surgical
perspective. We present a 70-year-old woman who had a right pleural mass. Video-
assisted thoracoscopic pleural mass resection was performed, and the patient was
diagnosed with right-sided IgG4-related pleuritis. Two years later, she was also diag-
nosed with left-sided IgG4-related pleuritis. We suspected the presence of
IgG4-positive plasma cell infiltration. Additionally, she experienced a complicated
postoperative chylothorax on the left side. It is important to consider the altered
course of lymphatic vessels when extensively removing the pleura near the right tho-
racic duct. The occurrence of metachronous bilateral IgG4-associated pleuritis has not
been previously reported, making this case particularly significant for understanding
the pathology of IgG4-RD from a surgical standpoint.
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surprisingly been reported; thus, this case could be key to
understanding the pathology of IgG4-RD from a surgical

Immunoglobulin G4-related disease (IgG4-RD) is a sys-
temic, chronic, and inflammatory disorder characterized by
the enlargement of involved organs, elevated immunoglobu-
lin (Ig)-G4 levels, and abundant infiltration of plasmacytes
with IgG4 and fibrosis in involved organs." IgG4-RD has
become gradually recognized; however, there remain unre-
solved aspects concerning its aetiology, pathogenesis, early
diagnosis, and natural course.

Here, we describe a case of metachronous bilateral
IgG4-related pleuritis. We suspected IgG4-positive
plasma cell infiltration from the right to left side, based
on both the imaging and pathological findings. The
patient also had a complicated postoperative chylothorax
on the left side. Although IgG4-RD is systemic, no meta-
chronous bilateral IgG4-associated pleuritis has

viewpoint. We also review previous reports on the cause
of metachronous bilateral pleuritis and postoperative
chylothorax.

CASE REPORT

A 72-year-old woman was referred to our hospital with
complaints of right back pain. Her medical history
included osteoporosis and lumbar canal stenosis. Chest
computed tomography (CT) revealed a mass lesion, mea-
suring 67 x 18 mm, on the right chest wall without pleu-
ral effusion (Figure 1A). The mass was accompanied by
high uptake on positron emission tomography (PET)
(Figure 1B). Video-assisted thoracoscopic pleural mass
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FIGURE 1

resection was performed in September 2019 to rule out
malignancy. The mass pleura was slightly reddish, thick-
ened, and very hard with vague borders, unlike the nor-
mal pleura. The mass was strongly adhered to the bony
thorax. The pathological diagnosis of IgG4-related pleuri-
tis was made (Figure 1C). Her serum IgG4 level was
within the normal range, but a pleural specimen showed a
dense lymphocytic infiltrate with a ratio of IgG4-positive
plasma cells to total plasma cells of >50% and
100 IgG4-positive plasma cells per high-power field with
storiform fibrosis, confirming IgG4-RD. There were no
IgG4-related lesions in other organs. Subsequently, she
was followed up regularly at our outpatient clinic, without
additional treatment.

Two years later, a growing pleural mass was found in
the left chest wall, measuring 26 x 12 mm, and PET
showed a high accumulation of the mass (Figure 2A, B).

(A) Computed tomography showing a right pleural mass (arrow) without pleural effusion. (B) Positron emission tomography showing
uptake of the right pleural mass (arrow). (C) Pathologic examination of the right pleura showing numerous immunoglobulin (Ig)-G and IgG4-positive
plasma cells (IgG4 immunostaining, original magnification x100).

Although the imaging findings were similar to those of
the right side 2 years prior, we judged that surgical re-
section was needed to rule out malignant disease. Video-
assisted thoracoscopic surgical mass resection was per-
formed in October 2021 (Figure 2C). There were tight
adhesions between the mass and bony thorax. The patho-
logical diagnosis was IgG4-RD, as before (Figure 2D), and
her postoperative course was uncomplicated. However,
during the postoperative 3 weeks, she was admitted to the
clinic with dyspnea, and a massive left pleural effusion
was found (Figure 3A). The pleural fluid had a milky
white appearance, and the triglyceride level in the pleural
fluid was 1388 mg/dL (>110 mg/dL). Based on the find-
ings of the cytological analysis of fluid stained with Sudan
111, she was diagnosed with chylothorax and treated with
continuous drainage of pleural fluid and a low-fat diet.
For both diagnosis and treatment, lymphangiography was
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FIGURE 2

(A) Computed tomography showing a left pleural mass (arrow) without pleural effusion. There is no obvious right pleural mass recurrence.

(B) Positron emission tomography showing uptake of the left pleural mass (arrow). There is no obvious uptake in the postoperative right pleural thickness.
(C) Intraoperative thoracoscopic finding showing a reddish, thickened pleural mass unlike the normal pleura. The border is vague. (D) Pathologic
examination of the left pleura showing numerous immunoglobulin (Ig)-G and IgG4-positive plasma cells (IgG4 immunostaining, original

magnification x100).

performed 7 days after the start of drainage. The findings
showed that thoracic lymphatic vessels flowed predomi-
nantly on the left side, with few on the resected right side.
No leakage of the lymphangiographic agent into the left
thoracic cavity confirmed that the thoracic duct injury
was in the healing stage (Figure 3A). A chest CT scan
after lymphangiography showed pooling of the lymphan-
giographic agent around the resected left pleura
(Figure 3B). The pleural effusion gradually decreased after
lymphangiography. The thoracic drain was removed on
day 11 after the drainage began, and the patient was dis-
charged on day 14. The patient has had no recurrence
since discharge from the hospital without additional
treatment.

DISCUSSION

IgG4-RD is a systemic fibro-inflammatory disease character-
ized by elevated serum IgG4 levels and distinctive histopath-
ological findings, such as lymphoplasmacytic infiltration
with abundant IgG4-positive plasma cells, storiform fibrosis,
and obliterative phlebitis." Although almost all organs in the
body can be affected by IgG4-RD, pleural involvement is
observed in only 4% of cases.”’ Seventy-five percent of
reported cases of IgG4-related pleuritis were found to have
pleural effusions.* A definitive diagnosis of IgG4-RD cannot
be obtained by examination of pleural effusion, and patients
with IgG4-related pleuritis tend to have higher adenosine
deaminase even though they do not have tuberculosis.’
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FIGURE 3
cavity.

Although there are reports of thickened pleura,*® pleural
tumours are rare. Malignancies were observed in 10.4% of
patients with IgG4-RD.”® PET cannot distinguish between
IgG4-RD and malignant tumours, because IgG4-RD also
often shows PET accumulation.””'* Besides, there was a
patient with the destruction of thoracic vertebrae-like malig-
nant tumours even with IgG4-RD."> Therefore, surgical
biopsy is required to differentiate IgG4-RD from malignant
tumours. Metachronous pathology is a characteristic phe-
nomenon that may occur in multiple organs in patients with
IgG4-RD. Bilateral IgG4-associated pleuritis has been
reported in 8 cases,'® >’ and metachronous IgG4-related
pleuritis has not been reported.

Respiratory involvement in IgG4-RD occurs via the lym-
phatic route. Intrathoracic lesions can be found in the medi-
astinum, lungs, and pleurae. The American College of
Rheumatology/European League Against Rheumatism clas-
sification criteria for IgG4-RD are reported to be very good
in both sensitivity and specificity for differentiating
IgG4-RD from similar systemic diseases, such as Sjogren
syndrome and anti-neutrophil cytoplasmic antibody-
associated vasculitis.>* According to the classification cri-
teria, paravertebral band-like soft tissue in the thorax in the
Th8-11 paravertebral column of the chest is described as a
highly specific finding. However, these components have
not been fully elucidated. The thoracic duct arising from the
cisterna chyli at T12-L2 typically runs cranially along
the right midline and then enters the left side at the level of
the third thoracic vertebra, although there are many varia-
tions in the thoracic duct.”®> We resected a wider pleural
area, including the mass near the thoracic duct. Therefore,
the lymphatic route may occlude the right main pathway
and change it to the left. This case showed two things:
(1) paravertebral band-like soft tissue was fibrous tissue

(A) Postoperative chest x-ray showing pleural effusion on the left side. (B) Lymphangiography showing no leakage into the left thoracic

involving the lymphatic vessels; and (2) the lymphatic path-
way was changed from the right to the left, which was con-
sidered to cause IgG4-positive plasma cell infiltration along
lymphatic vessels and metachronous bilateral IgG4-related
disease.

To the best of our knowledge, this is the first case of
metachronous bilateral IgG4-related pleuritis without pleu-
ral effusion. The patient had complicated postoperative chy-
lothorax on the left side. Previous right resection was
thought to alter lymphatic pathways, causing IgG4-positive
plasma cell infiltration into the contralateral pleura, meta-
chronous bilateral onset, and postoperative chylothorax.

This case was rare case due to several aspects, including
(1) there are no previous reports of metachronous bilateral
IgG4-related pleuritis; (2) almost every reported patient
with IgG4-related pleuritis report had pleural effusion, and
IgG4-related pleuritis is rarely discovered as a mass; (3) the
clinical course of contralateral recurrence after pleural mass
resection was suspected with IgG4-positive plasma cell infil-
tration through lymph flow; (4) wide pleurectomy around
the right thoracic duct causes altered lymphatic pathways
and association with contralateral postoperative chy-
lothorax; and (5) previous reports were only of biopsy cases,
as there have been no reports of extensive pleural resection.
Thus, the present case serves to offer a lesson from a surgical
viewpoint.

There are some reports of IgG4-related pleuritis, but
bilateral IgG4-pleuritis is very rare. To investigate this in
detail, a literature search of the PubMed database was con-
ducted in January 2023 (Table 1). The search used the fol-
lowing terms ‘IgG4’, ‘related’, ‘pleuritis’, ‘bilateral’ and
‘metachronous’. Papers published until the date of review
that contained these terms in the title or abstract were
selected. The reference lists of the identified papers and
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