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CASE REPORT

Multiple pleural nodules diagnosed 
as IgG4-related disease: a case report
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Abstract 

Background: Immunoglobulin G4 (IgG4)-related diseases are characterized by abnormal IgG4 levels, swelling, and 
marked infiltration and fibrosis of the lymphocytes and IgG4-positive plasma cells, causing hypertrophic lesions or 
nodules. The cause is currently not well understood. IgG4-related diseases involving lesions limited to the pleura are 
extremely rare. Herein, we report an IgG4-related disease presenting with multiple pleural nodules confirmed by 
thoracoscopic surgical biopsy.

Case presentation: A 74 year-old man was referred to our department for definitive diagnosis of multiple pleu-
ral nodules after 1 year of follow-up. Computed tomography of the chest revealed multiple pleural nodules, while 
2-deoxy-2-( 18F)-fluorodeoxyglucose positron emission tomography imaging exhibited tracer accumulation in the 
nodules. A thoracoscopic surgical biopsy was performed. Histopathological examination revealed hyalinized fibrous 
tissue with a high degree of plasma cell-based inflammatory cell infiltration. Immunohistochemically, IgG4-positive 
cells were conspicuous, accounting for 70.5% of the plasma cells. The postoperative serum IgG4 concentration was 
289 mg/dL. We diagnosed the patient with an IgG4-related disease with multiple pleural nodules. The postoperative 
course was good, and the patient is currently being followed up.

Conclusion: IgG4-related disease should be considered in cases presenting with multiple pleural nodules.
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Background
Immunoglobulin G4-related disease (IgG4-RD) is 
attracting increasing attention as a relatively new dis-
ease originating in Japan [1, 2]. In addition to immune 
abnormalities and high circulating levels of serum IgG4, 
its manifestations include a swelling of various organs 
and the synchronous/metachronous appearance of nod-
ules/hypertrophic lesions caused by marked infiltration 
and fibrosis of lymphocytes and IgG4-positive plasma 
cells. The cause is currently unknown, and IgG4-RD 
with lesions confined to the pleura is extremely rare. We 
report a case of an IgG4-RD presenting with multiple 

pleural nodules confirmed by thoracoscopic surgical 
biopsy.

Case presentation
A 74  year-old asymptomatic man with no history of 
smoking was referred to our department with a definitive 
diagnosis of multiple pleural nodules. The patient had a 
career working as a welder in the iron works. He had a 
history of hypertension, hyperuricemia, and chronic kid-
ney disease. Chest X-ray revealed an abnormal shadow 
in the lower left lung field, and the patient was under 
follow-up with the respiratory medicine department for 
1 year. Laboratory test results for tumor markers, includ-
ing the carcinoembryonic antigen, squamous cell carci-
noma antigen, cytokeratin-19 fragment, sialyl-Lewis X 
antigen, and pro-gastrin-releasing peptide, were within 
the normal ranges. Computed tomography (CT) of the 
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chest (Fig. 1a) revealed multiple pleural nodules, includ-
ing a 2.7 × 1.8 × 1.1  cm nodule inside the mid-axillary 
line of the 8th rib and a 1.3 × 1.2 × 2.9 cm nodule at the 
height of the 9th thoracic vertebral body on the dorsal 
side of the descending aorta. These nodules exhibited a 
heterogeneous pale contrast. During the course of 1 year, 
the nodules showed a slight tendency towards increased 
prominence, and a small amount of pleural effusion 
developed over time. Neither lung lesion nor hilar/medi-
astinal lymphadenopathy was observed. A whole-body 
positron emission tomography (PET)/CT scan using 
2-deoxy-2-( 18F)-fluorodeoxyglucose demonstrated maxi-
mum standardized uptake values of 4.93 and 3.18 in the 
lateral nodule and the nodule at the dorsal side of the 

descending aorta, respectively (Fig.  1b). No clear tracer 
accumulation outside the pleural lesions was observed. 
A malignant tumor could not be ruled out, and a surgi-
cal biopsy was planned. Thoracoscopy revealed multiple 
gray-white pleural nodules (Fig.  1c). A part of the 8th 
intercostal nodule was resected. The submitted tissue 
specimen showed a variably thickened and hyalinized 
fibrous plaque with focal inflammatory granulation and 
no apparent neoplastic components. The intraoperative 
frozen section presented with no evidence of malignancy. 
We judged that the other nodules had the same charac-
teristics, and the operation was terminated. Histopatho-
logically, the resected nodule was found to consist of 
hyalinized fibrous tissue with a high degree of plasma 

Fig. 1 Computed tomography (CT) and 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET)/CT. a CT of the chest revealed multiple 
pleural nodules, including a 2.7 × 1.8 × 1.1 cm nodule inside the mid-axillary line of the 8th rib and a 1.3 × 1.2 × 2.9 cm nodule at the height of the 
9th thoracic vertebral body on the dorsal side of the descending aorta. b FDG-PET/CT maximum standardized uptake values of the lateral nodule 
and the nodule of the dorsal side of descending aorta were 4.93 and 3.18, respectively. c Intraoperative images of the nodule inside the mid-axillary 
line of the 8th rib and the nodule at the height of the 9th thoracic vertebral body on the dorsal side of the descending aorta
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cell-based inflammatory cell infiltration (Fig.  2a–c). A 
storiform pattern was observed in a region of the fibrotic 
parts. Obstructive phlebitis was not apparent. Immuno-
histochemically, IgG4-positive plasma cells were con-
spicuous (Fig.  2d). The IgG4/CD38 positive plasma cell 
ratio was evaluated in the same five fields at a high mag-
nification, with IgG4-positive plasma cells accounting 
for 70.5% of the cells (1,555/2,206 in total). A scattered 
distribution of spindle-shaped cells weakly positive for 
calretinin, WT1, D2-40, CAM5.2, AE1/AE3, and CK5/6 
was observed. However, there were no positive findings 
suggestive of neoplastic changes, and no indication of 
mesothelioma. Evaluation for the BER-EP4, MOC-31, 
and p40 biomarkers yielded negative results, while that 
for beta-catenin yielded positive results in the cyto-
plasm; desmoids were not observed. The postoperative 
serum IgG4 level was 289 mg/dL, the rheumatoid factor 
level was not elevated, and the samples were negative for 
antinuclear antibodies. Based on these observations, we 

diagnosed him with IgG4-RD with multiple pleural nod-
ules. The postoperative course was good and the patient 
is currently being followed up.

Discussion
IgG4-RD is a newly recognized fibroinflammatory condi-
tion characterized by tumefactive lesions, a dense lym-
phoplasmacytic infiltrate rich in IgG4-positive plasma 
cells, storiform fibrosis, and elevated serum IgG4 con-
centrations [3]. Based on the reports of high serum 
IgG4 levels in autoimmune pancreatitis from Japanese 
research groups, lesions that infiltrate systemic organs 
were also found to exist in other diseases, such as the 
Miklicz disease [1, 2]. Recently, IgG4-RD has been recog-
nized as a common systemic disorder. In 2011, compre-
hensive diagnostic criteria for IgG4-RD were proposed 
by the Study Group of Intractable Disease from the Min-
istry of Health, Labour and Welfare of Japan [4]. Further-
more, the diagnostic criteria for IgG4-related respiratory 

Fig. 2 Histopathological and immunohistochemical findings. The nodule consisting of hyalinized fibrous tissue, with a high degree of plasma 
cell-based inflammatory cell infiltration. A storiform pattern was observed in some parts of the fibrosis. Obstructive phlebitis was not apparent. 
a Hematoxylin and eosin (H&E) staining, × 2 magnification. The black rectangle in (a) is the same area as shown in (b). b H&E staining, × 20 
magnification. c H&E staining, × 40 magnification. d IgG4- positive plasma cells were conspicuous, accounting for 70.5% of cells
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disease (IgG4-RRD), which is a form of IgG4-RD involv-
ing respiratory lesions, were published in the journal of 
the Japanese Society of Respiratory Society in 2015 [5, 6].

The case was diagnosed with IgG4-RD with multiple 
pleural nodules based on the histological features and 
the postoperative high serum IgG4 levels, according to 
the diagnostic criteria for IgG4-RRD. The patient had 
a career working as a welder in the iron works, with an 
unknown history of asbestos exposure. There are reports 
of pleuritis related to IgG4-RRD in asbestos-exposed 
individuals [7], and clinically, the presence of IgG4-RRD 
should help exclude the diagnosis of malignant meso-
thelioma. In addition, there are 13 reports, including the 
present case, on IgG4-related pleural disease without 
extrathoracic lesions (Table 1). All the reported patients 
were male, with an average age of 65.6  years (range: 
16–81  years). The mean reported serum IgG4 level was 
414.0  mg/dL (range: 142–1650  mg/dL). Pleural effusion 
was observed in 11 cases, and only five cases had pleu-
ral lesions without pulmonary lesions. Nine patients were 
treated with steroids, while four cases were managed by 
observation.

In IgG4-RRD, the goal of the treatment is to maintain 
the lung function. Though there is no current consensus 
on the indication of treatment for IgG4-RRD, systemic 
corticosteroid therapy is recommended for patients 
with symptoms and with a high disease activity [8, 9]. 
The treatment of IgG4-RRD complies with the Japanese 
consensus guidelines for the treatment of autoimmune 
pancreatitis. Initial treatment includes 0.6  mg/kg/day 
of prednisolone. After continuous administration for 
2–4 weeks, the dose is gradually reduced by 5 mg every 
1–2  weeks for 2–3  months. The recommended main-
tenance dose is 2.5–5  mg/day [10]. In the present case, 
only pleural lesions were found, with no lesions detected 
in other organs and no respiratory symptoms observed. 
Therefore, the present follow-up policy was adopted. A 
rise in the IgG4 levels would suggest IgG4-RD involving 
other organs. Specifically, cases involving pleural lesions 
are associated with reports of pericardial lesions [11, 12], 
and thus, caution is warranted.

The patient was diagnosed with IgG4-RD with multiple 
pleural nodules. He is being followed up closely following 
the biopsy, and a steroid treatment has been planned if 
the IgG4 levels rise or pleural effusion occurs.

Conclusion
IgG4-RD should be considered in cases presenting with 
multiple pleural nodules.

Abbreviations
CT: Computed tomography; IgG4-RD: IgG4-related diseases; IgG4-RRD: IgG4-
related respiratory disease; PET: Positron emission tomography.

Acknowledgements
We would like to thank Editage (www. edita ge. jp) for English language editing.

Authors’ contributions
YI wrote the manuscript. The remaining authors contributed to the collection, 
analysis, and interpretation of data. All authors conceived the study, partici-
pated in its design and coordination, and helped to draft the manuscript. All 
authors read and approved the final manuscript.

Funding
This study has not received any funding.

Declarations

Ethics approval and consent to participate
Written informed consent was provided by the patient for the publication of 
this report.

Consent for publication
Written informed consent was provided by the patient for the publication of 
this report.

Competing interests
The authors report no conflicts of interest.

Author details
1 Department of Thoracic Surgery, Kanazwa Medical University, 1-1 Daigaku, 
Uchinada-machi, Kahoku-gun, 920-0293 Ishikawa, Japan. 2 Department 
of Pathology and Laboratory Medicine, Kanazwa Medical University, Ishikawa, 
Japan. 3 Department of Thoracic Surgery, Tomei Atsugi Hospital, Kanagawa, 
Japan. 4 Department of Thoracic Surgery, Aidu Chuo Hospital, Fukushima, 
Japan. 

Received: 15 February 2021   Accepted: 23 March 2021

References
 1. Kamisawa T, Funata N, Hayashi Y, Eishi Y, Koike M, Tsuruta K, et al. A 

new clinicopathological entity of IgG4-related autoimmune disease. J 
Gastroenterol. 2003;38:982–4.

 2. Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu T, et al. 
High serum IgG4 concentrations in patients with sclerosing pancreati-
tis. N Engl J Med. 2001;344:732–8.

 3. Stone JH, Zen Y, Deshpande V. IgG4-related disease. N Engl J Med. 
2012;366:539–51.

 4. Umehara H, Okazaki K, Masaki Y, Kawano M, Yamamoto M, Saeki T, et al. 
Comprehensive diagnostic criteria for IgG4-related disease (IgG4-RD). 
Mod Rheumatol. 2012;22:21–30.

 5. Matsui S, Yamamoto H, Minamoto S, Waseda Y, Mishima M, Kubo 
K. Diagnostic criteria for IgG4-related respiratory disease. AJRS. 
2015;4:129–32.

 6. Matsui S. IgG4-related respiratory disease. Mod Rheumatol. 
2019;29:251–6.

 7. Yokoyama T, Kato M, Amakusa Y, Oguri A, Ito K, Kitamura Y, et al. A case of 
pleuritis diagnosed IgG4-related respiratory disease in a worker occupa-
tionally exposed to asbestosis. J Jpn Soc Intern Med. 2020;109:1415–21 
(in Japanese).

 8. Ito S, Ko SBH, Morioka M, Imazumi K, Kondo M, Mizuno N, Hasegawa Y. 
Three cases of bronchial asthma preceding IgG4-related autoimmune 
pancreatitis. Allegol Int. 2012;61:171–4.

 9. To M, Kono Y, Soeda S, Hara H, Araki K, Kishi H, To Y. A case of IgG4-related 
bronchial disease successfully treated with inhaled corticosteroids. J 
Allergy Clin Immunol Pract. 2016;4:168–70.

http://www.editage.jp


Page 6 of 6Iijima et al. surg case rep            (2021) 7:84 

 10. Kamisawa T, Shimosegawa T, Okazaki K, Nishino T, Watanabe H, Kanno 
A, et al. Standard steroid treatment for autoimmune pancreatitis. Gut. 
2009;58:1504–7.

 11. Sekiguchi H, Horie R, Utz JP, Ryu JH. IgG4-related systemic disease 
presenting with lung entrapment and constrictive pericarditis. Chest. 
2012;142:781–3.

 12. Katagiri Y, Yahagi T, Osakabe M, Yanagawa N, Hino T, Suzuki H. A case 
of pleuritis in which it was necessary to distinguish immunogloblin 
G4-related disease from Rosai-Dorfman disease. AJRS. 2019;8:264–8.

 13. Yamamoto H, Suzuki T, Yasuo M, Kobayashi O, Tsushima K, Ito M, et al. 
IgG4-related pleural disease diagnosed by a re-evaluation of chronic 
bilateral pleuritis in a patient who experienced occasional acute left 
bacterial pleuritis. Intern Med. 2011;50:893–7.

 14. Kato E, Takayanagi N, Ishiguro T, Kagiyama N, Shimizu Y, Sugita Y. IgG4-
related pleuritis with chylothorax. Intern Med. 2014;53:1545–8. https:// 
doi. org/ 10. 2169/ inter nalme dicine. 53. 1642.

 15. Choi IH, Jang SH, Lee S, Han J, Kim TS, Chung MP. A case report of IgG4-
related disease clinically mimicking pleural mesothelioma. Tuberc Respir 
Dis (Seoul). 2014;76:42–5. https:// doi. org/ 10. 4046/ trd. 2014. 76.1. 42.

 16. Kim DH, Koh KH, Oh HS, Kim SJ, Kang SH, Jung BW, et al. A case of immu-
noglobulin g4-related disease presenting as a pleural mass. Tuberc Respir 
Dis (Seoul). 2014;76:38–41. https:// doi. org/ 10. 4046/ trd. 2014. 76.1. 38.

 17. Goag EK, Park JE, Lee EH, Park YM, Kim CY, Lee JM, et al. A case of 
extensive IgG4-related disease presenting as massive pleural effusion, 
mediastinal mass, and mesenteric lymphadenopathy in a 16-year-old 
male. Tuberc Respir Dis (Seoul). 2015;78:396–400.

 18. González-Moreno J, Losada-López I, Gállego-Lezaun C, García-Gasalla 
M, Gómez Bellvert C, Ortego CN. Serosal involvement in IgG4-related 

disease: report of two cases and review of the literature. Rheumatol Int. 
2016;36:1033–41.

 19. Corcoran JP, Culver EL, Anstey RM, Talwar A, Manganis CD, Cargill TN, 
et al. Thoracic involvement in IgG4-related disease in a UK-based patient 
cohort. Respir Med. 2017;132:117–21. https:// doi. org/ 10. 1016/j. rmed. 
2017. 10. 005.

 20. Ikuyama Y, Hachiya T, Komatsu M, Nakamura T, Yamamoto H, Hanaoka M. 
A case of pleurites diagnosed with IgG4-related disease. Nihon Kokyuki 
Gakkai Zassi. 2017;6:78–83 (in Japanese with English abstract).

 21. Kita T, Araya T, Ichikawa Y, Terada N, Kawashima A, Kasashima S, Kasahara 
K. IgG4-related pleuritis with no other organ involvement. Am J Med Sci. 
2018;356:487–91. https:// doi. org/ 10. 1016/j. amjms. 2018. 05. 004.

 22. Nagayasu A, Kubo S, Nakano K, Nagayamada S, Iwata S, Miyagawa I, et al. 
IgG4-related pleuritis with elevated adenosine deaminase in pleural effu-
sion. Intern Med. 2018;57:2251–7.

 23. Yasokawa N, Shirai R, Tanaka H, Kurose K, Oga T, Oka M. Thoracoscopic 
findings in IgG4-related pleuritis. Intern Med. 2020;59:257–60. https:// doi. 
org/ 10. 2169/ inter nalme dicine. 3031- 19.

 24. Taguchi Y, Kajiwara K, Kanesada H, Terada N, Kawashima A, Kasashima 
S, Kasahara K. A case of IgG4-related pleuritis with no other lesions. 
Nihon Kokyuki Gakkai Zassi. 2020;9:118–22 (in Japanese with English 
abstract).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.2169/internalmedicine.53.1642
https://doi.org/10.2169/internalmedicine.53.1642
https://doi.org/10.4046/trd.2014.76.1.42
https://doi.org/10.4046/trd.2014.76.1.38
https://doi.org/10.1016/j.rmed.2017.10.005
https://doi.org/10.1016/j.rmed.2017.10.005
https://doi.org/10.1016/j.amjms.2018.05.004
https://doi.org/10.2169/internalmedicine.3031-19
https://doi.org/10.2169/internalmedicine.3031-19

	Multiple pleural nodules diagnosed as IgG4-related disease: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


