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A B S T R A C T

A 57-year-old female presented with chest discomfort and exertional dyspnea but no other respi-
ratory symptoms or history of malignancy. Chest CT revealed multifocal centrilobular nodules
with ground-glass opacity in both lungs. Thoracoscopic wedge resection was done, and histologi-
cal examination confirmed interstitial meningothelial-like nodules, consistent with diffuse
meningotheliomatosis. The patient was discharged without complications and showed no disease
progression on follow-up CT at 3 months, maintaining stability during 6 months of outpatient ob-
servation. Diffuse pulmonary meningotheliomatosis is an exceedingly rare condition, but this
may be one of the causative etiologies in patients with diffuse bilateral pulmonary nodules.

1. Introduction
Diffuse pulmonary nodules present a wide range of diagnoses, spanning multiple benign tumors, malignancies, autoimmune dis-

eases, and infections. Among these possibilities, diffuse pulmonary meningotheliomatosis (DPM) stands out as extremely rare, charac-
terized by the presence of multiple minute meningothelial-like nodules (MPMNs) in both lungs. Here, we have meticulously examined
the clinical course and diagnostic process of the DPM case, aiming to shed light on considerations relevant in actual clinical settings.
Furthermore, by demonstrating the feasibility of surgical diagnosis and reviewing existing literature, we endeavor to contribute to en-
hancing understanding of this rare condition.

2. Case report
A 57-year-old female patient without underlying disease, except for dyslipidemia and no history of malignancy, presented to the

clinic complaining of chest discomfort that had begun several months prior. The patient reported mild dyspnea on exertion corre-
sponding to mMRC grade 1 but denied other respiratory symptoms such as coughing or producing sputum. There was no history of TB
or any known exposure to TB patients. Also, there was no recent history of aspiration. She had never smoked and had no occupational
or environmental exposures that could predispose her to respiratory disease.

On physical examination, vital signs including temperature were within normal limits, and the oxygen saturation on room air was
99 %. Basic blood tests including complete blood count (CBC), C-reactive protein (CRP), and electrolytes were all within normal
ranges, and serologic markers for autoimmune diseases including antinuclear antibody (ANA), anti-neutrophil cytoplasmic antibody
(ANCA), and rheumatoid factor (RF) were negative. PPD skin test was negative. Pulmonary function tests demonstrated normal
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spirometry with a forced vital capacity (FVC) of 2.8L(88 % predicted) and forced expiratory volume in 1 s (FEV1) of 2.28L (93 % pre-
dicted). The diffusion capacity was also 101 % of the predicted value, at 18.1 ml/min/mmHg.

On chest CT scans, ill-defined multifocal centrilobular nodules with ground-glass opacity (GGO) were observed in both lungs (Fig.
1). The distribution was irregular, but predominantly located in the dependent portion and peripheral areas, with nodule sizes rang-
ing from 1 to 7mm. There was no significant enlargement of lymph nodes in the mediastinum or hilum. Except for this diffuse lesion,
no other remarkable findings suggestive of inflammatory conditions, infections, or malignancies were observed on the chest CT and
abdominal-pelvic CT.

A video-assisted thoracoscopic surgery(VATS) wedge resection of the right upper lobe (RUL) and right lower lobe (RLL) was per-
formed for histological examination. In the pathology examination, the presence of interstitial meningothelial-like nodules was noted
(Fig. 2). Additionally, immunohistochemical staining showed positivity for epithelial membrane antigen (EMA) and progesterone re-
ceptor (PR), as well as membranous staining for Pan-TRK, while CK (cytokeratin), CD1a, and HMB45 showed negativity. Based on
these findings, a diagnosis of diffuse meningotheliomatosis was established.

The patient was discharged without complications on post-operation day 4. Follow-up observation via chest CT three months later
revealed no evidence of disease progression (Fig. 3). The patient has been undergoing outpatient follow-up for six months without
any clinical symptom changes or disease progression, without any specific treatments administered.

This study was reviewed and approved by the institutional review board of Inha University Hospital, and the requirement for in-
formed consent was waived (IRB no.2024-03-030).

3. Discussion
Minute pulmonary meningothelial-like nodules (MPMNs) were first described in 1960 based on morphologic features as "Chemod-

ectomas" [1]. Subsequent ultrastructural and immunohistochemical analyses revealed similarities with meningothelial cells, leading
to their designation as MPMNs [2]. These are benign lesions primarily observed incidentally in surgically resected lung specimens, ei-

Fig. 1. Diffuse multifocal centrilobular nodules on Chest CT. (A: Axial view, B: Coronal view) Some nodules are indicated by yellow arrows. (For interpretation of the
references to colour in this figure legend, the reader is referred to the Web version of this article.)

Fig. 2. A: Microscopic view at 12x magnification with HE (Hematoxylin and eosin) staining, ∗ indicates multiple meningothelial-like nodules. B: Microscopic view at
200x magnification with HE staining.
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Fig. 3. Chest CT follow-up at 3 months, Diffuse multifocal nodules without significant change.

ther as single or multiple nodules [3]. Among them, the diffuse spread of MPMNs in bilateral lung constitutes a rare condition known
as DPM [3,4].

DPM is an extremely rare condition, and its pathophysiology remains unclear. Based on several case reports and literature reviews,
it appears to be more prevalent in females. Symptoms are typically nonspecific or asymptomatic, such as mild dyspnea or cough, as
observed in this case. There is no specific treatment documented in the literature, and all reported patients have survived during the
follow-up period, maintaining a stable condition [4–10].

The diagnosis of this condition typically begins with identifying bilateral micronodules on chest CT scans and excluding other dis-
eases through differential diagnosis. In this case, the patient showed no elevation in infection markers on blood tests, indicating a
very low likelihood of acute bacterial infection. Miliary TB was considered, but the absence of typical symptoms such as fever,
anorexia, and weight loss made this diagnosis less likely. Blood tests for autoantibodies, including ANCA, were conducted to rule out
vasculitis and other autoimmune diseases, all of which returned negative results. Pulmonary toxocariasis, another potential cause of
nodular lung lesions, was also considered but deemed unlikely due to negative blood test results and no changes observed on CT scans
performed two months apart. Considering the possibility of malignancy, such as lung metastasis, chest CT and abdominal-pelvic CT
scans were performed, but no primary malignancy was detected.

Based on these findings, a tissue biopsy was deemed necessary. Due to the small size of individual nodules and to ensure diagnostic
accuracy, a surgical biopsy was chosen. While some studies have attempted transbronchial biopsy, the small and random distribution
of lesions often leads to inconclusive results, necessitating subsequent surgical biopsy [10–13]. Definitive diagnosis is achieved
through immunohistochemical staining of the obtained tissue. Advances in minimally invasive surgical techniques, such as video-
assisted thoracoscopy, have lowered the barriers to surgery, making early consideration of surgical diagnostic methods appropriate
for patients with low surgical risk profiles.

This study presents detailed clinical features and diagnostic processes of a case patient, which can aid in formulating diagnostic
strategies in actual clinical scenarios. However, as a case report, there are limitations in generalizing the diagnosis and clinical symp-
toms of the disease. In this instance, the patient did not produce sputum, thus precluding tests that rely on sputum samples. However,
if the patient had exhibited symptoms such as sputum production and anorexia, prioritizing differential diagnosis for TB through TB
PCR or AFB smear tests would have been warranted. Additionally, depending on the patient's medical condition, less invasive proce-
dures such as CT-guided biopsy might be considered, despite potentially lower diagnostic accuracy in cases with higher surgical risks.

In this study, the patient's pre-diagnostic screening included cerebral MRI, which excluded intracranial meningioma. Based on
studies suggesting histological similarities and genetically similar mechanisms of occurrence between minute pulmonary
meningothelial-like nodules (MPMNs) and CNS meningiomas, cerebral examination may be necessary. Melocchi et al. found un-
known meningiomas in three out of four patients suspected of having DPM in their case series [4]. Therefore, consideration should be
given to the differential diagnosis of metastatic meningioma with DPM features. However, uncertainties still remain regarding the
pathogenesis of this entity and whether the likelihood of meningioma development is higher in patients with DPM.

So far, the prognosis of DPM has been reported as favorable [4]. However, Suster et al. pointed out in their paper reporting on five
cases of DPM that three cases had a past medical history of cancer [5]. Cases of cancer co-occurring with DPM have also been reported
in other case studies [8,11,14]. Although the reported cases are limited, making it difficult to study statistical correlations, Mizutani
et al. suggested that considering the possible correlation between MPMNs and malignancy [15], further research is needed to investi-
gate the co-occurrence or potential development of malignancy in DPM patients.

In conclusion, DPM may be one of the underlying conditions in patients with diffuse bilateral pulmonary nodules. Further research
is necessary to explore its association with other malignancies or intracranial meningiomas, as well as to understand clinical symptom
management.

Funding
No funding was received for this work.

Respiratory Medicine Case Reports 52 (2024) 102105 

3 



S.J. Oh et al.

Intellectual property
We confirm that we have given due consideration to the protection of intellectual property associated with this work and that

there are no impediments to publication, including the timing of publication, with respect to intellectual property. In so doing we con-
firm that we have followed the regulations of our institutions concerning intellectual property.

Research ethics
IRB was approved by the institutional review board of Inha University Hospital, and the requirement for informed consent was

waived (IRB no.2024-03-030)

Authorship
The International Committee of Medical Journal Editors (ICMJE) recommends that authorship be based on the following four cri-

teria.
1 Substantial contributions to the conception or design of the work; or the acquisition, analysis, or interpretation of data for the

work; AND
2 Drafting the work or revising it critically for important intellectual content; AND
3 Final approval of the version to be published; AND
4 Agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part

of the work are appropriately investigated and resolved.
All listed authors meet all four criteria for authorshipReferences

CRediT authorship contribution statement
Su Ji Oh: Writing – review & editing, Writing – original draft, Formal analysis, Data curation. Jun Hyeok Lim: Resources,

Methodology, Investigation. Lucia Kim: Visualization, Resources, Methodology. Young Sam Kim: Writing – review & editing, Writ-
ing – original draft, Supervision, Project administration, Formal analysis, Conceptualization.

Declaration of competing interest
No conflict of interest exists.

References
[1] D. Korn, K. Bensch, A.A. Liebow, B. Castleman, Multiple minute pulmonary tumors resembling chemodectomas, Am. J. Pathol. 37 (6) (1960) 641–672.
[2] M.J. Gaffey, S.E. Mills, F.B. Askin, Minute pulmonary meningothelial-like nodules. A clinicopathologic study of so-called minute pulmonary chemodectoma, Am.

J. Surg. Pathol. 12 (3) (1988) 167–175.
[3] S. Mukhopadhyay, O.A. El-Zammar, A.L. Katzenstein, Pulmonary meningothelial-like nodules: new insights into a common but poorly understood entity, Am. J.

Surg. Pathol. 33 (4) (2009) 487–495.
[4] L. Melocchi, G. Rossi, M. Valli, M.C. Mengoli, M. Mondoni, L. Lazzari-Agli, G. Santandrea, F. Davoli, C. Baldovini, A. Cavazza, T.V. Colby, Diffuse pulmonary

meningotheliomatosis: clinic-pathologic entity or indolent metastasis from meningioma (or both)? Diagnostics 13 (4) (2023).
[5] S. Suster, C.A. Moran, Diffuse pulmonary meningotheliomatosis, Am. J. Surg. Pathol. 31 (4) (2007) 624–631.
[6] A.K. Alkurashi, Y. Almodallal, H.A.H. Albitar, J.C. Cheville, V.N. Iyer, Diffuse pulmonary meningotheliomatosis: a rare lung disease presenting with diffuse

ground-glass opacities and cavitation, Am J Case Rep 21 (2020) e926172.
[7] S.D. Maasdorp, J.M. Nel, M. Prins, Diffuse pulmonary meningotheliomatosis - a case report, Afr J Thorac Crit Care Med 26 (1) (2020).
[8] M. Noguchi-Konaka, M. Endoh, T. Sasage, K. Nakahashi, H. Suzuki, S. Ogata, S. Shiono, [Diffuse pulmonary meningotheliomatosis needed to be differentiate

from metastatic lung tumor:report of a case], Kyobu Geka 75 (3) (2022) 232–235.
[9] Y.L. Ding, H. Zhu, W. Yang, B.B. Liu, X. Zhu, M.J. Li, B. He, [Diffuse pulmonary meningotheliomatosis: a case report and literature review], Zhonghua Jiehe He

Huxi Zazhi 42 (1) (2019) 24–29.
[10] D. Murata, Y. Zaizen, S. Tokisawa, G. Matama, T. Chikasue, Y. Nishii, S. Ohno, K. Tsumura, M. Tominaga, J. Fukuoka, K. Fujimoto, T. Hoshino, A rare case of

diffuse bilateral minute pulmonary meningothelial-like nodules increasing over the short term and resembling metastatic lung cancer, Intern Med 62 (8) (2023)
1207–1211.

[11] R. Bernabeu Mora, J.M. Sánchez Nieto, C. Hu, E. Alcaraz Mateos, A. Giménez Bascuñana, M. Rodríguez Rodríguez, Diffuse pulmonary meningotheliomatosis
diagnosed by transbronchial lung biopsy, Respiration 86 (2) (2013) 145–148.

[12] A. Kumar, S.V. Cherian, C. Farver, A.C. Mehta, Pulmonary meningotheliomatosis, Arch. Bronconeumol. 54 (2) (2018) 104–105.
[13] A. Dzian, M. Malík, Ľ. Hamada, J. Mičák, I. Gregorová, G. Košturiaková, A rare case diagnosed by videothoracoscopic lung biopsy: diffuse pulmonary

meningotheliomatosis, Case Rep Pulmonol 2021 (2021) 1990433.
[14] N. Li, S. Quan, Q. Liu, Z. Xie, Q. Wang, N. Wang, J. Wang, Clinical, radiological, and pathological features of minute pulmonary meningothelial-like nodules and

diffuse pulmonary meningotheliomatosis, Front. Med. 10 (2023) 1209491.
[15] E. Mizutani, K. Tsuta, A.M. Maeshima, H. Asamura, Y. Matsuno, Minute pulmonary meningothelial-like nodules: clinicopathologic analysis of 121 patients,

Hum. Pathol. 40 (5) (2009) 678–682.

Respiratory Medicine Case Reports 52 (2024) 102105 

4 

http://refhub.elsevier.com/S2213-0071(24)00128-X/sref1
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref2
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref2
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref3
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref3
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref4
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref4
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref5
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref6
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref6
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref7
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref8
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref8
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref9
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref9
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref10
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref10
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref10
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref11
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref11
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref12
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref13
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref13
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref14
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref14
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref15
http://refhub.elsevier.com/S2213-0071(24)00128-X/sref15

	Diffuse pulmonary meningotheliomatosis: A case report
	1. Introduction
	2. Case report
	3. Discussion
	Funding
	Intellectual property
	Research ethics
	Authorship
	CRediT authorship contribution statement
	References


	fld38: 
	fld39: 
	fld59: 
	fld60: 
	fld81: 


