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Introduction

Minute pulmonary meningothelial-like nodules (MPMNs) 
are often discovered incidentally in surgical or autopsy 
specimens of the lung (1). They usually manifest as 
single or multiple lesions, and rarely present as diffuse on 
computed tomography (CT) images. In this case report, 
we describe a patient diagnosed with MPMNs, which 
appeared as diffuse ground-glass nodules (GGNs). We 
also retrospectively review the clinical, pathological, and 
CT characteristics of patient diagnosed MPMNs to help 
improve the understanding of the disease and the accuracy 
of diagnosis.

Case presentation

A 71-year-old female patient presented at our hospital in 
December 2016 with a cough that had lasted for 1 month. 
The patient had a history of coronary heart disease, 
diabetes, and hypertension, although these conditions 
were well controlled. She denied smoking, had no recent 
travel history, and tested negative for tuberculosis and anti-
neutrophil cytoplasmic antibody (ANCA). 

The CT scan showed diffuse GGNs in the bilateral 
lungs, and some of the nodules appeared to have a cyst-
like morphology. The nodules, measuring 2 to 5 mm 
in diameter with clear boundaries, were randomly 

distributed in the lungs, and had a tendency to be located 
in the peripheral zone, even on the interlobular fissure  
(Figure 1). The CT images showed observable blood vessels 
on the edges of some nodules. The patient underwent two 
re-examinations, in January 2018 and July 2019, and no 
changes were observed in the lesions. Because the nodules 
were discovered on interlobular fissures, disseminated lung 
disease was ruled out. According to these manifestations, 
a primary disease of the lung was likely. The results of the 
three subsequent reviews showed no changes. Subsequently, 
the patient was initially diagnosed with a benign lung tumor 
or early adenocarcinoma.

The patient underwent thoracoscopic partial wedge 
biopsy. We fixed the obtained surgical specimens in 4% 
neutral formaldehyde and embedded them in paraffin, 
stained with hematoxylin and eosin, then we observed 
the histological features of the lesions under an optical 
microscope. When surgical specimens observed at low 
magnification, the pulmonary biopsies showed multiple 
small well-defined meningothelial-like nodules formed by 
thickened alveolar walls. When surgical specimens observed 
at high magnification, these nodules were composed of 
oval to short spindle epithelioid cells with eosinophilic 
cytoplasms and mild nuclei, with indistinct cellular borders. 
Some of the epithelioid cells were arranged in a whorled 
pattern (Figure 2). Immunohistochemistry revealed that the 
cells were positive for epithelial membrane antigen (EMA), 
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Figure 1 Coronary and axial chest computed tomography showed diffuse ground-glass nodules in bilateral lungs with the central cystic 
lesion in (A) December 2016, (B) January 2018, and (C) July 2019.
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vimentin, progesterone receptor (PR), and CD56 (Figure 3),  
and negative for thyroid transcription factor 1 (TTF-1), 
S-100 protein, androgen receptor (AR), smooth muscle 
actin, desmin, and HMB-45. Finally, a diagnosis of MPMN 
was made.

Discussion

MPMNs were first described by Korn et al. (2) in 1960, 
although the exact origin and nature of these nodules remain 
controversial to this day. Because MPMNs have similar 
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Figure 2 Histological staining. (A) Pulmonary biopsies showed epithelioid cells arranged in a whorled pattern (H&E staining, ×400). (B) 
Immunohistochemistry for the progesterone receptor showed positive nuclear staining of meningothelial cells (×200).
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histological, ultrastructural, and immunohistochemical 
features as meningiomas, including pleural or pulmonary 
meningiomas, an association between these two conditions 

has been suggested. Masago et al. reported that primary 
pulmonary meningioma presents as a giant form of MPMN, 
as determined by the immunohistochemical findings, 

Figure 3 Immunohistochemical staining showed that cells were positive for (A) epithelial membrane antigen (EMA, ×200); (B) vimentin 
(×200), (C) progesterone receptor (×200), and (D) CD56 (×200).
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including positive PR and CD56 staining (3). However, 
genetic analysis of these structures indicate a reactive 
rather than a neoplastic origin (4). Accordingly, the new 
term ‘‘meningothelial-like nodule’’ was proposed by Gaffey  
et al. (5), and appeared as “minute meningothelial nodule” 
in the third edition of the World Health Organization 
International Histological Classification of Tumors (6). 
When the nodules are diffusely distributed in the bilateral 
lungs. We will diagnose them as diffuse pulmonary 
meningotheliomatosis (DPM) or MPMN-omatosis (7). 

According to the observations made in this case study, 
under a low-power microscope, multiple lesions could 
be observed in one field of view, and the lesions could be 
outlined so that they appeared with clear boundaries on the 
image. Nodules could be close to the pleura but will not 
invade the pleura. At high magnification, round, oval, or 
fusiform meningeal epithelial cells could be seen in a nested 
distribution. According to our observations, the lesion 
originated from the alveolar interstitium rather than the 
alveolar epithelial tissue. Therefore, the thickening of the 
alveolar wall as well as the air in the alveolar cavity caused 
some of the nodules to appear with a cyst-like morphology. 
The CT images showed blood vessels on the edges of some 
nodules. However, whether nodule and blood vessel are 
related is still unknown. The vessel wall was smooth and 
the thickness of the lumen was uniform, suggesting that the 
lesion may grow inertly and non-invasively. In the three 
examinations before and after the operation, no new nodules 
or enlarged nodules were found. The immunohistochemical 
results of the data in this case show that the lesion do not 
originate from alveolar epithelium. This is different from 
adenocarcinoma, which originate from alveolar epithelium. 

Many diseases appear similar to diffuse cystic micronodules, 
including multiple adenocarcinomas, pulmonary Langerhans 
cell histiocytosis (PLCH), and multifocal micronodular 
pneumocyte hyperplasia (MMPH) (8). However, PLCH 
usually occurs in young men with a history of smoking, 
and PLCH lesions are mostly located in the upper lobe 
of the bilateral lungs and generally do not involve the 
pleura, which does not match the CT findings in this case. 
MMPH occurs in patients with tuberous sclerosis. By 
combining the patient’s medical history with laboratory test 
results, we ruled out the possibility of these two diseases. 
However, we could not exclude the possibility of multiple 
adenocarcinomas based on the CT image. Interestingly, 
according to some relevant literature, multiple MPMNs 
may be associated with several concomitant diseases, such as 
pulmonary thromboembolism, smoking-related interstitial 

lung disease, atypical adenomatous hyperplasia, and cardiac 
disease. However, these correlations between have not 
been confirmed. MPMNs are observed more frequently 
in females, this conclusion is consistent with the result 
reported in the literature.

Although it is extremely difficult to diagnose MPMNs 
only from images, we have reviewed some relevant literature 
and summarized the image representations of MPMNs. 
Most MPMNs are small (1 to 3 mm in diameter) and are 
randomly distributed throughout the bilateral lungs, and 
the lesions have a tendency to be located in the peripheral 
zone, even on the interlobar pleural (6). MPMNs have clear 
boundaries, and the lesions can appear as single, multiple, 
or diffuse nodules. The CT scan often shows GGNs in the 
bilateral lungs.

In summary, MPMNs are a rare occurrence and have 
unique imaging characteristics. When observing diffuse 
GGNs, as in the case described here, attention should be 
paid to the possibility of MPMNs.
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