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  Introduction 

Minute meningothelioid nodules (MMNs) are not rare lesions in the 

lungs; however, their specific origin and functions remain unknown [1]. 

In a previous study, among 81 cases of resected lungs, MMNs were 

detected in 69 out of 500 surgical biopsies (13.8%) and 12 out of 25 

lobectomies (48%) via detailed histochemical examination, with a female 

predominance at an average age of 62, and only 4 out of 81 cases involved 

patients younger than 40 years [1]. These findings indicate that MMNs 

are not congenital in origin [1]. In another report, MMNs were detected 

in 121 out of 1724 resected lungs (7%) via pathologic examination, with 

a female predominance [2].  

Here, we investigated a pulmonary adenocarcinoma case with unique 

distribution of MMNs at the alveolar mouths (AMs) of lungs. To the best 

of our knowledge, such a case has not yet been described even in a report 

on more than 100 cases of MMNs [2]. Moreover, this report is the first to 

demonstrate the distribution of MMNs at the AMs of lung peripheral 

airways. 

A lung tumor (size: 1.6 × 1.6 × 1.3 cm) was detected on the lower right 

lobe of the lungs in a mid-seventieth female with computed tomography 

(CT), followed by thoracoscopic lobectomy. 

Histopathological diagnosis was pulmonary papillary adenocarcinoma 

with MMNs in vicinity. Many eosinophilic intranuclear bodies were 

observed in the cancer cells (Figure. 1A), which were 

immunohistochemically positive for the surfactant protein A(SP-A) 

(Figure. 1B).  

 

Figure 1: Eosinophilic intranuclear inclusions are found in the tumor cells (1A, arrows), and these inclusions are positive with SP-A antibody with 

immunohistochemical stain (1B, arrows). 
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We were interested in the unique microscopic distribution of proliferating 

meningothelioid cells at the AMs, as shown in Figure. 2A. 

Meningothelioid cells proliferate in a nest-like or whirl arrangement along 

the peripheral airways, including the alveolar duct and AMs, and their cell 

borders are obscure. Here, meningothelioid cells proliferated at the AMs 

as minute discontinuous nodules (Figure. 2B). The nuclei were small and 

positive for the progesterone receptor (PGR) (Figure. 2C), vimentin, and 

epithelial membrane antigen (EMA) (Figure. 2D), but not for 

neuroendocrine markers. They were morphologically, light 

microscopically [3], immunohistochemically [4], and ultrastructurally [5] 

similar to meningothelial cells. Notably, the cells were positive for 

somatostatin receptor (SSTR)-2a and -5 (Figure. 2E) and immunopositive 

for antibodies against vimentin and CD56 (N-CAM) but negative for 

synaptophysin, chromogranin, S100, cytokeratin, and transcription 

termination factor (TTF)-1 (Figure. 2F), suggesting that proliferating 

meningothelioid cells are not neuroendocrine in origin but exhibit 

meningothelial cell differentiation [3,4]. In sharp contrast to TTF-1-

positive type II alveolar cells, the proliferating cell nuclei of MMNs were 

TTF-1-negative. This distribution of MMNs may be due to a function of 

the chemoreceptors [6,7]. As shown in Figure. 1B, PGR-positive nuclei 

of MMNs were located at the AMs as isolated discontinuous minute 

nodules in the stroma. PGR-positivity may be a factor controlling the 

growth of MMNs [8]. Both SSTR2a and NF2 may be involved in the 

proliferation, progression, and growth of MMNs [4].

 

 
Figure 2: MMN cells are located in the AMs (Fig. 2A, 2B, arrows), positive for PGR(2C, arrows), EMA(2D,arrows),SSTR-5(2E,arrows), but 

negative for TTF-1(2F,arrows) besides positive original type II alveolar cells in 2F(arrowheads) 

To date, no studies have indicated the presence of MMNs at the AMs as 

demonstrated in this report. AMs are important for alveolar epithelial cells 

and very unstable in response to any kind of microstimulus. AMs are 

considered as locus minoris resistentiae in the peripheral airways of the 

lungs. Masson bodies [9] and hyaline membranes [10] arise from the AMs 

and are induced by internal and external stimuli. In addition to being 

positive for SSTR-2a and -5, their location at the AMs may aid MMNs in 

playing key roles as chemoreceptors.  

Meningothelioid cells are predominantly monoclonal in growth [11] and 

exhibit an NF2 deletion [3], which is a common mutation in meningiomas 

of the central nervous system F(3). Moreover, MMNs constitutively 

express SSTR2a [4]. Here, proliferating cells and MMNs were positive 

for SSTR-2a and -5. 

MMNs may arise due to ischemic or reactive changes rather than 

neoplastic changes [8,11]. Moreover, MMNs may be transitional forms 

between reactive and neoplastic forms [12,13]. Although the exact origin 

of MMNs, even in the cell lineage, remains unclear, they are often 

detected in the vicinity of lung cancer [2,8], as observed in the present 

case.  

MMN distribution at the AMs, as demonstrated in this report, is unique 

and rare. Although the specific functions and origin of MMNs remain 

ambiguous, they may arise due to ischemic or preneoplastic changes [13]. 

To the best of our knowledge, this report is the first to show the unique 

distribution of MMNs immunopositive for SSTR-2a and -5 at the 

peripheral airways of human lungs. These receptors are involved in cell 

secretion and proliferation [4]. 

Therefore, immunopositivity for SSTR-2a and -5 should be considered in 

addition to meningothelial cell differentiation when determining the 

functions of MMNs. 
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