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Minute Pulmonary Meningothelial-like Nodules Showing

Multiple Ring-shaped Opacities
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Abstract:

Chest computed tomography (CT) findings of minute pulmonary meningothelial-like nodules (MPMNs)
usually show tiny nodules (2-5 mm in diameter) of ground-glass attenuation. However, diffuse, thin-walled
cavities have rarely been reported. We herein report a 56-year-old woman with MPMNs showing diffuse,
thin-walled cystic lesions on a thin-section chest CT scan. Clinicians need to be aware of the imaging charac-
teristics of this conditions to guide appropriate management of lung diseases, as these CT findings may re-

semble certain metastatic lung neoplasias and primary adenocarcinoma of the lung.
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Introduction

Minute pulmonary meningothelial-like nodules (MPMNs)
are often incidentally detected in surgical or autopsy speci-
mens of the lung during routine pathological examina-
tions (1-7). Recent advances and the increased use of com-
puted tomography (CT) have led to the early detection of
this condition. Chest CT findings of MPMNs usually show
tiny nodules (2-5 mm in diameter) of ground-glass attenu-
ation (2, 6-13), but diffuse thin-walled cavities have rarely
been reported (8,9). We herein report a patient with
MPMNs who showed diffuse, thin-walled cystic lesions on
thin-section CT of the lungs.

Case Report

A 56-year-old woman was referred to our hospital for the
investigation of a chest X-ray abnormality that was found on
a routine medical checkup. She had never smoked and had
no family history of cancer. She was generally well, and de-
nied fatigue, cough, shortness of breath or other respiratory
symptoms. She had had amenorrhea, but had no cardiovas-
cular diseases.

The physical examination findings were normal except for
a slightly short stature. Laboratory findings were also almost
normal, including carcinoembryonic antigen, cytokeratinl9
and pro-gastrin-releasing peptide levels. Chest CT (Fig. 1)
showed randomly distributed, multiple ground-glass opaci-
ties measuring up to 5 mm in diameter. Some of these
opacities showed central lucency and appeared ring-like.
Magnetic resonance imaging (MRI) of the head and
contrast-enhanced CT of the abdomen showed no evidence
of malignancy, but the latter revealed a lack of a uterus and
ovaries. The blood lymphocyte karyotype was 45, X, so a
diagnosis of Turner’s syndrome was made.

The serum progesterone level was 0.21 ng/mL (normal
range<0.44 ng/mL), and the serum estradiol level was below
the detected range. She had never been treated with female
hormone-replacement therapy. Positron emission tomography
(PET)-CT showed no abnormal uptake of '"F-fluoro-2-
deoxy-glucose (FDG), except in the thyroid, which was
compatible with chronic thyroiditis. The echo-intensity of
the thyroid was non-uniform, and the surface was irregular.
An echo-guided aspiration biopsy of the thyroid showed no
mitotic activity or cytological atypia. Antibodies against thy-
roglobulin and thyroid peroxidase were found at high con-
centrations of 388 IU/mL and higher than 600 IU/mL, re-
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Figure 1.

Chest computed tomography (CT) revealed diffuse, multiple ground-glass opacities mea-

suring up to 5 mm in diameter randomly distributed throughout both lungs (a, b). Some of them

showed central lucency (arrows).

Figure 2. The histological findings of the lung resected by video-assisted thoracic surgery. a: A low-
power photomicrograph of the resected nodule showed interstitial cellular proliferations of uniform

round-to-oval cells (arrows). Bar indicates 5,000pum. b: There is central tissue loss (arrow heads),

which correlates with the central lucency on chest CT. Bar indicates 5,000um. c: A higher-power

photomicrograph revealed the bland oval-to-blunted spindle cells infiltrating into the interstitium.
Bar indicates 100um. d: Early focus of a meningothelial-like nodule composed of small clusters of
meningothelial cells in the interstitium (arrows). Bar indicates 50pum.

spectively. Therefore, a diagnosis of chronic thyroiditis was
made.

The serum level of thyroid-stimulating hormone (TSH),
free T3 and T4 were within the normal respective ranges. A
lung metastatic tumor of unknown primary lesions was sus-
pected, so video-assisted thoracic surgery was performed.
The histological findings (Fig. 2) showed nodular lesions
with interstitial proliferation of uniform, round to oval cells
with variable widening of the alveolar septa. Some nodules
had central airspace lesions, that might have been associated

with the findings of ring-like opacity on chest CT.

Immunohistochemistry was positive for epithelial mem-
brane antigen, vimentin, progesterone receptor, and CD56
(Fig. 3). The diagnosis of MPMNs ultimately
made (1-4). Follow-up chest CT eight months after the diag-
nosis showed no change in morphologic characteristics, and
the patient was free of symptoms.

was
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Figure 3.
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Immunohistochemical staining was positive for vimentin (A), epithelial membrane anti-

gen (B), CD56 (C) and progesterone receptor (D). These findings are consistent with meningothelial-

like nodules. Bar indicates 100 pm.

Table. Literature Review of Chest CT Findings in Patients with MPMNs.
Case 1 2 3 4 5 6
Refference 8) 13) 9) 11) 10) 12)
No.
Age/Sex 54/F 64/F 59/F 55/F 52/M 54/F
Chest CT multiple, bilateral, numerous multiple minutes tiny nodules of well difined multiple small
findings randomly micronodules, nodules, random ground ground-glass  nodule of 11.3mm nodules,
distributed, upper lobe distribution, poorly attenuation, 1-3mm in diameter and bilateral lung
1 - to- 4mm predominance, defined, cotton wool in diameter multiple small field
nodules, thin wall under 3mm in appearance, several nodules of various
cavities(+) diameter were cavitated size in both lungs
vances and the increased use of chest CT will increase the
Discussion likelihood of such minute lesions being detected. Clinicians

Chest CT findings of MPMNs (2, 6-13) reportedly show
diffuse bilateral pulmonary nodules and/or tiny ground-glass
attenuation. Table shows the literature review of the chest
CT findings in patients with MPMNs, which have been re-
ported precisely. These CT findings are nonspecific, and dif-
ferential diagnoses include metastatic lung neoplasia, pri-
mary adenocarcinoma of the lungs and military tuberculosis.
Our case was rare in that chest CT showed multiple, bilat-
eral, randomly distributed tiny ground glass nodules, some
of which showed central lucency, appearing as ring-shaped
opacities. Such chest CT findings have been reported in
only two other cases (8, 9). Although MPMNs are incidental
pathological findings of no clinical significance, recent ad-

should therefore be aware of the imaging characteristics of
this conditions in order to guide the appropriate manage-
ment of lung diseases.

As reported previously, our case showed the early focus
of meningothelial-like nodule composed of small clusters of
meningothelial cells in the interstitium (1-5). Extension of
the lesion along the alveolar walls may have resulted in the
ground-glass opacities seen on thin-section CT. Our case
had many nodules with central radiological lucency on chest
CT. The mechanisms by which these ring-like nodules form
are unclear at present. We speculate that extension of menin-
gothelial cells along the alveolar septa may destroy the al-
veolar wall, but further investigations, including assessments
of the radiological and pathological co-relations, are needed.
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The majority of patients with MPMNs were encountered
in their 60s, and were predominantly women, associated
with a variety of diseases, including chronic lung diseases,
lung cancer, congestive heart failure and thromboem-
bolism (1-3, 6, 7). Shimaoka et al. reported a case of this
condition associated with Turner’ syndrome with a history
of female hormone-replacement therapy, in which chest CT
showed multiple small nodular shadows in the bilateral lung
fields (12). Our case had not received this therapy, as these
two conditions were diagnosed concomitantly.

The origin and nature of MPMNs remain unclear at pre-
sent. Several studies have suggested that chronic lung dis-
eases may stimulate the lungs to induce the formation of
MPMNSs by stretching or stiffening the alveolar septa, or by
inducing hypoxia, ischemia, parenchymal distortion, or some
combination of these factors (1, 3, 10). However, our case
did not have any chronic lung diseases. Of note, MPMNs
are observed more often in women than in men, and more
than half of MPMNs show immunoreactivity for progester-
one receptors (3, 4). Based on these findings, it is also
speculated that some hormonal imbalance, such as proges-
terone stimulation, may provide a cellular growth advantage
to MPMNSs. Our case also showed immunoreactivity for pro-
gesterone receptor. However, the precise mechanisms in-
volved are unclear, and further investigations are needed to
clarify this point.

MPMNSs are usually thought to run a benign course, and
conservative treatment is favored (2, 8-12). However, based
on the findings of a loss of heterogeneity-based genotyping
analysis, it is speculated that MPMNs may represent the
transition between a reactive and neoplastic process (14).
Mizutani et al. reported that MPMNs were found more often
in patients with malignant pulmonary tumors than in those
with benign diseases (5). Based on these findings, a workup
for undiagnosed malignancy is warranted when MPMNs are
discovered.
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