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Case Report
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Abstract: Ectopic meningiomas are rare, and primary pulmonary meningiomas are even rarer. Most of them are
benign, but malignant primary pulmonary meningiomas have been reported. They usually present as a solitary
pulmonary nodule, and primary lung cancer or metastasis may be suspected on imaging. Here, we report a case of
a 63-year-old female with primary pulmonary meningioma. The chest CT scan revealed a well-circumscribed large
intrapulmonary nodule in the left lung, and was diagnosed with a mesenchymal tumor by lung biopsy at a local hos-
pital. After thorough examinations, a surgical resection was performed to remove the upper lobe of the left lung and
the masses. A postoperative pathological report confirmed that the tumor was an ectopic meningioma. Metastatic
meningioma was excluded by brain and spine MRI scans.

Keywords: Lung; meningioma, primary pulmonary meningioma, solitary pulmonary nodule

Introduction

Meningiomas are common tumors of the cen-
tral nervous system (CNS) and are usually
benign. Ectopic meningiomas are not common
and are typically observed in the head and
neck, though they may also be located in the
skin, peripheral nerves, retroperitoneum, pel-
vis, and thorax [1-6]. However, primary pulmo-
nary meningioma is rare, which usually appears
as a solitary pulmonary nodule in lung radio-
graphs. Since the first case was reported in
1981 by Erlandson et al., there have been only
less than 45 cases reported in the world, and
only five were malignant or atypical meningio-
mas [7-13]. Different histogenetic and patho-
logic mechanisms have been proposed, but the
true etiology of these tumors is still controver-
sial [14-16]. Here, we present a new case of
primary pulmonary meningioma.

Case report

A 63-year-old female patient presented with a
space-occupying lesion on the left lung in a

medical examination 10 month ago. The patho-
logical biopsy was indicative of a mesenchymal
tumor, but did not exclude the possibility of
ectopic meningioma. The patient did not initially
receive treatment; however, she sought further
treatment on March 17, 2014. The clinical
examination revealed a soft neck with a cen-
trally localized trachea, swollen lymph nodes
that were not touching the neck and supraclavi-
cle, symmetrical thorax, breathing consistent
with a steady rhythm, and normal language
fibrillation with silent lung percussion. Breath
sounds during lung auscultation were clear,
without wet and dry rales. Plain computed
tomography (CT) scans of the lung revealed tho-
racic symmetry and a visible shadow of a nod-
ule in the left upper lung lobe, with a size of
approximately 4.46 x 3.58 cm? and smooth
edges. When the plain CT value was set at 44
HU, stripe-like shadows were observed in the
lung lobes, and the bronchus at different levels
was smooth, without expansion and narrowing
(Figure 1). The hilars were small with the medi-
astinum in the middle. No enlarged lymph
nodes were detected. The CNS CT scan and
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Figure 1. Computed tomography (CT) revealed a shadow of a nodule that was visible in the left upper lobe of the
lung. The size was approximately 4.46 x 3.58 cm? (the lesion is marked by the white arrow). The edges of the nod-
ule were smooth. When the plain CT value was set at 44 HU, stripe-like shadows were observed in the lung lobes,
and the bronchus at different levels was smooth without expansion and narrowing. The hilars were small, with the

mediastinum located in the middle. No enlarged lymph nodes were detected.

magnetic resonance imaging (MRI) showed no
abnormalities.

Surgical resection was performed to remove
the upper lobe of the left lung. During the oper-
ation, a nodule was observed in the left lung.
The nodule was cut open and fish-like tissue
was observed. The nodule was then frozen and
confirmed to be a low malignant potential mes-
enchymal tumor. The postoperative recovery of
the patient was optimal.

On gross examination, a piece of the left lobe of
the lung (volume, 10 x 6 x 5 cm?3) was removed,
in which a gray nodule with a 3.5 cm diameter
was observed. The boundaries were clear and
the texture was relatively solid, with a slightly
coarse and granular shape. No abnormalities
were observed in the surrounding lung tissue. A
microscopic examination revealed clear bound-
aries between the tumor and surrounding tis-
sue, and no capsule. The tumor mainly consist-
ed of epithelial and spindle cells. The epithelioid
cells were relatively large, but the sizes were
variable, with both polygonal and oval shapes
observed. The cells had abundant cytoplasm
and the staining was light. The nuclei were large
and were round or oval. The nuclear mem-
branes were clear and small nucleoli were visi-
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ble. Some cells were observed with false inclu-
sion bodies that were within the nuclei, and
some formed sand-like organelles. The epithe-
lial cells primarily formed swirling or nested
structures. The spindle cells were mostly elon-
gated or exhibited fibroblast-like spindles.
Similarly, these cells had abundant cytoplasm
and were lightly stained. The nuclei were round
or oval, with inconspicuous nucleoli. The cell
boundaries were not clear, and they formed
banded beam-like or water-like structures, and
were diffuse. In addition, in some regions of the
nodule, the cells formed small lumps or showed
a stripe-like distribution, were surrounded by
interstitial fibrosis, and were accompanied by
tissues with hyalinization. Necrosis and mitotic
events were not observed in the tissue by
microscopy. Additionally, no glass-like degener-
ation was observed in the thick-walled vessels
(Figure 2A-C).

Immunohistochemical staining revealed a posi-
tive cytokeratin (CK) signal in some tumor cells.
The signal was localized to the tumor cell cyto-
plasm, and displayed fine granules with moder-
ately positive intensities. Epithelial membrane
antigen (EMA) staining was similar to the pat-
tern of CK expression, but was slightly stronger.
Vimentin expression was positive in the cyto-
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Figure 2. Biopsy results. Hematoxylin and eosin staining clearly showed that the tumor had a mass-like distribution,
that the boundaries between tumor and the lung tissue were clear, and that the surrounding lung tissue showed
consolidation and fibrosis (x 40, A). Epithelioid cells formed a typical swirling structure (x 100, B). Spindle cells
formed banded bundles or water-like structures. No obvious mitosis was observed (x 200, C). Immunohistochemi-
cal staining was performed using a 1:100 dilution of the following antibodies: cytokeratin (x 200, D); epithelial
membrane antigen (x 200, E); vimentin (x 200, F); progesterone receptor (x 200, G); transcription termination
factor 1 (x 200, H); Ki-67 (x 200, I); smooth muscle alpha-actin (x 200, J); CD34 (x 200, K); and CD99 (x 200, L)

(Fuzhou Maixin).

plasm of the tumor cells. Progesterone recep-
tor (PR) showed clear nuclear expression in
over 90% of the tumor cells, transcription termi-
nation factor 1 (TTF-1) staining of the tumor
cells was negative but was positive in the alveo-
lar epithelial cells, the Ki-67 positive rate was
approximately 5%, smooth muscle alpha-actin
(SMA) expression was positive in the cells of
the vascular wall but negative in the tumor
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cells, CD34 expression was negative in tumor
cells but positive in endothelial cells, CD99
cytoplasmic expression in some tumor cells
was weak to moderate hilars (Figure 2D-L), and
the expression of S-100 and glial fibrillary acid-
ic protein was negative. Finally, the pathological
diagnosis for the left upper lobe was ectopic
meningioma and the Ki-67-positive rate was
5%. Possible relapse was considered.
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Discussion

Ectopic primary pulmonary meningioma is very
rare, and only less than 45 cases have been
reported in the literature [7-13]. However, some
of these previous reports did not exclude intra-
pulmonary metastasis of intracranial meningio-
ma by imaging studies, which makes primary
pulmonary meningioma even rarer [17-21].
Here, we provide a new case of primary pulmo-
nary meningioma, which showed no abnormali-
ties by CT scan and MRI of CNS.

The exact origin of ectopic pulmonary meningi-
oma is still unclear. Several theories exist
regarding the formation of extracranial menin-
giomas. Based on the existing reports, primary
pulmonary meningioma is believed to originate
from arachnoid cell located in the lungs, from
pluripotent inner cells in the epithelium of the
pleura, or from small pulmonary meningothelial
nodules [20-22]. However, molecular differenc-
es between MPMNs and meningiomas were
recognized by a genotypic comparison [16]. So
the pathogenesis remains controversial, and
further research is necessary.

Primary pulmonary meningioma mostly occurs
in the elderly. Previous reports have indicated
that patients generally present with no clinical
symptoms and are diagnosed accidentally by
an examination. Primary pulmonary meningjo-
ma is occasionally accompanied by a cough,
expectoration, and/or other symptoms [21].
Isolated nodules are often located around the
lobes of the lungs, with clear boundaries.
Primary pulmonary meningioma histological
classifications and immunohistochemical fea-
tures are similar to those of meningiomas in the
CNS. Electron microscopy revealed that the
tumor cells had finger-like projections and were
connected by desmosomes.

The differential diagnosis can be made based
on the following observations. First, although
rare, metastatic meningiomas of the lung must
be excluded. Meningiomas of the central ner-
vous system arise in the cranial cavity and spi-
nal cord, and a radiological study of the CNS,
preferably an MR, is required. Second, solitary
fibrous tumors often occur in the chest and can
be attached to the visceral pleura. The tumors
are mostly lobular with clear boundaries. The
tumor cells are spindle-like, with a spiral and
weave-like arrangement, and are accompanied

4470

by a large amount of thick and disordered col-
lagen fibers. The collagen often shows hyalin-
ization. The tumor cells are CD34 positive and
EMA negative, and these markers can be used
to differentiate solitary fibrous tumors from pri-
mary pulmonary meningiomas. Third, spindle
cell mesothelioma (SCM) is primarily or exclu-
sively comprised of spindle cells. It has a nodu-
lar appearance when observed by the naked
eye. Based on microscopic observations, the
tumors are cellular and consist of intertwined
bundles of spindle cells. Immunohistochemical
staining for cytokeratin is consistently positive,
vimentin staining is also positive, and EMA
staining is occasionally positive. Staining of PR
is negative. These markers can be used to dif-
ferentiate SCM from meningioma. Fourth, spin-
dle cell thymoma can occur in the lungs. It is
associated with spindle-shaped tumor cells,
which are arranged into irregular bundles.
Occasionally, it displays a storiform- or heman-
giopericytoma-like appearance. Lymphocytic
infiltration may also be observed. Spindle cell
thymoma is keratin positive and vimentin nega-
tive. Meningioma is characterized by a spiral
structure and a gravel body, and thus can be
identified. Next, fibrous tissue inflammatory
pseudo tumor (FTIP) is present in the lung and
involves nodules with clear boundaries. It con-
sists of hyperplasic fibroblasts. The tumor cells
are arranged in bundles, and are accompanied
by a large number of plasma cells and lympho-
cytes. Occasionally, there are more yellow
tumor cells. Angiogenesis occurs within the
lesion and there are visible remnants of the
alveolar epithelium present, but the structures
characteristic of meningioma are not present.
Staining for SMA, ALK and CDG68 is positive.
Therefore, FTIP can be identified. Spindle cell
carcinoma is a tumor of the lung. The tumor
cells are spindle-like and form bundles or a sto-
riform arrangement. The boundaries between
the parenchyma and mesenchyme are clear.
This type of tumor is positive by immunohisto-
chemistry for keratin, and lacks the structures
characteristic of meningiomas. Finally, other
metastatic tumors of the lung, either carcino-
mas or sarcomas, commonly exhibit multiple
nodules. Single nodules are rare. Usually, a sur-
gical lung biopsy or histological examination
can be used for identification.

Meningiomas are usually benign with a good
prognosis [23, 24]. In recent years, reports of
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pulmonary malignant meningiomas have
emerged [7, 25], and have shown that primary
pulmonary meningioma involves infiltrating
growth with cellular atypia and obvious nucleo-
li. Nuclear division is common. Postoperative
recurrence and metastasis may occur. Here,
our case of primary pulmonary meningioma
with no microscopic tissue necrosis. And nucle-
ar divisions were rarely observed. However,
local growth was relatively dense. The Ki-67
positive rate was approximately 5%. And the
nodule diameter (3.5 cm) is relatively larger
than benign meningiomas with a median size of
1.8 cm. After nearly one year of follow-up fol-
lowing a wedge resection, the evidence of
metastasis or recurrences was not observed,
and the patient is alive well.
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