EDORIUM Journals

Int J Case Rep Images 2025 Jul-Dec;16(2):73-78.
www.ijcasereportsandimages.com

Alowamietal. 73

CASE REPORT PEER REVIEWED | OPEN ACCESS

Primary pulmonary meningioma or large meningothelial-
like nodule? A clinicopathological dilemma
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ABSTRACT

Introduction: Primary pulmonary meningiomas
(PPMs) are rare ectopic tumors that potentially arise from
displaced embryonic arachnoid cells that are isolated
outside the dura mater. Its presence outside of the central
nervous system poses inherent challenges. We report a
case of a primary pulmonary meningioma discovered
after a 12-year follow-up for a presumed benign lung
lesion.

Case Report: A 47-year-old male with a 17-year history
of severe, undiagnosed right-sided subxiphoid and
periumbilical pain was monitored for a right middle
lobe lung mass that grew from 2.2 ¢m to 3.4 cm over
12 years. Initially, the transthoracic needle biopsy
suggested a solitary fibrous tumor. Video-assisted
thoracoscopic wedge resection with concomitant biopsy
displayed the characteristic histomorphology, including
whorling and psammomatous calcification. Positive
immunohistochemical staining for epithelial membrane
antigen (EMA) and progesterone receptor (PR) supported
the diagnosis of clinically confirmed PPM.

Conclusion: This interesting case illustrates that
primary pulmonary meningiomas can mimic other
tumors and may be associated with atypical symptoms
like chronic pain. In this 12-year monitored case, surgery
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relieved the patient’s debilitating 17-year-long chronic
pain. Additionally, a novel nomenclature system was
developed to help distinguish between PPMs and large
meningothelial-like nodules.
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INTRODUCTION

Ectopic primary meningiomas are rare neoplasms
typically diagnosed in the head and neck region. Primary
pulmonary meningiomas are specifically very rare,
with few reported cases in the literature. In contrast
to available published literature, this case reports
a longitudinal monitoring period of 12 years and a
definitive management via video-assisted thoracoscopic
wedge resection of the right middle lobe. This case
reports a unique insidious clinical presentation with a
longstanding, undiagnosed right-sided subxiphoid, and
periumbilical pain.

Primary pulmonary meningioma (PPM) is a rare
ectopic tumor that potentially arises from displaced
embryonic arachnoid cells that are isolated outside the
dura mater [1—3]. Primary pulmonary meningioma is
a formidable diagnostic challenge. It manifests as an
incidental asymptomatic solitary pulmonary nodule
with an epidemiological propensity for middle-aged or
older female adults [4]. Radiological modalities such
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as computed tomography (CT) and positron emission
tomography (PET) present ambiguity when detecting
PPMs [5]. This ambiguity results from radiological
findings that are non-specific and mimic malignancy.
Histopathological biopsy is warranted in these cases for
granular confirmation. Histological hallmark features
of PPM include cellular whorls, psammoma bodies, and
positive immunohistochemical staining for EMA and
SSTR2A [6]. The vast majority of PPMs are benign (WHO
Grade I) and curative with complete surgical resection,
leading to an excellent prognosis [7].

CASE REPORT

A 47-year-old male presented with a longstanding
history of right-sided subxiphoid and periumbilical pain,
who had been monitored for approximately 12 years for
a benign lung tumor in the right middle lobe. In 2006, a
computed tomography (CT) scan of the chest showed a
2.2 cm mass in the medial segment of the right middle
lobe. His past medical history is significant for a remote
motor vehicle accident as a child, where he suffered
substantial bruising of the ribs as well as a pulmonary
contusion. He frequently suffers from migraines and has
a longstanding history of chronic right upper quadrant
abdominal and subxiphoid pain for at least the last 17
years. He had undergone several investigations for this
prolonged radiating pain, including CT scans, abdominal
ultrasound, and a hepatobiliary (HIDA) scan. All tests
were inconclusive and unable to diagnose the origin of
his pain. The patient is currently not working secondary
to functional limitations associated with his chronic pain.
He has smoked 10 cigarettes per day for the last 25 years.
His social history also supplemented non-quantifiable
asbestos exposure in the past.

The debilitating radiating pain initiated a follow-up CT
scan performed in 2017, which showed that the lesion had
increased in size to 3.4 cm. Radiographic characterization
demonstrated a round, solid, well-circumscribed mass
with smooth margins that abutted the pleural surfaces of
the diaphragm as well as the anterior aspect of the lung
(Figure 1). The mass was homogeneous without areas of
calcification or fatty attenuation. Atelectasis of the lingula
with scattered bilateral calcified granulomas was also
present. Radiologically, the lesion was suspected to be
of pleural or pulmonary origin. In conjunction with the
interval growth of the lesion, a biopsy was recommended.
A transthoracic needle biopsy of this right middle lobe
lung mass was performed at an outside facility. The biopsy
displayed spindle cells with focal staining for CD34. The
findings were felt to be consistent with solitary fibrous
tumor, and the patient was referred for thoracic surgery
consultation. According to the documented growth and
biopsy results, the management algorithm pivoted to
a surgical resection using a sublobar technique. The
patient was informed that surgical treatment would not
be expected to provide any therapeutic benefit to his
chronic pain.
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The patient underwent a video-assisted thoracoscopic
wedge resection of the right middle lobe. Histological
margins were grossly clear, and there was no evidence
of any pleural seeding/metastasis and no diaphragmatic
involvement/invasion. The tumor appeared to arise from
the anterior aspect of the medial segment of the right
middle lobe. Surgery was uncomplicated. The patient was
discharged on the third postoperative day. Postoperative
resection of the tumor gradually reduced the severity and
frequency of the pain. A magnetic resonance imaging
(MRI) of the brain and spine showed no abnormality or
tumor.

The wedge resection specimen demonstrated a
3.4 x .3.0 cm subpleural mass involving the pleura. The
lesion was homogenous, gray-white, and did not show any
necrosis or hemorrhage (Figure 2). Hematoxylin & Eosin
(H&E) stained sections of the mass showed a spindle
cell lesion with characteristic whorling (Figure 3). The
nuclei showed mild atypia with the absence of necrosis
and mitosis. The cells had indistinct cell borders. A focal
area of thick collagen deposition was seen (Figure 4). The
tumor showed a mild sprinkling of lymphocytes. Focal
hemorrhage and hemosiderin-containing macrophages
were present. Several foci of concentric calcification
resembling psammoma bodies were present.

Figure 2: Well circumscribed tumor nodule within the right
middle lobe lung (low power).
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Figure 4: Thick ropy c
cells.

Figure 5: Tumor cells staining with immunohistochemical stain
EMA.

On immunohistochemical analysis, the tumor cells
stained positive with EMA, PR, Vimentin, SMA, CD31,
CDs56 (focally), S100 (focally), ER (focally), Fascin (focally),
D2-40, CKIT (focally), CD9g, and negatively stained
for Desmin, CD34, Calretinin, WT1, AE1/AE3, HMB45,
CD68, MelanA, CAM5.2, FVIII, DOG1, Caldesmon, CD23,
CD138, HHVS, Langerin, CD21 and CK5/6. BCL-2 showed
focal positive staining in the background lymphocytes
(Figures 5—7). The morphology and immunohistochemical
staining profile were consistent with a meningioma. Upon
close follow-up, the patient is free of any residual disease
five years after surgery.
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Figure 7: Tumor cells staining with immunohistochemical stain
vimentin.

DISCUSSION

Extracranial meningiomas (ECM) are rare tumors.
Most of the ECM are anatomically located in the
sinonasal tract, ear, temporal bone, and scalp. Primary
pulmonary meningiomas (PPM) are extremely rare,
with only about 40 cases reported in the literature. Most
of these lesions are benign [1]. Incarbone et al. found
that 8% of primary pulmonary meningioma cases had
malignant features. Pathological features that would
elucidate suspicion of potential malignancy include
nuclear pleomorphism, increased mitotic figures, and
invasion into surrounding tissue [2]. However, this case
demonstrates a well-circumscribed homogenous lesion.
Additionally, no increased mitotic figures and significant
nuclear pleomorphism were noted.

The cell of origin of PPM is not specific, and there are
several theories about its origin, including development
from arachnoid lung cells and meningothelial-like
nodules [3]. Evidence-based literature suggests that
pulmonary meningothelial nodules typically present
clinically as an incidental finding [7, 8].

Masago et al. suggested that PPM are giant forms
of pulmonary meningothelial-like nodules (PMLN)
[0]. Interestingly, Niho et al. conducted various
immunohistochemical analyses suggesting that PMLNs
are reactive rather than neoplastic [10]. In their extensive
review, Mukhopadhyay et al. found that PMLN ranged in
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size from a few cells up to 4 mm. The authors concluded
that multiple PMLNs were present in 41% of cases, but
none were more than 4 mm in size [5]. Ionescu et al.,
using 20 polymorphic microsatellite markers, found that
PPMs have specific molecular genetic events involving
chromosomes 22q, 14q, and 1p, which were not seen in
cases of PMLNSs [6].

The differentiation of PMN from PMLN is based more
on size characteristics than morphologic features. We
propose that, in conjunction with molecular findings, a
cut-off size of 1 cm be used to differentiate between the
two entities. Accordingly, we propose a novel three-tiered
nomenclature for classification and differentiation of
PPM and PMLN (Table 1).

Notably, PPM is a diagnosis of exclusion. Two strict
criteria must be met for a definitive diagnosis: (1)
Histopathological confirmation of a meningioma within a
resected pulmonary specimen, and (2) The comprehensive
radiological exclusion of a primary meningioma within
the intracranial or intraspinal compartments [7]. There
are no characteristic radiological findings of PPM. They
are usually well circumscribed with homogeneous or
heterogeneous enhancement on contrast-enhanced CT
scans [8]. Positron emission tomography/computed
tomography (PET/CT) scanning with 18-fluoro-2-deoxy-
D-glucose (FDG) is a standard tool for evaluating the
metabolic activity of pulmonary nodules to assess the
likelihood of malignancy. However, in the context of
PPM, FDG-PET is highly unreliable [9]. Our case showed
a well-circumscribed, slowly enlarging mass over 12 years
with abutment of the pleural surface. Most PPMs are
solitary benign lesions, best treated by surgical resection.
Long-term follow-up of these patients demonstrates
excellent prognosis with prolonged disease-free survival
spanning many years. No established guidelines exist
regarding the duration and modality of follow-up. In
our case, after ruling out the presence of a primary
cranial or spinal meningioma, pulmonary surveillance
for 10 years using magnetic resonance imaging (MRI)
of the chest was proposed. Magnetic resonance imaging
provides the added benefit of decreasing radiation
exposure (as compared to a CT scan), while allowing
for careful size estimates and evaluation of radiographic
features. Furthermore, several potential differential
diagnoses must be considered when radio-pathologically
investigating PPM. Metastatic meningioma, primary lung
cancer, solitary fibrous tumor, and schwannoma must be
carefully considered.

Table 1: Three-tiered nomenclature diagnostic differentiator
between primary pulmonary meningioma (PPM) and
pulmonary meningothelial-like nodules (PMLNs)

e For lesions <5 mm: PMLN
e For lesions 5—10 mm: Mixed PMN/PPM

e TFor lesions >10 mm: PPM

Abbreviations: PPM: Primary pulmonary meningioma, PMLNs:
Pulmonary meningothelial-like nodules, mm: Millimeters.
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On gross examination, PPMs typically appear as well-
circumscribed, unencapsulated, firm, solid nodules.
A homogenous texture is found on the cut surface of
PPMs. The color is variable, ranging from tan to white,
greyish-white, and even yellow [9, 11]. Under the
microscope, whorl formation and psammoma bodies
are histopathological features of PPM. The characteristic
epithelioid and spindle-shaped cells with eosinophilic
cytoplasm often have indistinct or invisible cell borders.
In PPM, the nuclei are oval and contain fine chromatin
[0]. The pathognomonic feature is the arrangement
of these cells into tight, concentric whorls, often
resembling small eddies or onions [12]. The presence
of psammoma bodies is a classic pathognomonic
feature. Laminated, concentric microcalcifications
characterize psammoma bodies [13]. Also evident are
the presence of intranuclear pseudoinclusions, which
are invaginations of the cytoplasm into the nucleus [9].
Immunohistochemical staining is a ubiquitous tool for
confirming the meningothelial origins of the tumor. In
chronological order of clinical association, indicative
markers of PPM include epithelial membrane antigen
(EMA), somatostatin receptor 2A (SSTR2A), vimentin,
and progesterone receptor (PR) [7].

Complete surgical resection is the universally
accepted standard of care for PPM. The most common
procedure is a wedge resection. Wedge resection
is a minimally invasive technique used for smaller,
peripherally located tumors [7, 9]. Larger or more
centrally located tumors may require more extensive
surgeries, such as alobectomy [7]. In rare circumstances,
for high-risk patients with stable nodules, a conservative
“watch-and-wait” approach with close surveillance may
be considered instead of surgery [14]. Radiotherapy and
chemotherapy are alternative therapeutic strategies
in advanced or metastatic PPM [15]. The long-term
prognosis for patients with PPM is almost entirely
dependent on the tumor's WHO grade. WHO grade 1 is
the benign manifestation of PPM, making this category
the perfect candidate for complete surgical resection for
an excellent prognosis [7]. WHO Grade II and III are
high-grade variants that have a more aggressive course
and are more likely to predispose to recurrence post-
resection [7]. Primary pulmonary meningiomas have
the potential to undergo malignant transformation,
particularly when they recur [16—19].

CONCLUSION

The unique presentation of this case highlights the
necessity of diligent clinical monitoring driven by robust
patient-centered care. Primary pulmonary meningioma
is a rare benign tumor belonging to the family of ectopic
meningiomas. Albeit PPM’s clinical significance is its
capability to mimic more aggressive pathologies. The
radiological ambiguity of a solitary pulmonary nodule
with a potential high 18-fluoro-2-deoxy-D-glucose (FDG)
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avidity can pivot the diagnostic and therapeutic strategy.
Lung-guided imaging confirmed by histopathological
biopsy and diagnosis of exclusion via neuroimaging
is the most sensible approach. Hallmark histological
findings such as cellular whorls and psammoma bodies,
in conjunction with a positive immunohistochemical
staining profile, provide a definitive diagnosis.
Dissemination of radio-pathological awareness of PPMs'
clinical presentation can educate future clinicians on how
to navigate the challenging nature of PPMs.
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