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Benign or malignant? Extensive pulmonary metastasis of
an intracranial meningioma—unique radiographic and
histopathologic features

Roman Leonid Kleynberg, Leonid Markus Kleynberg,
Vera M Kleynberg

ABSTRACT

Introduction: Meningiomas are slow growing
benign tumors of the central nervous system.
Although local recurrence does occasionally
occur, extracranial metastasis of meningiomas
is exceedingly rare and rarely reported,
occurring in less than 1 per 1000 cases. Most
commonly, metastasis occurs to the lung, and
most cases of pulmonary cases are detected
incidentally, followed by liver, lymph nodes, and
bones. Case Report: A 67-year-old Caucasian
male with a past medical history of intracranial
meningioma status-post resection and radiation
treatment who developed multiple pulmonary
metastases 29 years following complete cranial
tumor resection. He presented to our hospital
with respiratory failure and subsequent imaging
revealed multiple pulmonary nodules in his
chest. These lesions were biopsied: the final
diagnosis was metastatic malignant
meningioma. He developed mitral valve
endocarditis and passed away from multi-
system organ failure. Discussion: Extracranial
metastasis of meningiomas is rare, occurring in
approximately 0.1% of all meningioma cases.
Several factors that are commonly associated
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with metastatic meningiomas include previous
intracranial surgery for meningioma, dural
sinus invasion, malignant histology, local
recurrence, and a high Ki-67 labeling index.
Conclusion: A doctor must be able to obtain a good
history in the initial evaluation of a patient —the
facts of which can help in narrowing down the
list of differential diagnosis. Therefore,
although distant metastases is a rare event, the
possibility of pulmonary metastasis
nevertheless is real and must not be ignored in
patients with a past history of meningioma
presenting with pulmonary symptoms.
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INTRODUCTION

Meningiomas are slow growing benign tumors of the
central nervous system. Although local recurrence does
occasionally occur, extracranial metastasis of
meningiomas is exceedingly rare and is rarely reported.
A patient who developed multiple pulmonary
metastases 29 years after a complete tumor resection is
given here. He presented to our hospital with
respiratory failure and subsequent imaging revealed
multiple pulmonary nodules in his chest. These lesions
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were biopsied which resulted in the diagnosis of
metastatic malignant meningioma. Therefore, although
distant metastases is a rare event, the possibility of
pulmonary metastasis nevertheless is real and must not
be ignored nor overlooked in those patients with a past
history of meningioma presenting with pulmonary
symptoms.

CASE REPORT

A patient (BZ) presented to our emergency
department in the month of March 2011 with chest pain
and dyspnea. He is a 67-year-old ex-smoker male with a
past medical  Thistory significant for systemic
hypertension, hyperlipidemia, coronary artery disease
status post two vessel bypass surgery, history of
congestive heart failure, mitral valve replacement in
1987, as well as a right-sided cerebral meningioma in
1979 status-post resection and radiation treatment. In
1982, BZ, then a 38-year-old, suffered a motor vehicle
accident and underwent extensive brain surgery for
treatment of complications from the accident. In late
1995, on a routine chest radiogram, multiple well-
defined pulmonary nodules were discovered (no prior
chest radiograms at the time were available for
comparison). The nodules were subsequently biopsied
and were found to be benign. A second biopsy one year
later, in 1996 yielded the same results. The patients'
pulmonary nodules were followed over a course of
several years and they remained unchanged.

The patient did well during follow-up until 1999,
when he was admitted for fatigue, weight loss and
shortness of breath and was found to have
lymphadenopathy. Subsequent imaging, blood analysis
and biopsy confirmed the diagnosis of stage IV non-
Hodgkin's lymphoma. He was then treated with CHOP
systemic chemotherapy and went into remission. In
March 2011, he presented to our emergency department
with acute shortness of breath and a workup revealed
acute mitral regurgitation as the underlying cause.
During his stay at our facility, multiple pulmonary
nodules were discovered on chest radiogram (Figure 1)
and computed tomography (CT) scan showed multiple
multilobar lung masses, measuring up to 8.4 cm x 5.3 cm.
Magnetic resonance imaging (MRI) of the brain showed
recurrent versus residual meningioma (Figure 2)—
however this was not further biopsied. A left upper lobe
nodule fine-needle aspiration revealed metastatic
malignant meningioma via light microscopy (Figure 3)
and immunohistochemistry staining (Figure 4). A
surgical resection was indicated because of the doubling
of one of the lung masses (RLL nodule from 3 cm x 3 cm
to 3 cm x 6 cm in less than twelve months), in order to
confirm the diagnosis. Again, metastatic malignant
meningioma was confirmed by biopsy. PET scan
showed multiple hypermetabolic lesions throughout the
lung. Unfortunately, soon after, the patient deteriorated
after developing mitral valve endocarditis and died
from multi-system organ failure.
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Figure 1: (A) Chest roentgenogram shows multiple pulmonary
nodules, two in the right and two in the left lung lobes
(marked off with measurements), (B) The chest computed
tomography showing multilobar lung masses during a CT-
guided fine needle aspiration of a right posteriomedial pleural
mass.

Figure 2: Imaging of malignant meningioma. (A) Transverse
magnetic resonance imaging Ti-weighted postgadolinium
image followed by, (B) Transverse T2-weighted postgadolinium
image showing postsurgical changes status-post parietal-
occipital craniotomy with extensive encephalomalcia
(softening of cerebral tissue) and old hemorrhage in the right
parietal region. Lobular tissue extending along the posterior
falx presumably related to the patient's history of
meningioma, suggesting residual/recurrent tumor.

Figure 3: Light microscopy with hematolxin and eosin staining
of metastatic malignant meningioma from lung biospy. (A)
Whorled clusters of spindle cells, (B) Cells with a high mitotic
index with a calcified psammoma body in center of image
(arrow).

DISCUSSION

Meningiomas are slow-growing benign tumors
confined to the intracranial space and are generally
treated with surgical removal [1]. Most originate from
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Figure 4: Immunohistochemistry tumor histiogenesis marker
profile staining. (A) Vimentin stain, (B) Ki-67 stain, (C) CK-18
stain, (D) EMA stain. The IHC stain for Ki-67 demonstrates
numerous high power field views showing greater than 5%
nuclear labeling indicative of a high proliferative index tumor.
Diffuse cytoplasmic and membrane uptake for epithelial
membrane antigen is best seen in the whorls of cells in the
center of the slide. Findings are consistent with metastatic
malignant meningioma.

meningothelial cells of the arachnoid membrane, are
slow-growing and correspond to 15—-18% of all primary
tumors of the central nervous system [2, 3]. Although
local recurrence does occasionally occur, extracranial
metastasis of meningiomas is exceedingly rare
occurring in less than 1 per 1000 cases [2]. Most
commonly, metastasis occurs to the lung, and most
cases of pulmonary cases are detected incidentally,
followed by liver, lymph nodes, and bones [3]. Several
factors that are commonly associated with metastatic
meningiomas include previous intracranial surgery for
meningioma, dural sinus invasion, malignant histology,
local recurrence, and a high Ki-67 labeling index [3, 4].
Extracranial metastatic lesions are most commonly
found several years after the craniotomy [5]. In regards
to potential mechanisms, it 1is possible that
meningiomas can metastasize by microembolization,
since the majority of meningiomas arise from the
arachnoid cells along the arachnoid villi. Most cases of
extracranial metastases from meningiomas occur after
local recurrence or dural sinus invasion of primary
meningiomas. By histology, the primary neoplasm and
its metastasis appear benign and slow growing, with
growth extending over several years [6].

A definitive diagnosis for malignant meningioma is
obtained by the incisonal/excisional biopsy and further
histopathologic examination of the tissue. There exist
no definitive criteria to predict the recurrence or
metastases of meningioma and currently, histological
grading, according to WHO criteria, is the most
important predictor of malignancy. Furthermore, after
tissue is obtained, a immunohistochemistry tumor
histogenesis marker profile analysis is necessary to
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supplement the light microscopy findings (Figure 3). A
CT scan should follow as a standard extracranial
examination. In addition, a FDG-PET/CT in limited case
reports has shown to be useful in characterizing the
therapeutic response of extracranial metastatic
meningiomas. An extensive review of literature yielded
one case report which discussed the role of FDG-
PET/CT and another paper discussed 111Indium (111In)-
octreotide scintigraphy for assessing both CNS disease
and extracranial metastases [7, 8]. However, until
further evidence on these methods are obtained, total
body CT scan to evaluate for extracranial metastasis is
the standard of care.

CONCLUSION

Surgical resection is currently the gold standard for
treatment of pulmonary metastatic meningiomas [3]. In
addition, local control of primary intracranial
meningiomas and en bloc resection of metastatic tumors
confined to the lung are other options for management
of the disease [3]. In conclusion, this case brings to the
forefront two important points. The first is that in
patients with a history of intracranial meningioma, the
possibility of extrapulmonary metastatic meningiomas
must be considered in those that present with
pulmonary nodules. The second is that although surgical
excision remains as the standard of care for patients
with pulmonary metastatic meningiomas, chemotherapy
may be beneficial in  patients that cannot tolerate
surgery, and follow-up with CT, FDG-PET/CT or
111In-octreotide scintigraphy is necessary in staging
patients with metastatic meningioma who are
considered for further treatment. Because of the rarity
of metastatic meningiomas, no controlled study has
been  performed to establish a efficatious
chemotherapeutic regimen for metastatic meningiomas,
and only a single case has shown any efficacy of
chemotherapy for metastatic meningiomas [9].
Therefore, to improve disease outcomes, further
chemotherapy regimens must be explored and
researched.
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