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Abstract

Background: Extracranial metastasis of malignant meningioma to soft tissues is extremely rare and its clinical, radio-

logical and pathological features are not well-characterised.

Case presentation: \We report a case of a 58 year old man who presented with a mobile mass within the left trape-
zius muscle. The patient had previously undergone surgery for a right frontal lobe high grade anaplastic meningioma.
Histology of the soft tissue lesion showed metastatic anaplastic meningioma with clumps of pleomorphic tumour
cells which expressed epithelial membrane antigen, cytokeratin and P63 but were negative for other epithelial and
mesenchymal markers. A PET-CT scan revealed additional metastatic lesions in the left pleura, liver and iliac bone.

Conclusions: Metastatic malignant meningioma can very rarely present as a high grade pleomorphic malignant
soft tissue tumour and needs to be distinguished from soft tissue sarcomas and metastatic carcinomas that express

epithelial antigens.
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Background

Meningiomas are relatively common primary intracra-
nial tumours that arise within the leptomeninges or dura
mater; these tumours exhibit morphological and immu-
nophenotypic evidence of origin from meningothelial
cells which are present in the arachnoid membrane and
arachnoid villi associated with the intradural venous
sinuses and their tributaries [1]. The majority of menin-
giomas arise within the cranial cavity and are supraten-
torial dura-based lesions that develop most commonly
in the vicinity of the superior sagittal sinus, over the
cerebral convexities or in contact with the falx cerebri.
Approximately 12% arise in the spine.

Meningiomas show considerable morphologic varia-
tion and are most commonly benign tumours (Grade I)
[2, 3]. Atypical (Grade II) and anaplastic (Grade III) men-
ingiomas, which have aggressive/malignant potential,
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are distinguished on the basis of mitotic activity and a
number of other features (e.g. pleomorphism, cellularity,
necrosis). Anaplastic meningiomas commonly recur and
very rarely have been known to metastasise to extrac-
ranial tissues and organs [3-5]. The true prevalence of
metastatic malignant meningioma is unknown as many
reported cases and case series include cases of “benign
metastasising meningioma’, as well as tumours that were
in the past incorrectly classified as meningiomas (e.g.
angioblastic meningioma which is now known to be a
solitary fibrous tumour).

The most frequently reported sites of extracranial
metastasis of malignant meningioma are lung, spine and
liver [3—13]. There are very few reports of malignant
meningioma metastasising to deep soft tissues [4, 14—
16]. We report a case of a metastatic anaplastic meningi-
oma which presented as a growing soft tissue tumour in
the trapezius muscle and review the literature regarding
soft tissue involvement by metastatic meningioma.
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Case presentation

A 55 year old man was admitted to hospital with a head
injury that resulted in hearing loss on the left side with
pulsatile tinnitus and a vague feeling of disorientation. A
CT scan showed an irregular extra-axial solitary lesion
lying adjacent to the falx on the right of the midline
measuring 3 x 4 x 6 cm with significant mass-effect and
peritumoral oedema involving most of the right frontal
lobe. There was evidence of underlying bone remodelling
with vascular dural supply and heterogeneous enhance-
ment after contrast administration with a deep cystic
component. There were fringes of tumour interdigitat-
ing with the brain substance indicating probable brain
invasion (Fig. 1). The findings were consistent with an
aggressive frontal meningioma. Partial surgical removal
of the lesion in the right frontal lobe was undertaken.
On histological examination, the lesion was classified
as an atypical (WHO Grade II) meningotheliomatous
meningioma.

A vyear later, the patient experienced an episode of sei-
zures and a CT scan revealed three new lesions at the
site of the previously excised meningioma with extensive
perilesional oedema. An MRI confirmed the CT find-
ings indicative of tumour and also detected invasion and
occlusion of the anterior part of the superior sagittal sinus
(Fig. 2). Partial resection of the recurrent mass was again
undertaken. Histology of the tumour specimen showed
features of an anaplastic (WHO Grade III) meningothe-
liomatous meningioma with lobules of tumour contain-
ing cells with round or oval vesicular nuclei. Focally,
there were cells which showed more prominent nuclear
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pleomorphism. There was increased mitotic activity and
extensive tumour necrosis was noted (Fig. 3). Post-oper-
ative follow-up revealed residual tumour in the anterior
part of the superior sagittal sinus, along the falx and the
right frontal convexity. Follow-up imaging also confirmed
interval progression of the residual meningioma.

The patient completed a course of radiotherapy and,
nine months later, a mobile soft tissue lump on his
back was noted. A thoracic CT scan revealed a soft tis-
sue lesion superficially located in the inferior portion of
the left trapezius muscle. The lesion was lobulated, had
a low attenuation centre, showed peripheral enhance-
ment and did not exhibit evidence of matrix calcification
(Fig. 4). The lesion increased in size and a subsequent
MRI scan performed 6 months later confirmed the pres-
ence of a solid soft tissue mass up to 5 cm in diameter
in the medial left trapezius muscle. The lesion indented
the underlying paravertebral muscles but remained well-
defined and did not invade the deeper musculature. The
lesion returned isointense T1-W signal relative to skeletal
muscle and heterogeneous high T2-W signal. There was
no internal calcification, haemorrhage or cystic degen-
eration. Peripheral feeding vessels were present (Fig. 5). A
PET-CT scan demonstrated that the intramuscular lesion
was extremely FDG avid with an SUVmax of 22.1 (Fig. 6).
PET-CT also revealed disseminated, markedly FDG avid
metastases in liver, bone and pleura and residual menin-
gioma in the right frontal lobe.

The lesion was biopsied and showed a largely lobulated
tumour containing collections of tumour cells, many
of which showed similar features to those seen in the

consistent with an aggressive frontal meningioma

Fig. 1 Axial CT post contrast image (a) and sagittal reconstruction (b) shows an irregular extra-axial solid mass with heterogeneous enhancement
and deep cystic change (arrow) adjacent to the falx extending into the right frontal lobe. There is significant peritumoral oedema and mass effect
involving the right frontal lobe with displacement of the midline. These findings, together with tumour interdigitating with the brain substance, are
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Fig. 2 Axial CT post contrast image showing: a nodular enhancing masses and perilesional oedema in the right frontal lobe, indicative of local
recurrence of the meningioma. b A sagittal T1-weighted MR image post contrast confirming the presence of three lesions and invasion of the

superior sagittal sinus (arrows)
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Fig. 3 Histology of the anaplastic (Grade Ill) meningioma of the
frontal lobe showing; a lobules of meningotheliomatous tumour
containing cells with round vesicular nuclei, b areas of focal tumour
necrosis containing more pleomorphic tumour cells

frontal lobe tumour. There were a few whorled collec-
tions of tumour cells with round or oval vesicular nuclei
(Fig. 7). There was prominent nuclear pleomorphism, a
high mitotic rate and focal tumour necrosis. Focally there
were solid areas of proliferation of pleomorphic tumour
cells, some of which had vacuolated cytoplasm. Immu-
nohistochemistry showed strong expression of epithe-
lial membrane antigen (EMA) and P63; there was also
focal expression of cytokeratin (CK7+, CK20—), nuclear
staining for IN-1, and a high Ki-67 fraction. There was
no expression of desmin, S100, CD10, CD30, CD68,
myogenin, smooth muscle actin, estrogen receptor, pro-
gesterone receptor, chromogranin, carcinoembryonic
antigen or TTF1. There was initially some difficulty in
establishing the pathological diagnosis as the previous
history of recurrent atypical/anaplastic meningioma was
not provided to the reporting pathologist whose initial
differential diagnosis included a soft tissue metastasis of
carcinoma and a primary soft tissue sarcoma express-
ing the epithelial markers. However, once the history of
meningioma and the radiological findings were taken
into account, it was clear that the soft tissue mass repre-
sented a metastasis of the previously diagnosed anaplas-
tic meningotheliomatous meningioma.

A wide local excision of the lesion, which measured
5 x 3 x 2 cm, was performed; this included a cuff of
normal muscle around the lesion and a 1 cm margin of
skin around the previous biopsy scar. Histological find-
ings in the resection specimen were similar to those of
the biopsy. Further follow up of the patient by CT scan
showed no recurrence of the soft tissue lesion but pro-
gression of disease in the brain.
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peripheral enhancement and low signal in the centre

Fig. 4 Axial thorax CT post contrast image showing an ill-defined soft tissue mass (arrow) superficially located in the left trapezius muscle with

Discussion

Extracranial metastasis of meningioma occurs rarely
with only a few case reports documenting deep soft tis-
sue as a site of metastasis [4, 14—17]; it is not clear from
many of these reports whether, as in our case, the metas-
tasis involved soft tissue alone or whether other con-
tiguous structures, such as lymph nodes and bone, were
also involved. Doxtader et al. [14] described an aggres-
sive meningioma in an 8 year old patient with metasta-
sis to cervical soft tissue and lymph nodes. There is also
a report of an isolated “chest wall” metastasis and of a
bone/soft tissue metastasis from an atypical primary
meningioma of the nasal septum that clinically simulated
a soft tissue sarcoma [15, 16]. In a review of the literature
between 1886 and 1958, Karasick et al. [5] reported 56
patients who developed extracranial meningioma metas-
tasis, none of which were in soft tissue. In the database
review of Enam et al. [9], the incidence of meningioma
metastasis was 0.76% with no soft tissue metastasis being
noted. Forest et al. [3] also carried out a database review
totalling 1291 meningiomas and identified only four
cases of metastatic meningioma, none of which was in
soft tissues.

A recent review of the literature on all reports of dis-
tant metastasis of intracranial meningiomas found that
in 115 patients with 164 metastatic lesions, 83.9% were
Grade I (benign), 20.0% were Grade II (atypical) and
40% Grade III (anaplastic) meningiomas [4]. This analy-
sis excluded pathological entities such as “angioblastic
meningioma’, meningeal carcinomas and sarcomas, all
of which were formerly considered to represent subtypes
of meningioma. In this review, 6% of cases developed in

cervical soft tissue, 2.4% in skin and subcutaneous tis-
sue and 1.8% in muscle. Haematogenous spread of men-
ingiomas through the paravertebral and jugular venous
systems, which also drain thoracic tissues, has been
postulated and could account for the relatively high fre-
quency of the neck and upper trunk as a site of soft tis-
sue and lymph node metastasis. Although anaplastic
and atypical meningiomas were most commonly associ-
ated with metastatic lesions, comprising 31.3 and 19.1%
of cases respectively, it was noted that Grade I meningi-
omas can also give rise to metastatic lesions. It was also
noted that in 93% of cases the intracranial meningioma
was diagnosed and resected before the distant metasta-
sis appeared. The prognosis of intracranial meningioma
is determined by the histological grade [1, 2], and in our
case progression of the intracranial tumour to a higher
histological grade was noted.

Radiological features of the chest wall tumour in our
case were not specific; the diagnosis of a metastatic
tumour was supported radiologically by the interval
increase in the size of the lesion, as well as high FDG
uptake and the finding of lesions at other sites on the PET-
CT scan. Multiple deposits were also observed in other
extracranial sites in previous reports of soft tissue metas-
tasis from malignant meningioma [3, 4]. The tumour in
the frontal lobe showed several radiological findings that
have been described as potential markers of atypical or
malignant meningiomas including indistinct or irregular
tumour margins, marked peritumoral oedema, inhomo-
geneous enhancement post-contrast, intrinsic cyst-like
areas, disruption of the arachnoid at the brain-tumour
interface and adjacent bone destruction [18—-24].
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Fig.5 Sagittal T2 (a), axial T1 (b) and axial T2 fat saturated (c) MR images demonstrate a solid well defined soft tissue mass in the medial left trape-
zius muscle which returns isointense T1-W (between arrow heads) and heterogeneous predominantly high T2-W signal relative to skeletal muscle.
There is mass effect on the deeper paravertebral muscles and peripheral feeding vessels along the lateral aspect of the lesion (arrow)

Fig. 6 PET-CT confirms the presence of an FDG avid soft tissue mass in the left trapezius muscle
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Fig. 7 Histology of the metastatic meningioma in soft tissues show-
ing: a lobules of tumour showing features of meningotheliomatous
meningioma similar to the primary brain tumour b areas where
tumour cells exhibit marked nuclear pleomorphism and contain
prominent nucleoli. ¢ Expression of EMA by tumour cells

Histological features of the chest wall tumour showed
that it was focally necrotic and contained collections
of tumour cells with elongated cytoplasm and round
or oval vesicular nuclei; there was prominent nuclear
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pleomorphism and increased mitotic activity. Morpholog-
ically, the differential diagnosis was wide and included sar-
coma, lymphoma, metastatic melanoma and carcinoma.
Immunohistochemistry showed expression of epithelial
markers on tumour cells with diffuse, strong staining for
EMA and focal staining for cytokeratin. In the absence of
any previous history, and taking into account other immu-
nohistochemical findings, these features were thought to
favour metastatic carcinoma or a sarcoma expressing epi-
thelial markers. Several sarcomas are known to express
epithelial markers, including synovial sarcoma, epithelioid
sarcoma, epithelioid malignant peripheral nerve sheath
tumour, myoepithelioma and leiomyosarcoma [25] Mor-
phological and immunophenotypic features were not
typical of any of these specific tumour types. Soft tissue
metastasis of carcinoma is well recognised with autopsy
series reporting that this occurs in 0.75-9% of patients
who die of metastatic carcinoma [26—29]. Lung is the most
common primary carcinoma that results in soft tissue
metastasis with a mean prevalence of 2.3% being reported
[30], and the cytokeratin profile in our case was consist-
ent with a metastatic lung carcinoma; it was not typical
for metastatic renal or colon carcinoma, both which have
also been reported to produce soft tissue metastasis with
relative frequency. Although metastatic malignant menin-
gioma is much less common than metastatic carcinoma,
the prevalence of metastatic meningioma in skin, subcu-
taneous tissue and muscle is, at least in one case series [4],
comparable to that of metastatic carcinoma. In our case
the diagnosis of metastatic meningioma became clear
when the full past history of the patient was recognised.
It could be argued that the possibility of malignant men-
ingioma should have been suspected earlier given that the
morphological and immunohistochemical findings were
so typical of this tumour with focal, occasionally whorled
collections of strongly EMA+ tumour cells being typical
of a meningotheliomatous meningioma [1, 2]. It should be
noted that in more diagnostically challenging cases cer-
tain genetic/cytogenetic abnormalities such as inactivating
mutations of NF2, monosomy 22, as well as specific altera-
tions in gene expression, may also be useful in establishing
the diagnosis of metastatic meningioma [31].

Conclusion

Knowledge of the clinical and radiological information
was essential to establish the diagnosis of metastatic
malignant meningioma in our case, particularly the pre-
vious history of anaplastic meningioma and the radio-
logical identification of FDG avid lesions at several sites.
Although very rare, the possibility of metastatic menin-
gioma should be considered in the differential diagnosis
of a malignant soft tissue tumour, where tumour cells
strongly express EMA and other epithelial markers.



McCarthy et al. Clin Sarcoma Res (2016) 6:23

Abbreviations

PET: positron-emission tomography; FDG: fludeoxyglucose; EMA: epithelial
membrane antigen; WHO: World Health Organization; CT: computed tomog-
raphy; MRI: magnetic resonance imaging; CK: cytokeratin.

Authors’ contributions

MV, CM, RK and NAA were the major contributors in writing the manuscript.
NAA made the final editing of the manuscript. PC, RK and SC cared for the
patient during her time in the hospital and provided details of surgical treat-
ment. MV, CM, MH, OA assisted in the radiological and pathological data col-
lection and the preparation of the manuscript. All authors read and approved
the final manuscript.

Author details

! Department of Radiology, Nuffield Orthopaedic Centre, Windmill Road,
Oxford OX3 7HE, UK. ? Department of Neuropathology, Oxford University
Hospitals Oxford, Oxford OX3 9DU, UK. ® Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, Nuffield Orthopaedic Centre,
University of Oxford, Windmill Road, Oxford OX3 7HE, UK. # Sarcoma Service,
Nuffield Orthopedic Centre, Windmill Road, Oxford OX3 7HE, UK. ® Depart-
ment of Neurosurgery, Oxford University Hospitals, Oxford OX3 9DU, UK.

Acknowledgements
We thanks Mrs. Sarah Turton for typing the manuscript.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
Not applicable. This is a case study and patient’s data is held by the Hospital.

Consent for publication
Consent form was obtained from the patient for publication of this case report
and accompanying images.

Ethics approval and consent to participate

This study was approved by the Central Oxford Research Ethics Committee
(C01.070 and C01.071). Informed consent was obtained from the patient for
publication of this case report.

Funding
MV was an EU-funded visitor on the Erasmus 4 program.

Received: 19 August 2016 Accepted: 2 November 2016
Published online: 30 December 2016

References

1. Lamszus K. Menigioma pathology, genetics and biology. J Neuropathol
Exp Neurol. 2004,63:275-86.

2. Louis DN, Perry A, Reifenberger G, von Deimling A, Figaella-Branger D,
Cavenee WK, Ohgaki H, Wiestler OD, Kleihues P, Ellison DW. The 2016
World Health Organisation classification of tumours of the central nerv-
ous system: a summary. Acta Neuropathol. 2016;131:303-20.

3. Forest F, Berremila SA, Gyenes C, Ginguene C, Kassir R, et al. Metastatic
meningiomas; an unusual clinical and pathological diagnosis with highly
variable outcome. J Neurooncol. 2014;120:411-21.

4. Surov A, Gottschling S, Bolz J, Kornhuber M, Alfieri A, Holzhausen HJ,
et al. Distant metastases in meningioma: an underestimated problem. J
Neurooncol. 2013;112:323-7.

5. Karasick JL, Mullan SF. A survey of metastatic meningiomas. J Neurosurg.
1974;40:206-12.

6. Chuang HC, Lee HC, Cho DY. Intracranial malignant meningioma with
multiple spinal metastases—a case report and literature review: case
report. Spine. 2006;31:E1006-10.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Page 7 of 7

Fabi A, Nuzzo C, Vidiri A, Ciccarese M, Felici A, Cattani F, Cognetti F. Bone
and lung metastases from intracranial meningioma. Anticancer Res.
2006;26:3835-7.

Cabada T, Bermejo R, Bacaicoa C, Martinez-Pefiuela A. Metastatic menin-
gioma: the role of whole-body diffusion-weighted imaging. Oncol Lett.
2011;2:931-3.

Enam SA, Abdulraf S, Mehta B, Malik GM, Mahmood A. Metastasis in
meningioma. Acta Neurochir (Wien). 1996;138:1172.

. Younis GA, Sawaya R, DeMonte F, Hess KR, Albrecht S, Bruner JM. Aggres-

sive meningeal tumours: a review of a series. J Neurosurg. 1995;82:17-27.

. Couldwell WT, Fankhauser H, de Tribolet N. Osseous metastases from

benign interventricular meningioma. Case report. Acta Neurochir.
1992;117:195-9.

. Slavin ML. Metastatic malignant meningioma. J Clin Neuroopthamol.

1989;9:55-9.

. Adlakha A, Rao K, Adlakha H, Perry A, Crotty TB, Scheithauer BW, et al.

Meningioma metastatic to the lung. Mayo Clin Proc. 1999;74(11):1129-33.

. Doxtader EE, Butts SC, Holsapple JW, Fuller CE. Aggressive pediatric

meningioma with soft tissue and lymph node metastases: a case report.
Pediatr Dev Pathol. 2009;12(3):244-8.

. Williamson BE, Stanton CA, Levine EA. Chest wall metastasis from recur-

rent meningioma. Am Surg. 2001,67:966-8.

. Baek BJ, Shin JM, Lee CK, Lee JH, Lee KH. Atypical primary meningioma in

the nasal septum with malignant transformation and distant metastasis.
BMC Cancer. 2012;12:275.

. Lee GC, Choi SW, Kim SH, Kwon HJ. Multiple extracranial metastases of

atypical menigiomas. J Korean Neurosurg Soc. 2009;45:107-11.

. New PF, Hesselink JR, O'Corroll CP, Kleinman GM. Malignant meningi-

omas: CT and histologic criteria, including a new CT sign. Am J Neurora-
diol. 1982;3:267-76.

. LiuY, Chotai S, Chen M, Jin S, Qi ST, Pan J. Preoperative radiologic clas-

sification of convexity meningioma to predict the survival and aggressive
meningioma behaviour. PLoS ONE. 2015;10:e0118908.

Hsu CC, Pai CY, Kao HW, Hsueh CJ, Hsu WL, Lo CP. Do aggressive imaging
features correlate with advanced histopathological grade in meningi-
omas? J Clin Neurosci. 2010;17:584-7.

. Nagar VA, Ye JR, Ng WH, et al. Diffusion-weighted MR imaging: diagnosing

atypical or malignant meningiomas and detecting tumour dedifferentia-
tion. Am J Neuroradiol. 2008;29:1147-52.

Hakyemez B, Yildirim N, Gokalp G, Erdogan C, Parlak M. The contribution
of diffusion-weighted MR imaging to distinguishing typical from atypical
meningiomas. Neuroradiology. 2006;48:513-20.

Yin B, Liu L, Zhang BY, Li YX, Li Y, Geng DY. Correlating apparent diffusion
coefficients with histopathologic findings on meningiomas. Eur J Radiol.
2012;81:4050-6.

Surov A, Gottschling S, Mawrin C, et al. Diffusion-weighted imaging in
meningioma: prediction of tumour grade and association with histo-
pathological parameters. Transl Oncol. 2015;8:517-23.

Miettinen M. Immunohistochemistry of soft tissue tumours: modern soft
tissue pathology: tumours and non-neoplastic conditions. Cambridge:
Cambridge University press; 2010. p. 44-104.

Spencer PS, Helm TNL. Skin metastasis in cancer patients. Cutis.
1987;39:119-21.

Lookingbill DP, Spangler N, Sexton FM. Skin involvement as the present-
ing sign of internal carcinoma. A retrospective study of 7316 cancer
patients. J Am Acad Dermatol. 1990;22:19-26.

Hidaka T, Ischii Y, Kitamura S. Clinical features of skin metastasis from lung
cancer. Intern Med. 1996;35:459-62.

Nguyen NC, Chaar BT, Osman MM. Prevalence and patterns of soft tissue
metastasis; detection with true whole-body F-18 FG PET/CT. BMC Med
Imaging. 2007;12(7):8.

Perisano C, Spinelli MS, Graci C, et al. Soft tissue metastasis in lung cancer:
a review of the literature. Eur Rev Med Pharmacol Sci. 2012;16:1908-14.
Yuzawa S, Nishihara H, Tanaka S. Genetic landscape of meningioma. Brain
Tumour Pathol. 2016;33:237-47.



	Metastatic meningioma presenting as a malignant soft tissue tumour
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusion
	Authors’ contributions
	References




