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Meningioma is a common neoplasm in the central nervous system. Even though most meningiomas tend to have
a benign, indolent clinical course, metastasis can occur. We describe a case of a 59-year-old woman who pre-
sented with an incidental finding of multiple lung masses. The patient underwent a wedge lung excision, and a
diagnosis of meningioma was rendered. Magnetic resonance imaging of the brain revealed an extra-axial mass

with left transverse venous sinus involvement, supporting the diagnosis of metastatic meningioma to the lung.
Metastatic meningioma can be a challenging diagnosis in a patient with no previous diagnosis of an intracranial
lesion. Thus, it should be considered in the differential diagnosis when encountering a spindled cell proliferation
with a whorled pattern and psammoma bodies. Positive immunohistochemical staining with epithelial mem-
brane antigen (EMA) and vimentin may be helpful in achieving the diagnosis.

1. Introduction

Meningioma comprises a group of neoplasms that are derived from
the meningothelial cells of the arachnoid layer [38]. It is the most
frequently reported brain tumor in the United States, accounting for
36% of all central nervous system neoplasms [11]. The median age at
diagnosis is 65 years, with a female: male ratio of 2:1 [11]. The clas-
sification of meningioma is based on morphology, which portends a
clinical course that can range from benign (grade I) to more aggressive
with a higher recurrence rate (Grade II, atypical; Grade III, anaplastic).
There are a total of 15 subtypes of meningioma in the current 2016
World Health Organization (WHO) classification [38]. The WHO
grading system is also the most useful predictor of recurrence rate.
Incomplete surgical resection is another factor associated with recur-
rence [4]. Extracranial metastasis to the lung is considered a rare event
in meningioma, with a reported rate of 0.15% of all intracranial me-
ningioma cases in a referral center [1].

Here, we describe a case of a middle aged woman who presented
with multiple lung masses and was later discovered to have an in-
tracranial meningioma. Previous cases of metastatic pulmonary me-
ningioma are reviewed and described.

2. Case report

The patient was a 59-year-old woman, who presented to the
emergency department with fever, chills, cough, and back pain.
Complete blood count and urine exam supported the diagnosis of acute
pyelonephritis. Since she had respiratory symptoms, a chest X-ray was
performed, which showed a round 2.7 cm mass in the right lung
(Fig. 1A). Computed tomography (CT) scan of the chest confirmed the
well-circumscribed 2.7 cm nodule in the right lower lobe, as well as an
additional 1.8 cm round well-circumscribed nodule in the same lobe.
These findings were suspicious for metastases. CT scan of the abdomen
was negative for any potential site of primary tumor. CT-guided core
needle biopsy of the lung lesion was performed and a diagnosis of
atypical spindle cell lesion was rendered.

The patient underwent a wedge resection of the lung nodules. On
gross examination, the 2 lung nodules were characterized as tan-white,
firm, lobulated masses, measuring 2.7 and 1.7 cm in greatest diameter
(Fig. 1B). Microscopic examination showed well-circumscribed nodules
composed of uniform spindled to ovoid cells with a whorled growth
pattern and short fascicles (Fig. 2A). Multiple psammoma bodies were
scattered throughout (Fig. 2B). On high power examination, the tumor
cells contained abundant eosinophilic cytoplasms with focal areas of
poorly-defined cell borders, imparting a syncytial appearance. The
tumor cells exhibited uniform nuclei that were smooth in contour and
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Fig. 1. 1A, Initial chest X-ray image of the patient shows round 2.7 cm mass lesion in the right lower lung field (arrow). 1B, Cross sections of the wedge resection
specimen show non-capsulated, well-circumscribed, white nodules, measuring 2.7 x 2.5x 2.0 cm.

containing delicate chromatin (Fig. 2C). There was no necrosis, in-
creased mitotic activity, or marked nuclear pleomorphism. Im-
munohistochemical stains of the tumor cells were positive for epithelial
membrane antigen (EMA) (Fig. 3A), vimentin (Fig. 3B), and proges-
terone receptor (Fig. 3C), while negative for desmin, S-100, and STAT6.
Based on the morphology and the immunophenotypic profile, a diag-
nosis of meningioma with low grade features was rendered.

Magnetic resonance imaging (MRI) was performed to evaluate the
brain for an intracranial lesion following the diagnosis of meningioma.
The MRI revealed a homogeneously enhancing extra-axial mass along
the left occipital convexity, measuring 2.0 X 1.7 x 1.1 cm, with invasion
of the adjacent left transverse sinus (Fig. 4). Given the presence of

Fig. 2. 2A, Microphotograph of the tumor
shows whorled growth pattern and short fas-
cicles. 2B, Several psammomatous calcifica-
tions can be seen throughout the tumor. 2C,
High power view shows proliferation of spin-
dled cells with eosinophilic and abundant cy-
toplasm. The cell border was poorly-defined in
some areas, showing the syncytial appearance.
The tumor cell nuclei were uniform, contain
delicate chromatin, and had smooth contour.
Few pseudo-intranuclear inclusion is visible
(hematoxylin-eosin, original magnification
100x [A], 100x [B], 1000x [C]).

multiple pulmonary lesions, a presumed diagnosis of intracranial me-
ningioma with metastases was attained.

The intracranial meningioma was treated with radiosurgery gamma
knife. 5 months after excision of the lung lesions, the patient has re-
mained asymptomatic.

3. Discussion

Although rare, the lung was reported to be the most common site of
extracranial metastasis in meningioma, consisting 35% of metastatic
cases [50]. A review of the literature revealed 54 case reports of me-
tastatic meningioma to the lungs in the PubMed database dating from
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Fig. 3. Immunohistochemistry stains of the tumor. 3A, Epithelial membrane antigen shows membranous staining. 3B, Vimentin shows strong cytoplasmic staining.
3C, Progesterone receptor shows nuclear staining (original magnification 400x [A, B, C]).

Fig. 4. An MRI image of the brain showed hyperintense extra axial mass lesion
on T2-FLAIR, measuring 2.0 X 1.7x 1.1 cm (arrow), with dural tail sign along
the left occipital convexity.

1985 to 2016 (Table 1). A total of 55 patients, including the current
case, were analyzed. The median age at diagnosis of pulmonary me-
tastasis was 54 years (range 13-76). There was no gender predilection
(30 women, 25 men, F:M ratio 1.2). In more than half of the cases (31,
56.4%), the primary tumors were located in the fronto-parietal and
parasagittal areas. Venous sinus involvement was identified in 10 cases
(18.2%). The sizes of the primary tumors were available in 14 cases,
ranging from 1 to 8 cm (median 5 cm). Thirty-one cases (56.4%) were
considered to be grade I meningiomas. Grade II or atypical me-
ningiomas accounted for 11 cases (20.0%). Grade III morphologies
were found in 10 cases (18.2%). Data regarding the tumor grade was
not available in 3 cases. Thirty-six cases (65.5%) had at least 1 recur-
rence of the intracranial lesion, ranging from 4 months to 18 years after
diagnoses.

In most cases (42, 76.4%), the pulmonary metastases were multiple.
Of those 42 cases, 29 (69.0%) presented with bilateral lungs metastasis
and the remainder (31%) were unilateral; with only the right or left
lung involved in 11 and 2 cases, respectively. The size of the largest
metastases varied from 1 to 18 cm (median 3 cm). Approximately one-
fourth of these patients (13, 23.6%) presented with a solitary lung
nodule detected by imaging. The solitary nodules ranged in size from
1.3 to 5.5 cm (median 2.5 cm).

The time intervals from primary tumor diagnosis to pulmonary

metastasis were available in 51 cases. Most (41, 80.4%) were diagnosed
with pulmonary metastases after the treatment of the intracranial le-
sion, with the interval ranging from 2 months to 26 years (median 7.5
years). Three cases (5.5%) were found to have a concurrent primary
intracranial lesion. Two were diagnosed by preoperative chest X-ray
[19,32], and one was discovered at autopsy [36]. In 7 cases (12.7%),
the metastases were diagnosed prior to the primary intracranial lesions.
These patients were found to have lung nodules incidentally by annual/
routine chest x-ray in 4 cases [9,21,26,35], and 2 were diagnosed
during evaluations for dyspepsia [1] and chronic cough [8]. The me-
tastasis in the current case was also found incidentally, during eva-
luation for a urinary tract infection.

Even though higher grade tumors are known to be associated with
increased risk of metastasis, grade I tumors comprise 56.4% of the
previous reported cases. This may be due to the fact that metastatic
diseases with low grade histology have a greater tendency to be re-
ported in the literature. Several investigators hypothesized that venous
sinus involvement and previous surgery were likely the mechanisms of
extracranial metastasis [50]. However, venous sinus involvement is
noted in only 18.2% of reported cases. Furthermore, 13.2% reported
pulmonary metastases prior to intracranial surgery. Shaungshoti et al.
also noted that 25% of their patients did not undergo surgery prior to
the development of extracranial metastasis [47].

The differential diagnosis of metastatic meningioma is broad. The
findings of whorled spindled cells may be seen in granulomas, or well-
differentiated squamous cell carcinoma [37]. Both primary in-
trathoracic soft tissue neoplasms with spindled cell morphology e.g.,
solitary fibrous tumor, schwannoma, fibromatosis, and synovial sar-
coma, along with metastatic sarcoma e.g., uterine leiomyosarcoma
should be considered [37,52]. Malignant solitary fibrous tumor of the
meninges (or meningeal hemangiopericytoma) should be included in
the differential diagnosis of an intracranial anaplastic meningioma
presenting with metastases [37]. Primary or metastatic adenocarci-
noma should be the first diagnostic consideration when tumor cells
have a predominantly epithelioid morphology [5]. The presence of
intranuclear inclusions, nuclear grooves, and psammoma bodies also
raises the possibility of a metastatic papillary thyroid carcinoma [37].

Primary extracranial meningioma is another consideration in the
differential diagnosis of metastatic meningioma. They are rare and most
commonly located in the head and neck region, involving the sinonasal



Pathology - Research and Practice 215 (2019) 152390

S. Sathirareuangchai, et al.

(98pd 1x2u UO panunuU0d)

ordnmur
I s€ /s3un[ [ereig 1 (1) onserdeuy V/N V/N [eyuoy 1y3ry A [911 900Z 1qeA
Srdnmux
(494 S /s3uny [exyeqig - V/N V/N V/N AyrxoAu0d 1Y3ry N €b [6S] S00T 12[NaX
8 € €/s3un| [erole[ig € (1D 1edrd&yy V/N V/N [esaLredig N 9 [€S] S00T @ndea,
Srdnmnux reniSesered
8 V/N /s3uny [exyeqig 89% (D rerpyosuIuay V/N V/N [eIuoyy T 4 ve [€1] S00T ueuwry
ordnmur 1endmoo
L S /s3un| [e1ye[ig €1 (1) snojewowruresq V/N V/N -o1odurd) Y31y N 1L [011 S00T omiy.a
Arewrid 03 xotg L'y 1/3q0[ Tamo 13y - (1) rerPyoSUTIS T8 V/N  [eseued-ojuoly 1ysry N €S [92] v00g doouy
ordnmur renidesered
(4947 ST /s3un[ [exre[ig 4% (D) snoxqrg V/N V/N [ejuoy Yo N SZ [£] €00T Se[0DIN-EPID
68 81 T/s3un [eroyeig - (1) snojewowrwesq V/N V/N [eadiooo 1ysry i 6T [0¥] €£00T ysoureid
renidesered
4 V/N 1/3qo[ 12ddn a1 1 (D rerpyo3uIusBy V/N V/N [esorred a1 4 Ob [821 200T 100A0)
BSSOJ
€ V/N srdnnui/3un| o1 4 (1) onserdeuy V/N V/N  [erueD lousiue 1ysrg N 89 [¥Z] 100T Pisurwey
o1 v 1/°qo[ 12ddn 1y3ry 01 ‘8 (1D 1edrd&yy V/N V/N  [ewued-ojuoy 1y3ry N 9L [21] 000Z puouruniq
BSSOJ
I V/N 1/emard 1y8ry - (1) Areqpideq V/N V/N  [eruen tousisod 1397 N €I [62] 000T soxi
srdnmur BSSO0J
€1 [ 4 /s3un[ [exre[ig €1 (10 [ed1dhyy V/N V/N  [elUeId S[ppIut 1y3ry i 1L [S] 6661 uapsteq
Srdnmux
9 V/N /s3uny [exeqg 9§y (11D propqeqy V/N V/N [eniSesered o1 N og
T/9q0][ Jamo| snuis reniesered
Areurtd 03 10114 V/N pue s[pprur 1y3ry - (I) snojewowuresq ST renides Jouadng Tejuoiy a1 kil 0L
9 S 1/390] 19MO] YT 4 (1) Areqpideq V/N V/N  [eidpoo-relarred 3o LA [1] 6661 BUPNEIPY
snuis
4 ST 1/990[ 1omo] Y31y 41 (D) rerpyIo3uIuN V/N [eni3es sorradng [eonred 1397 N 9 [8+] L66T 1uo1g
Srdnmux
9 V/N /s3unj [exdyeqig 9 (1) snoqig V/N V/N [ezodway 1337 4 0S [GS] £661 p10M],
8 [ 6/s3uny [erole[lg 8LY V/N V/N V/N [ejuoy Yo 4 €S [e€] 9661 yermy
6 Sy 6/s3unj [eroye[rg 68°s (D) reuonisuery, V/N V/N [eIuoy o1 4 €S [9¥] 966T ulys
snuis
Arewrid o) 1otg 14 €/8un| W3y € (D rerpyo3uTuay u g [eni3es rorradng resorred 1ysry 4 SC [12] S661 ewiysiH
81 V/N g/3un[ [eeg 8IvL ‘S (1) uSruog V/N V/N [eyuoy 1y3ry 4 z€ [2S] 1661 oeL
61 ¥ /s8uny [eroyeqrg - (D) snoiqry V/N V/N Ie[[2qa12) 4 19 [£2] 1661 eurepoy
ordnmur
JUSLINDUOD ST /s3un[ [ere[ig - (D) Teuonisuel], ST V/N [eniSesered 3yo7 N 99 [9€] 0661 8N
£y1X9AU0D
8 V/N 6/s3un| [erole[ig - (111 Axeqpided 9 V/N Te[[9q19d o] N of [81] 6861 ewIysIN
ot V/N  opdnur/Suny 1y3ry 018 °C (D rerpyosuIuN S V/N [esodwa} 1y3ry 4 98 [1€] 6861 AeNAT
Srdnmnux
S V/N /s3un| [erre[g S‘sy (1) rerPyosuTIS V/N V/N  3umm prousyds 1ysry d €S
S V/N €/3un 1y3ry v e (D rerpyIo3uIuBy V/N V/N [enidesered N 0S [6+] £86T wog
81 €1 1/3q0[ 19MO] 1JoT 81 ‘8 (D) Teuonisuel], V/N V/N [ejuoy Yo 4 €9 [0S] £86T I1[03S
srdnmui/
S I s3uny [esole(lg S (1) Teuonisuery, V/N V/N [ejuoy Yo i St [€] 9861 uuewny
snuis
Jua1Imduo) (4 1 \mﬂoﬁ hw>>0— uﬂwa - Qv ﬁmﬁowuwmﬁmﬁh € ﬁmuﬂwmm Hc_u.w&ﬂm ~Nuvﬁmn~.0u=0d u.wv,.— N 19 ﬁNm“_ a861 H@E_E
(1ea4) sisouderp () sisejsejaur SUOISa[ (1e24) (opeid JUSUIDA[OAUL
Jowrny meT—Q W01 TeAIalu] uwwwhﬂ 9} Jo 9ZIS Jjo uun—ESﬁ\ﬁo_ﬁwuoq TeAIIUT DUDLINIIY OE>\C m&u U_MEBEZ mEuv 9ZIS SNUIS SNOUIA 91Is Nmumﬁ_ﬁm
sisejselouwl Areuowrng eworduruawW [erueIenul ATRWI{ J9puen A8y Ieak/10(INY

(9102-5861) seworduruawi Areuowrnd dnelselaur jo syrodar ased IoLig

I 3lqeL



Pathology - Research and Practice 215 (2019) 152390

S. Sathirareuangchai, et al.

Arewrad 03 1011d LT 2/3q0[ 1omoT 1y3ry - (D) reuonisuely, ¢  SNUIS 3SI9ASURI) 1JOT reandoo 137 4 69 9sed JuaLIND
4 97  opdnmu/Suny ysry 4 () resrdbry S V/N Tendiodo Yo N 65 [£5] 910T Suem
ordnmur ©SS0J
T1/9¢ V/N /3qo[ 1oddn 1y3ry T1/9¢ (D) Teuonisuery, 9 V/N [ETUBID [PPIW 1§ 4 ¥S [95] 10T Suem
Srdnmux
S V/N /s3uny [exeqig € (1D redrd&yy V/N V/N [eIuo1y o1 i Sy
1/390[
A S8'1 Iomo[ pue [PpIA €LL’S (D redrdAyy V/N snuts [e3ididQ  [e3idiado-o3arred P i L [£1] 10T zommoydAIpArg
Arewrnid 03 J011d §'S  1/2qO[ [pprur 1ysry - (D rerpyosuruay ud [ V/N  o[eprousyds wmue[q N 89 [6] 10T 1PRIEIYD
1 V/N 1/3un| Yo TI/91°T (1) onserdeuy wd /, V/N  9PHIUIA [e131e] IYSTY 4 1§ [1S] ¥10T oel
snurs
Arewrnid 0 011d € /8uny 1ysry 0T ‘¥ (D rerpyosuIuay un g [entes 1orrodng 2qo] Teorred 1y3ry i St [s€] v10T ewedeyeN
ordnmur
V/N V/N /s3un[ [exre[ig V/N (111) dnsejdeuy V/N V/N V/N I G
Srdnmnux
V/N V/N /s3unf [erorerg V/N () resrdbry V/N V/N V/N N LY [£€] 10T °nb20
ordnmur snuis
14 r4 \wMEa& ~Nh&um—_m [+ .ﬁ AC ﬁmﬁowuwwﬁm.ﬂﬁ u g ﬁmﬁ_wmw uo_uwﬁﬂm ﬁmﬁ_mmwmum& ~m.~wummm W 149 :\mu 2102 Oﬁmv—mz
Srdnmnux
T1/T 1 V/N /s3un[ [e1reig TI/T 11 () resrdbry V/N V/N [eyuoy 143y 4S9 [0€] 110T Z1equIeT
Srdnmux
V/N V/N /3qo] 1addn 1597 s[dnmy (111) onsedeuy V/N V/N [erodway 1o i 29 [¥+] 110T 3°qes
ST TT T/3uny W8y 14 (D) redrdyy V/N V/N V/N 4 L9 [S2] 110T pezuey
N\wﬂoﬁ snuis
Arewrid 03 xo11g V/N  12MO[ Y31y pue 3o - (1) TerPyoSUTIIN V/N [eni3es rorradng Tesarred 1ysry N 9 [8] 110g 3uayd
[s1]
9 4 /3un| 1ysrg - (1) onsedeuy V/N V/N V/N N 8S  0T0T IUUBIONSEIN-OUUSNY
44 8¢ T/s8unj [eroye[ig L (1D [edrd&ry V/N V/N [eniSesered i v [9] 010g ueuuaIg
Telorred
9 V/N 1/390[ 19MO] Y31y 9°C (1D redrdyy V/N V/N -ozodua) 1y3ry N S [#1] 600C nejsiueisy
ardnmuw snuis
ST V/N /s3uny [exye[g - (D rerpyosuIuasy wd 9 [ent3es rorradng [eonred 157 i 6b [1+] 600T sexresd
9T 9 €/s3un| [erolefig - V/N V/N V/N V/N N 89 [€2] 800T 1yseqrys]
JUBLINDUOD T 1/3q0[ 1amo] Sy - (1) snoiqig V/N V/N  9PMIudA [e1a1e] Y8y N +S [61] 800C uosI[N4
6 V/N €/3uny 13y 6‘c (D) Teuonisuery, V/N V/N [euoyy 1y3ry N b
ordnmur
€1 V/N /s3uny [exeqig €1 (D snoiqug V/N V/N  Snuis [eImp snoxdd N 8S [02] £00Z utped
srdnmu
41 9T /s3un[ [erre[ig - (D rerpyosuIuasy V/N V/N V/N 4 8S [2] Lo0z 1018V
(1ea4) sisouderp (ud) sisejsejaur SUOISI[ (1e3K) (ope1d JUSUIDA[OAUL
Jown) Areurtid woly [eAIIUT 1s981e] 9Y) JO 9ZIS  JO J9QUINU/UOTIEIOT [BAISIUT DUILINIIY OHM) 2d£) d1307031STH  (U) 921 SNUIS SNOUDA s Arewrrig
sisejselowl Areuowrng eworduruawW [eruRIdRNUI ATRWII{ J9pusn 38y Ieak/10INY

(panupu0d) 1 dqeL



S. Sathirareuangchai, et al.

tract, ear, temporal bone, and scalp [43]. Primary pulmonary me-
ningioma is a rare form of extracranial meningioma. A literature review
by Incabone et al. in 2008 revealed 37 case reports of primary pul-
monary meningioma [22]. All except one presented as a solitary pul-
monary nodule and showed grade I morphology [22]. A case of primary
pulmonary meningioma with liver metastasis has been reported [58].
Overall, there were no differences in the microscopic features of pri-
mary pulmonary meningioma and metastatic meningioma [37].

Immunohistochemistry may be a helpful ancillary tool in diagnosing
metastatic meningiomas. Both primary and metastatic meningiomas
typically stain with epithelial membrane antigen (EMA) and vimentin
[45,54]. S-100 may be focally or weakly positive [37,45]. Cytokeratins
may also be positive in meningiomas, but do not usually show strong or
diffuse staining like carcinomas [37,54]. Ki-67 may be used as a
prognostic marker in meningiomas. Ki-67 proliferation index of greater
than 4% had an increased risk of recurrence similar to that of atypical
meningioma, while an index of greater than 20% was associated with
the same mortality rate as anaplastic meningioma [39]. Progesterone
receptor (PR) status has been mentioned as another prognostic marker,
as its absence suggested a worse outcome [42].

4. Conclusion

Though rare, metastatic pulmonary meningioma should be con-
sidered when encountering a bland spindle cell proliferation with
whorls and psammoma bodies. A clinical history of intracranial me-
ningioma can corroborate the diagnosis. Expression of EMA and vi-
mentin by immunohistochemical studies may provide further support.
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