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Background: Intraparenchymal meningiomas without dural attachment are extremely rare, 
especially in female children. To our knowledge, fibrous intraparenchymal meningioma 
located in the temporal lobe has never been reported in female children. The significance 
in the differential diagnosis of lesions in the temporal lobe should be emphasized.
Case Presentation: A 12-year-old girl was admitted to our hospital, complaining of 
recurrent generalized seizures for 2 months. Magnetic resonance imaging demonstrated 
a solid lesion located in the temporal lobe. The lesion underwent gross total resection. 
Histopathological examination indicated that the lesion was a fibrous meningioma. 
Postoperative rehabilitation was uneventful.
Conclusion: This case report presents an extremely unusual intraparenchymal fibrous 
meningioma of the temporal lobe with peritumoral edema and reviewed 21 intraparenchymal 
meningioma cases in children and to discuss the clinical presentation and treatment, differ
ential diagnosis, and radiological features.
Keywords: meningioma, fibrous, temporal lobe, intraparenchymal

Background
Intraparenchymal meningiomas, considered the same type of subcortical meningio
mas, are defined as meningiomas located in the brain parenchyma without dural 
attachment, even reaching the brain surface.1–3 Intraparenchymal meningiomas are 
rare, in contrast to ordinary meningiomas, and are more frequent in children and 
adolescents than in adults.3 To date, only 22 patients aged 0 to 18 years, including 
ours, have been reported in the English-language literature, which are summarized 
in Table 1.1,2,4–22 The gender distribution showed a male dominance in children and 
adolescents. To date, there are only 7 intraparenchymal meningiomas in female 
children, including ours, reported in the English-language literature, with most of 
them in the cerebral lobes.

Case Presentation
This 12-year-old girl presented with a history of generalized seizures that 
recurred six times in 2 months. MRI (Magnetic resonance imaging) revealed 
a solid mass, sized 5.0*6.5*6.0 cm, located in the temporal lobe. The tumor 
viewed with MRI showed isointensity on T1-weighted images (Figure 1A) and 
high intensity on T2-weighted images (Figure 1B) and homogeneous enhance
ment on T1-weighted gadolinium enhancement, but no dural tail sign was 
noted (Figure 1C–E).
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The tumor was located in the left temporal lobe, medium 
texture, grayish red, intact capsule, abundant blood flow, no 
definite base, branches of the temporal branch of the middle 
cerebral artery m2 segment were involved in the blood supply, 
and the boundary between the lesion and the brain tissue was 
clear. The lateral fissure vein shifted outward, the middle 
cerebral artery shifted medially, and the surrounding brain 
tissue was compressed. The tumor capsule was first cut and 
then resected with cusa. When the tumor volume was reduced 
and gradually freed along the envelope and the blood supply 
artery was broken, the tumor was then excised in blocks and 
ultimately underwent gross total resection under a microscope. 
M2 segments of the vein and middle cerebral artery were well 
protected. Hematoxylin-eosin staining exhibiting a mass com
posed of interlacing collagen fiber bundles and spindle-shaped 
cells with oval nuclei that were arranged in streaming or 
whorl-like patterns. The tumor was diagnosed as a fibrous 
meningioma (Figure 2). Immunohistochemical features: 
CD34 (foci+), EMA(+), PR(-), SSTR2(+), STAT6(-), 
Vimentin(+), GFAP(-), Ki67 (about1%+), (Figure 3). It is 
worth noting that this girl does not have Neurofibroma. The 
patient’s postoperative course was uneventful, and there was 
no evidence of recurrence on an MRI performed 3 months 
after the operation (Figure 1G–I).

Discussion
Primary intraparenchymal meningiomas are rare but are 
more frequent in males than in females in children. This 
difference may be associated with increased estrogen 
levels in adult women and increased susceptibility to 
meningiomas.23 Female cases are extremely rare, to date, 
there are only 7 cases, including ours, and most of them 
have occurred in the cerebral lobes. The most common 
location was the frontal lobe (n=2) and temporal lobe 
(n=2), followed by the parietal lobe (n=1), occipital lobe 
(n=1) and brainstem (n=1). Presenting symptoms depend 
on tumor location, and seizures (n=4) were most frequent. 
One case had hemiplegia because the tumor was located in 
the brainstem.6 Another case was characterized by vomit
ing and microcephaly because the tumor was giant. The 
CT (Computerized Tomography) scan of the head showed 
a 9.5-cm calcified cystic mass in the left frontal region.8

The most common genetic alteration in meningiomas 
was biallelic mutation or loss of the NF2 (neurofibroma
tosis type 2) suppressor gene at chromosome 22, which 
occurs in 50 ~ 60% of sporadic meningiomas. The remain
ing 40% of meningiomas show complex and diverse 
genetic mutations including TRAF7, KLF4, AKT1, 16

St
ar

sh
ak

 

(1
99

6)
17

6.
8Y

Fr
on

ta
l

N
S

H
ea

da
ch

e
H

et
er

og
en

eo
us

Ye
s

N
S

G
T

R
N

S
Sa

rc
om

at
ou

s
R

d,
 c

h
N

o
5 

Y

17
Pe

ri
lo

ng
o 

et
 a

l 

(1
99

2)
18

2Y
Te

m
po

ra
l

N
S

N
S

H
om

og
en

eo
us

N
S

N
S

G
T

R
N

S
N

S
N

o
N

S
N

S

18
Sc

hr
oe

de
r 

et
 a

l 

(1
98

7)
1

7Y
Fr

on
ta

l
3.

0c
m

Se
iz

ur
e

N
S

N
O

N
o

G
T

R
N

S
Fi

br
ob

la
st

ic
N

S
N

S
N

S

19
Sa

ka
ki

 e
t 

al
 

(1
98

7)
20

0.
9Y

Fr
on

ta
l

3.
0c

m
Se

iz
ur

e
H

om
og

en
eo

us
N

o
Ye

s
G

T
R

M
C

A
Fi

br
ob

la
st

ic
N

o
N

o
5 

Y

20
K

im
ur

a 
et

 a
l 

(1
98

7)
21

0.
9Y

Fr
on

ta
l

3.
0 

cm
Se

iz
ur

e
N

S
N

S
N

S
G

T
R

N
S

Fi
br

ou
s

N
o

N
o

5 
Y

21
D

ra
ke

 e
t 

al
 

(1
98

5)
19

12
Y

Te
m

po
ra

1.
0c

m
Se

iz
ur

e
N

S
N

S
N

S
ST

R
N

S
Tr

an
si

tio
na

l
N

o
N

S
3 

Y

22
Le

gi
us

 e
t 

al
 

(1
98

5)
22

1.
2Y

Pa
ri

et
al

2.
0 

cm
Se

iz
ur

e
N

S
N

o
Ye

s
G

T
R

N
S

Fi
br

ou
s

N
o

N
S

2.
2 

Y

A
bb

re
vi

at
io

ns
: Y

, y
ea

r;
 M

D
, m

ax
im

um
 d

ia
m

et
er

; C
E,

 c
on

tr
as

t 
en

ha
nc

em
en

t; 
ST

R
, s

ub
to

ta
l r

es
ec

tio
n;

 N
S,

 n
ot

 s
ta

te
d;

 M
C

A
, m

id
dl

e 
ce

re
br

al
 a

rt
er

y;
 A

C
A

, a
nt

er
io

r 
ce

re
br

al
 a

rt
er

y;
 S

A
, S

m
al

l A
rt

er
ie

s;
 G

T
R

, g
ro

ss
 t

ot
al

 r
es

ec
tio

n;
 R

d,
 

ra
di

ot
he

ra
py

; c
h,

 c
he

m
ot

he
ra

py
; W

, w
ee

k;
 %

, p
ro

po
rt

io
n 

of
 r

es
id

ua
l t

um
or

 t
o 

th
e 

to
ta

l t
um

or
.

Cancer Management and Research 2021:13                                                                               submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1991

Dovepress                                                                                                                                                             Guo et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Figure 2 Hematoxylin-eosin staining exhibiting a mass composed of interlacing collagen fiber bundles and spindle-shaped cells with oval nuclei that were arranged in 
streaming or whorl-like patterns. ((A) original magnification, ×100; (B) original magnification, ×400).

Figure 1 A–F: Preoperative magnetic resonance imaging demonstrating a solid mass of temporal lobe. The tumor viewed with MRI showed isointensity on T1-weighted 
images (A) and high intensity on T2-weighted images (B) and homogeneous enhancement on T1-weighted gadolinium Enhancement, but no dural tail sign was noted (C–E). 
CTA showed that the middle cerebral artery adhered closely to the tumor and shifted medially (F). Three-month after the operation, magnetic resonance imaging shows no 
evidence of disease recurrence (G–I).
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POLR2A, PIK3CA, SMO, TERT, and SMARCE1 among 
others, or even combinations of them.24 Some studies have 
shown that specific gene mutations seem to be predisposed 
to certain tumor subtypes and locations.25 NF2 mutant 
meningiomas generally occur in lateral and posterior 
skull base or parasagittal sinus, falcate, annular and intra
ventricular meningiomas. KLF4 mutations predispose to 
the sphenoid wing and midline skull base of tumors. 
Secretory meningiomas always contain KLF4 mutations, 
usually coexist with TRAF7, and tend to occur in the 
anterior skull base. SMO mutation is prone to meningeal 
epithelial meningiomas in the midline anterior cranial 
fossa. Meningiomas with PIK3CA and POLR2 mutations 
predispose to in the anterior and middle skull base. The 
AKT1 mutant predispose to anterior midline skull base 
meningiomas are enriched with the meningothelial sub
type. At present, no research has revealed the genetic 
alteration of intraparenchymal meningiomas.

In general, most meningiomas are grade I, accounting 
for 80%–90%, whereas 5%–15% are grade II and 1%–3% 
are grade III.26,27 The meningothelial type is the most 
common, followed by the fibrous type.26 Among intrapar
enchymal meningiomas in children, the most common 
meningiomas are grade I (n=12, 63.2%), and the most 

common type is fibrous (including fibrous components) 
(n=8). There were 7 grade II and grade III cases, account
ing for 36.8%. At present, the cases of female children are 
extremely rare. Only 5 cases had definite pathological 
results, which included fibrous (n=2), anaplastic (n=1), 
clear cell (n=1), and psammomatous(n=1). The present 
case is the first case of fibrous intraparenchymal menin
giomas located in the temporal lobe in female children. 
Among 12 cases of children, homogeneous enhancement 
(n=6), fibrous (n=3), and meningothelial (n=1) were noted; 
none of the remaining cases had clear pathological reports. 
Heterogeneous enhancement (n=6), atypical (n=2), ana
plastic (n=1), fibrous (n=1), clear cell (n=1), and transi
tional (n=1) were also reported. The present cases were 
fibrous and showed homogeneous enhancement, including 
ours; 4/5 fibrous intraparenchymal meningiomas showed 
homogenous enhancement.

Since intraparenchymal meningiomas lack dural 
attachment, characteristics such as cyst formation and the 
presence of peritumoral edema are relatively common in 
childhood. Moreover, it is often difficult to preoperatively 
distinguish it from gliomas, cavernous angiomas, meta
static tumors, malignant lymphomas, or sarcomatous 
lesions.28 Among 22 cases, cysts were found in 6 cases, 

Figure 3 Immunohistochemical staining showing positive for CD34 ((A) original magnification, ×400), EMA ((B) original magnification,×200), Vimentin ((C) original 
magnification, ×200), SSTR2 ((D) original magnification, ×200), Ki-67 labeling index being approximately 1% ((E) original magnification, ×400).
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and peritumoral edema was found in 11 cases. Especially 
when cystic components are present, it is more difficult to 
correctly diagnose these lesions because cysts are often 
associated with gliomas or metastatic tumors and are rarer 
among meningiomas. Peritumoral edema of intraparench
ymal meningioma surrounding the lesion develops 
strongly in the region where the lesion is attached to the 
surrounding brain tissue, whereas peritumoral edema of 
most gliomas or metastatic tumors tends to surround the 
entire tumor surface. Wada et al believe that the feature of 
any peritumoral edema of intraparenchymal meningiomas 
can help differentiate between intraparenchymal meningio
mas and high-grade gliomas or metastatic tumors.29 

However, its characterization is not applicable to all intra
parenchymal meningiomas. Peritumoral edema surround
ing the entire tumor surface was found in 3 of 11 
cases.12,14,22 Hence, the radiological features of most 
pediatric primary intraparenchymal meningiomas, such as 
cystic components, peritumoral edema surrounding the 
entire tumor, and no dural tail sign, make accurate pre
operative diagnosis extremely difficult.

After reviewing the literature, there are only two 
patients with intraparenchymal meningiomas underwent 
MRS (MR spectroscopy) examination, and the date of 
the two cases was not similar.4,10 Results obtained from 
MRS of one patient show a high Ala peak similar to those 
of extracerebral meningiomas. However, unlike typical 
meningiomas without NAA peak, the peak of NAA was 
present.4 The results of another patient’s spectral analysis 
are similar to and compatible with those for typical menin
giomas, an elevated peak in the Cho region and decreases 
in the Cr and NAA regions. There was no obvious evi
dence of alanine, in short TE. Especially, the Cho peak 
was very high and the Cho/NAA ratio was 92.53 in the 
central zone of the lesion.10 At present, the data of spec
trum analysis of cerebral parenchymal meningioma are 
very few, only two cases. Hence, further investigation 
into the presence of the MRS is needed.

Only one case’s perfusion imaging of meningiomas is 
reported, a perfusion study was performed using an ASL 
(Arterial spin labeling) technique, the lesion showed 
higher CBF (cerebral blood flow) values compared to 
a corresponding region in the contralateral parietal 
lobe.10 Perfusion imaging of meningiomas usually shows 
high rCBF (relative cerebral blood flow) and rCBV (rela
tive cerebral blood volume). The ASL perfusion has 
shown increased rCBF in meningiomas, especially the 
angiomatous histological subtype.30 In addition to 

correlation with vascularity, maximum rCBV has been 
shown to positively correlate with the Ki-67 proliferative 
index in meningiomas.31 We believe that the perfusion 
imaging of intraparenchymal meningiomas is an important 
way to distinguish meningiomas from other tumors.

SSTR II (Somatostatin receptor II) expression 
increased in almost all meningiomas.32 The high specific 
binding to SSTR in meningiomas and extremely low 
uptake in adjacent structures such as bone or brain tissue, 
which leads to very high tumor-to-background contrast, 
because these tracers cannot cross the blood-brain barrier. 
Recent studies have shown that the sensitivity of PET 
(positron emission Tomography) with SSTR ligands 
labeled with Ga-68 (gallium-68) is higher than that of 
contrast-enhanced MRI, which detected only 171 out of 
190 (92%) of the meningiomas that were revealed by PET/ 
CT.33 Although there are no reports of PET images of 
intraparenchymal meningiomas, it cannot be analyzed 
and compared, SSTR-PET is useful for differential diag
nosis from other tumors.

Almost all intraparenchymal meningiomas were 
located in the cerebrum and lacked dural attachment and 
no association with the dura of the skull base or the 
sinuses. Only 3 of 22 cases in children underwent subtotal 
resection. For lesions located in the hemisphere, one 
patient underwent STR (subtotal resection), but the reason 
was not stated.19 In one case, STR was performed because 
of the rich blood supply, tight adhesion with the ACA 
(anterior cerebral artery) and lower tolerance of blood 
loss in children. There was a 70% remnant in one patient 
because of the lesion in the brainstem.6 No recurrences 
occurred in any patients who underwent total tumor resec
tion during the follow-up period (15 weeks-5 years). 
Postoperative radiotherapy is controversial for children. 
Some reports have shown the development of meningio
mas after high-dose irradiation with long latency 
periods.34,35 Gosztonyi et al36 believe that low-dose irra
diation also causes the development of meningiomas with 
long latency periods in children. Some people treated 
patients with malignant meningiomas, and radiotherapy 
was used in the postoperative course. But, Ghim, TT et al35 

believe that high-dose radiotherapy should be avoided in 
the treatment of meningiomas in children. Some studies 
showed that the extent of initial surgical resection was the 
strongest independent prognostic factor for pediatric 
meningiomas and that upfront radiotherapy achieved no 
benefit.37,38 Hence, surgery is the best modality of 
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treatment, and resection is recommended to achieve max
imum extirpation.

Some authors thought that intraparenchymal meningio
mas arise from arachnoid cells located within the pia mater 
and enter the surface of the brain or sulcus with perforating 
blood vessels.8,28 Several cases involved the MCA (middle 
cerebral artery) branches or had feeding arteries of the MCA 
in children.7,14,20 A patient’s tumor is closely related to the 
perforating arteries of the ACA and middle cerebral artery 
and the recurrent artery of Heubner.2 In one case, several 
small arteries were found to enter into the lesion.15 These 
cases provide better support for the establishment of this 
theory. Therefore, for patients suspected to be intraparench
ymal meningiomas and for whom the tumor is located in the 
blood supply range of the ICA (internal carotid artery), 
MRA (MR Angiography) or CTA (CT angiography) should 
be performed to evaluate the relationship between the tumor 
and blood vessels before the operation. During surgery, we 
should pay attention to the protection of blood vessels to 
avoid the neurological dysfunction caused by cerebral 
infarction after surgery, such as hemiplegia and aphasia. 
Our patient’s preoperative CTA showed that the lesion 
appeared intimately connected to proximal MCA branches. 
During the operation, the temporal branch of the m2 seg
ment of the middle cerebral artery was found to be involved 
in the blood supply of the tumor.

Conclusions
We present an extremely unusual case of intraparenchymal 
fibrous meningiomas of the temporal lobe with peritu
moral and review the pertinent literature. Imaging features 
such as cystic degeneration, peritumoral edema, and 
absence of meningeal tail signs make accurate preopera
tive diagnosis difficult. MRS, perfusion and PET imaging 
of intraparenchymal meningioma are of great help to the 
differential diagnosis. Some intraparenchymal meningio
mas have rich blood supply, which is closely related and 
supplied by the small branches of the internal carotid 
artery. It is extremely important to perform CTA or 
MRA before operation to clarify the relationship between 
lesions and intracranial vessels. Total resection of tumor is 
the most important factor affecting the prognosis of 
patients. Surgery is the best modality of treatment, and 
resection is recommended to achieve maximum extirpa
tion. However, for children without total resection, radio
therapy should be carefully considered.
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