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a b s t r a c t 

Clear cell meningiomas (CCM) are a very rare histologic subtype of meningioma usually af- 

fecting younger patients. The reported data on spinal CCM are extremely rare. Until today, 

only 89 cases have been reported. Furthermore, CCM without dural attachment is even rarer 

since only 19 cases have been reported in English literature. In this article, we present the 

twentieth case of a spinal CCM without dural attachment. Our patient was a 58-year-old 

female who was presented with pain in her lower back and bilateral sciatica for 6 months. 

Magnetic resonance imaging showed an intra-dural well-demarcated lesion at L3. Via a pos- 

terior approach, total resection was possible due to the lack of dural adhesion of the tumor. 

Histologic diagnosis was clear cell meningioma. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Clear cell meningioma (CCM) is a rare subtype of meningioma.
It accounts for less than 1% of all meningiomas [1] . Com-
pared to ordinary meningiomas, CCMs have a higher recur-
rence rate ( ∼50%) and a higher tendency to metastasize (4.1%)
[ 2 ,3 ]. Therefore, the World Health Organization (WHO) classi-
fied them as grade II tumors. 

Previously reported cases of CCMs have been mostly in-
tracranial. Spinal CCMs are even rarer since only less than 100
cases of spinal CCMs have been reported until today [4] . Al-
though it is known that meningiomas are attached to the dura
mater, they seldom grow without dural attachment. Our liter-
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ature review only found 19 previous cases of non-dura-based
spinal CCM until today [4] . 

This article presents an unusual case of a spinal clear cell
meningioma characterized by the absence of dural attach-
ment. 

Case report 

A 58-year-old female was admitted with complaints of pain in
her lower back and bilateral sciatica. Her symptoms started 6
months ago and worsened over time. Symptomatic treatment
was not efficient. The neurologic examination did not reveal
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Fig. 1 – Intra-dural mass at L3 isointense on T1 on sagittal and axial section (A, B) and after injection of gadolinium (C) and 

hyperintense on T2 on sagittal and axial section (D, E). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

any specific findings other than a classical lumbar spinal syn-
drome. There was no motor or sensitive deficit of her lower
limbs and no abnormalities of the anal tone. 

Magnetic resonance imaging (MRI) showed an intra-dural
lesion at L3 measuring 31 mm of height. The mass was well-
demarcated and had an isointense signal on both T1-and T2-
weighted images with intense and homogeneous gadolinium
enhancement ( Fig. 1 ). There was no foraminal extension and
no associated bone destruction. 

The operation started with an L2-L3 laminectomy. The
intra-dural exposure revealed an elliptic, encapsulated yellow
mass of firm consistency. The tumor was found to be draped
by and adhered to the nerve roots without dural attachment.
The tumor’s major arterial blood supply seems to be coming
from a lumbar radicular artery. After an easy dissection, we
managed to perform a total resection. 

On microscopic examination ( Fig. 2 ), the tumor was com-
posed of sheets of polygonal cells with clear glycogen-rich
cytoplasm and monomorphic, non-mitotic nuclei. There was
prominent perivascular and interstitial collagen. Whorl for-
mation and psammoma bodies were absent. The pathological
diagnosis was a CCM (WHO II). 
Patient’s recovery course after the operation was unevent-
ful. All of the patient’s preoperative symptoms improved after
surgery. She was able to get down the next day. 

Discussion 

First reported by Manivel and Sung [5] in 1990, CCM is one of
the rarest subtypes of meningiomas, representing 0.2%-0.8%
[6–8] . Zorludemir et al [6] . and Oviedo et al [7] . found that
this type of meningiomas had a higher local recurrence rate
and a more aggressive clinical course compared to ordinary
meningiomas. For these reasons, the World Health Organiza-
tion (WHO) classified CCMs as grade II tumors in 2016 [9] . 

Although around 300 cases of CCMs have been reported
in the English language studies, most have been intracranial
cases. The reported data on spinal CCMs are extremely rare.
Our literature review only found 88 cases of spinal CCMs re-
ported since 1996, 18 of them had no dural attachment (Table).

However, it is noteworthy that the proportion of spinal to
total meningiomas is higher for CCMs (45%) than for other
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Fig. 2 – Pathological features of spinal clear cell meningioma: Tumor cells in classical CCM area with distinct cellular 
outlines and abundant clear cytoplasm (Black arrow) with no mitosis and no necrosis area (A: H&E staining with original 
magnifications x 100; B: H&E staining with x400). 

Table 1 – Information summary of the reported intra-spinal CCMs without dural attachment in English literature. 

Reference Report year Age (years) Sex Location Dural at- 
tachment 

Surgical 
treatment 

Adjuvant 
therapy 

Time of 
recurrence 
(months) 

Present case 2021 58 F L3 No GTR None No 
Inoue et al. [24] 2018 5 M L5-S1 No GTR None No 
Kawasaki et al. [25] 2018 8 F L2 No GTR None No 
Li et al. [1] 2016 7 F L2-L4 No GTR None No 
Zhang et al. [26] 2013 26 F Temporal lobe + T12-L1 No GTR None No 
Kobayashi et al. [27] 2013 43 M L2-L3 No GTR None No 
Ko et al. [28] 2011 34 F L2-L3 No GTR None No 
Park et al. [10] 2005 65 F T9-T10 No GTR None No 
Epstein et al. [29] 2005 41 F L3-L4 No GTR None No 
Oviedo et al.[15] 2005 7 M L2-L3 No GTR None No 
Chen et al. [18] 2004 41 F L4-L5 No GTR None No 
Payano et al. [14] 2004 24 M L3-L4 No GTR None No 

19 F L3 No GTR None No 
Carrà et al. [30] 2003 1.8 M T11-L4 No GTR None 60 
Jallo et al. [2] 2001 8 F L3-L4 No GTR None 6 

1.8 F C3-C5 No STR None 2.3 
Dubois et al. [31] 1998 10 F L1-L4 No GTR None 6 
Matsui et al. [32] 1998 9 F L2 No GTR None 4 
Holtzman et al. [33] 1996 32 M L3-L4 No GTR None No 
Zorludemir et al. [6] 1996 17 F L4-L5 No GTR None No 

F: Female, M: Male, NA: Not Available, GTR: Gross Total Resection, STR: Subtotal Resection, RT: Radiotherapy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

meningiomas (the highest being 20% of the reported cases)
[10] . 

In 2019, Zhang et al [4] . found that CCMs mostly attack
young patients with a mean age of 24 years old. Amazingly,
36 (42.9%) suffered from spinal CCM at an age of under 18
years. As it is for other meningiomas, CCMs have a slight
female predominance with a female to male ratio at 1.7:1
(53 vs 31). 

In our review, 37 (42%) patients were under 18 years old
and the mean age at resection was 24.5 years 57 (64%) patients
were female, 32 (36%) were male and the female-to-male ratio
was 1.78:1. 

Remarkably different from conventional meningiomas, for
CCMs, the most affected location was the lumbar region
(66.7%), rather than the thoracic region [4] , which is the most
affected location for ordinary spinal meningiomas [11–13] . 

Histologically, clear cell meningioma contains sheets of
clear, glycogen-rich (Periodic acid-Schiff positive, diastase-
labile), polygonal cells forming only a few vague whorls [6] .
Its abundant glycogen is the reason why it’s called “clear cell”
meningiomas [14] . These cells are almost immunoreactive to
epithelial membrane antigen (EMA) and vimentin, while neg-
ative to GFAP, S-100, CK, and SMA, with their ki67 index vary-
ing from negative to 40%. The overexpression of EGFR, PDGF-
receptor, and VEGF in CCMs promotes meningioma cell pro-
liferation, a key process in meningioma angiogenesis, the for-
mation of peritumoral edema, as well as tumor aggression
[ 15 ,16 ]. 
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The imaging features of clear cell meningiomas are very
similar to those of ordinary meningiomas [16] . MRI of CCMs
often reveals an intradural-extramedullary, well-demarcated,
homogeneously enhanced mass. It is isointense on both T1-
and T2-weighted images and demonstrates fairly homoge-
neous enhancement after the injection of gadolinium [ 8 ,17 ].
Some cases showed foraminal extension and lacking dural at-
tachment, just like schwannomas [18] . Even an intramedullary
clear cell meningioma has been reported [10] . Because of radi-
ologic and gross morphologic similarities between the spinal
meningiomas and other intradural extramedullary spinal tu-
mors just as schwannomas, neurofibromas, and ependymo-
mas, an accurate histological diagnosis is important. It is im-
portant to mention that some CCMs are not attached to the
dura but the neural sheath, as it is in our case. Thirteen such
non-dura-based intra-spinal CCM have been reported to date
( Table 1 ). 

As an intra-spinal lesion, bone destruction of CCM is rare,
reported only 3 times: 2 cases reported by Jian Yang et al. in
2018 [19] and a case reported by Alsadiq et al. in 2021 [20] . The
rarity of bone destruction may be explained by the fact that
neurological symptoms usually appear before bone involve-
ment due to the limited space of the spine canal, especially in
the lumbosacral region. 

The potential aggressiveness and recurrence are the main
reason for the very challenging management of this tumor
[21] . Up to date, for spinal CCMs, total resection should be con-
sidered the optimal treatment. In our review of literature, 79
(89.77%) cases received gross total resection (GTR) as the first
treatment. However, 20 cases of spinal CCMs (22.72%) still ex-
perienced one or more recurrences until the last follow-up. 

The value of postoperative radiotherapy has been increas-
ingly affirmed and highlighted for the treatment of intracra-
nial CCMs [ 3 ,22 ]. However, because of its rarity, the efficacy
of postoperative radiotherapy for spinal CCM could not be af-
firmatively concluded and requires further investigation. Tao
et al [22] . reported that radiotherapy should not be performed
immediately after the first operation for spinal CCMs, because
the recurrence rate is lower than that for intracranial CCM,
which can be explained by the higher rate of GTR in spinal
CCMs. 

According to the reported data, it is evident that spinal
CCMs are more aggressive, with a much greater progression
rate (38.0%) after initial treatment compared with ordinary
spinal meningiomas ( ∼3%) [13] . Jiu Hong Li et al. showed in
their study that younger patients had better evolution after
treatment (54.2%) compared with older ones (23.1%) [23] . 

Conclusion 

Spinal CCM, a rare subtype of meningiomas is an aggressive
neoplasm with a high rate of local recurrence. They have a
predilection to affect younger patients and the lumbar spine. 

GTR is recommended in treating spinal CCM whenever
possible. However, radiotherapy could be considered for pa-
tients who have undergone STR or younger patients, regard-
less of the extent of resection. Younger patient age was associ-
ated with a significantly shorter progression-free survival, and
patients who undergo STR might experience a greater. 

Informed consent 

The patient was informed of this manuscript and gave us his
consent. 
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