
Article Type: Case Series

Marcel Şincari1*; Margarida Conceição1; Mark-Daniel 
Şincari2

1Neurosurgery Department, Viseu Dão-Lafões Local Health 
Unit, Public Hospital, Portugal.
2Faculty of Medicine, University of Coimbra, Portugal.

*Corresponding author: Marcel Şincari
Neurosurgery Department, Viseu Dão-Lafões Local Health 
Unit, Public Hospital, Portugal.
Email: sincari1973@gmail.com

Received: Feb 14, 2025; Accepted: Mar 21, 2025;
Published: Mar 28, 2025

Journal of Neurology and Neurological Sciences -  
Volume 1 Issue 1 - 2025 
www.jnans.org
Cincari M et al. © All rights are reserved

Citation: Sincari M, Conceicao M, Sincari MD. Cystic 
meningiomas, literature review and case reports: Nauta  
classification modification. A pilot study. J Neurol Neuro Sci. 
2025; 1(1): 1002.

Cystic meningiomas, literature review and case  
reports: Nauta classification modification

 Journal of 
Neurology and 
Neurological Sciences

Abstract

Meningiomas of central nervous system are common lesion, 
but among them the cystic meningiomas are very rare tumors. 
We report two cases of cystic meningioma successfully treated 
and we propose the modification of the widely used Nauta 
classification of cystic meningiomas. The clinical results depend 
on meticulous preoperative diagnosis and surgical planning, 
enhancing the utility of modification of Nauta classification by 
adding bone invasion.
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Introduction

Cystic meningioma is very rare with an incidence described 
is 9.6% [1]. According to other studies on cystic meningioma, 
the reported incidence is 1.6-11.7% [2-4]. It is more frequent on 
children, representing 12%-24% of pediatric meningiomas while 
it’s only of 2%-4% on adult, twice more on female probably due 
to hormonal factors [5]. 

Nauta in 1979 classified these tumors according to the 
location of the cyst relative to the tumor into 4 types. Type 1 
cyst is contained wholly within the tumor and, being located 
centrally, or nearly so, is surrounded by macroscopic tumor 
throughout, type 2 he cyst is at the periphery of, but still wholly 
within the margins of the tumor, there being a microscopically 
visible attenuated rim of tumor cells along the peripheral 
margins of the cyst, type 3 the cyst again appears to be 
peripheral, and indeed actually lies within the adjacent brain 

rather than within the tumor itself, type 4 the cyst appears at 
the interface between the tumor and brain as a loculation of 
CSF in the subarachnoid space, and does not appear within 
either the tumor or brain itself [6]. There is no reference about 
adjacent bone invasion of the tumor.

There are several hypotheses for how cysts appear in 
meningiomas. 

First hypothesis is degenerative phenomenon, the 
development of the cavity is due to intracellular regressive 
processes as vacuolar, myxomatous, mucoid and fatty 
degeneration [7,18]. Another hypothesis is ischemic: arteriolar 
hyalinization in the necrotic tissue of tumors that cause 
the intratumoral cavity [9]. The third hypothesis is previous 
intratumoral hemorrhage in angioblastic meningioma [8,10-
13].
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Case descriptions

Case 1: A 76-year-old gentleman came to the emergency 
room for headaches and left hemiparesis, left homonymous 
hemianopsia, and mental confusion. An urgent CT scan re-
vealed a large lesion in the right occipital region, and an MRI of 
the brain showed an extraxial cystic right parieto-occipital neo-
plasm with extensive parenchymal edema. Due to an extraxial 
lesion in the right parieto-occipital region, the patient under-
went craniotomy and Simpson 2 excision. 

Histologic examination revealed atypical meningioma, grade 
2 (of 3) according to the WHO Classification. He followed radio-
therapy with total dose: 59.4 Gy 33 fractions/6.5 weeks. The 
patient remains under oncological and neurosurgical follow-up 
with a good recovery, postoperative MRI maintains dural thick-
ening adjacent to craniotomy.

Figure 1: Emergency CT scan revealing cystic parieto-occipital 
mass.

Figure 2: Pre-op MRI cystic meningioma classified by Nauta as type 
III.

Figure 3: CT scan and MRI 1 year after surgical treatment plus 
radiotherapy.

Figure 4: Pre-operative MRI showing cystic meningioma classified 
by Nauta as type 4.

Case 2: A 45-year-old male presented with a clinical onset 
numbness the face, which progressed to a generalized tonic-
clonic seizure. He came to emergency services for these com-
plaints. A CT scan on admission revealed a large right parietal 
lesion, and an MRI of the brain indicated an extraxial neoplasm 
in the right occipital region with no edema. CT scan and MRI 
also detected bone invasion.

Given these findings, the patient underwent the following 
procedure: right parietal craniotomy guided by navigation, total 
microscopic resection of the posterior frontal tumor with dural 
involvement and bone invasion, removal of the dural flap and 
craniotomy, dural repartion using synthetic dura, and cranio-
plasty with a titanium plate. The procedure was uneventful. A 
postoperative CT scan showed complete resection of the lesion. 

Figure 5: Bone invasion seen on CT scan and MRI slices.

Figure 6: Postoperative CT scan.
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Discussion

The preoperative diagnosis is a challenging task, MRI with 
contrast achieves a preoperative diagnostic accuracy of 80%, 
while CT scan approximately 50% [4,14,15]. The presence of 
an associated cyst is an uncommon imaging feature that may 
make it difficult to distinguish the tumor from a primary intra-
axial glial neoplasm and the presence of peritumoral edema can 
also be a misleading finding [16]. The presence of an intratu-
moral cyst can often create diagnostic challenges, resembling 
other neoplastic lesions [17-19]. The most frequent histologi-
cal subtype found was the meningothelial subtype [2,20,21]. 
Atypical meningiomas have the tendency to form a cyst, as 
opposed to other subtypes of meningioma [21,22]. MRI with 
diffusion-weighted imaging may be efficient in diagnosing the 
cystic meningioma [4,23], while the value of PET/CT in cystic 
meningioma requires further investigation and according to 
some studies it seems that diffusion-weighted imaging may be 
superior at distinguishing between the various types of menin-
gioma [4,24]. The presence of cystic components within and/
or around the mass usually suggests a diagnosis other than me-
ningioma. These tumors can be easily misdiagnosed as metas-
tases, gliomas and hemangioblastomas macroscopically in CT 
or MRI [25]. Although there are less dilemmas with MRI, cystic 
meningioma can easily be misdiagnosed, in about 20% of cases, 
particularly as glial tumor, metastasis, neuroblastoma or hae-
mangioblastoma [26].

Whether total cystic wall excision is necessary remains un-
clear. Author´s opinions are divided, some recommend that ex-
cision of the cyst wall is necessary [3,27], while other authors do 
not [11,29]. There are opinions that in the case of type II cystic 
meningiomas, every effort should be made to remove not only 
the mural nodule but also the cystic wall [2], other authors re-
ported a case of tumor recurrence in type II cystic meningioma 
in which the cystic wall was not completely removed [8,29-31], 
there are also reports that cyst wall components contain cells 
and complete removal of cystic components is essential [32].

We found in the literature only a sporadic description of cys-
tic meningiomas with bony invasion, and curiously it was found 
in type II and III Nauta (with peripheral tumor adjacent to the 
bone [33-35], like it also was found in our second case. We pro-
pose to introduce a modification to Nauta classification, adding 
bone invasion, like type I, II, III, IV A-without bone invasion and 
B-with bone invasion.

Conclusion

Accurate diagnosis cystic meningioma is made through CT 
and MRI, but MRI remains the most effective on preoperative 
diagnostic, while the anatomopathological study is the only 
tool to confirm the diagnosis, allowing the correct management 
which should privilege a total resection as much as possible, 
total resection of the cyst and its prevents and diminish the risk 
of postoperative tumor recurrence.

The clinical results depend on meticulous preoperative diag-
nosis and surgical planning, enhancing the utility of modifica-
tion of Nauta classification by adding bone invasion.

Declarations

Patient consent: Patient’s consent not required as patient’s 
identity is not disclosed or compromised.

Conflicts of interest: There are no conflicts of interest.

Use of Artificial Intelligence (AI)-assisted technology for 
manuscript preparation: The authors confirm that there was 
no use of Artificial Intelligence (AI)-assisted technology for as-
sisting in the writing or editing of the manuscript and no images 
were manipulated using AI.

References

1. Go K, Lee K, Heo W, Lee YS, Park Y-S, Kim SK. Cystic meningio-
mas: correlation between radiologic and histopathologic fea-
tures. Brain Tumor Res Treat 2018; 6(1):13

2. Fortuna A, Ferrante L, Acqui M, Guglielmi G, Mastronardi L. Cys-
tic meningiomas. Acta Neurochir (Wien). 1988; 90: 23-30

3. Odake G. Cystic meningioma: report of three patients. Neuro-
surgery. 1992; 30: 935-40

4. Zhang D, Hu LB, Zhen JW, et al. MRI findings of intracranial cystic 
meningiomas. Clin Radiol. 2009; 64: 792-800

5. Artico M,Ferrante L,Cervoni L,Colonnese C,Fortuna A. Pediatric 
cystic meningioma: report of three cases. Child’s Nerv Syst Mars 
1995; 11(3): 137-40

6. Nauta, H.J., Tucker, W.S., Horsey, W.J., et al. (1979) Xantho-
chromic Cysts Associated with Meningioma. Journal of Neu-
rology, Neurosurgery, and Psychiatry, 42, 529-535. https://doi.
org/10.1136/jnnp.42.6.529

7. Bowen JH, Burger PC, Odom GL, Dubois PJ, Blue JM. Meningio-
mas associated with large cysts with neoplastic cells in the cysts 
walls. Report of two cases. J Neurosurg. 1981; 55: 473-8.

8. Moraci A, Cioffi F. [Cystic meningioma. An aspect of “forme hu-
mide” of Masson]. Neurochirurgie. 1976; 22: 701-10

9. Russell EJ, George AE, Kricheff II, Budzilovich G. Atypical com-
puted tomography features of intracranial meningioma: radio-
logical-pathological correlation in a series of 131 consecutive 
cases. Radiology. 1980; 135: 673-82

10. Amano K, Miura N, Tajika Y, et al. Cystic meningioma in a 
10-monthold infant: case report. J Neurosurg 1980;52:829-33

11. Dell S, Ganti SR, Steinberger A, McMurtry J 3rd. Cystic meningio-
mas: a clinicoradiological study. J Neurosurg. 1982; 57: 8-13

12. Goran A, Cimenello VJ, Fisher RG. Hemorrhage into Meningio-
mas. Arch Neurol. 1965; 13: 65-9

13. Tapas JN. Intracranial meningioma in a four-month-old infant 
simulating subdural hematoma. J Neurosurg. 1961; 18: 120-1.

14. Cho Y, Gagliardi JA, Chaddha SK. Cystic meningioma. Appl Radiol 
2009; 38: 29-30

15. Tatli M, Guzel A, Goksel HM. Cystic meningiomas: report of 
three cases. Turk Neurosurg. 2006; 16: 185-8

16. Amit Mittal, MD, Kennith F. Layton, MD, S. Sam Finn, MD, George 
J. Snipes, MD, and Michael J. Opatowsky, MD, Cystic meningio-
ma: unusual imaging appearance of a common intracranial tu-
mor. Proc (Bayl Univ Med Cent). 2010; 23(4): 429-431

17. Rengachary S, Batnitzky S, Kepes JJ, Morantz RA,O’Boynick P, 
Watanabe I. Cystic lesions associated with intracranial meningio-
mas. Neurosurgery. 1979; 4(2): 107-114. doi:10.1227/00006123-
197902000-00001

18. Umansky F, Pappo I, Pizov G, Shalit M. Cystic changes in intra-
cranial meningiomas. A review. Acta Neurochir. 1988; 95(1-2): 
13-18. doi:10.1007/BF01793076

19. Carvalho GA, Vorkapic P, Biewener G, Samii M. Cystic meningio-
mas resembling glial tumors. Surg Neurol. 1997; 47(3): 284-290. 



Journal of Neurology and Neurological Sciences

www.jnans.org 04

doi:10.1016/s0090-3019(96)00361-8

20. Sridhar K, Ravi R, Ramamurthi B and Vasudevan MC: Cystic me-
ningiomas. Surg Neurol. 1995; 43: 235-239.

21. Senbokuya N, Asahara T, Uchida M, Yagishita T and Naganuma 
H: Atypical meningioma with large cyst. Case report. Neurol 
Med Chir (Tokyo). 2006; 46: 147 151

22. Hu SL, Li F, Hu R, Cui G, Meng H and Feng H: Atypical histopatho-
logic type of cystic meningioma. Acta Neurochir (Wien). 2010;  
152: 105-109

23. Chen TY, Lai PH, Ho JT, Wang JS, Chen WL, Pan HB, Wu MT, Chen 
C, Liang HL and Yang CF: Magnetic resonance imaging and dif-
fusion weighted images of cystic meningioma: Correlating with 
histopathology. Clin Imaging.2004; 28: 10-19

24. Zhao SL, Li Y, Tian XY, Li Z, Huang Q and Li B: Intraparenchymal 
cystic chordoid meningioma: A case report and review of the 
literature. Neuropathology. 2011; 31: 648-653.

25. Hemama M, Bankole N, Denou M, Znati K, Fatemi N. and Ma-
quili M. (2020) Management and Diagnosis Challenges in Cys-
tic Meningioma. A Case Report and Review of Literature. Open 
Journal of Modern Neurosurgery. 10: 222-229. doi: 10.4236/
ojmn.2020.102023

26. Guan, T.K., Pancharatnam, D., Chandran, H., et al. (2013) In-
fratentorial Benign Cysticmeningioma Mimicking a Hemangio-
blastoma Radiologically and a Pilocytic Astrocytoma Intraopera-
tively: A Case Report. Journal of Medical Case Reports. 7: 87

27. Liu M, Liu Y, Li X, Zhu S, Wu C. Cystic meninigioma. J Clin Neuro-
sci. 2007; 14: 856-9

28. Maiuri F, Benvenuti D, De Simone MR, Cirillo S, Corriero G, Gia-
mundo A. Cystic lesions associated with meningiomas. Surg 
Neurol. 1986; 26: 591-7

29. Imagawa K, Nomura T, Asai A, et al. [2 Cases of cystic menin-
gioma]. No Shinkei Geka. 1983; 11: 513-8

30. Lake P, Heiden JS, Minckler J. Cystic meningioma. Case report. J 
Neurosurg. 1973; 38: 638-41

31. Matsushima T, Kinoshita K, Numaguchi Y, Oda K. [Cystic menin-
gioma--a case report (author’s transl)]. No Shinkei Geka 1978; 6: 
167-71

32. Boukobza M, Cebula H, Pop R, et al. Cystic meningioma: radio-
logical, histological, and surgical particularities in 43 patients. 
Acta Neurochir (Wien). 2016; 158: 1955-64

33. Neuropathology R Atypical meningioma with skull invasion. 
Case study, Radiopaedia.org (Accessed on 14 Jan 2025) https://
doi.org/10.53347/rID-34357

34. Leila Aghaghazvini, Milad Sanginabadi, Bahman Rasuli, Salma 
Sefidbakht, Ala Torabi. Cystic Meningioma with Interesting Im-
aging Characteristics in Frontal Region: A Case Report. CRCP. 
2022; 7(1):45-49

35. Hiroki Sugiyama, Satoshi Tsutsumi, Aito Watanabe, Senshu Non-
aka, Hidehiro Okura, Hiroshi Izumi, Hisato Ishii. A large cystic 
meningioma incidentally detected during general examination 
for breast cancer. Radiology Case Reports. 2022; 17: 1777-1783.


