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Abstract

Background: The rarity of many histologic entities and the common discordance between histologic 
appearance and biologic behaviour make the diagnosis of meningeal masses challenging. Except for a 
few common entities like meningioma and meningeal metastases, data on the prevalence of meningeal 
mass lesions is limited, and most exist as case reports and small case series. This study presents the pattern 
of meningeal masses in our environment, in the hope of adding to knowledge and awareness of the 
differential diagnoses of meningeal masses in our environment.
Materials and methods: A retrospective study of meningeal masses histologically diagnosed at the the 
University of Benin Teaching Hospital, Benin city, Nigeria, based on clinical, demographic and 
histomorphologic  data obtained over a 15-year period. 
Results: Total of 140 meningeal masses; 137 neoplastic and 3 non-neoplastic mass lesions. Ages ranged 
from 3-86 years. Mean age was 45.85 ± 18.16 years. There were 52 males and 88 females with an overall 
male-female ratio of 1:1.7; but non-meningothelial tumours were more common amongst males. Most 
common tumour was Meningioma (78.6%), then metastatic tumours (15%), non-meningothelial 
mesenchymal tumors (4.3%), and hypertrophic pachymeningitis (2.1%). Meningioma, 
hemangioblastoma and embryonal rhabdomyosarcoma were the most common tumours in children.
Conclusion: Rare histologic entities arising in the meninges, can easily be overlooked in the differential 
diagnosis of meningeal mass lesions, while the common ones like  meningioma and meningeal 
metastases, are at risk of becoming ‘waste basket’ or ‘safety net’ diagnoses for meningeal tumours. There 
is need for continuous evaluation and audit of histological diagnoses of meningeal tumours to avoid 
missing the rare entities that may occasionally be encountered.
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Introduction

Tumours of the meninges are a heterogeneous group 
of intracranial dural/leptomeningeal-based extra-
axial lesions with various biological behaviors 
which may present clinically as masses lesions or as 

1-3neoplastic meningitis.  They include meningeal 
neoplasms both benign and malignant that arise 
from or secondarily involve the meninges of the 

1,3
brain and spinal cord.  Also to be considered are 

non-neoplastic proliferations or thickenings of the 
1

meninges, the causes of which are many.  
Difficulties in differential diagnosis may arise 
within this group, especially amongst anaplastic 
tumours because of the wide morphologic spectrum 
encountered and the rarity of most individual 

3,4entities.  They can be diagnostically challenging 
because of the commonly existing discordance 

4between histologic appearance and behaviour.  
About 20%-50% of intracranial tumours present in 

3,5,6the meninges.  The most common meningeal 
7

tumours are meningiomas.  Meningiomas account 
for about 36% of intracranial tumours in women and 
20% in men and range from WHO grade 1 to grade 3 

6 ,7lesions.  Dural masses that may mimic 
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meningiomas include: primary neoplastic 
processes, metastases, granulomatous diseases and 

7infection.  Primary neoplastic tumours ranging  
from benign non-meningothelial neoplasms to 
highly malignant sarcomas (corresponding 

6
histologically to WHO grade1-4) are seen here.  
They include mesenchymal, lymphoid,  histiocytic, 

2,7
and melanocytic tumors, many of which are rare.  
Metastatic tumors and tumor-like masses due to 
infections, inflammatory, or granulomatous 
diseases e.g tuberculosis are more frequently 

2,7,8
encountered.
Globally the data on the prevalence of meningeal 
non-meningothelial mass lesions is limited. Most 
examples in the literature exist as case reports and 
small case series. A large study of 1000 cases of 
resected dural masses reported that 2% of cases 
initially diagnosed as meningiomas were found to 

9
be other pathologies.  The consideration of or a 
metastatic dural disease or an anaplastic 
meningioma in contrast to grade 1 meningioma or 
Hypertrophic Pachymeningitis, has implications for 
management and prognosis. Early recognition 
affords a higher chance of preserving neurological 
function and quality of life; achieving a longer 
recurrence free interval; or preventing recurrence; 

10,17
through appropriate early treatment.
A recent review of 119 articles from 24 sub-saharan 
African countries on adult brain tumours, shows 
significant heterogeneity in the quality of evidence 
and reporting and highlight the need  for rapid and 
sustainable investment in brain tumor research 

11
capacity in sub-saharan Africa.  This study presents 
the demographic, clinical and histomorphologic 
pattern of meningeal tumours in a major referral 
hospital in Nigeria’s Niger Delta region, in the hope 
to add to knowledge and awareness of the 
differential diagnoses of meningeal masses in our 
local environment, in light of the relative rarity of 
some of the entities and paucity of data on them. 

Materials and methods
A retrospective study of surgical pathology 
meningeal tumor specimens histologically 
evaluated and diagnosed at the histopathology 
department of the University of Benin teaching 
Hospital, Edo State, Nigeria, over a 15-year period 
(January 2007 and December 2021) was done. 
Records on all biopsies and resections of 

intracranial space-occupying meningeal lesions 
excised from neurosurgical patients, were the 
materials for this study. Clinical and demographic 
data was obtained from request cards and the 
surgical day books of the department.  All diagnoses 
were made on 3–5µm haematoxylin and eosin 
stained histologic sections, prepared from formalin 
fixed, paraffin embedded blocks of tissue. Tumour 
classification is based on 2016 WHO Classification 
of Tumours of the Central Nervous System. 
A n c i l l a r y  s p e c i a l  h i s t o c h e m i c a l  a n d  
immunohistochemical stains were employed as 
needed/available.
Statistical analysis of data was done using the 
Statistical Programme for Social Sciences, version 
20 (SPSS Inc, IL, USA) and observations compared 
with findings in the literature. 
Confidentiality of the identity of the patients and 
personal health information was maintained. 

Results
A total of 140 meningeal tumour specimens -124 
cranial and 16 spinal tumours- were submitted for 
histologic examination during the 15 year period 
under review. The total number of surgical 
specimens received in the department within the 
same period was 43,204, of which 856 were Central 
nervous system Surgical pathology Specimens. 
Meningeal tumours therefore represent 0.32% of 
surgical Pathology specimens received, and 16.4% 
of CNS specimens evaluated.

Age and Sex
There were 52 males and 88 females with an overall 
male-female ratio of 1:1.7  The age range of patients 
was between 3 and 86 years. Mean age for all 
meningeal lesions was 45.85 ± 18.16 years. 
Children below 18years made up 7.8% of patients. 
Age trends are as shown in Figure 1.

Histological types
The majority of meningeal tumors evaluated were 
Meningiomas - 110 cases (78.6%), followed by  
metastatic tumors - 21 (15%), non-meningothelial 
mesenchymal lesions - 6 (4.3%), and hypertrophic 
pachymeningitis-3 (2.1%). The commonest 
tumours in children were Meningioma, followed by 
h e m a n g i o b l a s t o m a  a n d  e m b r y o n a l  
rhabdomyosarcoma. Types and Histological details 
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CLASSES AND HISTOLOGIC TYPES  FREQUENCY PERCENTAGE 
MENINGIOMA 
Grade I (94.5%) 

· Meningothelial Meningioma  
· Transitional Meningioma  
· Fibrous Meningioma  
· Microcystic Meningioma  
· Psammomatous Meningioma  
· Angiomatous Meningioma  

Grade II (1.4%) 
· Atypical Meningioma 

Grade III (4.1%)  
· Papillary Meningioma  
· Rhabdoid Meningioma  

*Meningioma NOS (histologic variant not documented)  

110 
 

22 
19 
15 
6 
6 
1 
 
1 
 

2 
1 
37 

78.6% 

NON-MENINGOTHELIAL MESENCHYMAL TUMORS  
· Hemangioblastoma  
· Epithelioid Hemangioendothelioma  

6 
5 
1 

4.3% 

METASTASES 
Metastases from distant primaries  
Invasion from contiguous structures  

21 
9 
13 

15.0% 

HYPERTROPHIC PACHYMENINGITIS  
· Infective  
· Inflammatory Pseudotumor  

3 
2 
1 

2.1% 

 140 100% 

 

DISTRIBUTION OF MENINGIOMAS  FREQUENCY  
INTRACRANIAL MENINGIOMAS   
 
 
 
 
 
 
Supratentorial  
87.8%  
 

LOBES  
 
Frontal    
Frontotemporal  
Temporal      
Frontoparietal  
Parietal  
Parietooccipital   

Lateral convexity  
19.5% 

Parasagittal  
31.7% 

 
 

16 
2 
3 
4 

14 
3 

9 
- 
- 
2 
4 
1 

7 
2 
3 
2 

10 
2 

SKULL BASE  Anterior cranial 
fossa 
14.6%     

Olfactory groove  
Others  

7 
5 

Middle cranial fossa  
22%  

Sellar/parasellar  
Sphenoidal ridge  
Others  

6 
10 

2 
Infratentorial/ 
Posterior cranial 
fossa 
12.2% 

Petroclival  
Others  

2 
8 

Undocumented Intracranial locations  20 
SUBTOTAL FOR INTRACRANIAL MENINGIOMAS  102 (92.7%)  

SPINAL 
MENINGIOMAS  
 

Cervical  
Thoracic  
Lumbar  
Cauda Equina  
Unknown Spinal Location  

1 
3 
1 
1 
2 

SUBTOTAL FOR SPINAL MENINGIOMAS  8 (7.3%)  
TOTAL   110 (100%)  

 

Table I: Classes and histologic types of Meningeal lesions

Table II: Anatomic distribution of meningiomas

www.ibommedicaljournal.org 141Ibom Med. J. Vol.16 No.2. May-August, 2023



Udoh MO A retrospective histomorphologic study of meningeal tumours...

are as shown in Figure 1 and Table I.

Meningiomas
There were 110 Meningiomas constituting 78.6% of 
meningeal lesion examined and the commonest 
tumor both in adults and children. There were 33 
males and 77 females giving a sex ratio of 1:2.3. The 
age range of patients with meningioma was 3-

th86years. The peak age was the 4  decade, with a 
th

lesser peak in the 6  decade. Mean age was 46.27 ± 
17.57 years. Most meningiomas (94.5%) were 
grade 1 lesions, with 1.4% and 4.1% being grade 2 
and grade 3 lesions respectively. Six meningiomas 
(5.5%) were seen in children below 18years of age.
There were 102(92.7%) intracranial and 8(7.3%) 
spinal meningiomas. Amongst intracranial 
meningiomas with documented locations, 87.8% 
were Supratentorial and 12.2% were infratentorial. 
Common locations include the frontal and parietal 
lobes, Parasagittal areas, the sphenoidal ridge, and 
anterior skull base. Specifics are as displayed in 
Table II.
Laterality was documented in two-thirds of cases, 
amongst which 40.8% were right sided; 36.6% were 
left sided; 11.3% were midline, and another 11.3% 
of cases had bilateral lesions. 
Spinal Meningiomas were most common in the 
Thoracic region (Table II).

Non-meningothelial lesions
The age range of patients with Non-meningothelial 
tumors overall was 13-80 years with mean age of 

Table III: Anatomic distribution of non-meningothelial lesions

Figure 1: Age distribution chart

Figure 2: Classes of meningeal lesions

www.ibommedicaljournal.org142 Ibom Med. J. Vol.16 No.2. May-August, 2023



Udoh MO A retrospective histomorphologic study of meningeal tumours...

44.28 ± 20.48 years. Male-female ratio was 1.7:1, 
giving a sex ratio reversal compared to 
meningiomas. The peak age for non-meningothelial 
tumors was 20-29 year age group.

Metastatic tumours
Metastatic tumours constitute the majority of Non-
meningothelial tumors, thus forming the second 
commonest class of tumours in this study after 
meningiomas. They include blood borne Metastases 
to the meninges as well as invasive tumors arising 
from contiguous structures secondarily affecting the 
meninges; the latter group constitutes the majority 
of meningeal metastases in this study. Sex ratio was 
1.3:1 with a male preponderance like other non-
meningothelial tumors. The ages of patients ranged 
between 16 years and 80 years, with a mean age of 

th
48.67 ± 18.70 years. Peak age was the 5  decade 

rd thwith lesser peaks in the 3  and 8  decades. 
Metastatic carcinomas made up 52.4% of 
meningeal metastases, followed by non-Hodgkin 
Lymphomas made up 23.8%; other small round blue 
cell tumours - 14.3%; and others histologic types-
9.5%. Majority (62%) of meningeal metastases 
were from invasive tumours in contiguous 
structures, and while a lesser proportion (32%) were 
blood-born from systemic primaries).

Non-meningothelial mesenchymal tumours
There were 6 Non-meningothelial Mesenchymal 
tumours, comprised of 5 Hemangioblastomas 
( W H O  g r a d e  1 )  a n d  1  E p i t h e l i o i d  
Hemangioendothelioma (WHO grade 3). There 
were 5 males and 1 female. The age range of patients 
with hemangioblastoma was 17-28 years with mean 
age of 23.25 ± 4.6 years while, the Epithelioid 
Hemangioblastoma patient was a 66 year old male.

Hypertrophic pachymeningitis
There were 3 patients with hypertrophic 
pachymeningitis aged, 13, 22 and 68 years. Two 
were due to Cryptococcal infection, and one was 
due to an inflammatory pseudo tumor. There were 2 
males and 1 female. 

Discussion
This study describes the demographic, clinical and 
histomorphologic pattern of meningeal tumours in 
our centre. Meningeal tumours represent 16.4% of 

CNS specimens evaluated in our centre in the period 
under review.  Studies have shown that a quarter to 
half of intracranial tumours present in the 

3,6meninges.  Previous data from our center showed 
that meningiomas constituted 47.3% of intracranial 

5tumours.  Figures from other centers in Nigeria, and 
other sub Saharan African countries range between 

11-16
26% and 42%.
There was a predominance of females amongst 
meningioma cases, but a predominance of males 
amongst patients with nonmeningothelial tumors. 
Meningeal lesions may occur at any age even as 

17-20early infancy or during fetal development.  Up to 
2.5% of intracranial tumours in children have been 

3found to be meningeal based.  Persons of all ages 
were affected in this study, with ages ranging 
between 3 years and 86 years. Children below 
18years made up 7.1% of patients in this study, the 
greater majority of patients being adults.  
The majority of meningeal tumors seen  in this study 
were Meningiomas making up 78.6% of meningeal 
tumors and the commonest tumor in both adults and 
children. Meningiomas are the commonest 
meningeal lesion in both adults and children, but the 
clinical and pathological characteristics of 
meningiomas in children may differ from those of 
adults.3 Six meningiomas out of 110 (5.5%) in this 
15-year study were seen in children below 18years 
of age. Salami et al. in Ibadan also found nine 
meningiomas in the pediatric age group amongst 
166 surgically resected meningiomas (5.4%) over a 

2119-year period.
Most meningiomas are histologically benign 
lesions (WHO grade I)and 20-25% and 1-6% of 
meningiomas averagely present as WHO grades II 

6,22and III tumours.  Findings in this study are in 
keeping with the above findings, though we were 
able to identify only 1.4% and 4.1% as grade 2 and 
grade 3 meningiomas respectively. 
Common sites for meningiomas in the intracranial 
compartment include the cerebral convexities 
(especially parasagittal locations), the olfactory 
grooves, sphenoid ridges, para-/suprasellar regions, 
optic nerve sheath, petrous ridges, tentorium, and 

6,23,24posterior fossa.  observations in this study in are 
in keeping with the above. Studies have also shown 
that most spinal meningiomas occur in the thoracic 

6
region, as observed amongst our patients.  While 
only 7.3% of meningiomas and 11.4% of all 
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meningeal lesions in this study are found in the 
spine. Findings in a previous study from our centre 
show that meningeal tumors make up 20-25% of 

25spinal tumours in our centre.
An association between meningioma location and 
histological grading has been suggested, with non-
skull-base meningiomas displaying more 

6,26,27aggressive biological behavior.  In keeping with 
literature, all atypical and malignant meningiomas 
in our cohort were found in non-skull base locations. 
Molecular studies of genetic mutations associated 
with Meningiomas have shown mutual exclusivity 
between mutations like TRAF7, KLF4, AKT1, 
SMO and some others, and the NF2 gene mutation, 
with such mutations showing predilection for some 

27,28
locations above others.  While, NF2 mutations 
and/or loss of chromosome 22 are predominant in 
meningiomas originating from the cerebral 
convexity and cerebellar dura and in the spinal 

28,29,30
canal.  Comparison of skull base meningiomas, 
show that non-NF2 meningiomas were located on 
the medial skull base, whereas those on the lateral 
and posterior skull base harbored NF2 mutations or 

28,29,31,32
loss of chromosome 22.  This may be linked to 
the difference in the embryological origins of 

29
meninges in various anatomical sites.  The 
implications of these findings with regard to other 
meningeal lesions remain to be seen.
Meningeal metastases are found in up to 8–9% of 

33cancer patients at post-mortem.  Most are 
carcinomas and originate mostly from the breast, 

7prostate, and lungs.  Other common histologic 
entities include and germ cell tumours, head and 
neck region rhabdomyosarcoma, and other “small 
round blue cell tumours that spread from 
parameningeal sites to involve the adjacent 

7,34,35
dura.  Metastatic tumours constituted the 
majority of Non-meningothelial tumors, forming 
the second commonest class of tumours in this 
study. They showed a male preponderance like other 
non-meningothelial tumors in this study. Metastatic 
carcinomas, secondary CNS non-hodgkin 
lymphomas; small round blue cell tumours; made 
up, 52.4%, 23.8%, and 14.3% respectively of 
meningeal metastases seen. The frequency of 
secondary CNS Lymphoma is known to vary with 
histological subtype, with Non-Hodgkin lymphoma 

7
being more common than Hodgkin Lymphoma.  
Secondary central nervous system lymphomas also 

tend to affect the leptomeninges more commonly 
36,37than primary CNS lymphoma.

The main mechanism for dural metastases has been 
found to be direct extension from overlying skull in 

7
up to 61% of cases.  Ordinarily secondary 
involvement of the CNS by tumours arising in 
contiguous structures form a minor fraction of CNS 

38metastases.  However, amongst meningeal 
metastases, they tend to constitute a majority, as 
seen also in this study where they constituted 62% 
(13/21) of meningeal metastases. Other 
mechanisms of spread include haematogenous 
spread responsible for up to 33%; then, lymphatic 
spread or retrograde spread via the vertebral venous 

33 7plexus,  and from intraoperative seeding.  
Non-meningothelial mesenchymal tumors are a 
heterogeneous group of tumors better known in sites 

3
outside the CNS, where they occur more frequently.  
Hemangiopericytoma is the most common primary  

3
adults and children,  but none was encountered in 
this study. With the exception of one Epithelioid 
Heamangioendothelioma in a 66year old male, the 
non-meningothelial mesenchymal tumors 
e n c o u n t e r e d  i n  t h i s  s t u d y  w e r e  a l l  
hemangioblastomas. Haemangioblastomas  occur 
as  sporadic lesions or as familial forms associated 
with VHL, usually in adults.  The mean age at 
presentation of patients with hemangioblastoma in 
this study was 23.25 +/-4.6years, all the patients 
being  young adults less than 30 years of age. Young 
age at presentation is more likely in VHL-associated 
tumors, as sporadic tumours tend to present 20 years 

39,40
later than the familial forms.  However none of 
our patients presented with multiple lesions as is 
c o m m o n l y  s e e n  i n  V H L  a s s o c i a t e d  

39Hemangioblastomas.  Eighty percent (4/5) of our 
patients were males, but no gender predilection has 

39been widely identified in literature.
Hypertrophic Pachymeningitis is localized or 
diffuse inflammatory thickening of the  dura 

41,42
presenting as mass lesions.  It may result from 
Idiopathic, inflammatory, or infective causes like 
CNS tuberculosis and CNS cryptococcosis, or 

1,41-44Rosai-Dorfman disease.  It is an important 
differential diagnosis for meningeal neoplasms and 
may be misdiagnosed as one. Treatment depends on 
the cause.
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Conclusion
Many of the rare histologic entities that could be 
encountered in the meninges, are easy to overlook as 
considerations in the differential diagnosis of 
meningeal based intracranial space occupying 
lesions, with perhaps the exception of the more 
common histologic variants of meningioma and 
meningeal metastases, these common entities are in 
turn at risk of becoming ‘waste basket’ or perhaps 
‘safety net’ diagnoses for meningeal lesions. There 
is need for continuous evaluation and audit of 
histological diagnoses of meningeal lesions to avoid 
missing the rare entities that may occasionally be 
encountered. Molecular studies of genetic 
mutations in our population need to be done to aid 
understanding and prediction of biological behavior 
and prognosis of meningiomas and other meningeal 
lesions in our environment, and discover possible 
implications for treatment.
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