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Abstract 
Background: The term cranial-spinal tumours refer to a mixed group of neoplasms originating from 
anywhere along the cranium extending up to the sacral region of the spine, including superficial scalp 
neoplasms to the deep-seated lesions of variable histopathologic pattern, with various presentations, 
some presenting as primary benign or malignant, metastatic, unilateral or bilateral lesions. 
Objective: To understand the demographic characteristics and histopathologic patterns of cranial-
spinal tumours (CSTs) at a tertiary hospital in Mwanza. 
Methods: Patients who underwent surgery for CSTs at our institution between January 2014 and 
December 2022 and had histopathologic results were included in a retrospective database. Patients 
with clinical and radiological diagnosis of CSTs without histopathological results were excluded. 
Collected data included basic demographics, clinical presentation, and histopathologic findings.  
Results: A total of 151 cranial spinal tumours in 72 (47.7%) males and 79 (52.3%) female patients were 
recorded. Pediatric and adult patients were 27% and 73%, respectively. The predominant age group 
was 40 and 49 years (23.5%). The most common histopathological diagnosis was meningioma (31.3%), 
followed by gliomas (16.7%), metastatic tumors (10.7%), and lymphomas (7.3%). The meningothelial 
meningioma was the most common among meningiomas (48.5%). Glioblastoma Multiforme accounted 
for 36% of the gliomas. Medulloblastoma was the most common among the pediatric group. 
Conclusion: This retrospective study established a baseline profile of cranial-spinal tumors of 151 
patients based on the histopathological experience at BMC. The peak age group was between 40 and 
49 years. Meningioma was the most common neoplasm, whereas medulloblastoma was the most 
common among the pediatric population. 
Keywords: Cranial- spine tumours, Histopathology, Descriptive epidemiology, Bugando Medical 
Centre, Metastases. 
 
Introduction 
The term ‘cranial-spinal tumours’ (CSTs) refers 

to a mixed group of neoplasms originating from 
anywhere along the cranium extending up to 

the sacral region of the spine, including 

superficial scalp neoplasms to the deep-seated 

lesions of variable histopathologic pattern, with 

various presentations, some presenting as 

primary benign or malignant, metastatic, and 

solitary and bilateral lesions. Annually, there 

are more than 350,000 cranial-spinal tumours 

reported globally, and prior epidemiologic 
reviews report that more than 75% are from 

high and upper-middle-income countries, with 

incidence ranging  from 6.29 cases per 100,000 

in high-income countries (HICs) to 4.81   in low 

and middle-income countries (LMICs), although 

this could significantly underestimate the true 
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burden in LMICs  due to diagnostic limitations 

(1–3).  

In Africa, the paucity of epidemiological  

descriptive cancer data, especially on 

paediatric  and adult central nervous system 
tumours, has been reported by some 

authors(4,5). Recent reports from the National 

Cancer Treatment Guidelines in Tanzania, 

primarily Central nervous system tumours, are 

less than 3% of the common conditions (6) 

Although this report could have been under-

reported by the vast geographical nature and 

lack of a unified national CSTs registry, 
hindering the capacity to capture the true 

incidence and characteristics of CSTs in the 

country, and importantly, the epidemiology of 

brain tumours in this region has not been 

reported. As diagnostic and surgical capacity 

improves in LMICs, accurate reporting of the 

incidence and pathology will be critical. 

In this study, we performed a cross-sectional 
descriptive analysis of demographic and 

histopathologic characteristics of CSTs in the 

lake zone region of Mwanza seen at a tertiary 

referral centre in Tanzania for a period of 8 

years and reviewed the literature in comparison 

with published hospital-based registries and 

larger national cancer databases. 
 

Methods 
Study design 
A hospital-based cross-sectional descriptive 

retrospective study was conducted to 
determine the demographic and histological 

patterns of cranio-spinal tumours among 

patients operated at our institution from January 

2014 to December 2022. Only patients with 

histopathological confirmation were included. 

Descriptive epidemiologic profiles were 

tabulated for the patients by age, sex, and 

histological types of brain tumours. 
 

Study area 
This study was conducted at our institution, 

which is a tertiary consultant zonal referral 

hospital in Mwanza region, located in the Lake 

Zone in Tanzania, serving a population of about 

18 million people. 
 

Inclusion and exclusion criteria  

Only patients with cranial-spinal tumours 

diagnosed and confirmed radiographically, with 

a biopsy for histopathology taken at our 

hospital. Patients with features of clinical brain 
or spine tumours and radiographically, 

however, without a histopathological diagnosis 

were excluded.  

A report on surgical outcomes and prognosis 

was not included as it was not the objective of 

the study. Examination of hematoxylin and 

eosin (H&E) stained slides from retrieved 

paraffin blocks was done in all cases by 
pathologists for pathological typing of C.N.S. 

tumours. The classification and nomenclature 

used in the present study were according to the 

2016 WHO classification. (7)Data from the 

hospital electronic registry were recorded and 

screened for missing information, with outliers 

corrected. Data was cleaned and entered an 
Excel datasheet for analysis. The data was put 

into tables, percentages, graphical 

presentations, and diagrams to give an 

overview of the data. Data has been reported in 

line with the STROCSS criteria.(8) 
 

Results 
The study identified 151 cases of CSTs, 

72(47.7%) were males, and 79(52.3%) were 

females, with a ratio of 1:1.1. The annual 
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incidence for CSTs in the year 2022 alone was 

3 per 1000 person-year based on hospital 

admissions in the department of neurosurgery. 

Patients' ages ranged from 0 to 100 years, with 

a mean age at diagnosis of 36.9 years (± 
3.6 years). As demonstrated in Figure 1, there 

were two peaks between 0-9.9 years and 40-

49.9 years. There were more adult cases110 

(73%) than pediatric (<18) group 41(27%). See 

figure 1. 

 

 

 
Figure 1. Showing the age group distribution in percentage for all cases of the study 

 
Sign and symptoms  
The most presenting symptom was headache 

by 28.40%, followed by convulsion by10%, and 

the least presenting symptoms were back pain 
and back swelling or ulcer by 2%. Regarding 

topographical location, primary intracranial 

tumors represented 90.5% of cases compared 

to 9.5% for spinal tumors as shown in Figure 2 

below.  

 

 
Figure 2. Summarising the presenting signs and symptoms among patients 
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Histopathological types 
Among the cranial tumours, supratentorial tumours presented 70% vs infratentorial tumors 30 %. The 
frequency of histopathological types is displayed in Figure 3. 
 

 
Figure 3. The histopathological frequency for all cases in this cohort 

 
As shown from the figure above, Meningioma 

cases were the highest (31.3%), Gliomas 

represented 16.7%, metastases 10.7%, 

Lymphomas 7.3%, Medulloblastoma 5.3% and 
the remaining were varyingly less than 3 %. 

Among the meningiomas, the WHO I 

meningothelial subtype was the most frequent 

43% followed by the WHO II subtypes. In the 

glioma group, astrocytoma was the highest, 

44%, followed by glioblastoma multiforme 36%, 

oligodendroglioma 12% and anaplastic 

ependymoma 8%. There were 41 cases of 
pediatric tumors. Medulloblastoma were the 

highest among children 19.5% and the 

remaining were less than 5%. Metastatic 

tumors represented only 10.6% (16/151), with 

most of the tumors being primary CSTs. Among 

the metastatic tumors. Among the metastases, 

adenocarcinomas (37.5%) were the most 

frequent, followed by follicular thyroid 

carcinoma (31.3%) and squamous cell 

carcinoma (18.8%). 

 
Discussion  
This was the first reported epidemiological 
study on CSTs in the lake zone region of 

Mwanza.  This suggests that the true burden of 

brain tumours in LMICs is unknown. In the sub-

Saharan region, this is worsened by delayed 

presentation(9) and poor access to adjuvant 

therapies. The risk factors that remain are yet 

to be fully established, although a few have 
been mentioned, including ionising radiation 

(10). In Tanzania, there is not yet a single 

centralized national registry capturing all 

incident CSTs in all regions, considering the 

few centres offering neurosurgical services in 

the vast nation.  
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Table 1: The Most Common Tumour Pathologies and Regional Distribution from Hospital-Based 
Studies and Large National Tumour Registries 
Region Meningiomas Gliomas 
Africa South Africa (10) Delta Region (Egypt)(25) 

Yaounde (Cameroon)(28) Nigeria(18) 

Mulago (Uganda)(29) Tema, (Ghana)(17) 

Sub-Saharan Africa (4) Kenyatta National Hospital (Kenya) (30) 
Mwanza -Tanzania - This Study 

 

Middle East Madinah (Saudi Arabia)(15) United Arab Emirates(31) 

Iran (32) 
 

Asia Japan (13) China(14) 

Korea(20) 

West Bengal (India)(33) 

India(34)  

Europe Catania (Italy) (12) France(11) 
Girona(Spain)(35) England(36) 

Georgia(19)  

Americas USA (16) Central &South America(23) 

 
This is no surprise, as several published 

findings from our survey of literature, data 

regarding epidemiological and 

histopathological characteristics of CSTs in 

several countries have mostly been based on 

institutional studies rather than large 
established national brain tumour 

registries(11), with findings which were 

consistent with larger organized registries from 

Europe and the United States. Given the 

differences in epidemiological characteristics in 

geographical regions, race and sex, there is a 

need for greater understanding of the 

epidemiological and histopathological varieties 
of our region. 

In this operative series, the annual incidence for 

CSTs in the year 2022 alone was 3 per 1000 

person-year based on hospital admissions in 

the department of neurosurgery. This was 

comparable to incidence rates reported in 

larger national registries(1,12–14). Although 

there were more female cases than males, this 

was not statistically significant as no sex 

predominance (1.1:1) was noted, as similarly 

reported by Khan (Khan et al., 2020) and the 

Chinese series(15). Other authors reported a 

female predominance(13,16,17). As with most 
studies, headache was the most common 

presenting symptom (18,19) 

In this series, the median age was comparable 

with other African studies(4). Similarly, two 

peaks were noted as the most affected age 

groups, a finding in line with other series 

(16)(20) In contrast, Chaima`s group(13) 

reported a much older peak of incidence (75-80 
years ) in the Catania province, similar to the 

Korean series(21)Moreover, in our series the 

paediatric group, the mean age was 

comparably older than the series by Togo et al 

(5.5) and Stagno et al(6.5) (9). 

The variations in global histopathology in 

different regions of the world have been echoed 
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in many studies around the world.(1,22) 

Meningioma was the most common, followed 

by gliomas, metastatic tumours, and 

lymphomas. These findings were similar to 

those reported in the Sub-Saharan series, most 
African series(Table 1) (4,23)and the 

CITBRUS(17). In contrast, a similar number of 

large series, including the  Central and South 

American(24) registry, reported gliomas as the 

most common histological subtype. Among the 

meningiomas, the meningothelial subtype 

WHO I was the most frequent, followed by the 

grade II subtypes, and we found no sexual 
predominance, in contrast to the Korean series, 

which reported a female predominance.(21) 

Regarding the paediatric population, overall 

medulloblastoma was the most common brain 

tumour, consistent with the reports from the 

sub-Saharan systematic review by Herdel et 

al(25), the Moroccan paediatric  series(5),   and 

the global CONCORD-3 study (22), however, 
contrasting with the 10-year paediatric 

operative series at CURE children's hospital in 

Uganda (Stagno et al, 2014), who reported 

pilocytic astrocytomas. In tandem with most 

studies, cranial neoplasms were more frequent 

than spine tumours, as reported by Bell et al. 

Additionally, intracranial tumours were 
evidently more frequent than other cranial 

lesions in the cranial group. This was consistent 

with findings from the Egyptian series (26). In 

this study, we found that glioblastoma was the 

most common among malignant tumours, 36%. 

This finding was comparable to those in the 

CBTRUS statistical report (Ostrom, Cioffi, et al., 

2019).  
In the literature, it has long been reported that 

the most frequent cranial brain tumours are 

brain metastases, among which lung cancer, 

breast cancer, melanoma, and renal cell 

carcinoma have been the most reported. 

(27,28).In contrast, adenocarcinoma was the 

most common among metastatic cases, and 

none of the lung or breast cancer cases was 
recorded in this study. Given these findings, we 

pose the argument that metastatic tumours are 

no longer the most common type of intracranial 

tumour. In a general review of the reported 

literature with the purpose of establishing 

statistical support for this long-known fact, we 

found that (Table 1) among several regions in 

Africa and the Western world. In most registries 
we have seen that meningiomas or gliomas 

were the most common cranial tumors, and 

interestingly, no single publication mentioned 

brain metastasis as the most frequent tumor 

hence supporting the notion that metastases 

are no longer the most common cranial tumors 

and perhaps, it's high time we lend a hand in 

updating the scientific literature and hence 
reinstate that meningiomas and gliomas are the 

most common type of intracranial tumors. 

The reduced incidence of metastases as noted 

by some authors, (38,39) could be attributed to 

the several advancements in early diagnostics 

and treatment of notorious known metastatic 

tumours, which have, in effect, reduced the 
incidence of disease progression to the extent 

of metastasis. In contrast, Joseph et al 

projected that the incidence of brain 

metastases is projected to rise because 

survival rates of lung cancer, breast cancer, 

and melanoma continue to improve with current 

advancements in treatment (40), although in 

our opinion, the numbers may not be reflected 
in future cancer registries. Our findings were 

generally consistent with past registries from 

other regions of the world. The results in this 
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study could be used in health education to raise 

public awareness of the magnitude of the 

cranio-spinal tumours. Further study is 

warranted to determine the risk factors and 

clinical outcomes, as well as the need for a 
unified national registry. 
 

Study limitations 
This study is not without limitations. It is a 
retrospective analysis and thus limited by the 

study limitations therein. There was limited use 

of immunohistochemistry and genetic studies 

due to a lack of funding, and this could have 

affected the underreporting of rare histological 

subtypes. The role of funding in brain tumor 

research has been emphasized by several 
international authorities(41). 
 

Conclusion  

This retrospective study established a baseline 
profile of cranial-spinal tumours of 151 patients 

based primarily on the histopathological 

experience at a tertiary care hospital in the Lake 

Zone region of Mwanza, Tanzania. The most 

affected age group was observed in patients 

between 40 and 49 years, with no sex 

preponderance. Meningioma was found to be 
the most common neoplasm, followed by 

gliomas, metastatic tumours, and lymphomas, 

whereas medulloblastoma was most common 

among the paediatric population.  
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