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IntroductionAbstract
Background: Central nervous system tumors are a complex heterogeneous group of neoplasm comprising both benign and malignant tumors with varied patterns in clinical picture and histologic profile. There have been some similarities and differences seen in the pattern of clinicopathological profile worldwide, however, there is a paucity of study to show the pattern in Nigeria. Aim: This study aimed at describing the clinical and histopathological pattern of central nervous system tumors in our institution. Materials and Methods: This was a retrospective review of cases of central nervous tumors from 2010 to 2021. Information on clinical presentations and histopathology of the tumors were reviewed and analyzed. Results: We found 115 cases of central nervous system tumor with a mean age of 43.7 years and female preponderance. The most common presentations were headache (59 cases, 55.5%) for brain tumors and neck/back pain (16 cases, 100%) for spinal tumors. Supratentorial tumors were the most common accounting for (69 cases, 60%), and sellar region, the commonest site accounting for (25 cases, 29%) of primary brain tumors. Neuroepithelial tumors accounted for the majority (35 cases, 30.4%) Conclusion: Central nervous system tumors were most common in the 5th decade with female preponderance. Neuroepithelial tumors have the highest incidence in the tumor groups.
Keywords: Anaplastic astrocytoma, brain, CNS, meningioma, neuroepithelial tumors, pituitary adenoma, spinal cord, tumors	

Central nervous system (CNS) tumors are a complex heterogeneous group of neoplasm comprising of both benign and malignant tumors with varied patterns in clinical picture and histologic profile.[1] CNS tumors are not common when compared to tumors of other sites; however, the global burden is enormous. In 2016, incident cases were 330,000 for CNS malignancies with 227,000 deaths globally.[2] According to the International Agency for Research on Cancer the incidence of CNS tumors is 6.3 per 100,000 people in developed countries and 9.9 per 100,000 in developing countries.[3] Brain tumors accounts for 20% of childhood malignancies. Clinical features of CNS tumors depend on the location, tumors size, biology, and growth rate. There is associated significant mortality and morbidity irrespective of the histological grade.[1] Currently, tumors are profiled based on the molecular pattern and histological phenotypes in the WHO 2016 classification. Gliomas, meningiomas, nerve sheath tumors, and pituitary adenomas
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constitute over 85% of CNS neoplasms.[1,4] The distribution of primary CNS tumor varies with age. In adults, high-grade glioma (30.5%) and meningioma (29.4%) are the most common. In pediatric cases aged 15 years and below, low- grade glioma (31.7%) and medulloblastoma (23.5%) are the most common.[5] For the spinal cord tumors, all age groups being considered, the most common histological types are meningiomas (29%), nerve sheath tumors (24%), and ependymomas (23%).[6]
[image: ]Diagnosing CNS tumors requires inputs from the symptoms and signs, radiologic features, and histopathology of the tumor. This study was aimed at describing the clinical and histopathological pattern of CNS tumors in our institution. This will give an insight to the current prevalence of neuro-oncological conditions in our local environment, peculiarities in the clinical picture of the patients we see, and some of the limitations faced in the management of these patients in our neurosurgical practice.
Patients and Methods
The study was a cross-sectional retrospective review conducted in the Neurosurgery
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division of the Department of Surgery in collaboration with the Department of Morbid Anatomy and Forensics, Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC), Ile-Ife, Osun State, Nigeria. Approval was gotten from the Ethics and Research Committee of the hospital. Subjects were contacted and consent was obtained.
[image: ]A retrospective review of 115 cases of CNS tumor from 2010 to 2020 was done. Subjects included in the study were patients diagnosed with CNS tumor who had surgery and histopathological analysis of the surgical specimen done in our institution. Patients not managed by our neurosurgery unit, and those who were managed but never had histopathological analysis of their tumor were not excluded from this retrospective review, and this accounted for 37 patients. The patients managed in our institution had interventions that ranged from wedge biopsy to tumor resection, whether total or subtotal, via cranial and spinal routes for cranial and spinal tumors, respectively. Postoperatively, patients had in-patient neurocritical care which was followed by continued care in the out-patients clinic. Tumor specimens were fixed in formalin and histopathological analyses were done subsequently. Patients with tumors found to be high-grade malignancy were subjected to further treatment such as chemotherapy and/or radiotherapy.
Information on patients’ biodata, clinical presentations, and

(54.8%). Out of the 115 cases of CNS tumor studied, 99 (86.1%) were brain tumors, whereas 16 (14.1%) were spinal tumors.
The most common clinical symptom of brain tumors in our series was headache (59, 55.5%). Other presenting clinical features for the brain tumors in descending order were visual impairment (24, 24.2%), seizure (18, 18.2%), limb weakness
(11, 11.1%), gait disturbance (11, 11.1%), vomiting (9, 9.1%), and cranial nerve palsy (4, 4%) [Table 2a]. For the spinal tumors, neck/back pain was the most common clinical feature seen in all. Limb weakness was seen in 10 (62.5%) [Table 2b].
In this series, supratentorial tumors were more (69, 60%) than infratentorial tumors. The sellar region is the most frequent site accounting for 25 (29%) of primary brain tumor [Figure 1A and B].
Meningioma was highest (33, 28.7%) among the histological subtypes of CNS tumors in our review [Table 3]. The most common subtype of meningioma was meningothelial meningioma (24 cases, 20.9%) [Figure 2]. This was followed
by a pituitary adenoma (20 cases, 17.4%) [Figure 3]. Astrocytoma accounted for 22 (19.1%), and of these, pilocytic astrocytoma was 4 (3.5), diffuse astrocytoma was  1 (0.8), anaplastic astrocytoma was 9 (7.8%) [Figure 4] and

histopathological analysis of the tumors for all cases was	 	

gotten from patients’ records in both departments. A proforma was developed and used to retrieve data including the age, sex, presenting complaints, diagnosis, treatment, and histopathological findings from the patients’ folders and records in both departments. Specific patient identifiers such as names, home addresses, and email addresses were not included in the data obtained.
The histopathological diagnosis was based on the 2016 WHO classification and grading system for CNS tumors. At the department of morbid anatomy and forensics, slides of cases were retrieved and the previous diagnosis was reviewed. New slides were cut from formalin-fixed paraffin embedded blocks in cases where the slide could not be found and stained with hematoxylin and eosin stain as well as special stains such as reticulin where needed. Histopathology of the CNS tumors in this series was reviewed alongside other data recorded in the proforma and their prevalence rates analyzed. The statistical analysis was carried out using the International Business machines Statistical Package for Social Science (version 2021, Windows 10).
Results
In our series, ages ranged from 7 months to 90 years with    a mean age of 43.7 years ±17.8 years. The age group most affected was 41–50 years (29, 25.2%) [Table 1]. Table 1 further shows that more than half of the patients (53%) are between the ages of 30–60 years. Males accounted for 52 (45.2%), whereas females accounted for the remaining 63

Table 1: Age group distribution with percentage

	Age group (years)
	N (%)

	0–10
	13 (11.3)

	11–20
	8 (7)

	21–30
	17 (14.8)

	31–40
	15 (13)

	41–50
	29 (25.2)

	51–60
	17 (14.8)

	61–70
	12 (10.4)

	71–80
	3 (2.6)

	81–90
	1 (0.9)



Table 2a: Clinical presentations of brain tumors

Presentation	N (%)


Headache	59 (55.5)
Vomiting	9 (9.1)
Seizure	18 (18.2)
Visual impairment	24 (24.2)
Cranial nerve deficit	4 (4.0)
Limb weakness	11 (11.1)
Gait disturbance	11 (11.1)


 	Table 2b: Clinical presentations of spinal tumors	
Presentation	N (%)


Neck/back pain	16 (100)
Motor deficit	10 (62.5)
Sensory deficit	7(43.8)
Sphincteric dysfunction	5 (31.3)
Back swelling	3 (18.8)
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[image: ]Figure 1: (A) Tumors sites. (B) Primary brain tumor sitesA
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glioblastoma was 7 (6.1%). Colonic adenocarcinoma was the most common origin of metastasis to the brain (6, 5.2%) [Table 3 and Figure 5].
Discussion
In this series, the most affected age group was 41–50 years. This was similar to the findings of other authors.[1,7,8] There was a slight female predominance in the sex distribution with a male to female ratio of 1:1.1, similar to the study conducted by Anaya-Delgadillo et al.[3] The slight female preponderance has been attributed to the relatively higher incidence of meningioma, which, is known to be predominant in females globally, and this was reflected in our study.[9,10] Headache was noted in 59 (55.5%) of brain tumor. The studies by some authors also reported similar finding.[1,5] Neck/back pain was the most common symptom seen in the patients with spinal tumor, and was noted in all spinal tumor. This was

different from findings in the study by Chikani et al.[11] where motor deficit was the most common symptom.
Majority of the tumors were supratentorial, and similar to result in the study conducted by Anaya-Delgadillo et al.[3] The largest tumor class in our review was neuroepithelial tumor followed by meningeal tumors, similar to reports by some authors.[1,4,7] In some studies, however, meningeal tumor was the most common.[12-14] Astrocytoma formed majority of the neuroepithelial tumors, similar to findings in previous studies.[1,4] In our study, anaplastic astrocytoma was the most common among the astrocytoma. This was different from reports in previously studies which showed  glioblastoma as the most common.[1,7] This means that these high-grade tumors (anaplastic astrocytoma) were detected before their transformation to glioblastoma which is the highest grade   of astrocytoma. We found a higher prevalence of pituitary adenoma and craniopharyngioma compared to reports by
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Table 3: Spectrum of histopathological subtypes of diagnosed CNS tumors

Tumor class		Histological subtypes	N (%) Meningeal tumors	Meningioma	33 (28.7) Sellar region tumors	Pituitary adenoma	20 (17.4)
Craniopharyngioma	5 (4.4)
Neuroepithelial tumors	Astrocytoma	22 (19.1)
Ependymoma	5 (4.4)
Choroid plexus papilloma	1 (0.8)
Neuroblastoma	2 (1.7)
Medulloblastoma	4 (3.5)
Pineoblastoma	1 (0.8)
Nerve sheath tumor	Schwannoma	5 (4.4)
Haemangioblastoma	1 (0.8)
Vascular tumor	Osteoma	2 (1.7)
Bone tumor	Plasmacytoma	3 (2.6)
Metastatic tumor	Colonic adenocarcinoma	6 (5.2)
Small round cell tumor	1 (0.8)
Rhabdomyosarcoma	2 (1.7)
[image: ]Squamous cell carcinoma	2 (1.7)





















[image: ]Figure 3: Histological picture showing sheets and acinar of monomorphic cuboidal epithelial cells with stippled chromatin pattern in a patient with pituitary adenoma (H&E ×100)
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[image: ]Figure 2: Histological picture showing a tissue composed of whorls of proliferating meningothelial cells which are in syncytium a patient with meningothelial meningioma (H&E X40)

some authors.[1,15] Majority of the metastatic tumors were adenocarcinoma. This was similar to the finding of Aryal   et al.,[7] however, this was different from a report by Chikani et al.[16] We had a lower prevalence of medulloblastoma compared to the findings in some studies.[1,17]
We had some limitations. The number of CNS tumors managed over the 11 years period is less than it would have been, owing to the multiple industrial actions, and COVID-19 pandemic associated lock-downs, during which period, there was reduced or no activity in the hospital. The poor health insurance cover and patients’ financial constraint have led to some patients not being managed as planned as some patients default with continued care soon after diagnosis is made, failures to complete treatment and high rate of loss to follow- up. As a result of these, some patients seen in our center never

Figure 4: Histological picture showing proliferating malignant atypical astrocytic cells in anaplastic astrocytoma (H&E ×400)
[image: ]
Figure 5: Histological picture showing sheets of proliferating malignant epithelial cells within a background brain tissue in a patient with metastatic colonic adenocarcinoma (H&E ×100)


4	Journal of the West African College of Surgeons | Volume 11 | Issue 3 | July-September 2021



got to have their tumors excised/biopsied nor completed their treatment with us. An improvement in coverage of our health insurance has the potential to improve the management of this subset of patients amongst others
Conclusion
Various CNS tumors exist with unique histopathological characteristics, even though, they may bear similar clinical features. Our study showed a relatively higher prevalence  of pituitary adenoma and a higher incidence of anaplastic astrocytoma in our institution. We anticipate having this cohort of patients better managed when improvement has been made to our health insurance policy.
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