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Abstract 
Background: Glioblastoma (GBM) is the most common and most aggressive 
primary brain tumor in adults, with a poor prognosis despite multimodal ther-
apy. Prognosis is influenced by several clinical, radiological, and molecular 
factors, but data from Africa remain scarce. This study aimed to analyze sur-
vival outcomes and prognostic factors in patients undergoing surgical treat-
ment for GBM in a low-resource setting. Methods: We conducted a retrospec-
tive single-center study of 31 patients treated for glioblastoma from January 
2020 to December 2024. Overall survival was estimated with the Kaplan-Meier 
method, and prognostic factors were assessed using Cox regression. Statistical 
analyses were performed with SPSS v22, with significance set at p ≤ 0.05. Re-
sults: The mean age was 53 years (range, 35 - 76), with a male-to-female ratio 
of 2.1. Intracranial hypertension (100%), motor deficit (65%), and seizures 
(38%) were the main presenting symptoms. Resection was total in 45%, sub-
total in 32%, and partial in 16%; 7% of patients underwent biopsy only. The 
Stupp protocol was initiated in 26 patients (84%), of whom 6 did not complete 
treatment. Median overall survival was 9.86 months. Median survival was 13 
months for patients with Karnofsky Performance Status (KPS) > 70% and 8 
months for those with KPS ≤ 70%. Patients < 60 years survived longer than 
older patients, although the difference was not significant (p = 0.578). Survival 
did not differ by sex (p = 0.829), extent of resection (p = 0.575), or time to sur-
gery (p = 0.575). Median survival was 20 months with a complete Stupp pro-
tocol versus 7 months with incomplete treatment. In multivariate Cox regres-
sion, none of the studied variables significantly influenced overall survival. 
Conclusion: In this series, completion of the Stupp protocol was the main fac-
tor associated with prolonged survival. Larger prospective studies with molec-
ular profiling are needed to refine prognostic assessment and improve thera-
peutic strategies. 
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1. Introduction 

Glioblastoma (GBM) is the most frequent and most aggressive form of primary 
brain tumor in adults [1] [2]. Its epidemiology varies across regions of the world, 
with a higher incidence among Caucasians [3]. Despite significant advances in 
neuro-oncology, GBM continues to carry a dismal prognosis [2] [4]. The current 
standard of care is based on maximal safe surgical resection followed by concom-
itant radiotherapy and temozolomide chemotherapy, with adjuvant temozolomide 
cycles thereafter [5]-[8]. 

Several prognostic factors have been identified in GBM, including age, neuro-
logical and cognitive status, tumor location, extent of resection, access to adjuvant 
therapies, and O6-Methylguanine-DNA Methyltransferase (MGMT) promoter 
methylation status [9]-[11]. Reported mean survival varies from 12 to 24 months 
depending on the combination of these factors [12] [13]. 

Few studies from Africa have analyzed the outcomes of patients operated on for 
GBM [14] [15]. In our country, no prior study has specifically assessed postoper-
ative survival following glioblastoma surgery. Given the aggressiveness of GBM 
and the limited resources available, postoperative outcome remains a major con-
cern for patients and their families. The objective of this study was therefore to 
analyze the variables influencing survival in patients who underwent surgical treat-
ment for glioblastoma in a low-resource environment. 

2. Methods 
2.1. Study Design and Setting 

This was a single-center, retrospective, descriptive, and analytical study conducted 
over a four-year period, from January 1, 2020, to December 31, 2024. 

2.2. Study Population and Inclusion Criteria 

The cohort included 31 patients identified through operative theater registries and 
clinical records. All patients with a diagnosis of glioblastoma suspected on neu-
roimaging and confirmed by histology and/or immunohistochemistry were eligi-
ble. The histological diagnosis of glioblastoma was mandatory for all patients. 

2.3. Data Collection 

Epidemiological, clinical, diagnostic, therapeutic, and outcome variables were col-
lected from medical records and operative reports. Additional information was 
obtained during follow-up consultations. Data entry and organization were per-
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formed using Microsoft Excel®. 

2.4. Statistical Analysis 

Overall survival was estimated using the Kaplan-Meier method. Prognostic fac-
tors influencing survival were assessed using Cox proportional hazards regression. 
The Wilcoxon test was applied to compare patient outcomes. Statistical analyses 
were performed with SPSS version 22. Statistical significance was set at p ≤ 0.05. 

3. Results 

The mean age was 53.3 years (range, 35 - 76). The male-to-female ratio was 2.1. 
The average time to surgery was 3 months (range, 2 weeks - 4 months). Presenting 
symptoms included intracranial hypertension (100%), motor deficit (65%), and 
seizures (38%). Sixty-five percent of patients had a KPS greater than 70%, and 35% 
had a KPS below 70%. 

Tumors were most frequently frontal (42%), followed by temporal (30%) and 
parietal (25%) (Figure 1). Multifocal lesions occurred in 3% of cases. Resection 
was total in 45%, subtotal in 32%, and partial in 16%; 7% of patients had biopsy 
only. 
 

 
Figure 1. Axial T1-weighted MRI with gadolinium enhancement showing a left frontal gli-
oblastoma.  
 

The Stupp protocol was administered in 26 patients (84%), with 6 incomplete 
courses. Five patients were lost to follow-up. Median overall survival was 9.86 
months (Figure 2(A)). No significant survival difference was observed between 
sexes (p = 0.829), although cumulative survival was higher in females. Median 
survival was 13 months for patients with KPS > 70% and 8 months for those with 
KPS ≤ 70% (Figure 2(B)). Patients < 60 years had longer survival than those ≥60, 
but the difference was not significant (p = 0.578, Cox regression). 

Survival did not differ by time to surgery (p = 0.575) or extent of resection (p = 
0.575). Median survival was 20 months for patients completing the full Stupp pro-
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tocol versus 7 months for incomplete treatment. On multivariate Cox regression, 
sex, age, preoperative KPS, Stupp protocol, extent of resection, and time to surgery 
showed no significant association with overall survival (p = 0.351, 0.669, 0.19, 0.83, 
0.844, and 0.821, respectively). 
 

 
Figure 2. Kaplan-Meier survival curve showing overall survival (A) and survival stratified by KPS (B). 

4. Discussion 

In our series, the mean patient age was 53 years, a relatively young age that has 
also been reported by other authors [15] [16]. The male predominance (sex ratio, 
2.1) is consistent with previous epidemiological reports [17] [18]. Intracranial hy-
pertension, motor deficit, and seizures were the most frequent presenting symp-
toms, reflecting the tumor locations predominantly in the frontal and temporal 
lobes. 

The extent of resection remains a key prognostic factor in glioblastoma man-
agement. Larger studies have consistently demonstrated improved survival with 
maximal safe resection [19]-[23]. In our cohort, total resection was achieved in 
45% of patients; however, survival did not significantly differ according to the ex-
tent of resection. Indeed, the availability of neuroimaging modalities, neuronavi-
gation systems, and intraoperative adjuncts (such as fluorescence-guided surgery 
or intraoperative monitoring) is limited, making gross total resection more diffi-
cult to achieve. The inability to consistently achieve maximal safe resection may 
partly explain these results [24]. 

The Stupp protocol was administered in the majority of patients (84%), but only 
65% completed the full course. Median survival was 20 months in patients with a 
complete protocol compared with 7 months in incomplete cases. This survival ad-
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vantage underscores the central role of combined radiotherapy and temozolomide 
in glioblastoma treatment, as established by Stupp et al. [7]. 

Age and KPS are well-recognized prognostic factors [11] [25]-[27]. In our se-
ries, patients younger than 60 years and those with KPS > 70% had longer survival, 
although the differences did not reach statistical significance. Again, this may be 
explained by sample size limitations and loss to follow-up. 

Interestingly, survival was not influenced by the time to surgery. This suggests 
that, within the observed delay (2 weeks to 4 months), other factors such as tumor 
biology and treatment compliance may play a greater role in prognosis. 

Overall, our findings confirm the importance of multimodal treatment in glio-
blastoma and highlight the prognostic value of functional status and completion 
of the Stupp protocol. The absence of statistically significant associations in mul-
tivariate analysis likely reflects the small cohort size and retrospective design, both 
of which limit the generalizability of our conclusions. 

Limitations  

The limited number of patients likely reduced the statistical power of our analyses, 
particularly the multivariate model. As a result, some associations that showed 
strong trends in univariate analysis—most notably the beneficial effect of com-
pleting the Stupp protocol on overall survival—did not reach statistical signifi-
cance after adjustment for other variables. This suggests that the study was likely 
underpowered to detect independent predictors of survival.  

5. Conclusion  

Glioblastoma in our series predominantly affected middle-aged men and com-
monly presented with intracranial hypertension, motor deficits, and seizures. Com-
pletion of the Stupp protocol was the main factor independently associated with 
improved survival. Although age and functional status showed strong trends to-
ward significance in univariate analysis, these associations were not confirmed in 
the multivariate model, likely reflecting limited statistical power. Larger, prospec-
tive studies incorporating molecular biomarkers are needed to refine prognostic 
assessment and guide management strategies in our setting. 
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