
INTRODUCTION
Malignant gliomas are considered to be the most
aggressive and devastating of  cancers, commonly
producing substantial and progressive disability leading
to death in most cases.1 They present some of  the
greatest challenges in the management of cancer
patients worldwide and are the most common
malignant primary brain tumors in adults with an annual
incidence of 4 to 5 in 100,000 people.2–5 Gliobla-
stomas account for approximately 60 to 70% of
malignant gliomas. Gliomas are categorized by the
World Health Organization (WHO) into four grades:
grades I – IV, based on histological characteristics, which
carry prognostic and survival correlates. Glioblastoma
is a diffuse WHO grade IV glioma, which is the most
malignant grade. Some gliomas of lower WHO grade
have been known to recur, progress, or transform
into Glioblastoma.3 Glioblastomas arising de novo are
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termed primary while those arising from a previously
documented lower grade glioma have been termed
secondary. The demographic, molecular and survival
characteristics of these two types are very varied. The
mean age of primary glioblastoma patients is about
55years, while the mean age of secondary Glioblastoma
patients is much lower- around 40years.6 Primary
Glioblastomas occur more frequently in males than in
females (M:F ratio = 3:1),3,7–10 while the secondary
Glioblastomas occur more frequently in females (M:F
ratio = 2:3).7 Glioblastoma is also known to be
commoner in Caucasians than Blacks and Asians.2,5,11–

13 with the white to black ratio being put at 2:1.2,5 The
reason for this increased prevalence in whites is not
known. The overall survival in secondary Glioblastoma
is better than in primary Glioblastoma which usually
runs a shorter clinical course.

ABSTRACT
Introduction: Malignant gliomas, especially glioblastomas, are among the most
aggressive and devastating of cancers, commonly producing profound progressive
disability and leading to death in most cases. Conventional magnetic resonance (MR)
imaging with gadolinium-based contrast agents is the most widely established and
most useful tool in the characterization of cerebral tumors including Glioblastomas.
This study aims to describe the imaging characteristics of Glioblastoma in African
patients using conventional MR imaging.
Methodology: This was a retrospective cross-sectional study carried out at a Nigerian
tertiary hospital. The demographic data, MR images and reports of  patients with
imaging and histological diagnosis of  Glioblastoma between January 2003 and
September 2017 were retrieved and reviewed. All the recorded data were analyzed
using simple proportion and descriptive statistics with the Statistical Package for
Social Sciences (SPSS) version 20.0 software for Windows.
Results: One hundred and twenty-two (122) patients had brain tumors during the
review period, out of  which 14 (11.5%) had histologically confirmed glioblastoma.
The male- to -female ratio was 2.5 to 1.0. The age ranged between 14 and 72 years with
a mean age of  49.6 years SD ±16.3. Twelve (85.7%) patients had solitary tumors and 2
(14.3%) had multiple tumors. Six (42.9%) were found on the right hemisphere only, 5
(35.7%) were found on the left hemisphere while 3 (21.4%) traversed both hemispheres.
All tumors showed inhomogeneous enhancement and significant midline shift to the
contra-lateral side of greater than 3mm. Only 1 (7.1%) tumor showed evidence of
intra-tumoral bleed detected on T2* sequence.
Conclusion: Glioblastoma is a known aggressive brain tumor with unique MR imaging
characteristics. While midline shift is typical, intra-tumoral bleeding may be an
uncommon finding at presentation in our center.
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The cause of Glioblastoma is however unknown. A
known risk factor includes exposure to ionizing
radiation.2,3,14 Evidence of  associations with head injury,
foods containing N-nitroso compounds, occupational
risk factors, and exposure to electromagnetic fields
remain inconclusive.2,14,15 There have been previous
concerns about the increased risk of Glioblastoma with
the use of cellphones16 however several larger studies
have failed to demonstrate this.3,14,17,18

Approximately 5% of patients with malignant gliomas
have a family history of gliomas with some of these
familial cases associated with rare genetic syndromes,
such as neurofibromatosis types 1 and 2, the Li-
Fraumeni syndrome (germ-line p53 mutations
associated with increased risk of several cancers),
Turcot’s syndrome (intestinal polyposis and brain
tumors), and Cowden’s disease. 2,15,19,20 Gene
polymorphisms that affect detoxification, DNA repair,
and cell-cycle regulation have also been suspected to
be involved in the development of  gliomas.2,14

Patients usually present with non-specific symptoms
such as progressive headache, confusion, memory loss,
focal neurologic deficits and seizures. Rarely, in less
than 2% of cases, patients may present acutely with
stroke-like symptoms and signs.21

Conventional magnetic resonance (MR) imaging with
gadolinium-based contrast agents is the most widely
established and most useful tool in the characterization
of  cerebral tumors.22-25 With optimal technique and
sequences, modern MR systems provide excellent
anatomic or morphologic imaging of  gliomas. MR
imaging also provides information regarding contrast
enhancement, peripheral edema, distant tumor foci,
hemorrhage, necrosis and mass effect. More than 90%
of all GBMs will show at least some enhancement,
usually in an irregular, occasionally nodular, ring-like
pattern.

Advanced MR imaging techniques such as timed
perfusion MR imaging and proton MR spectroscopy
have increased utility in demonstrating tumor cellular
activity to correlate reliably with histologic findings for
appropriate grading.26-31

Glioblastoma majorly occurs as a unifocal disease but
can be multifocal having multiple lesions in the brain,
mimicking brain metastases or other ring enhancing
lesions.

The overall survival in GBMs is still averagely between
6 months and two years. Prognosis is poor and negative
prognostic factors include deep location (e.g. thalamus),

increased age and a low pre-diagnosis functional
status.21

In this report, we describe the imaging characteristics
and tumor pattern of Glioblastoma seen among native
Africans in a tertiary hospital in Nigeria using a low-
field MR system.

MATERIALS AND METHODS
This retrospective cross-sectional study was conducted
at the Radiology department of  University College
Hospital, Ibadan, Nigeria. utilizing data from patients
diagnosed with Glioblastoma between January 2003
and September 2017. The study involved the review
of demographic data, MR images, and reports of these
patients. The MR images were acquired using a Siemens
Magneto Concerto 0.2 Tesla system.

The data collected included the age, sex, and clinical
information of  the patients. The archived MR images
were carefully reviewed, focusing on the preoperative
scans, which included T1-weighted (T1-W), T2-
weighted (T2-W), and contrast-enhanced T1-weighted
sequences. Several parameters were extracted from the
images, including the tumor’s location, size, number,
volume, enhancement pattern, and the presence of
midline shift.

To ensure accuracy and reliability, the imaging data
were independently analyzed by two experienced
radiologists who were blinded to the patients’ clinical
information. Simple proportions and descriptive
statistics were used to analyze the recorded data,
employing the Statistical Package for Social Sciences
(SPSS) version 20.0 software for Windows.

RESULTS
One hundred and twenty-two (122) patients had brain
tumors detected on MR imaging during the study
period. Fourteen (11.5%) had imaging features of
glioblastoma which were confirmed on histology, and
these included 10 males and 4 females giving M: F
ratio of 2.5: 1.

Figure 1: A pie chart showing the distribution of
multifocal and unifocal GBM
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The mean age of the patients with GBM was 49.6
years SD ±16.3 while the modal age was 72 years. No
imaging features of Glioblastoma were found in
patients younger than 14 years of age.

Twelve (12, 85.7%) patients had solitary tumours while
2 (14.3%) had multiple tumours and all multiple
tumours were multi-focal in nature (figure 1). Six
(42.9%) of the glioblastomas were found in the right
hemisphere only, 5 (35.7%) were found in the left
hemisphere only while 3 (21.4%) traversed both
hemispheres (figure 2).

Frequency
(n)

Percentage
(%)

Parietal 13 92.9
Frontal 4 28.6
Temporal 6 42.9
Occipital 7 50.0
Mid brain 1 7.1
Basal ganglia 4 28.6
Corpus callosum 3 21.4

Table 1: A table showing the extension of  the tumor
within the different parts of the brain

Figure 3: Post-contrast T1W, FLAIR and T2W images of  a known GBM patient showing an oval-shaped
mass (star) with cystic and solid components in the right parietal lobe. There is heterogeneous enhancement of
the solid portion, mass effect- evidenced by shift of the midline(arrow) and peri-lesional edema (arrowhead).

Figure 2: A bar chart showing the hemispheric distribution of the tumors

Figure 4: Precontrast, post-contrast T1W and FLAIR axial images of a known GBM patient showing a
slightly hyperintense mass in the right temporal lobe(star), showing rim enhancement and extensive perilesional
edema(arrow).
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Thirteen (92.9%) of the tumours involved the parietal
lobes, 4 (28.6%) were seen in the frontal lobes, 6 (42.9%)
in the temporal lobes, 7 (50.0%) in the occipital lobes
and 1 (7.1%) in the midbrain, 4 cases involved the
basal ganglia (28.6%) whereas 3 cases (21.4%) involved
the corpus callosum (Table 1).

The volumetric tumor sizes varied and ranged between
16.5mls and 262.4mls with a mean volume of 89.0mls
±SD81.2.  Seven cases (50.0%) had cystic components
with the size of the cysts ranging between 0.99 and
176.0mls, with a mean volume of 15.3mls ±SD 46.5.

All tumors displayed classic MR findings of prominent
heterogeneous signal intensity, irregular border, finger-
like perilesional edema and heterogeneous contrast
enhancement (figures 3 and 4)

Significant midline shifts to the contra-lateral side was
also demonstrated in all the patients with the minimum
midline shift observed being 3.6mm and the maximum
being 17.5mm (figures 3 and 4).

Only 1 (7.1%) of tumors showed evidence of intra-
tumoral bleed detected on a T2* weighted sequence
seen as a blooming artifact.

All the patients had histological diagnosis of GBM
and the findings were marked cellular pleomorphism,
palisading necrosis and microvascular proliferation
(figure 5)

15% of  all intracranial tumors.21,32. In our study,
glioblastomas accounted for 11.5% of all the reviewed
intracranial tumors, which falls within the reported
incidence.

A higher percentage of GBM has been reported to
be found in men compared with women in some
literature, with a mean male to female ratio ranging
from 1.0 to 1.9. Some researchers also concluded that
males are 60% more likely to develop glioblastoma
overall than females33-35. There is also evidence that
women tend to respond better than men to standard
therapy for this disease. These differences are frequently
linked to sex hormones, such as testosterone or
estrogen, which contribute to many biological
differences between men and women. Nevertheless,
the gender differences are obvious and may have
genetic implications. There may also be genetic
differences that result in some relative protection of
the female 3,7,34-36.

Li et al.34 in their study observed a high frequency of
estrogen receptor methylation GBMs, indicating that
estrogen protects patients from GBM while Yu et al.36

found that androgen receptor signaling could promote
tumorigenesis of GBM in adult men by inhibiting
TGF- (transforming growth factor -) receptor
signaling.  These findings corroborate our study in
which we found more GBM in males than in females
with a male to female ratio of 2.5 to 1. This finding
was similar to those reported by Adamson et al. and
Oghaki et al.3,7 in their studies.

Glioblastoma is also known to be commoner in
Caucasians than Blacks and Asians.2,5,11–13 Our study
was confined to our geographic localization and carried
out among black persons only due to the homogeneity
of our population. A white to black ratio therefore
could not be determined. We also could not report
the different incidences for primary and secondary
glioma due to inability to properly follow up patients.
Glioblastoma multiformes occurs most frequently in
adults between 45 and 70 years of age and when it
occurs, it is deadly with extremely poor prognosis.6,37

Patients usually have a median survival of
approximately 14 to 15 months from diagnosis.37-39

The mean age in this study was 49.6 years which is
very close to that reported by Altman et al.6 which was
put at 55 years.

GBM is however rare in children with fewer than 10%
of cases occurring in them and when it occurs in them,
it is associated with better prognosis than adults40-42. In
an 18 years’ retrospective study by Ansari et al.41, only
twenty cases of GBM were reported and the mean
age was 15.2 years, with no occurrence in children less

Figure 5: Photomicrograph showing a glioblastoma
x400. Note the marked cellular pleomorphism, palisading
necrosis and the microvascular proliferation (arrows)

DISCUSSION
Glioblastoma multiformes (GBM), a grade IV
astrocytoma according to WHO, is the most common
primary brain malignancy and it accounts for 12%–
17% of  all intracranial neoplasms. Some studies done
in the United States reported that it accounts for about
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than 10 years. There are also reports of  congenital
GBM, which are even associated with better prognosis
than those seen in older children and spontaneous
resolution have been recorded in some children.43 Only
one child was affected in this study was 14 years of
age accounting for 7.1% of  the cases.

The most frequent location for GBM is cerebral
hemispheres; with 95% arising in the supratentorial
region, while only few percent of tumors occur in the
cerebellum, brainstem and spinal cord.44 This is
contrary to findings in children where the brainstem is
affected more commonly than in adults.43,44 All the
tumors in our study were found in the supratentorial
regions with none occurring infratentorial. This finding
may be because about 90% of  our patients were adults.
GBM usually presents on imaging as a single peripherally
or heterogeneously enhancing lesion mostly located in
the frontal and temporal lobes.45,46 Finding from this
study was contrary with the right Parietal lobe being
the most affected followed by the occipital lobe. Also,
multiple enhancing lesions are rare in GBM with a
reported incidence of  2–20%. These lesions are termed
either multifocal lesions if there are connections
between enhancing lesions, or multicentric lesions when
no communication is demonstrated. Multiple lesions
are associated with a worse prognosis compared with
solitary lesion.46-48 Solitary lesions were more than
multifocal lesions in this study accounting for 85.7%
and this is similar to the findings in a study by Patil et
al.45 where solitary tumors accounted for 87.2%.

The main causes of morbidity and mortality in patients
with GBM is the induction of severe cerebral edema
and necrosis, which lead to brain herniation in up to
60% of  patients.  Studies have shown that Patients
with minimal perilesional edema and minimal midline
shifts exhibited longer survival compared with patients
with major edema49,50. All the patients in this study had
significant perilesional edema, however they were not
followed up in order to determine if  the edema was
associated with the prognosis.

Intra-tumoral bleeding is an uncommon finding in
GBM and it is seen in less than 2% of  patients.21

Haemorrhage is best detected with T2* weighted
sequences, such as susceptibility-weighted imaging
(SWI) and gradient-echo (GRE because of their
magnetic susceptibility effects.51 Only 1 (7.1%) patient
in our study showed evidence of intra-tumoral
hemorrhage on T2* weighted sequence.

The major limitations of this study are the small sample
size and the retrospective nature. This can be attributed
to the number of patients lost to follow-up especially

pre-operatively as a large proportion of patients do
not consent to surgery as a treatment option.

CONCLUSION
Glioblastoma is an aggressive and malignant brain
tumor that exhibits distinct MR imaging characteristics
and can affect individuals from diverse ethnic
backgrounds, including Africans. While the imaging
features of glioblastoma are generally similar across
populations, there may be individual variations. Our
findings align with existing literature, emphasizing
important traits such as occurrence in any brain region,
infiltrative boundaries, increased water content within
the tumor, variable contrast enhancement, significant
peritumoral edema, regions of necrosis, and noticeable
mass effect. It is worth noting that while midline shift
is commonly observed as part of  the mass effect, intra-
tumoral bleeding may be a less common presentation
in African patients.
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