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ABSTRACT

Background: Tumors of the central nervous system (CNS) are the second most common group
of cancers in childhood, exceeded by the leukemias. It is the most common pediatric solid tumor
accounting for 20% of all childhood malignancies. The pattern and outcome of these tumors in
children has not been studied in Ethiopia. This study aimed to assess the epidemiology and out-

come of pediatric brain tumors in a tertiary care center in Addis Ababa, Ethiopia.

Methods: A retrospective review of medical records of children less than 15 years of age diag-
nosed with primary brain tumor in Tikur Anbessa Specialized Hospital Department of pediatrics
from January 1, 2014 to January 1, 2019 was done. Treatment outcome was assessed clinically

based on resolution of symptoms and absence of neurologic disability

Results: There were 86 children with the diagnosis of brain tumor in the study period and 49/86
(57%) were males and the male to female ratio was 1.5:1. The age at presentation ranges from 2.4
-14 years (mean 7.1 years). Headache was the commonest presentation among 65/86 (75.5%)
children while early morning vomiting accounted for 57/86 (66.2%). Ataxia and gait abnormality
contributed to 42/86 (48.8%). Among the 41 children whose pathologic result was available, the
commonest tumor was medulloblastoma 13/41 (31.7%), followed by astrocytoma 8/41 (19.5 %)
and craniopharyngioma 5/41 (12.1%). Six months and 5 years survival was 40% (35/86) and
2.3% (2/86) respectively.

Conclusion: Medulloblastoma and astrocytoma were common brain tumors in children, we had

the longest PSI and as a result, very low survival which calls for early diagnosis and treatment.
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INTRODUCTION
The brain tumor is the most common pediatric

solid tumor accounting for 20% of all child-
hood malignancies, and affecting 35 per mil-
lion children globally (1,2). Unlike leukemia,
management of CNS tumors requires a good
multidisciplinary team. Higher rate of treat-
ment abandonment is documented in view of
complexity of the treatment. Treatment is of
long duration, involving neurosurgery, radia-
tion, chemotherapy, and high cost of treatment
(3-5).

CNS tumors are the leading cause of cancer
related deaths in childhood and adolescents.
Furthermore, they may cause short- and long-
term consequences due to the disease itself or
its treatment. The overall mortality among this
group approaches 30% (6). The incidence of
CNS tumors is highest in infants and children
5 years of age or younger (6,7). However, on-
ly scarce data is available about pediatric
brain tumors in low/ mid income countries
(LMIC) (3).

For all histologic types, pediatric and young
adult populations have a better survival than
do older adults. As an example, for all prima-
ry malignant brain tumors combined, the five-
year survival rate among children under age
14 is 62 percent, compared to 5 percent in
adults 65 years of age and older (8).

Only a few risk factors have been proven:
predisposing genetic syndromes (such as neu-
rofibromatosis, tuberous sclerosis), ionizing
radiation (therapeutic or accidental exposure),

parental age, birth defects, particularly for
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nervous system anomalies. Strong protective
dose-response relations observed for maternal
consumption of fruit, vegetables, vitamin C,
nitrate, and folate (2,9,10)

The aim of this study is to identify the magni-
tude and outcome of children with brain tumor

in a tertiary care center.

Patients and Methods

Study area

The study was conducted in Tikur Anbessa
Specialized Hospital Department of Pediatrics
and Child Health, Addis Ababa, Ethiopia. Ad-
dis Ababa is the capital city of Ethiopia which
is located at an altitude of 2355 meters above
sea level, the hospital started giving service in
1952. It has many departments among which
pediatrics and child health is the one that is
launched in 1964. Pediatrics neurosurgical and
the oncologic unit has been functional for the
last 5 years. It is the only tertiary hospital in
the country where ppediatric brain tumors are
being treated with proper neurosurgical inter-
vention, chemotherapy as well as radiothera-
py. Patients are usually referred from different
centers across the country.

Study design

A retrospective review of medical records of
children below 15 years of age with the diag-
nosis of primary brain tumor from January 1,
2014 to January 1, 2019 was done.

Data were collected regarding age, sex, loca-
tion of the tumor, clinical features, imaging
modality, histologic features, treatment mo-

dality, and outcome of treatment was
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analyzed. Treatment outcome was assessed
clinically based on the resolution of symptoms
and absence of neurologic disability. We
adopted the WHO (world health organization)
classification of brain tumors (9). Data were
analyzed using SPSS version 21 and the find-
ings were analyzed and compared with availa-
ble literature.

Ethical clearance

This study was cleared ethically by the De-

partment of Pediatrics and Child Health Re-

search and Publication Committee.

Definition of terms

Primary brain tumors are defined as tumors of

the brain parenchyma, cranial nerves, menin-

ges, and the pituitary gland and immediate
surrounding structures.

Operational definitions

o Infratentorial: below the tentorium cere-
belli: including fourth ventricle, brain
stem, cerebellum and spinal cord (NB.
Spinal cord tumors are not included in the
study).

e Supra-tentorial : above the tentorium cere-
belli: including, 3rd ventricle, lateral ven-
tricle and cerebral hemispheres.

o Diffuse: tumors having disseminated fea-
ture involving both supratentorial and in-
fratentorial regions;

e Survival: was defined according to D.H
Fiser (10).

o Disability was defined accordD.H.Fiser’s
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recommendation of ‘assessing the out-
come of pediatric intensive care (10). Ac-
cording to the D.H.Fiser pediatrics cere-
bral performance category scale in chil-
dren less than 16 years of age: scale 1 is
normal at age-appropriate level of func-
tioning, stage 2 is mild disability (may
have minor developmental delay and mild
neurologic deficit), scale 3 is moderate
disability (child will have below aage-
appropriate functioning, could attend spe-
cial education because of cognitive diffi-
culties), scale 4 is severe disability (child
is conscious but unable to attend school
and the child will be dependent on others),
in scale 5 the child will be in coma at vari-
ous degrees with no evidence of cortical
function.
Results
Among the study participants 52/86 (60.5%)
were males with male to female ratio of 1.5:1.
Mean age at presentation was 7.1 years
(ranging from 2 months to 14 years). The ma-
jority of the cases 43/86 (50%) were between
5-9 years and 6/86 (6.9%) below one year.
Family income was less than 1000 birr
(equivalent to $23.14) per month in 26/86
(30.2%) and 30/86 (34.9%) were from Oromia
region (central and eastern part of Ethiopia).
Demographic characteristics of these children

1s shown in table 1.
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Table 1: Demographic characteristics of children with primary brain tumor attending a tertiary

care center, Addis Ababa, Ethiopia.

Variable Number Percent (%)
Age (years)

<1 6 6.9
1-4 15 17.4
5-9 43 50
10-14 22 25.5
Gender

Male 52 60.4
Female 34 39.6
Family income (Birr/month)

<1000 26 30.2
1000-4999 31 36.0
5000-10,000 6.9
>10,0009 8.1
Unknown 16 18.6
Address (region)

Oromia 30 34.9
Ambhara 19 22.4
Addis Ababa 20 23.3
Others 17 19.8

Headache was the commonest presenting
symptoms in 65/86 (75.5%) of all children

who could express themselves. While early

morning vomiting accounted for

57/86

34

(66.2%) of the patients. Ataxia and gait abnor-
mality was present in 42/86 (48.8%) of chil-
dren who could ambulate. Clinical presenta-

tion of children is shown in table 2.
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Table 2: presenting symptoms of patients with primary brain tumor who were on follow up in a

tertiary care center , Addis Ababa, Ethiopia.

Presenting symptoms Frequency Percent
Headache 65 75.5
Early morning vomiting 57 66.2
Weight loss 52 60.0
Ataxia and gait abnormality 42 48.8
Impaired vision 42 48.8
Motor deficit 39 45.3
Seizure 36 41.8
Increased head size 30 34.8
Change in behavior 28 325
Growth impairment 26 30.8
Cognitive impairment 22 25.5
Incontinence 16 19.2
Facial nerve palsy 13 15.1
Aphasia 12 13.9
Neck stiffness 10 12.3
Squinting 8 9.3
Cushing triad 1 1.1

Increased head size and seizure is highest in
children less than 5 years of age 15/21
(71.4%) and 13/21 (61.9%) respectively then
decreasing with increasing age. Motor weak-
ness was high in age groups > 5 years.

The median pre-diagnostic symptomatic inter-
val (PSI) was 90 days (range 1-2555 days)
with parental delay of 60 days (range 2-730
days). The Health professional’s delay was
49.5 days (range 1-1975 days). The median
duration before intervention after reaching the
treatment center was 19.5 days (range 1-150
days).

Out of the 71 children for whom the reasons

for delay was known, the majority, 28/71

35

(39.4%) were delay in diagnosis and interven-
tion (physician related), 20/71 (28.2%) were
because of financial constraint and another
20/71 (28.2% ) were because of religious rea-
sons or traditional medicine.

Most of the children 50/86 (58.1%) had CT
and the remaining had MRI but few had both.
MRI result was taken as final imaging diagno-
sis when patients had both investigations. The
most likely imaging diagnosis in all ages was
astrocytoma 27/86 (31.4%) followed by me-
dulloblastoma 23/86 (26.7%), . Ependymoma
and craniopharyngioma each accounting for
(12.7%) of the diagnosis. Table 3 shows the

imaging diagnosis of brain tumors.
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Table 3: imaging based diagnosis of brain tumors in children who were on follow-up in a

tertiary care center in Addis Ababa, Ethiopia

Type of tumor Number Percent
Astrocytoma 27 31.4
Medulloblastoma 23 26.7
Craniopharyngioma 11 12.8
Ependymoma 11 12.8
Tuberculoma 4 4.7
Germ cell tumor 1 1.2
PNET* 4 4.7
Choroid plexus Carcinoma 2 2.3
Papilloma 3 3.5
Total 86 100

*PNET:primitive neuro-ectodermal tumor

Medulloblastoma was the imaging diagnosis
in 6/21 (28.5%) children <5 years of age, but
astrocytoma was the commonest in 34/65
(52.4%) of children 5 years and above.

Most of the tumors were shown to be su-

pratentorial in all age groups 50/86 (58.1%)

36

Among the 41/86 (47.7%) children for whom
biopsy was taken, the commonest tumor was
found to be medulloblastoma 13/41(31.7%),
followed by astrocytoma 8/41 (19.5%) and
Table 4

shows the histologic diagnosis of brain tumors.

craniopharyngioma 5/41 (12.1%).
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Table 4: age based histologic diagnosis of brain tumors in children who were on follow up in care

center, Addis Ababa, Ethiopia

Type of tumor 0-<1 year 1-4 years 5-9 years 10-14 years Total
N (%) n (%) n (%) n (%)
Medulloblastoma 0 2/8(25) 7/19(36.8) 4/14(28.6) 13
Astrocytoma 0 1/8(12.5) 6/19(31.6) 2/14(14.2) 9
Craniopharyngioma 0 1/8(12.5) 2/19(10.5) 2/14(14.3) 5
Ependymoma 0 1/8(12.5) 2/19(10.5) 0 3
Tuberculoma 0 0 0 2/14(14.3) 2
Papilloma 2/8(25) 0 0 0 2
Oligodendroglioma 0 1/19(5.3) 1/14(7.1) 2
Gliosarcoma 0 1/19(5.3) 0 1
Meningioma 1/8 (12.5) 0 0 1
Neuroepithelial tumor 0 0 1//14(7.1) 1
Dysmoplastic NE* 0 0 1/14/14(7.1) 1
Pituitary macroadenoma 0 0 1/14(71) 1
Total 2 6 19 14 41

*NE: neuroepithelioma;

The WHO grading of the tumors was done for
26 of the histopathologic types of tumor, most
14/26 (53.8%) were grade I, followed by
grade IV 9/26 (34.6%).

Among the most common three histologic
types the highest mortality was observed in
craniopharyngioma, medulloblastoma and as-
trocytoma, (2/5, 5/13, 1/8 respectively). When
risk stratification was done using the modified
Chang’s Staging for medulloblastoma 5/13
were high risk and 8/13 were low risk.
interventions

Different neurosurgical
done in 64/86 (74.4%) of the patients. Surgery

was

was the main stay of treatment. In 26/86 chil-
dren, emergency external ventricular drainage

(EVD) or endoscopic third ventriculostomy
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(ETV) was done to decrease intra cranial pres-
sure. In 48/86 children, GTR or STR of the
tumor with or without EVD or ETV was done.
Out of 22/86 (25.6%) children for whom inter-
vention was not done, 15/22 (68.2%) children
died before intervention. Radiotherapy was
given for 10/86 and chemotherapy was given
for 27/86 children..

Overall, 6 months, 2 years and 5 years surviv-
al as 35/86 (40%), 20/86 (23.2% ) and 2/86
(2.3%) respectively but 14/86 were lost to
follow-up. The Kaplan -Meier survival curve
is as shown in figure 1. Out of the survivors
10/35 sur,vived with no disability while 15/35
survived with major disability.  Graph 2

shows the quality of life of survivors.
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Figure 1. Kaplan-Meier survival curve of children with brain tumor who were on follow up at a

tertiary care center, Addis Ababa, Ethiopia
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Graph 2: the quality of life of children with brain tumor who attended the follow-up clinic of
a tertiary hospital, Addis Ababa, Ethiopia
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Discussion
In our study the mean age at presentation was

7.1 + 3.7 years and this is comparable with the
Egyptian study which was 7.1 + 4.2 years (3),
but slightly lower than a Nigerian study which
was 9.8 + 1.5 years (15) and a Moroccan
study which was 9.3 years but they included
adolescents up to the age of 19 years (4), A
study done in Tehran which included children
less than 15 years showed a mean age of 6.1 £
3.65 years was slightly lower but comparable
with our study (16).

In our study males were predominantly affect-
ed with a male to female ratio of 1.5:1 and this
was consistent with many studies. A South
Indian study showed a male to female ratio of
1.9:1 (17). Another study which was conduct-
ed in morocco showed male to female ratio of
1.2:1 and a similar study in Tehran showed
male to female ratio of 1.9:1 (16).

In our study headache, early morning vomit-
ing, visual disturbance, ataxic gait and motor
deficit were the most common complaints in
that order. This finding is comparable with a
Nigerian, Canadian and South Indian studies
(13, 15, 17).

The PSI in our study with a median of 90 days
and a range of 1-2555 days was significantly
higher when compared with other studies. An
Israeli study of 300 children average total PSI
was 7.7 days (+16.7 days), Denmark study
showed median PSI duration of 7 days (range
0-365 days), Japanese study showed median
duration of 20.5 days. But the PSI of a Nigeri-

an study mean duration of PSI was 13.4
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months which was worse than ours (8-12, 15).
Among the causes of delay in our children
were parental (religious issues and financial
constraints), and delay in diagnosis and inter-
vention. This is similar with the Nigerian
study (15).

The imaging diagnosis for the overall children
in our study, was medulloblastoma, astrocyto-
ma, ependymoma and craniopharyngioma in
that order. This was consistent with pathology
result. This result was comparable with the
north Indian and Moroccan studies (4, 20, 21).
The age based histologic diagnosis in our
study showed medulloblastoma, papilloma,
craniopharyngioma, astrocytoma and ependy-
moma were the commonest in this order in
under 5 years of age. This was consistent with
a Moroccan study (4).

The histologic diagnosis of the commonest
brain tumor for age 5-9 years was medullo-
blastoma followed by astrocytoma, cranio-
pharyngioma and ependymoma in this order.
But, comparatively the imaging diagnosis in
this age group rather shows astrocytoma fol-
lowed by medulloblastoma and Craniopharyn-
gioma. The difference in the two results could
be most of the children with the imaging diag-
nosis of astrocytoma were not operated and
histologic diagnosis was not possible. The his-
tologic result shows still medulloblastoma to
be the commonest tumor in this age group
among children with histologic results. The
Egyptian and Moroccan studies showed astro-
cytoma to be common in this age group (3, 4).

The histologic diagnosis for those >10 years
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of age showed still medulloblastoma to be the
commonest followed by PNET but the imag-
ing diagnosis was astrocytoma followed by
medulloblastoma. This variation could be due
to lack of surgical intervention for primary
imaging diagnosis of astrocytoma tumors in

our study.

The fact that most of the tumors were located
in the supratentorial region followed by poste-
rior fossa was comparable with the Indian
study that showed the majority of the tumors
were supratentorial followed by posterior fos-
sa (17).

The main modality of treatment in our chil-
dren was surgery followed by chemotherapy
and radiotherapy. The proportion of children
who received radiotherapy was significantly
lower when compared with South Indian
study (17). Many factors were attributed to
this low percentage in our set up; one of
which was long waiting list for radiotherapy.
Chemotherapy was given mainly for Medullo-
blastoma, 6/86 (7%). The proportion who got
chemotherapy was also lower compared with
the same South Indian study, where 50% of
their children received chemotherapy (17).

Survival was 40.6% (35/86), death accounted
for 41.8% (36/86) while 15/86 (17.4%) were
lost from follow up. Among the survivors
19/86 (21.6%) had major disabilities but 10/35
(28.5%) survived without disability. This clin-
ical outcome is very low compared with vari-
ous studies including developing countries. In
South India the death rate was 15.3% (17).
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The death rate in our study was comparable
with Tehran (16) where 41.4% died, yet the
five-year survival in that study was 36%
which was significantly higher when com-
pared with ours, where 5 years overall surviv-
al was 2.3%. This could be because of long
PSI and delay in intervention.

The majory of our patients are from Oromia
and Ambhara regions this might be because of
geographical proximity to the treatment center
and also these are the largest tribes in the
country.

Conclusion: medulloblastoma and astrocy-
toma were common brain tumors in children,
we had the longest PSI and as a result very
low survival that calls for early diagnosis and
treatment

Limitations: Some of the medical records
had incomplete information.
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