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Addis Ababa, Ethiopia, 2The Hospital for Sick Children, University of Toronto, Toronto, ON, Canada
Background: Medulloblastoma is the most common malignant central nervous

system tumor in pediatric patients and is relatively rare in adults. Despite

remarkable improvement in survival over recent decades, the high success

rates in management documented in the Western world are not mirrored in

middle- and low-income countries, due to various socio-economic factors and

health-care disparities.

Objective: The aim of this study was to assess surgical treatment outcome and

prognostic factors in operated patients with medulloblastoma in Tikur Anbessa

Specialized Hospital and Myungsung Christian Medical Center, the 2 largest

neurosurgical units in Ethiopia.

Methods: This retrospective study involved 27 patients (21 children and 6

adolescent or young adults) who underwent surgery for medulloblastoma

between January 2010 and April 2018. A structured questionnaire was used to

collect patients’ data and their treatment outcomes.

Results: the 6 months and 1-year overall survival (OS) were 41% and 29%

respectively, with a median survival time of 107 days (95% CI: 49,166). Median

OS was 66 days (95% CI: 27,105), with 6 months and one-year OS rate of 24% for

pediatric patients. Younger age at presentation, postoperative open EVD, longer

Intensive Care Unit stay, lack of radiation treatment & postoperative

complications were negative predictors of outcome.

Conclusion: This experience underscores the high number of undiagnosed

patients with medulloblastoma in Ethiopia and the poor outcome of patients

who undergo active treatment. Standardization of treatment with surgery,

craniospinal irradiation ± chemotherapy yields longer survival rates in both

pediatric and adult patients.
KEYWORDS

medulloblastoma, surgery, morbidity, postoperative complications, low-
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Introduction

Medulloblastoma is the most common central nervous system

(CNS) malignant tumor in children. Modern literature highlights

improvement in outcome in high income countries related to

advances in diagnosis, multimodality treatment including surgery,

radiotherapy and chemotherapy with 5-year overall survival (OS)

rates of 80-85% for average risk patients and 60-70% in high-risk

patients (1, 2). Nevertheless, this improvement is not well

appreciated in low- and middle-income countries. This difference

in outcomes could be ascribed to socio-cultural issues, demographic

variations, health-care disparities, co-morbidities and resource

constraints that result in delayed diagnosis and referral, lack of

multidisciplinary care and limited resources for optimal

management (3). The issue is compounded by a higher morbidity

and mortality in the peri- operative setting (advanced stage at

presentation, emergency surgery, higher risk of infection) as well as

considerable delays in the initiation of post-operative adjuvant

therapy (delay in referral, long waiting times for radiation

therapy, prolonged course of radiotherapy, and relative lack of

specialty centers and specialists as well), all of which could

potentially contribute to inferior outcomes. Even with timely

referral and available expertise, there is lack in uniformity of care

resulting in variations in clinical practice (neurosurgical, pathology

and chemo-radiotherapy approaches) and resultant outcomes.

Ethiopia is a low-income country according to the World Bank

with a per capita gross national income of $1,020 (https://

data.worldbank.org/country/ethiopia, accessed 29/9/2025). With

132 million people, it is the second most populous country in

Africa after Nigeria, and the percentage of children < 14 years old is

in the range of 40% (https://data.worldbank.org/indicator/

SP.POP.0014.TO?locations=ET, accessed 29/9/2025). Access to

care is limited due to low healthcare funding, limited well

equipped health care facilities and for patients and families, high

out-of-pocket expenditures despite the implementation of several

reforms in healthcare financing over the last decades. Ethiopia’s

health spending constituted 2.85% of the gross domestic product

(GDP) in 2022 (https://data.worldbank.org/indicator/

SH.XPD.CHEX.GD.ZS?locations=ET, accessed 10/07/2025),

which is below the average 5.06% of WHO estimation for low-

income countries (https://data.worldbank.org/indicator/

SH.XPD.CHEX.GD.ZS?locations=XM, accessed 10/07/2025).

The Addis Ababa cancer registry reported an overall incidence

rate of childhood cancer from 2012 to 2017 of 81.9 cases per million,

which is 50% lower than rates reported in Europe and North

America. CNS tumors represented only 3.3% of all malignancies

in this registry (4). There has been only one report on CNS tumors

on 86 children < 15 years of age seen at Tikur Anbessa Specialized

Hospital Department of pediatrics from January 2014 to January

2019. (5). There is scant information on the surgical management of

medulloblastoma patients in low-income countries, where limited

resources may have a major impact on patients’ care. The aim of

this report is to describe the surgical management, the postoperative
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complications, and the outcome and to assess prognostic factors in a

series of consecutive patients operated with medulloblastoma. in 2

large tertiary hospitals at Addis Ababa. Ultimately, this work aimed

to identify areas of focus for improved surgical and

multidisciplinary management.
Patients and methods

We conducted a hospital based retrospective study of

medulloblastoma cases operated between January 1,2010 and

April 30, 2018, at Tikur Anbessa Specialized Hospital (TASH)

and Myungsung Christian Medical Center (MCM); two of the

neurosurgical teaching hospitals in Addis Ababa, Ethiopia.

Tikur Anbessa Specialized hospital is one of the oldest teaching

hospitals in the country; in fact, is the only tertiary hospital where

pediatrics brain tumors are being treated with proper neurosurgical

intervention, chemotherapy, as well as radiotherapy. It is a referral

center for patients with brain tumors across the country with 6

operating tables (6 slots allowed for elective per week) and 10

intensive care beds for all specialties (4 pediatric and 6 adult

Intensive Care Unit (ICU) beds). Myungsung Christian Medical

Center is a private comprehensive specialized hospital and teaching

center as well, located 9.4 kilometers away from Tikur Anbessa

Specialized hospital in the eastern part of Addis Ababa. These

hospitals were selected for this particular study as they are 2 large

neurosurgical units in the capital with a team of experienced

anesthesiologists and intensive care units providing excellent

continuity of postoperative care. In addition, the pathology and

radiology departments are well established at these centers.

However, due to lack of oncology unit at MCM hospital, patients

need to be referred to TASH oncology department after surgical

intervention and histopathologic confirmation of medulloblastoma

for adjuvant treatment, i.e. radiotherapy and chemotherapy. As the

TASH oncology unit was the only center where radiotherapy was

being instituted in the whole country during this period, patients

had long waiting lists before they could undergo postoperative

radiation treatment.

The following data were collected for each patient: age, sex,

clinical presentation, duration of presenting symptoms,

preoperative performance status, risk stratification, presence of

hydrocephalus, radiological characteristics, preoperative CSF

diversion, extent of tumor resection, histological characteristics,

postoperative complications, post operative radiotherapy and

chemotherapy, outcome. Extent of resection was extrapolated

from operation notes or immediate postoperative scan when

available. The modified Chang staging system was used for risk

classification. However, as most patients did not undergo a full

staging, metastatic disease was not included in the staging criteria

for patients without MRI scan of the spine or CSF cytology. The

functional status of pediatric patients was assessed with the

Pediatric Cerebral Performance Category Scale (PCPCS) (6) while

the Karnofsky index was used for adolescent and adult patients.
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Statistical design

Data were entered and analyzed using Microsoft Excel

Workbook and IBM SPSS Statistics 21. The descriptive statistics

and frequencies were performed for all baseline characteristics of

the study subjects. Results on continuous measurements were

presented on mean +/- SD while categorical measurements were

presented in number (%). Overall survival was calculated using KM

curve and log rank test was used for comparisons. Differences were

considered statistically significant for P values of <0.05.

Ethical approval for the study was obtained from the research

committee of the Department of Surgery, Addis Abeba University,

CHS. Consent from patients and their families was waived because

the study was retrospective, data were anonymized, and most

patients were deceased.
Results

27 patients (14 males, 13 females) were identified over the 8-

year study period, including 24 at TASH and 3 at MCM. Twenty-

one were pediatric patients, aged from 1.5 to 15 years-old and six

were adolescents or young adults older than 15 years old (Table 1).

Median age at diagnosis was 10 years (range 1.5 to 23).

The most prevalent presenting symptoms were headaches (23

patients), vomiting/nausea (21 patients) and balance disturbances

(25 patients). Nine patients presented with cranial nerve deficits.

Other common symptoms included nystagmus (4 patients), and

seizures (4 patients). Twenty-two patients had mild-moderate

functional disability at presentation. The recorded interval

between the onset of symptoms and the diagnosis was 1 to 4

months, with 15 patients (55.6%) who presented within 3 months

of their initial symptoms. Eleven pediatric patients presented with

moderate to severe disability (Pediatric Cerebral Performance

Category Scale 3 or 4, Table 1).

All study participants had a brain CT while brain MRI was done

in 21 (77.8%) patients. Whole spine MRI was not done in 21

(77.8%) cases and only six patients (22.2%) underwent preoperative

spinal imaging which did not reveal spinal seeding. No patients had

a postoperative spinal MRI scan.

On radiologic evaluation, the tumor was originating from the

vermis in 21 patients (77.8%) and from the cerebellar hemisphere in

6 patients. Twelve (44.4%) tumors measured more than 5 cm in

largest diameter while smaller tumors measuring less than 3 cm

were seen in only 2 (7.4%) patients. 5 cases (18.5%) demonstrated

brainstem infiltration and majority (51.9%) had some degree of

brainstem compression. Twenty-five (92.6%) patients had evidence

of hydrocephalus on the preoperative imaging study.

The median preoperative stay on the neurosurgical ward was 10

days (range 1 to 40). The main reasons for longer preoperative stay

were the unavailability of ICU beds and lack of access to operating

rooms due to competing emergency patients. Twelve out of twenty-

seven (44.4%) patients underwent preoperative CSF diversion. Of

these patients, 6 underwent an endoscopic third ventriculostomy
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(ETV) and the remaining 6 underwent a ventriculo-peritoneal

shunt (VPS) insertion. The median interval between CSF

diversion and tumor resection was 25 days (range 7–341 days).

All patients underwent tumor resection. Surgery was performed

for all in prone position and was performed under microscope.

However, the Cavitron ultrasonic surgical aspirator (CUSA) and

neuronavigation were not available. According to neurosurgical

reports, 18 patients (66.7%) had intraoperative gross total resection

(GTR), 4 a near total resection (NTR), 4 a subtotal resection (STR)

and 1 a partial resection (PR). The extent of resection was

confirmed on postoperative CT scan in 23 patients with 15 GTR,

3 NTR and 5 STR. Median duration of procedure was 6 hours

(range 4 to 15). One patient had 2 resections. All patients were sent

to ICU on the immediate postoperative course. Median duration of

ICU stay was 6 days (range 1 to 107).
Histology and staging

Histopathological diagnosis was made from hematoxylin and

eosin-stained sections. There was no immunohistochemistry

performed and no molecular studies, which were not available in

either hospital Classic histology was the predominant finding in

fifteen (55.6%) patients. Six patients (22.2%) had desmoplastic

histology, and the remaining six patients (22.2%) had histological

features described as medulloblastoma with extensive nodularity.

There was no tumor with anaplastic histology.

Only 10 (37%) patients had a postoperative CSF examination

that was negative in all. Overall, with only 6 MRI scans of the spine

and 10 CSF examination, staging was incomplete in the majority of

patients, with only 6 patients having a full staging. All these patients

were non-metastatic, based on brain and spinal MRI and CSF

results. As a result, full staging was unavailable for 21 patients.

However, 2 patients had evidence of metastatic disease on the

diagnostic brain MRI and were definitely high risk (M2) in

this context.
Postoperative course

Fourteen (51.9%) patients had a postoperative open external

ventricular drainage (EVD). Twenty-two (81.5%) of the study

participants had immediate postoperative complications.

Ventriculitis was the most frequent complication noted in 4

patients, who all succumbed to infection. In patients who were

conscious and assessable postoperatively, cerebellar mutism was

seen in only one patient.

Fourteen (51.9%) patients required additional surgery for the

management of hydrocephalus, ventriculitis and related

complications. EVD and VPS each accounted for 43%

of reoperations.

The duration of postoperative ward stay ranged from 0 to 180

days, with a median of 15 days. Among operated patients, a

majority of pediatric patients (14/21), had severe-to-moribund
frontiersin.org
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disability (Lansky 0-40), whereas the majority of adolescent/adult

patients (4/6), had a normal functional status.

Fourteen (51.8%) patients died before considering oncologic

treatment. All were pediatric patients (14 out 21). The causes of

death in these 14 patients were surgical mortality and perioperative

infection: 6 patients from postoperative CSF leak, ventriculitis and

sepsis, 3 from hospital acquired infection, 2 from brainstem

dysautonomia, 2 from intraventricular hemorrhage and raised

intracranial pressure and one patient from morphine overdose.
Adjuvant therapy

Following surgery, patients were referred to the radiation

oncology department at TASH. A total of 13 patients (7 children

and 6 adolescents/adults) were referred for postoperative treatment.

Three patients (2 adults and one child) did not receive any

postoperative treatment, 2 adults due to abandonment and one

child (patient 2, Table 1) due to low performance status. Ten

patients received radiotherapy. Cobalt was used for radiation in

all cases. Detailed reports on radiation techniques (dose per

fraction, boost) were not available in the surgical records. Only 8

(29.6%) patients received craniospinal irradiation (CSI). Two

(7.4%) patients had cranial RT only. Following radiotherapy,

chemotherapy was offered as an option to patients and families.

Only 4 (14.8%) pediatric patients received chemotherapy, all 4 after

completing CSI (3 patients) or focal irradiation (1 patient).

The median interval duration between surgery and

radiotherapy was 51.50 days (range 34 to 120) in pediatric

patients and 60 days in adults. The mean craniospinal dose RT

dose in pediatric patients was 32.17 Gy. (SD = 12.5) and 33.75Gy in

adults. Seven (25.9%) patients had a post radio-chemotherapy scan,

of which 3 (11.1%) showed residual abnormalities in keeping with

residual tumor or recurrence or radiation necrosis.

The 6-month and one-year OS probability was 41% and 29%

with a median survival time of 107 days (95% CI: 49,166) for the

whole group (Figure 1).
Recurrence

Of the 10 patients referred to the oncology services (6 children,

4 adolescents/adults) and who received postoperative treatment,

there were 5 recurrences. Recurrences occurred at a median interval

of 9 months after diagnosis (range: 4 to 36 months). For this group

of patients, overall 6-month PFS probability was 83% and one year

PFS probability was 44%.

The pattern of relapse was local in all but one patient who

suffered recurrence. The 2 patients who received focal radiotherapy

to the posterior fossa relapsed. One was a child who experienced

local recurrence at one year despite 10 cycles of adjuvant

chemotherapy. The second was an adult patient who received

focal radiotherapy only and showed spinal seeding 3 years later.

Three children treated at the time of relapse died of

chemotherapy complications.
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Survival

Upon subgroup analysis, 19 deaths were encountered amongst

the 21 pediatric patients. From these, seven (33.33%) of the deaths

occurred within the first post-operative month due to either surgical

mortality or perioperative infections. Median survival time in

pediatric patients was 66 days (95% CI: 27, 105), with 6 months

and one-year OS rate of 24% (p=0.031) while in the adults, there

were 2 documented deaths. Six-months and one-year OS

probability in these adult patients were 100% and 67% (p=0.031).

Two adult patients were lost to follow-up after their 6 months visit.

Because of the poor OS, statistical analysis to determine

prognostic factors was limited. The presence of post-intervention

complications had a statistically significant effect on survival

outcome of patients in this series, with a median survival time of

382 days in patients without complications, versus 66 days when

complications were recorded.

At one year, 5 patients (3 children, 2 adults) were alive and 4

attended their follow-up appointment. At a 3-year follow-up, there

were 2 long-term survivors identified: one pediatric patient in

complete remission with a Pediatric Cerebral Performance

Category Scale (PCPCS) of 1 and one adult patient with spinal

relapse and a Karnofsky performance status of 60%.
Discussion

In this retrospective study, we identified 27 patients with

medulloblastoma who underwent surgery in the 2 largest

neurosurgical centers in Ethiopia. While all patients underwent

resection, only 10 patients eventually received postoperative

radiation and 4 proceeded to chemotherapy. These data reflect

the gap between optimal management and a real-world experience

in our setting.

In our study, the age at diagnosis was 10 years, with 77.8% of

cases diagnosed were less than 15 years. Adolescents and adult

patients accounted for 22.2% (n=6) of the study participants. This

experience spans an 8-year period during which the expected

number of pediatric medulloblastoma cases in a country of 120

million people with 40% age 15 years and less would have been at

least 500 to 600, confirming that a large proportion of brain cancer

cases in the pediatric population remains undiagnosed in low-

income countries (7). The reasons for this enormous gap between

the expected number of patients and our real-world data have not

been investigated in this work. However, similar data on the low

proportion of central nervous system tumors in children in low-

and middle-income countries exist (8). Lack of awareness about

central nervous system tumor and their presenting symptoms is a

common source of delayed diagnosis (9). In LMIC, access to

imaging studies is probably an additional obstacle, particularly

when the cost of these studies is not covered by the health care

system. Interestingly, the interval between initial symptoms and the

diagnosis of posterior fossa tumor in our experience does not differ

from data reported in high-income countries (10). However, the

accuracy of these data in a retrospective chart review is always
frontiersin.org
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TABLE 1 Patients’ characteristics.

Sex PO
PO
PCPCS/
KPS

PO
Treatment

Reason for no
PO Treatment

Recurre
nce
(months)

Survival
(months)

5 death (sepsis) 3

4
death (sepsis,
shunt blockage,
malnutrition)

1 3

5 death (sepsis) 1<

5
death
(ventriculitis)

2

5
death
(ventriculitis)

2

5

death
(brainstem
injury and
morphine
overdose)

1<

4 CSI+CT
6 (shunt
blockage)

4
death (raised
ICP)

1

5 death (sepsis) 1<

5 death (sepsis) 1<

5
death
(ventriculitis)

2

2 CSI+CT 26 36 (sepsis)

3 Focal+CT 12
12

(infection)

3
death
(brainstem
dysfunction)

1

2 death (sepsis) 1

(Continued)

A
kililu

e
t
al.

10
.3
3
8
9
/fo

n
c.2

0
2
5
.16

72
75

7

Fro
n
tie

rs
in

O
n
co

lo
g
y

fro
n
tie

rsin
.o
rg

0
5

Nber
&
age
(yr)

Preop_
PCPCS

M_staging
CSF
Diversion

Interval
diversion-
resection

Preopsta
y (days)

Intraop
_resection

ICU
stay
(days)

PO complications Histopath
ward
stay
(days)

1 F 1.5 3 NA 7 GTR 38
CSF leak, seizures,
sepsis

DM 75

2 M 4 4 NA VPS 50 21 NTR 2
Shunt malfunction &
subdural hygroma

Classic 15

3 F 5 4 NA 30 Biopsy 10 HAI MBEN 10

4 M 5 3 M2 1 GTR 3
Raised ICP &
ventriculitis

MBEN 45

5 M 6 4 NA 8 NTR 4 ventriculitis Classic 41

6 F 6 3 NA 10 GTR 3
brainstem
dysfunction &
morphine overdose

MBEN 3

7 M 6 4 M0 2 GTR 30
Raised ICP, PFM,
transient lower CN
palsy

Classic 30

8 M 6 3 NA VPS 341 15 GTR 11 Raised ICP Classic 40

9 M 8 1 NA ETV 36 18 GTR 107
bilateral CN VI palsy,
HAI

Classic 0

10 M 8 2 NA ETV 102 22 STR 6
Hypertension &
lower CN palsy

MBEN 1

11 F 8 1 NA 1 NTR 50 ventriculitis & sepsis Classic 49

12 M 8 3 M0 VPS 20 20 NTR 3 HAI Classic 120

13 F 9 4 M0 VPS 29 30 GTR 2 HAP Classic 180

14 F 10 1 NA 4 GTR 26
HAP, bilateral CN VI
palsy, depressed gag
& cough, raised ICP

Classic 30

15 F 10 1 NA 3
STR[1st]
&GTR
[2nd]

45
Raised ICP & CN
VI&VII palsy

Classic 30
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TABLE 1 Continued

Sex

ns Histopath

PO
ward
stay
(days)

PO
PCPCS/
KPS

PO
Treatment

Reason for no
PO Treatment

Recurre
nce
(months)

Survival
(months)

DM 6 5
death (raised
ICP)

1<

VI
Classic 53 5

death
(ventriculitis)

2

ele
DM 60 2 CSI+CT 8 12 (sepsis)

ele Classic 15 1 CSI 36+

on
MBEN 12 5

death
(brainstem
death)

1<

Classic 7 1 CSI 6 (LTFU)

MBEN 15 60%
Treatment
abandonment

12
(aspiration
pneumonia)

DM 7 80% CSI 6 6 (disease)

SF Classic 9 80% CSI 4 6 (disease)

DM 7 100%
Treatment
abandonment

6 (LTFU)

Classic 15 70% Focal 36 36+

DM 7 80% CSI 6+ (LTFU)

pic third ventriculostomy; VPS, ventriculoperitoneal shunt; GTR, gross total resection; NTR, near total resection; STR,
al fluid; EVD, external ventricular drainage; HAI, hospital acquired infection; HAP, hospital acquired pneumonia; DM,

A
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0
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Nber
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age
(yr)

Preop_
PCPCS

M_staging
CSF
Diversion

Interval
diversion-
resection

Preopsta
y (days)

Intraop
_resection

ICU
stay
(days)

PO complicati

16 M 11 2 NA 5 GTR 6 raised ICP [IVH

17 M 12 1 M2 ETV 279 40 GTR 13
ventriculitis, CN
palsy

18 F 12 1 M0 ETV 21 6 STR 7
Raised ICP &
pseudomeningoc

19 M 12 1 NA 7 GTR 4
Raised ICP,
pseudomeningoc
& CSF leak

20 F 14 3 NA 8 GTR 12
Brainstem death
8th postop day

21 F 15 2 NA 20 GTR 2

22 M 17 60% NA VPS 18 18 STR 7

23 F 18 905 M0 ETV 10 20 GTR 1

24 M 19 80% NA ETV 7 15 GTR 1
Raised ICP, high
EVD output & C
leak

25 F 20 100% NA 5 GTR 1

26 M 23 80% NA VPS 8 15 GTR 2

27 F 23 90% M0 10 GTR 1
Acute Epidural
Hematoma

M, male; F, female; PO, Postoperative; PCPCS, pediatric cerebral performance category scale; KPS, Karnofsky Performance Status; ETV, endosco
subtotal resection; ICP, intracranial pressure; CN, cranial nerve; PFM, posterior fossa mutism; IVH, intraventricular hemorrhage; CSF, cerebrospi
desmoplastic; MBEN, medulloblastoma with extreme nodularity; CSI, craniospinal irradiation; CT, chemotherapy; LTFU, lost to follow-up.
o

]

n

https://doi.org/10.3389/fonc.2025.1672757
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Akililu et al. 10.3389/fonc.2025.1672757
subject to questions. Efforts are ongoing to raise awareness about

pediatric brain tumor in LMIC, and adapted programs based on the

HeadSmart experience were recently tested in Jordan (11, 12).

From a surgical standpoint, most tumors were large in size, with

12/27 > 5cm in largest diameter and 13 between 3 and 5 cm. Using

the Chang classification, 14 (51.9%) cases were staged “T4”.

Brainstem compression was also evident in 14 (51.9%) patients.

Evidence of raised increased cranial pressure (ICP) was present in

25 (92.6%) patients. Due to limitations in accessing the operating

room and the lack of availability of ICU beds, delays to perform

surgery were common and patients had to wait up to 40 days before

tumor resection. Some patients underwent CSF diversion before

radical surgery to control hydrocephalus. While this approach is not

optimal, it is a common practice in LMIC, due to limited access to

the operating room. The delay between CSF diversion and definitive

surgery in this experience was 25 days, with the longest interval >

100 days in 3 pediatric patients who experienced immediate

symptom relief after the intervention and as a result were not

brought back by their parents until symptoms recurred. Surgery was

done in prone position for all patients. The median duration of

surgery was 6 hours, with a maximum of 15 hours. Data on the

duration of medulloblastoma surgery are lacking for comparison

purposes. In a series of 24 pediatric patients with medulloblastoma

operated in La Paz, Lu et al. reported a mean operating time of 2.8

hours (13). However, in this La Paz series, there were no GTR, and

most patients underwent STR (19/24) while 5 patients underwent

biopsy only. The surgical material available in our setting is very

limited compared to the equipment available in most operating

rooms in high-income countries. In particular the lack of CUSA, a

tool that has facilitated neurosurgical intervention for the resection

of central nervous system tumor adjacent to critical structures (14).

On paper, the resection rate achieved in our experience appears

excellent with 15 GTR among 23 patients who had a postoperative

CT scan. No patient had a postoperative assessment of resection by

MRI scan, and it should be acknowledged that the use of
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postoperative CT is suboptimal for the assessment of residual

tumor. Although the resection rate was high in this series, the

poor postoperative status of the patients, particularly children,

suggests that tumor resection was associated with major injuries

to vital structures in several patients.

The rate of postoperative complications in our experience was

high. Our data are in keeping with the experience reported in La

Paz, with 13 of 27 patients who were discharged from hospital alive

and referred to the oncology clinic in our experience, compared to

14/24 in the Bolivian series (13). High rates of perioperative

mortality were also observed in a systematic review of surgical

outcomes of pediatric brain tumors in Sub-Saharan Africa, where

the one-year postoperative mortality ranged from 33 to 43% (15). In

our cohort, the most common cause of death was infection, and in

particular ventriculitis that was responsible for 4 early deaths. It is

important to note that lack of appropriate material is a major issue

for the postoperative care of neurosurgical patients. As an example,

NG tubes are used instead of EVDs for ventricular drainage. This

certainly explains the very high rate of infections in our series.

Efforts are needed to improve perioperative care, including time to

surgery, access to ICU, access to state-of-the-art surgical tools and

materials, including CUSA, electrophysiological monitoring

and neuronavigation.

The staging of our patients was very limited. Only 6 patients

underwent spinal imaging, and 10 had CSF examination. Two

patients were diagnosed with metastatic disease, but this is

certainly an underestimate and integration of a proper staging

for all newly diagnosed patients will be critical in the future for

individualized and adapted treatment. The lack of systematic

staging highlights the poor communication between the

different actors involved in the management of children with

brain tumors, Implementation of multidisciplinary meetings has

shown benefits both in high and low-middle income countries,

with a clear impact on decision-making and coordination of

care (16).
FIGURE 1

KM curve of overall survival probability of patients operated at TASH and MCM Hospitals, (n=27) from January 1, 2010, to April 30, 2018.
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Some of the patient factors impeding further administration of

treatment following surgery were severe acute malnutrition (the

mean BMI was 17 in this series), raised ICP, wound infection,

ventriculitis, postoperative sepsis and irregular follow-up schedules.

This suggests that patients present in poor general condition and as

a result suffer from a high incidence of perioperative complications,

a well-known issue in children with cancer in LMIC (17).

Only 8 patients underwent standard postoperative treatment

with craniospinal irradiation, while 2 patients received focal

radiotherapy to the posterior fossa. The median interval between

surgery and initiation of radiotherapy was 51.5 days, with a range of

34 to 120 days, while most medulloblastoma protocols recommend

initiation of radiotherapy within 4 to 6 weeks following surgery (1,

18). There was no possibility to review in detail radiation data, in

particular radiation planning, rationale for doses and fractionation.

As a result, the correlation between different potential factors

influencing outcome (time of initiation, duration of radiation

treatment, dose of craniospinal radiotherapy) is impossible.

However, 2 patients received focal radiotherapy, and both

experienced treatment failure. In the absence of proper staging

for most patients and the lack of molecular studies and

subgrouping, integration of modern approaches to allocate

treatment – particularly radiation doses – is still an unrealistic

objective. With the implementation of multidisciplinary meetings,

we may hope that integration of the staging in the treatment plan

will allow patients to receive a staged adapted management. Only 4

patients received adjuvant chemotherapy, which is a standard of

care, at least in the pediatric population. These data clearly reflect

the gap between LMIC and HIC, and the need to address disparities

and inequalities regarding the global management of childhood

cancer. Efforts are ongoing to develop guidelines for the

management of various pediatric brain tumors, including

medulloblastoma, according to local resources (19).

Our work has several limitations. The size of the cohort is small,

and the data presented have therefore limited statistical power. The

objective of this work was essentially descriptive, intending to

compare the situation with future reports.

Despite these limitations, our study provides important insights

regarding the specific surgical challenges in LMIC that are often

overlooked in HIC. Duration of surgical ICU stays and

postoperative EVDs were determining factors for survival in our

study. These factors are not described in most literature. In our

series, 7 patients experienced surgical mortality within one month,

and 13 patients died within 2 months of surgery. All postoperative

deaths occurred in patients </= 15 years old and accounted for 62%

of pediatric deaths, implying majority of mortalities were due to

surgical causes and perioperative infections like ventriculitis and

sepsis. Most of the HIC literature suggests that the majority of

deaths in operated patients are due to recurrence and metastasis

(20, 21). This experience illustrates the critical need to improve

operative and postoperative services to address the survival gap in

neuro-oncology, particularly pediatric neuro-oncology, between

LMIC and HIC.
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Conclusion

This experience provides a baseline assessment regarding the

management of medulloblastoma in Ethiopia. While our results are

disappointing, reflecting major gaps in the care of these complex

patients, this review offers the opportunity to identify the steps

needed to improve survival. Early diagnosis, timely management,

appropriate risk stratification and standardized treatment with safe

maximal resection and conventional CSI with combined

chemotherapy are prerequisites for optimal survival rates both in

children and adult patients. Efforts should also be made as well to

implement radiation-sparing strategies for infants and young

children (22). A recent report on the pediatric neuro-oncology

activity at Tikur Anbessa Specialized Hospital between 2021 and

2024 suggests that there are now more referrals (69 patients with

medulloblastoma and other embryonal tumors) along with an

improvement in surgical outcomes and multidisciplinary care (23).
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving humans were approved by Research

Committee of the Department of Surgery, Addis Abeba

University, CHS. The studies were conducted in accordance with

the local legislation and institutional requirements. The ethics

committee/institutional review board waived the requirement of

written informed consent for participation from the participants or

the participants’ legal guardians/next of kin because Most patients

had died, this was a retrospective study.
Author contributions

YA: Conceptualization, Formal analysis, Investigation,

Methodology, Validation, Visualization, Writing – original draft,

Writing – review & editing. EB: Data curation, Formal analysis,

Methodology, Validation, Visualization, Writing – original draft,

Writing – review & editing. MA: Supervision, Writing – original

draft, Writing – review & editing.
Funding

The author(s) declare that no financial support was received for

the research, and/or publication of this article.
frontiersin.org

https://doi.org/10.3389/fonc.2025.1672757
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Akililu et al. 10.3389/fonc.2025.1672757
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The reviewer EM declared a past co-authorship with the author

EB to the handling editor.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.
Frontiers in Oncology 09
Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible.

If you identify any issues, please contact us.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Michalski JM, Janss AJ, Vezina LG, Smith KS, Billups CA, Burger PC, et al.
Children’s oncology group phase III trial of reduced-dose and reduced-volume
radiotherapy with chemotherapy for newly diagnosed average-risk medulloblastoma.
J Clin Oncol. (2021) 39:2685–97. doi: 10.1200/JCO.20.02730

2. Leary SES, Packer RJ, Li Y, Billups CA, Smith KS, Jaju A, et al. Efficacy of
carboplatin and isotretinoin in children with high-risk medulloblastoma. JAMA Oncol.
(2021) 7:1313. doi: 10.1001/jamaoncol.2021.2224

3. Diaz-Coronado RY, Alcasabas APA, Baticulon RE, Hamid SA, Omran N,
Sharafeldin H, et al. Outcomes of pediatric medulloblastoma in low- and middle-
income countries: A retrospective analysis of 335 cases from 8 countries. Neuro-
Oncology Adv. (2025) 7. doi: 10.1093/noajnl/vdaf086

4. Belay A, Ali A, Ayele W, Assefa M, Jemal A, Kantelhardt EJ. Incidence and pattern
of childhood cancer in Addis Ababa, Ethiopia, (2012–2017). BMC Cancer. (2023)
23:1261. doi: 10.1186/s12885-023-11765-7

5. Balcha CA, Awoke DS, Kefene DH. A-5-year analysis of pediatric brain tumors in
a tertiary care center, in a sub-saharan African country. Ethiopian J Pediatr Child
Health. (2022) 17:31–42. doi: 10.4314/ejpch.v17i1.4

6. Fiser DH, Tilford JM, Roberson PK. Relationship of illness severity and length of
stay to functional outcomes in the pediatric intensive care unit: A multi-institutional
study. Crit Care Med. (2000) 28:1173–9. doi: 10.1097/00003246-200004000-00043

7. Lam CG, Howard SC, Bouffet E, Pritchard-Jones K. Science and health for all
children with cancer. Science. (2019) 363:1182–6. doi: 10.1126/science.aaw4892

8. Gupta T, Achari R, Chatterjee A, Chen Z-P, Mehta M, Bouffet E, et al.
Comparison of epidemiology and outcomes in neuro-oncology between the east and
the west: challenges and opportunities. Clin Oncol. (2019) 31:539–48. doi: 10.1016/
j.clon.2019.05.018

9. Wilne S, Collier J, Kennedy C, Koller K, Grundy R, Walker D. Presentation of
childhood CNS tumours: a systematic review and meta-analysis. Lancet Oncol. (2007)
8:685–95. doi: 10.1016/S1470-2045(07)70207-3

10. Gerber NU, von Hoff K, von Bueren AO, Treulieb W, Deinlein F, Benesch M,
et al. A long duration of the prediagnostic symptomatic interval is not associated with
an unfavourable prognosis in childhood medulloblastoma. Eur J Cancer. (2012)
48:2028–36. doi: 10.1016/j.ejca.2011.11.012

11. A new clinical guideline from the Royal College of Paediatrics and Child Health
with a national awareness campaign accelerates brain tumor diagnosis in UK children
—“HeadSmart: Be Brain Tumour Aware. Neuro-Oncology. (2016) 18:445–54.
doi: 10.1093/neuonc/nov187

12. Amayiri N, Walker D, Ammar K, Bouffet E. Headsmart Jordan: the impact of an
hour of zoom lecture about pediatric brain tumors symptomatology on the knowledge
of the health care providers. Pediatr Blood Cancer. (2021) 68:S303–3.
13. Lu VM, Brun JD, Niazi TN, Brun JD. Pediatric neurosurgical medulloblastoma
outcomes in La Paz, Bolivia: How a Lower Middle-Income Country (LMIC) institution
in South America compares to the United States. J Neuro-Oncology. (2024) 168:275–82.
doi: 10.1007/s11060-024-04664-9

14. Ahmed N, Bakhshi S, Shamim M. Use of ultrasonic aspirator for CNS tumour
resection. J Pakistan Med Assoc. (2021) 71:1904–6.

15. Herdell V, Lassarén P, Boop FA, Bartek J, Uche EO, Tisell M. Surgical outcomes
of pediatric brain tumors in Sub-Saharan Africa: A systematic review. Brain Spine.
(2022) 2:100912. doi: 10.1016/j.bas.2022.100912

16. Foo JC, Jawin V, Yap TY, Ahmad Bahuri NF, Ganesan D, Mun KS, et al.
Conduct of neuro-oncology multidisciplinary team meetings and closing the “gaps” in
the clinical management of childhood central nervous system tumors in a middle-
income country. Child’s Nervous System. (2021) 37:1573–80. doi: 10.1007/s00381-021-
05080-4

17. Sala A, Pencharz P, Barr RD. Children, cancer, and nutrition—A dynamic
triangle in review. Cancer. (2004) 100:677–87. doi: 10.1002/cncr.11833

18. Lannering B, Rutkowski S, Doz F, Pizer B, Gustafsson G, Navajas A, et al.
Hyperfractionated versus conventional radiotherapy followed by chemotherapy in
standard-risk medulloblastoma: results from the randomized multicenter HIT-SIOP
PNET 4 trial. J Clin Oncol. (2012) 30:3187–93. doi: 10.1200/JCO.2011.39.8719

19. Parkes J, Hendricks M, Ssenyonga P, Mugamba J, Molyneux E, Schouten-van
Meeteren A, et al. SIOP PODC adapted treatment recommendations for standard-risk
medulloblastoma in low and middle income settings. Pediatr Blood Cancer. (2015)
62:553–64. doi: 10.1002/pbc.25313

20. Sabel M, Fleischhack G, Tippelt S, Gustafsson G, Doz F, Kortmann R, et al.
Relapse patterns and outcome after relapse in standard risk medulloblastoma: a report
from the HIT-SIOP-PNET4 study. J Neuro-Oncology. (2016) 129:515–24. doi: 10.1007/
s11060-016-2202-1

21. Salloum R, Chen Y, Yasui Y, Packer R, Leisenring W, Wells E, et al. Late
morbidity and mortality among medulloblastoma survivors diagnosed across three
decades: A report from the childhood cancer survivor study. J Clin Oncol. (2019)
37:731–40. doi: 10.1200/JCO.18.00969

22. Lafay-Cousin L, Baroni L, Ramaswamy V, Bouffet E. How do we approach the
management of medulloblastoma in young children? Pediatr Blood Cancer. (2022) 69.
doi: 10.1002/pbc.29838

23. Arega G, Hailu D, Fikad G, Nigusie M, Adam H, Tirist A, et al. Patterns, clinical
presentations, and time to diagnosis in pediatric central nervous system tumors:
insights from a pediatric neuro-oncology tumor board team at a tertiary referral
hospital in Ethiopia. J Neuro-Oncology. (2025) 174:587–98. doi: 10.1007/s11060-025-
05040-x
frontiersin.org

https://doi.org/10.1200/JCO.20.02730
https://doi.org/10.1001/jamaoncol.2021.2224
https://doi.org/10.1093/noajnl/vdaf086
https://doi.org/10.1186/s12885-023-11765-7
https://doi.org/10.4314/ejpch.v17i1.4
https://doi.org/10.1097/00003246-200004000-00043
https://doi.org/10.1126/science.aaw4892
https://doi.org/10.1016/j.clon.2019.05.018
https://doi.org/10.1016/j.clon.2019.05.018
https://doi.org/10.1016/S1470-2045(07)70207-3
https://doi.org/10.1016/j.ejca.2011.11.012
https://doi.org/10.1093/neuonc/nov187
https://doi.org/10.1007/s11060-024-04664-9
https://doi.org/10.1016/j.bas.2022.100912
https://doi.org/10.1007/s00381-021-05080-4
https://doi.org/10.1007/s00381-021-05080-4
https://doi.org/10.1002/cncr.11833
https://doi.org/10.1200/JCO.2011.39.8719
https://doi.org/10.1002/pbc.25313
https://doi.org/10.1007/s11060-016-2202-1
https://doi.org/10.1007/s11060-016-2202-1
https://doi.org/10.1200/JCO.18.00969
https://doi.org/10.1002/pbc.29838
https://doi.org/10.1007/s11060-025-05040-x
https://doi.org/10.1007/s11060-025-05040-x
https://doi.org/10.3389/fonc.2025.1672757
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Surgical management and outcome of medulloblastoma patients at Addis Ababa between 2010 and 2018
	Introduction
	Patients and methods
	Statistical design

	Results
	Histology and staging
	Postoperative course
	Adjuvant therapy
	Recurrence
	Survival

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


