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Objective: The aim of our study was to characterize the evacuated African patients 
diagnosed with retinoblastoma and referred to the Portuguese national referral center 
(Centro Hospital e Universitário de Coimbra, University of Coimbra), identifying inequal
ities in the stage of diagnosis and prognostic results.
Design: Retrospective observational study of evacuated African patients diagnosed with 
retinoblastoma and referred to the Portuguese National Referral Center (Centro Hospital 
e Universitário de Coimbra, University of Coimbra).
Results: The study included 15 patients between October 2015 and October 2020 from 
Angola, Cape Verde, Guinea-Bissau and São Tomé and Príncipe. Seven (46.7%) children 
presented bilateral retinoblastoma. The median age at the time of diagnosis was 20.9 
(interquartile range, 16–41) months. The presenting symptoms were leukocoria (86.7%), 
strabism (53.3%) and buphthalmus (40%). In terms of tumor staging, five (33.3%) children 
presented with extraocular retinoblastoma and 10 (66.7%) children presented with intraocu
lar retinoblastoma. At presentation, no pineal involvement was diagnosed but two (13.3%) 
children presented with central nervous system involvement at the time of the first observa
tion. Children were treated with enucleation, exenteration, systemic chemotherapy, intra- 
arterial chemotherapy and/or supportive palliative care. During the follow-up period (mean 
27.2 ± 18.2 months), the overall survival was 73.3%.
Conclusion: A small proportion of African children are being referred to our center, when 
considering the expected incidence of retinoblastoma in these countries, and referred children 
arrive at advanced stages of the disease, compromising treatment outcomes. Considering 
retinoblastoma is now a curable disease, national and international interventions are required 
to attempt a better management of children born in low-income countries.
Keywords: retinoblastoma, low income countries, treatment of advanced disease

Background
Retinoblastoma is the most prevalent intraocular tumor of infancy, with an estimated 
incidence of 1 case per 16,000 to 18,000 live births, with no differences between 
genders or races.1,2 Treatment strategies for retinoblastoma have dramatically evolved 
in the last decade, and nowadays successful treatment options are available, with 
survival rates superior to 90%, in most cases with globe and vision preservation, 
when the diagnosis is made precociously.3,4 With the development of new treatment 
strategies with excellent efficacy and safety outcomes, retinoblastoma has become 
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a hallmark of discrepancies between high- and low-income 
countries, where neither diagnosis nor treatment are avail
able due to lack of human and material differentiated 
resources. Recently, a study including more than half of 
all new retinoblastoma cases worldwide in 2017, described 
that patients from low-income countries were diagnosed at 
a significantly older age (median age of 30.5 months) and at 
more advanced stages (49.1% having extra-ocular retino
blastoma and 18.9% with metastasis) when compared with 
high-income countries.5

In 2015, a Portuguese National Referral Center for the 
treatment of retinoblastoma was created in Centro 
Hospitalar e Universitário de Coimbra. At the same time, 
protocols were established with Portuguese-Speaking 
African Countries (PALOP), namely Angola, Cape 
Verde, Guinea-Bissau and São Tomé and Príncipe, former 
colonies of the Portuguese empire, that have signed offi
cial agreements to promote the development of culture, 
education, and preservation of the Portuguese language. 
Children born in these four countries with lesions suspi
cious of retinoblastoma can be referred for definite diag
nosis, staging, treatment and follow-up at our center, under 
a protocol supported by the Portuguese government.

The aim of this study is to report the retinoblastoma 
stage at diagnosis in African patients referred to our center 
and to investigate treatment outcomes of these patients.

Methods
Study Population
We performed a cohort retrospective observational study 
including children born in PALOP Countries consecutively 
diagnosed with retinoblastoma at the Portuguese National 
Referral Center of Intraocular Tumours, between 
October 2015 and October 2020. Our study was approved 
by the ethics committee of University of Coimbra and of 
Centro Hospitalar e Universitário de Coimbra and was 
performed according to the tenets of Declaration of 
Helsinki.

Inclusion criterion was the diagnosis of retinoblastoma 
in children evacuated from a PALOP Country, referred to 
the Portuguese National Reference Center of Intraocular 
Tumors.

At the diagnosis, the child’s complete medical history 
was obtained, and ophthalmological examination per
formed by a team specialized in pediatric ophthalmology 
and ocular oncology. Examination under anesthesia was 
performed for detailed fundus evaluation and to capture 

and record fundus images with RetCam3 (Clarity Medical 
Systems, Inc.). All the children were also observed by 
a team of pediatric oncologists for a complete comprehen
sive systemic evaluation. Staging was performed by the 
multidisciplinary team according to the International 
Classification of Retinoblastoma (ICRB) staging system 
and, in case of extra-ocular retinoblastoma, according to 
the American Joint Commission on Cancer (AJCC) sta
ging system (8th edition).6,7 Blood samples were collected 
and were used to obtain a complete genetic testing for RB1 
mutations. At baseline and periodically during the follow 
up (every 3–6 months), the included participants under
went cerebral magnetic resonance imaging (MRI) for eva
luation of pineal involvement.

Patients with bilateral retinoblastoma, pineal involve
ment, positive family history of retinoblastoma or with 
a RB1 pathogenic variant found in the genetic testing 
were included in the hereditary retinoblastoma group. 
Remaining patients (unilateral retinoblastomas with nega
tive family history and negative genetic testing) were 
included in the non-hereditary retinoblastoma group.

Statistical Analysis
Patients were characterized in terms of demographics 
(region of birth, sex, age at diagnosis, clinical signs at 
presentation and familial history of retinoblastoma) and 
tumor characteristics (eye stage according to ICRB and 
AJCC, multifocality and laterality). Information regarding 
time between first diagnosis of lesion suspicious of retino
blastoma in the home country and first observation at our 
center was also registered.

Epidemiological data, namely annual living births and 
population under 5 years old, were obtained from the 
databases of the United Nations Population Fund. These 
values were used to calculate the estimated expected 
annual incidence in each country considering 1 per 
16,000–18,000 annual incidence of retinoblastoma.

All statistical analysis was performed using IBM SPSS 
Statistics 26 for Windows.

Results
Demographics and Clinical Presentation
During the 5 years of the study, 15 children (6 females and 
9 males) referred to our center were diagnosed with reti
noblastoma. Four (26.7%) children were born in Angola, 4 
in Cape Verde, 6 (40%) in Guinea-Bissau and 1 (6.7%) in 
São Tomé and Príncipe (Table 1). The mean annual 
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population under 5 years, calculated with data from the 
United Nations Population Fund, and the respective 
expected estimated annual incidence considering an inci
dence of 1 in 16,000–18,000 can be found in Table 1.

None of the children presented with a known positive 
family history. Seven (46.7%) children presented with bilat
eral retinoblastoma. The median age at the time of diagnosis 
was 20.9 (interquartile range, 16–41) months. The present
ing symptoms at the first observation at our center were 
leukocoria (present in 86.7% of children) and strabism (in 
53.3%). Six (40%) children presented with buphthalmus, 
cellulitis or proptosis suggestive of orbital invasion. Two 
(13.4%) were enucleated at the hometown country before 
the referral, of which one was present with orbital recurrence 
at the time of first observation at our center.

The following RB1 pathologic variants were found in the 
referred children: c25020+1G>T, c1981C>T (pArg661Trp), 
c958C>T (pArg320*), c1891C>T (Gln631*) and 
c1945delinsAA (pLeu649Asnfs*4). Three children did not 

perform a genetic test due to progressive advanced disease at 
the time of arrival to our center.

Retinoblastoma Staging
Five (33.3%) children presented with extraocular retino
blastoma at the time of first observation at our center, three 
with bilateral retinoblastoma (from which two had bilat
eral extraocular retinoblastoma) and two with unilateral 
extraocular retinoblastoma. Extraocular disease was clini
cally evident, with proptosis and/or orbital mass (cT4b), in 
four patients, and one patient had only radiologic evidence 
of bilateral retrobulbar optic nerve involvement (cT4a), 
according to the AJCC TNM Classification System 
(Figure 1).

The remaining 10 (66.7%) children with intraocular reti
noblastoma presented the following classification according 
to the ICRB staging system: 6 (40%) unilateral retinoblasto
mas were classified as group E and 4 (26.8%), that presented 
bilateral retinoblastoma, had group E retinoblastoma in the 

Table 1 Mean Annual Population at Risk of Retinoblastoma and Estimated Retinoblastoma Incidence in Portuguese-Speaking African 
Countries

Mean Annual 
Population Under 5 
Years (2015–2020)

Retinoblastoma Annual 
Incidence Estimation 
Based in 1:18.000

Retinoblastoma 
Incidence Annual 
Estimation Based in 
1:16.000

Children Referred to 
Our Center Between 
2015 and 2020 (n)

Guinea-Bissau 229,666 12.8 14.4 6

Angola 5,459,583 303.3 314.2 4

Cape Verde 53,334 2.9 3.33 4

São Tomé and Príncipe 30,000 1.7 1.9 1

Figure 1 Bilateral RB cT4b treated with bilateral enucleation with a pre-chiasmatic approach with collaboration with neurosurgery. Macroscopic image of the two 
enucleated ocular globes (A). Magnetic resonance imaging before surgery (B and C).
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worst eye and group B (1, 6.7%), group C (1, 6.7%) or group 
D (2, 13.4%) retinoblastoma in the best eye (Table 2).

At presentation, no pineal involvement was diagnosed. 
Two (13.3) children presented with central nervous system 
involvement at the time of the first observation at our 
center. Other distant metastasis (e.g. bone marrow, liver 
or other) was not found in our sample.

Treatment Outcomes
Considering the treatment of children diagnosed with uni
lateral retinoblastoma, two (13.3%) children were enu
cleated and as no pathological prognostic risk factors 
were found no systemic chemotherapy was necessary. 
Four (26.7%) children were submitted to enucleation com
plemented with systemic chemotherapy, namely six cycles 
of the association of vincristine, etoposide and cisplatin 
(VEC). One child had already been enucleated in their 
home country and no further treatment was necessary. 

Finally, one child presented with aggressive CNS involve
ment at the time of referral and only supportive palliative 
care was offered (Figure 2).

Considering the treatment of children diagnosed with bilat
eral retinoblastoma, one child was submitted to bilateral enu
cleation with pre-chiasmatic bilateral optic nerve section, in an 
intervention with the collaboration of the neurosurgery depart
ment (Figure 1). One child was submitted to eyelid sparing 
orbital exenteration and the fellow eye was treated with sys
temic chemotherapy (6 cycles of VEC) complemented with 
transpupillary thermotherapy (TTT) (Figure 3). One child 
presented with aggressive CNS involvement at the time of 
referral and only supportive palliative care was offered. The 
remaining 4 children were submitted to enucleation of the 
worst eye and the fellow eye was treated with a combination 
of systemic chemotherapy (6 cycles of VEC) complemented 
with intra-arterial chemotherapy (one child), intravitreal che
motherapy (one child) or TTT (one child) (Figure 4).

Table 2 Patients Diagnosed with Retinoblastoma Evacuated from Angola, Guinea-Bissau, Cape Verde and São Tomé and Príncipe

Case Country of 
Birth

Age at 
Diagnosis 
(Months)

Bilateral Stage Treatment Death Follow-Up 
(Months)

1 Cape Verde 29 No Group Ea Enucleation + Chemo No 54

2 Cape Verde 23 No Group Ea Enucleation Yes 36

3 São Tomé and 
Príncipe

62 No Group Ea Enucleationc No 48

4 Guinea-Bissau 33 No Group Ea Enucleation No 48

5 Cape Verde 27 No cT4bb Enucleation + Chemo + RT No 48

6 Guinea-Bissau 27 Yes cT4bb and Group Ca Exentaration + Chemo + RT + TTT No 44

7 Angola 36 Yes cT4a and cT4ab Bilateral enucleation Yes 9

8 Guinea-Bissau 52 No cT4bb Palliative Yes 2

9 Guinea-Bissau 32 Yes cT4b and cT4bb Palliative Yes 2

10 Guinea-Bissau 5 Yes Group E and Ba Enucleation + chemo + IAC No 24

11 Cape Verde 16 Yes Group E and Da Enucleation + Chemo + intravitreal 
chemo

No 24

12 Guinea-Bissau 52 No Group Ea Enucleation + chemo No 24

13 Angola 12 Yes Group E and Ca Enucleation + chemo + TTT No 24

14 Angola 41 No Group Ea Enucleation + chemo No 15

15 Angola 8 Yes Group E and Da Enucleation + chemo No 6

Notes: aInternational Classification of Retinoblastoma (ICRB), bAmerican Joint Commission on Cancer (AJCC) staging system (8th edition), cEnucleation performed in the 
home country. 
Abbreviations: RT, radiation therapy; TTT, transpupillary thermotherapy.
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During the follow-up period (mean 27.2 ± 18.2 months), 
the overall survival was 73.3%. Two children died soon after 
referral due to advanced metastatic retinoblastoma at presen
tation, one died 9 months after bilateral enucleation due to 
leptomeningeal invasion during the follow up and one 

presented with pineal involvement 12 months after the initial 
treatment. Two children, both with bilateral retinoblastoma, 
both presented recurrence of retinoblastoma activity in the 
best eye at 6 months of follow up and were successfully 
treated with intra-arterial chemotherapy.

Figure 2 Unilateral advanced Retinoblastoma presenting with aggressive orbital invasion (A) and central nervous system involvement seen in the magnetic resonance 
imaging (B and C). Only supportive palliative treatment was offered.
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Discussion
We present a comprehensive analysis of children born in 
low-income African countries, referred to a reference cen
ter for the management of retinoblastoma, during a period 
of 5 years. The median age at diagnosis in our sample was 
20.9 months which was in accordance with the data 
reported recently by the Global National Retinoblastoma 
Group. In a cross-sectional analysis of retinoblastoma 
presentation by national income level, the group reported 
a median age at diagnosis of 30.5 months in children born 
in low-income countries, which contrasted enormously to 
the median age of 14.1 months found in children born in 
high-income countries.5 However, the proportion of extra- 
ocular retinoblastoma was slightly lower in our sample 
(33.3% vs 49.1%, respectively).5 As reported before, we 

found a smaller proportion of familial history of retino
blastoma. It is believed that in low-income countries the 
incidence of hereditary retinoblastoma is lower compared 
with high-income countries due to higher mortality and 
lower reproduction in the affected patients.

For all the countries (Angola, Cape Verde, São Tomé 
and Príncipe and Guinea-Bissau) the number of referred 
children was substantially lower than the estimated inci
dence based on the annual birth rates of these countries. 
A recently published paper analyzing 1024 patients from 
43 African countries also found that fewer than half of 
the expected number of patients with retinoblastomas 
were referred to specialized centers.8 This can be 
explained by the high mortality in the first years of 
life, low access to healthcare facilities and other barriers 

Figure 3 Bilateral Retinoblastoma with orbital invasion of the right eye (A). Magnetic resonance imaging revealing the orbital invasion and an intraocular lesion in the left eye 
(B). Partial exenteration was performed (C), followed by systemic chemotherapy and transpupillary thermotherapy of the left eye (D).
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in these countries. The proportion of referred children 
born in Angola is considerably lower when compared 
with the other countries. This can be explained by the 
fact that Angola provides cancer treatment at Instituto 
Angolano de Controlo de Cancer, where enucleation and 
systemic chemotherapy can be offered to the children. 
Furthermore, Angola has a higher immigration rate and 
possibly some children can be treated in other foreign 
countries. Nevertheless, it must be a priority to improve 
health education about retinoblastoma in Portuguese- 
speaking African countries, in order to increase the 
rate of referred children, at early disease stages, to 
achieve in the future better outcomes in the treatment 
of these children.

Enucleation performed in the home country can be 
lifesaving in children with unilateral retinoblastoma, as 
there is a significant delay between the referral and the 
definite time of travel to our center, which consequently 
delays treatment. However, it is important to guarantee the 
safety of the procedure and that pathology analysis is 
performed to guide the adequate subsequent treatment. In 
the two cases of children who were enucleated in their 
home country, both by Portuguese ophthalmologists in 
humanitarian missions in the respective countries, only 
one had access to cerebral imaging before the procedure 
(computed tomography scan or nuclear magnetic reso
nance imaging) and to pathology analysis, that was per
formed to the enucleated specimen posteriorly sent to 

Figure 4 Bilateral Retinoblastoma presenting with buphthalmos of the left eye (A and C) and an intraocular lesion in the right eye (B).
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Portugal. The other case presented aggressive orbital inva
sion when first observed at our center and died shortly 
after arriving.

Considering retinoblastoma is a curable disease, 
national and international interventions are required to 
attempt a better management of children born in low- 
income countries. The information in our report helps to 
better understand current gaps in the process of referral of 
children with ocular lesions suspicious of retinoblastoma.

Strengths and Limitations
- First results of retinoblastoma-diagnosed children born in 
Portuguese Speaking African Countries, providing epide
miological information and survival rates in these low- 
income countries.

- Experience of a national reference center in the man
agement of advanced cases of retinoblastoma, in which 
definite treatment protocols are still lacking.

- Alert for the importance of an early diagnosis and 
referral of children with retinoblastoma born in low 
income countries.

- Our limitations include a small sample and a selection 
bias of the children arriving in our center.

Conclusion
In summary, we report our center’s experience in the 
treatment of African children diagnosed with retinoblas
toma and evacuated from their home country for treatment 
at a referral center. We found that a small proportion of 
children are being referred, when considering the expected 
incidence of retinoblastoma in these countries. Referred 
children arrive at our center with advanced stages of the 
disease, compromising treatment outcomes and survival. 
In the future, we hope to improve the local awareness in 
PALOP countries regarding early retinoblastoma diagnosis 
and of the possibility of evacuation for treatment at our 
National Referral Center to ultimately remove the discre
pancies in the access to healthcare facilities for children 
born in these low-income countries.

Patient and Public Involvement
It was not appropriate or possible to involve patients or the 
public in the design, or conduct, or reporting, or dissemi
nation plans of our research.
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