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ABSTRACT 

Purpose: To review the outcome of retinoblastoma management at a tertiary eye hospital in Nigeria 

over a five - year period since chemotherapy became available at our institution.  

Methods: A retrospective review of hospital records of patients folders managed for retinoblastoma 

between January 2014 and December 2018 was done. Information on age, gender, clinical findings, 

treatment, duration of follow up and survival as at June 2021. The International Retinoblastoma 

Classification and Staging Systems were used. 

Results: 120 eyes of 94 patients with RB were reviewed. Mean age at presentation was 24.1 ± 11.4 

months (range 25 days - 9 years). There were 55 (58.5%) males, 68 (72.3%) had unilateral disease while 

17 (18.1%) presented within the first year of life. Leucocoria and proptosis were the most common 

presenting signs in 53.2% and 40.4% respectively. International Retinoblastoma Stages III and IV disease 

were seen in 40.4% and 5.3% of patients respectively. Thirty-four patients (36.2%) received a 

combination of systemic chemotherapy and enucleation while 27 (28.7%) did not receive any treatment. 

Overall patient survival was 20% while 41% were lost to follow up as at June 2021. 

Conclusion: the major challenges encountered in RB management are advanced disease at presentation, 

difficulties in out-of-pocket financing of treatment, poor follow up and survival. There is an urgent need 

for a national public screening and treatment programme for this life-threatening condition.    
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INTRODUCTION 

Retinoblastoma (RB) is a life-threatening tumour of the retina seen in young children. It is the most 

frequently encountered primary intraocular cancer,1 and accounts for 3-5% of all childhood cancers.2,3 

Of the estimated 9,000 new cases occurring worldwide every year, 9-in-10 occur  in middle- and low- 

income countries.4,5 In Nigeria, a conservative estimate of 339 new cases occur annually6 constituting a 

third of all head and neck tumours in children.7  

Managing RB (and other malignancies) in developing countries is challenging due to a complex interplay 

of multiple factors such as lack of awareness, poor access to health care, delayed diagnosis, inadequate 

treatment facilities, financial constraints, socio-cultural factors etc 5,6,8,9 These culminate in late 

presentation with advanced disease, resulting in survival rates of between 23% to 70%10–12 compared to 

>90%  in more advanced nations.13,14  
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Since RB was first described in 1657, it has become a yardstick for many advances in the field of 

oncology.15 Various treatment options have evolved over time: enucleation (1900s), external beam 

radiation (1920s), photocoagulation (1950s), cryotherapy (1970s), chemo-reduction (1990s), and chemo-

reduction/consolidation (2000s).16  Over the course of a century the prognosis has changed from almost 

100% mortality to almost 100% survival in developed countries; with preservation of globe, vision and 

quality of life. This has become possible due to the expansion of knowledge, treatment options, creation 

of dedicated treatment centres and linkages between all the tiers of healthcare provision.15 Conversely, 

the paucity of all these contribute to the morbidity and mortality seen in developing countries.17 

National Eye Centre Kaduna in North-West Nigeria is the largest government-owned tertiary eye 

hospital in Nigeria which receives referrals from all over the country. Previously, RB services were 

limited to excisional biopsies (via enucleation or exenteration) for histological confirmation of the 

disease; before referring patients to multi-disciplinary teaching hospitals for further treatment. Many 

children died shortly afterwards or were lost to follow up. In 2103, we commenced administration of 

primary chemotherapy in addition to enucleation with orbital implants, and cosmetic rehabilitation. In 

2016 we set up a dedicated RB clinic and team comprising a visiting oncologist, paediatric 

ophthalmologists, oculoplasty surgeons, ophthalmic nurses, counsellor and an ocularist. Patients 

requiring external beam radiotherapy, bone marrow biopsies or palliation for disseminated disease are 

referred to other multi-disciplinary centres with the requisite resources. The aim of this study was to 

review the outcome of the patients managed for retinoblastoma at NECK over a five – year period since 

chemotherapy became available at the institution.  

 

Justification of Study 

The National Eye Centre, Kaduna is an institution saddled with the responsibilities in providing the 

platform for eye care services, research and training in the field of ophthalmology in Nigeria. 

Retinoblastoma is the most common intraocular childhood malignancy. Its management is, however, 

not without challenges especially in a developing country like Nigeria. This study sought to present the 

clinical profile and treatment outcome of patients with retinoblastoma managed in a Nigerian tertiary 

eye care facility highlighting the challenges with a view to improving the management of the disease. 

 

METHODS 

This was a retrospective case series of children aged 0 to 16 years who were managed for RB at National 

Eye Centre Kaduna, Nigeria from January 2014 to December 2018. A manual search of registers was 

conducted in the outpatient clinics, ward and theatre for all patients diagnosed and managed for RB. 

Hospital files were retrieved and the following information extracted: age, gender, presenting signs and 

stage of disease, laterality, treatment (systemic chemotherapy, surgery, radiotherapy), histopathology 

results, and duration of follow up as at June 2021. Care givers were contacted by telephone to ascertain 

if child was alive and well. 

All patients had history, complete physical examination, B-mode ocular ultrasound scan and full blood 

count in the outpatient clinic before dilated ophthalmic examination of both eyes under general 

anaesthesia. This entailed anterior segment examination with an operating microscope, and binocular 
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indirect ophthalmoscopy of the posterior segment with scleral indentation using a 20-dioptre 

condensing lens. Magnetic resonance imaging (MRI) of the orbits and brain was done by those patients 

who could afford it while a few referred cases came with a computerized tomographic (CT) scan. 

Subjects were classified using the International Intraocular Retinoblastoma Classification (IIRC), and the 

International Retinoblastoma Staging System (IRSS) for intra- and extra-ocular disease respectively.18 

Treatment for each patient was commenced according to our institutional protocol.  

Patients with Group A, B, C and D tumours received 6 cycles of systemic standard dose chemotherapy 

(SDC) comprised of carboplatin, etoposide and vincristine, with enucleation of groups C and D eyes after 

the third cycle. Those with Group E and Stage III disease received high dose chemotherapy (HDC) of 6 

and 12 cycles respectively, with enucleation after the fourth cycle. Based on histopathologic report of 

enucleation specimens, the number of cycles for Group E was increased to 12 for those with tumour at 

surgical margin (TSM) plus referral for radiotherapy. TSM was the only high-risk characteristic reported 

by the general pathologist who examined the specimens. Stage III disease were referred for 

radiotherapy after 12 cycles of HDC; while Stage IV patients were referred to a multi-disciplinary centre 

for palliation ab initio. The application of this protocol depended on patients’ ability to finance the 

different aspects of treatment.  

Data analysis: was done using Statistical Package for Social Sciences (SPSS) version 20 (IBM Corp: 

Armonk, NY, USA). Summary statistics, percentages and proportions were generated.  

RESULTS 

This review included 120 eyes of 94 patients. Mean age at presentation was 24.1 ± 11.4 months (range 

25 days - 9 years). There were 55 males and 39 females (sex ratio of 1.4:1). Sixty-eight patients (72.3%) 

had unilateral disease while 17 (18.1%) presented within the first year of life (Table 1).  Leucocoria was 

the most common presenting sign in 53.2% followed by proptosis in 40.4% (Table 2). Stages III and IV 

disease (extraocular) were seen in 40.4% and 5.3% of patients respectively while the rest presented with 

intraocular disease (Table 2). Thirty-four patients received a combination of systemic chemotherapy and 

enucleation while 27 (28.7%) did not receive any treatment. Twenty-five (26.6%) completed at least 6 

cycles of chemotherapy, 36 eyes of 35 patients were enucleated while 70 eyes were too advanced for 

surgical intervention. Overall, 39% died, 41% were lost to follow up and 20% were alive as at June 2021. 

Table 1 – Distribution of age, sex and laterality of disease (n=94)  

Age 
(months) 

Sex  Laterality 

 Male Female  Unilateral Bilateral 

0-12 10 7  11 6 

13-24 16 11  19 8 

25-36 18 7  18 7 

37-48 6 5  9 2 

49-60 3 2  4 1 

>60 2 7  7 2 

 

Table 2 – Signs & stage of disease at presentation 
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Presenting sign Frequency 
(%) 

 Stage of 
disease 

Frequency 
(%) 

Leucocoria 50 (53.2%)  Intraocular 51 (54.3%) 

Proptosis 38 (40.4%)  Stage III 38 (40.4%) 

Squint/Other 6 (6.4%)  Stage IV 5 (5.3%) 

 

 

 

*Combination of vincristine, etoposide and carboplatin 

Figure 1 - Modalities of Treatment Administered 
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Figure 2 – Proportion of subjects who received systemic chemotherapy 

DISCUSSION 

In this retrospective case series the mean age at presentation was 24 months, which is similar to reports 

from Nigeria and other developing countries where majority present in the third year of life. 19–22 This is 

older than age of presentation in developed countries and could be attributed to economic disparities 

between different regions of the world. These translate to differential access to healthcare, education 

and economic opportunities that are important determinants of health.17  

We recorded a male preponderance even though RB has no particular sex predilection. Many authors 

have documented greater numbers of boys than girls and this may be a reflection of inequities in 

accessing health services within and between countries. In Lagos, Nigeria19 and Pakistan21 there were 

more girls than boys in their series though the authors did not discuss possible reasons for this.  

Around three quarters of our patients presented with unilateral disease while 28% with bilateral disease 

which is in keeping with reports from different parts of the world.8 Because we have limited facilities for 

genetic testing, we hypothesize that most of our patients have sporadic disease because the high 

mortality rate in developing countries is not in favour of transmission of the genetic mutation to 

offspring.   

In our setting many parents seek both orthodox and unorthodox treatments (including waiting to see if 

the child grows out of the problem). It is usually a worsening of the leukocoria or progression to 

proptosis that brings them to the tertiary hospital where a definitive diagnosis of RB is made. More than 

half of our study subjects presented with leukocoria and intraocular stage of disease while 40% 

presented with orbital disease.  This is similar to findings in Lagos19 but contrary to reports from  Kano 

(Nigeria),9 Sudan,11 Zambia12  where extraocular disease was the main presentation. Some of the 

reasons could be: (i) NECK receives referrals from all over Nigeria particularly the Northern states which 

have a large population (ii) Being a government –owned tertiary eye hospital our services are relatively 

cheap, and we provided waivers for consultation, accommodation, anaesthesia and surgery fees for this 
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life-threatening condition. It is possible that this generated awareness and encouraged earlier 

presentation.  

Outcome of treatment was varied: 39% died, 41% lost to follow up and 20% were alive as at June 2021. 

Those confirmed dead had advanced disease at presentation and received only palliative treatment with 

blood transfusion and systemic antibiotics because they could not withstand chemotherapy; as well as 

those who could not complete the recommended chemotherapy cycles or radiotherapy for advanced 

orbital disease. Those lost to follow up (41%) comprised those who did not receive any treatment 

(28.7%) or could not complete the desired number of chemotherapy cycles. Despite the multiple 

waivers, many poor patients could not afford the cost of chemotherapy drugs, repeated haemograms, 

brain imaging as well as the indirect costs associated with each hospital visit (transportation, feeding, 

lost wages for accompanying adults, etc). We can only hypothesize that some died either of the disease 

or some other cause; while others may have been cured and did not see the need to return. It is also 

possible that they decided to seek treatment elsewhere. These challenges of poor follow up and 

financing treatment have been reported from other researchers – 39% form Lagos and parts of Nigeria 

and many developing countries and is a reflection of health system weaknesses. The 19 patients (20%) 

who were alive and still coming for follow up are those who had enucleation and at least 6 cycles of 

chemotherapy. This is much lower than 89.6% reported from a private tertiary eye hospital in India22 

which had all the required facilities under one roof. 

Enucleation:  33/36 enucleated eyes (92%) had tumour at the optic nerve surgical margin (TSM) implying 

that there was residual tumour in the orbit which required radiotherapy for effective control. None of 

our patients received radiotherapy due to non-functionality of the machines at the few centres that had 

them; as well as the prohibitive cost. Also, because TSM was the only high-risk characteristic (HRC) 

reported by the general pathologist it is possible that choroidal invasion, anterior segment involvement 

was missed resulting in relapse or recurrent disease. Radiotherapy and quality histopathologic reporting 

are crucial for postoperative counselling and management; lack of which necessitated extending the 

chemotherapy to 12 cycles for 16% of our patients. The lack of ophthalmic pathologist has been 

reported from Sudan8 but this does not seem to be the case in India and Pakistan 

Though three quarters of our subjects presented with unilateral disease which is potentially curable by 

enucleation, only 2.1% consented to primary enucleation compared to 75.7% in SW China23 and 60.4% in 

India.22 We offered systemic chemotherapy as first line treatment for three reasons: (i) To get the 

parents to commit to treatment because obtaining parental consent for primary enucleation is  difficult 

and may lead to abscondment; and re-presentation with orbital or distant metastasis later on. Many 

parents were more receptive to chemotherapy and subsequent enucleation when the eye had shrunk 

(ii) to achieve chemoreduction in those with orbital disease before attempting enucleation (iii) to take 

care of micro-metastases at the time of presentation.  

A limitation of this study is that being a retrospective hospital-based study it cannot be extrapolated to 

the general population. Some information was incomplete such as ascertainment of survival/death for 

those who were LTFU due to lack of functioning telephone number. Follow up period was short 

especially for those enrolled in the last 2 years of the study which might reveal important information. 

Lack of imaging and radiotherapy facilities under one roof, poor financing mechanism for treatment 

encouraged loss to follow up. A strength is that we mobilized the resources available to us under one 
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roof to establish a team, provide subsidized services, and establish a baseline which will serve as a 

baseline for future studies and reduce fragmentation of care. 

Implications of findings for patients is that we are seeing them too late to save their lives. About half 

presented with extraocular disease which is a late stage that requires more resources to treat with 

poorer prognosis. Intraocular unilateral RB is potentially curable by primary enucleation which may be 

more appropriate for resource-constrained settings. The availability of an ocularist to provide good 

cosmetic rehabilitation can improve acceptance of enucleation and the quality of life for both child and 

parents/caregivers. Follow up is a crucial aspect of management and parents/caregivers need to 

collaborate with providers in providing feedback in order to aid documentation and research for better 

management. For providers: RB is a priority for us in NEC due to the increasing awareness among the 

general population. Our subsidies have helped many patients but are still not enough to save many. We 

need to invest in finding children in infancy and getting them into the care system. COVID-19 has 

expanded opportunities for utilizing technology for collaboration within and outside Nigeria eg virtual 

tumour board meetings. We need to explore the option of twinning between institutions (nationally and 

internationally), and conduct quality research. Also, the availability of a searchable database of 

paediatric eye care service providers and a toll-free number for linking children with providers are 

opportunities for finding patients early and instituting treatment. 

For policy makers, there should be greater commitment of resources to mitigate catastrophic health 

spending for parents of these children. NEC is willing and able to be a Centre of Excellence in RB 

management if we can get support from government for health education, screening programs, 

financing care, training/retraining/retaining of healthcare workers. There is need for development of 

national guidelines for management of RB. 

CONCLUSION: the major challenges of RB management at our institution are advanced disease at 

presentation, difficulties in out-of-pocket financing of treatment, poor follow up, poor survival and 

resistance to primary enucleation. However, we have succeeded in creating a multi-disciplinary team 

that provides many services under one roof which we aim to improve upon. There is an urgent need for 

a public screening and treatment programme for this life-threatening condition.   

 

Ethical Approval  
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