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Introduction
Retinoblastoma is the most common primary cancer of the eye 
in children,1 representing 4% of childhood cancers and less than 
1% of all cancers. Retinoblastoma may affect boys and girls 
equally, with no racial predilection. Either eye may be affected and 
bilaterality is present in 30% to 40 % of patients.2

The incidence varies from country to country and is between 
1 in 15,000 and 1 in 20,000 live births.3 Approximately 250 to 
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Aim: To ascertain the demographics, clinical features, and treatment options for children with retinoblastoma.
Methods: This was a hospital-based cohort study of all children with retinoblastoma presenting from 1 
January 2008 to 31 December 2008. Demographic data, presenting features, family history, and findings 
identified during examination were recorded for each patient. The tumours were classified using the Reese-
Ellsworth classification system. Documentation of the tumours included examination under anesthesia, 
ultrasound B-scan, and computed tomography scan as well as histopathological reporting of enucleated eyes.
Results: Twenty seven new patients with retinoblastoma were identified and 36 eyes were affected, with a 
bilaterality rate of 33%. The frequency was 4.1, with a bimodal peak of presentation of younger than 1 year 
and 4 years. The mean age at diagnosis was 3.2 years (SD, 2.5 years; range, 3 months to 8 years). Most 
of the patients were boys, (59%) and most were in the age range of 1 to 5 years (66%). There was a male 
preponderance (5:1) amongst patients younger than 1 year and the male to female ratio was equal (1:1) 
in the 1 to 5 years age range. Leukocoria was the main presentation in 38% of eyes and 19% presented 
with proptosis. Enucleation/exenteration was performed for 17 unilateral eyes (94%) and 5 bilateral eyes 
(27%) with group V disease. Groups I and II tumours (n = 1 and n = 7 for unilateral and bilateral eyes, 
respectively) were treated conservatively with cryotherapy or chemotherapy alone or in combination. The 
commonest treatment for bilateral disease was enucleation of 1 eye and chemotherapy for the fellow eye (22%). 
Radiotherapy was advised for patients with histopathological evidence of optic nerve involvement (25%).
Conclusions: Retinoblastoma usually affects infants and children younger than 5 years, with no 
sexual or racial predilection. One-third of patients demonstrate bilaterality, with leukocoria as the 
commonest presenting feature and proptosis as a feature of late presentation. In bilateral retinoblastoma, 
primary enucleation of one eye with conservative chemotherapy and/or cryotherapy of the fellow eye is 
advocated. 
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300 patients are newly diagnosed each year in the USA,4 and 
worldwide estimates are 5000 new patients each year.5 

Leukocoria and strabismus are the 2 most frequent initial 
presentations of retinoblastoma. Other presenting features include 
orbital inflammation, proptosis, uveitis, and retinal detachment. 
Sixty per cent of retinoblastomas are unilateral and most of these 
are non-hereditary (the median age at diagnosis is 2 years). 
Retinoblastoma is bilateral in 40% of patients (the median age at 
diagnosis is 1 year). All bilateral and multifocal unilateral forms are 
hereditary.

Examination under anesthesia aids the diagnosis and 
management of retinoblastoma. Enucleation is often necessary 
for unilateral disease; the decision for adjuvant treatment is 
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taken according to the histological risk factors. Conservative 
treatment for at least 1 eye is possible for most bilateral disease. 
Treatment includes cryotherapy,6-8 either alone or combined with 
chemotherapy. Long-term follow-up and early counseling about 
the risk of second primary tumours and transmission should be 
offered to parents of patients with retinoblastoma.

This study was performed to ascertain the demographics, 
clinical features, and treatment options for children with retino-
blastoma in Pakistan.

Methods
The study was a hospital-based cohort series of children with 
retinoblastoma admitted to the Department of Ophthalmology, Lady 
Reading Hospital, Peshawar, Pakistan, from 1 January 2008 to 31 
December 2008. 

All new patients presenting with retinoblastoma during this 
period were enrolled in the study. A form was designed and com-
pleted prospectively for each patient, and demographic data, 
presenting features, detailed family history, and results of examin-
ation under anesthesia of each patient were recorded. The tumours 
were classified using the Reese-Ellsworth classification system.9,10 

Baseline investigations were performed and the extent of disease 
was documented by examination, B-scan ultrasonography, and 
computed tomography scan. 

All new patients with retinoblastoma were enrolled in the 
study, including those lost to follow-up and those leaving against 
medical advice (LAMA). Children who had been diagnosed in 
previous years and were already receiving treatment were 
excluded.

Management options included enucleation, exenteration or 
partial exenteration, cryotherapy, chemotherapy, and radiotherapy. 
Chemotherapy involved a triple-regimen of vincristine, etoposide, 

and carboplatin11-17 given in 3- to 4-week cycles for 6 cycles.18,19 
Radiotherapy was advised for patients with histological evidence 
of extraocular and trans-scleral extension, inadequate resection, 
and those whose histological reports were inconclusive. 

Results
The unit admitted 27 new patients with retinoblastoma during 
the study period, for an average of 2.25 patients per month. The 
frequency was 4.1% of all children admitted to the department 
(n = 647), with a bimodal peak of presentation of younger than 
1 year and 4 years. The mean age at diagnosis was 3.2 years (SD, 
2.5 years; range, 3 months to 8 years). 

The annual crude incidence was 0.86/100,000.Most pa- 
tients were boys (59%) with most aged 1 to 5 years (67%). There 
were more boys than girls (5:1) amongst patients younger than 
1 year and the male to female ratio was equal (1:1) in the 1 to 
5 years age range. The patients’ characteristics are shown in 
Table 1.

Bilaterality was present in one-third of patients (33%); 36 
eyes were affected. Three patients (1 bilateral and 2 unilateral) 
were lost to LAMA and 5 (3 bilateral and 2 unilateral) were lost to 
follow-up.

Fourteen eyes (39%) presented with leukocoria and 7 (19%) 
presented with proptosis; the demographic data are shown in 
Table 2. All of the children with proptosis died. 

There were 8 eyes (22%) with groups I to IV disease and 22 
eyes (61%) with group V disease; the remaining 6 eyes were lost to 
follow-up. Some of the eyes could not be assessed due to loss to 
follow-up or LAMA.

Enucleation/exenteration was performed for 13 (72%) and 
5 (27%) unilaterally and bilaterally affected eyes with group V 
disease, respectively; the remaining 4 eyes were lost to follow-
up (Table 3). Eyes with groups I and II tumours (1 unilateral; 7 
bilateral) were treated conservatively with either cryotherapy 
or chemotherapy, alone or in combination. The most common 
treatment for bilateral disease was enucleation of 1 eye and 
conservative chemotherapy for the fellow eye (22%). Radiotherapy 
was recommended for eyes with histopathological evidence of 
optic nerve involvement (25%).

Table 1. Age and sex distribution of patients with retinoblastoma (n = 27). 

Sex Age range (years) Total (%)

<1 1-5 >5 

Boys  5  9  2  16 (59)
Girls  1  9  1  11 (41)
Total (%)  6 (22)  18 (67)  3 (11)  27 (100)

Table 2. Age and sex distribution of patients with leukocoria and proptosis (n = 21). 

Sex Presenting Feature Age range (years) Total (%)

<1 1-5 >5 

Male Leukocoria
Proptosis

 5
 1

 6
 1

 0
 0

 11 (30)
 2 (5)

Female Leukocoria
Proptosis

 0
 0

 2
 5

 1
 0

 3 (8)
 5 (14)

Total (%)  6 (29)  14 (67)  1 (5)  21 (100)
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Discussion
Globally, retinoblastoma is a rare neoplasm, but it remains the 
most common ocular malignancy in children worldwide.1 This is 
also the case for South Asia. The frequency of retinoblastoma in 
this study was 4.1 (1 in 24 children admitted to the unit; n = 647), 
with 2.25 new cases per month. Geographic variation in incidence 
has been reported worldwide and within regions of a country.20 The 
incidence of retinoblastoma was estimated to be 0.86 per 100,000 
population in this study, which is comparable with the low-risk 
regions of the world, although there is the possibility of under-
reporting. The highest rates are reported from Uganda (2.9/100,000 
men; 2.8/100,000 women) and Zimbabwe (2.2/100,000 men; 
3.3/100,000 women).21 Bhurgri et al observed an incidence of 
ocular malignancy of 0.9/100,000 in both Karachi and Quetta, 
which is comparable with this study.20 Although there was a male 
prediliction in this study, this finding was incidental, and there are 
no countrywide data for Pakistan.

The frequency distribution in this analysis was bimodal with a 
peak in presentation of younger than 1 year and another peak at 4 
years. The mean age at diagnosis in the USA is 2.5 years, whereas 
in this study, it was 3.2 years (SD, 2.52 years). The same trend of 
late presentation was reported by Bhurgri et al in a 5-year study of 
101 children registered at the Karachi cancer registry;22 The mean 
age was 3.96 years for boys and 3.85 years for girls. 

Unilateral retinoblastoma accounts for 60% to 70% of cases, 
and bilateral disease represents 30% to 40% of cases.2 A study 
from the USA found that the ratio of unilateral (71.9%) and bilateral 
(26.6%) disease has remained stable for the past 30 years,23 while 
a Brazilian study reported a bilateral disease rate of 50%.24 This 
study reported a rate of 33% for bilateral disease. 

Leukocoria was a presenting feature in 39% of eyes and is 
the leading symptom in most reported series.25 Proptosis was 
present in 19% of eyes with retinoblastoma. Proptosis is a late 
presenting feature and is rare in developed countries. A Brazilian 
study reported a proptosis rate of 14% in a cohort of 28 patients,24 

which is similar to this study. Only one patient presented with 
unilateral strabismus, which is in contrast to developed countries 
where strabismus is the second most common presenting feature. 

Tumours involving the fovea result in early loss of vision, causing 
the eye to deviate. Patients with strabismus tend to present early as 
it is a disfiguring sign and is noticed easily by the parents. Due to 
the late presentation in this study, it is probable that some patients 
with proptosis had a deviated eye at some stage during the course 
of the disease.

The primary aim of retinoblastoma treatment is preservation 
of the patient’s life, whereas the secondary aim of conservative 
treatment is preservation of the globe and preservation of at least 
1 eye with functional vision for patients with bilateral disease.2,26 
Treatment is designed to strike a safe balance between both aims, 
especially for patients with bilateral disease.

Eyes with advanced (group IV and V) unilateral disease and 
no prospects of useful vision were not eligible for conservative 
treatment. This included 17 (94%) of the unilateral cases in this 
study. Consequently, most (n = 13; 72%) had the affected eye 
enucleated/exenterated. For 4 children (22%) the disease was fatal 
due to intracranial or extracranial extension and 2 who were lost 
to follow-up were presumed to have died. A similar enucleation 
rate was also seen for bilateral disease due to the late presentation 
and is a typical finding in developing countries. Similar results 
are reported in a Brazilian study, where 93.3% of eyes were 
enucleated.24 Imhof et al27 reported that only 9% and 3% of 17 
children in the Netherlands were in groups IV and V, respectively, 
and only 5.9% of eyes were enucleated; all the others were treated 
with local or conservative therapies. Thus, advanced disease at 
presentation and the older age of the patients were associated with 
the need for enucleation.28

Bilateral disease shows asymmetrical involvement, with 1 eye 
usually having more advanced disease. If there is no potential for 
useful vision, common practice is to enucleate the eye with more 
advanced disease and to treat the fellow eye with conservative 
treatment such as cryotherapy,6-8 and chemotherapy.11-17 In this 
series, 5 eyes (27%) with group V disease required enucleation, 
whereas the fellow eyes (1 in group Ia and 4 in group IIb) were 
treated conservatively. Three of these children retained good vision, 
while 1 had macular involvement at presentation and 1 was lost to 
follow-up and presumed dead. Only 1 child with group IIb disease 
(2 eyes) had both eyes preserved and retains good vision. In total, 
6 eyes (33%) of patients with bilateral disease were preserved with 
good vision compared with 1 (6%) with unlateral disease. 

This study has several limitations in that, of the 36 eyes (18 
unilateral; 18 bilateral), 12 eyes were lost from the study population. 
This included 4 patients with unilateral disease and 4 with bilateral 
disease. Some parents refused treatment or chose to have a second 
opinion despite counseling. Some patients were lost to follow-up. 
The reason for this is multifold and includes lack of awareness by 

Table 3. Management of eyes with retinoblastoma (n = 36).

Procedure Number

Enucleation only 7
Enucleation, chemotherapy, and radiotherapy 8
Chemotherapy only 2
Exenteration only 1
Exenteration, chemotherapy, and radiotherapy 1
Partial exenteration only 1
Cryotherapy only 0
Cryotherapy and chemotherapy 4
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the parents of the level of morbidity and mortality involved, lack of 
resources, or a consequence of the present sociopolitical upheaval 
in the region.

In conclusion, modern conservative methods of treatment for 
retinoblastoma give a real chance for preservation of not only the 
patient’s life but also the eye and its vision, provided that an effort 
is made for early diagnosis. Parent education about the disease, 
treatment protocols, and regular follow-up is the cornerstone for 
successful treatment.
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