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Abstract
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Conclusion: Management of retinoblastoma has been improved in the last decade and requires a multidisciplinary approach. Me-
ticulous examination in the first few years and early detection of tumor can save life, globe and vision. 

Results: A total of 84 patients diagnosed as retinoblastoma were included in this study from January 2017 to December 2017. 47 
(55.95%) were male and 37 (44.04%) female. The age at diagnosis ranged from 1 month to 132 months. Most common clinical pre-
sentation was leukocoria found in 75 (89.28%) patients. Laser photocoagulation was done in 6 (7.14%) patients. Enucleation was 
performed in right eye 16 (19.05%) and left eye in 26 (30.95%) patients. Total 57 (67.85%) patient received systemic chemotherapy. 
External beam radiotherapy was given in 1 (1.19%) patient, had advance retinoblastoma with intracranial metastasis.

Objectives: To evaluate the incidence, clinical characteristics and management of retinoblastoma patients in developing country.

Introduction: Retinoblastoma is the most common primary intraocular malignancy in children and accounts for approximately 4% 
of all childhood cancers. In developing countries incidence of retinoblastoma is higher. Chemoreduction plus focal consolidation has 
an important role for treatment of retinoblastoma.

Methods: The prospective study was conducted in the Department of Oculoplasty, Ispahani Islamia Eye Institute and hospital, Dhaka, 
Bangladesh during the period from January 01, 2017 to December 30, 2017. We included all new patients of 1 month to 132 months, 
clinically diagnosed as retinoblastoma of either sex attended in the out-patient department during the study period. The patient 
treated in other hospital were excluded from the study. Primary treatment given to all patient included laser photocoagulation, 
enucleation, systemic chemotherapy and external beam radiotherapy. Patients were followed up 3 monthly for one year.

Introduction

Retinoblastoma is the most common primary intraocular malignancy in children [1-13] and accounts for approximately 4% of all 
childhood cancers [3,5]. This rare disease affect 1 in 15,000 to 18,000 live births [1,3,5,7,12]. Retinoblastoma can be sporadic or familial, 
hereditary or non-hereditary and 6% of cases have a positive family history [2,5]. In hereditary retinoblastoma, one allele of the RB1 gene 
is mutated in all body cells and the further mutagenic event “second hit” affects the second allele on chromosome 13q14 [1,2,9]. The aver-
age age at diagnosis is 18 months, unilateral cases diagnosed at around 24 months and bilateral cases before 12 months [5,7,11].
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Cure rates depends on the location of the tumor, whether it is endophytic or exophytic and whether or not it spreads systemically 
or intracranially [2]. In developing countries incidence of retinoblastoma is higher [3] and most of the cases are diagnosed at advanced 
stages [4]. Many factors like low socioeconomic status [2], illiteracy and lack of access to healthcare resources account for this high rate 
of advanced disease [3].

The recent advances for management of retinoblastoma including enucleation, radiotherapy, chemotherapy, and focal treatments with 
cryotherapy, transpupillary thermotherapy, and laser photocoagulation [2,5,7,15] contributes to better survival, salvage globe and then 
vision [7,15]. Chemoreduction plus focal consolidation has an important role for treatment of retinoblastoma and ensure permanent 
control [17,20].

The survival rate in children with retinoblastoma is 95% in the developed world, but in the developing countries it is 60% in Asia and 
30% in Africa [13,15]. Only 50% children with retinoblastoma survive worldwide [3,14,16].

Purpose of the Study 

The purpose of this study is to evaluate the incidence, clinical characteristics and management of retinoblastoma patients in develop-
ing country.

Methods

The prospective study was conducted in the Department of Oculoplasty, Ispahani Islamia Eye Institute and Hospital, Dhaka, Bangla-
desh, during the period from January 01, 2017 to December 30, 2017. This study was approved by the Institutional Review Board and the 
objectives of the study, the nature of the disease, the treatment modalities and the outcome of the disease were explained to the patient’s 
parents. Informed consent was obtained from patient’s legal guardian. 

We included all new patients of 1 month to 132 months, clinically diagnosed as retinoblastoma of either sex attended in the out-patient 
department during the study period. The patient treated in other hospital were excluded from the study.

Demographic and clinical data include age, sex, laterality, family history, first symptom, clinical presentation and vision. All the chil-
dren underwent examination under anaesthesia for diagnosis and classification of retinoblastoma. The new international classification 
of retinoblastoma was followed (Table 1) [1,15]. Ultrasonography was done in every patients and CT scan in selected cases. The location 
of distant metastasis was also observed.

Group A Small tumor (< 3 mm) outside macula
Group B Bigger tumors (> 3 mm) or any tumor in macula or any tumor with subretinal fluid
Group C Localized seeds (subretinal or vitreous)
Group D Diffuse seeds (subretinal or vitreous)
Group E Tumor touching the lens, Neovascular glaucoma, Tumor anterior to anterior vitreous face involving ciliary body or 

anterior segment, Diffuse infiltrating retinoblastoma, Opaque media from hemorrhage, Tumor necrosis with aseptic 
orbital cellulitis and Phthisis bulbi

Table 1: International classification of intraocular retinoblastoma.

Primary treatment given to all patient include laser photocoagulation, enucleation, systemic chemotherapy and external beam radio-
therapy. Patients were followed up 3 monthly for one year.
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Results

A total of 84 patients diagnosed as retinoblastoma were included in this study from January 2017 to December 2017. 47 (55.95%) 
were male and 37 (44.04%) female. The age at diagnosis ranged from 1 month to 132 months, with a mean of 29.48 months. Number 
of patients according to age were presented in table 2 and showed incidence of retinoblastoma is less after 5 years of age. Among the 
unilateral cases (59), right eyes were involved in 22 (26.19%) and left eyes in 37 (44.04%) patients. 25 (29.76%) patients had bilateral 
involvement. Positive family history was found in 4 (4.76%) patients.

Age Number of patient
1 - 12 months 20 (23.80%)

13 - 24 months 29 (34.52%)
25 - 36 months 20 (23.80%)
37 - 48 months 5 (5.95%)
49 - 60 months 5 (5.95%)

61 - 132 months 5 (5.95%)

Table 2: Number of patient according to age.

Visual acuity was assessed, fixation and follow were present in right eye 37 (44.04%) and in left eye 29 (34.52%) patients. First 
symptom before presenting to retinoblastoma center noticed by the parents were leukocoria 72 (85.71%), squint 1 (1.19%), proptosis 
5 (5.95%), Cellulitis 3 (3.57%), hyphaema 2 (2.38%) and phthisis bulbi in 3 (3.57%) patients. The clinical mode of presentation at reti-
noblastoma center were leukocoria 75 (89.28%), squint 3 (3.57%), proptosis 8 (9.52%), cellulitis 10 (11.90%), hyphaema 8 (9.52%), 
Phthisis bulbi 3 (3.57%), nystagmus 1 (1.19%), glaucoma 2 (2.38%) and staphyloma 1 (1.19%). 

According to the international classification of retinoblastoma most of the patients were presented in advance stage showed in table 
3. In right eye 43 (51.19%) and left eye 52 (61.90%) patients had advance disease. Lymph node metastasis were found in 2 (2.38%) and 
intracranial metastasis in 1 (1.19%) patient.

Group Right eye Left eye
A 0 1 (1.19%)
B 2 (2.38%) 5 (5.95%)
C 0 4 (4.76%)
D 2 (2.38%) 0
E 43 (51.19) 52 (61.90%)

Table 3: Clinical diagnosis of retinoblastoma.

The treatment modalities were laser photocoagulation, enucleation, systemic chemotherapy and external beam radiotherapy (EBRT) 
(Table 4). Laser photocoagulation was done in 6 (7.14%) patients. Enucleation was performed in right eye 16 (19.05%) and in left eye 
26 (30.95%) patients. Total 57 (67.85%) patient received systemic chemotherapy, the standard chemotherapeutic agents used are vin-
cristine, etoposide and carboplatin (VEC protocol). Standard 6 cycle chemotherapy was given in unilateral cases and 12 cycle in bilateral 
cases. External beam radiotherapy was given in 1 (1.19%) patient, had advance retinoblastoma with intracranial metastasis. Combined 
therapy (laser therapy, enucleation, chemotherapy and radiotherapy) was given in 35 (41.66%) patients. 18 patient refuse to receive 
treatment when they were advised for enucleation and chemotherapy.
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No Treatment Right Eye Left Eye
1 Laser Photocoagulation 2 (2.38%) 4 (4.76%)
2 Enucleation 16 (19.05%) 26 (30.95%)
3 Systemic Chemotherapy 32 (38.09%) 42 (50%)
4 Radiotherapy 1 (1.19%) 0
5 Treatment refusal 12 (14.28%) 13 (15.47%)

Table 4: Primary treatment given.

Figure 1: Clinical Presentation of Retinoblastoma (Left to right): a) Leukocoria, b) Leukocoria with Pseudohypopyon, c) 
Squint, d) Proptosis, e) Phthisis bulbi, f) Staphyloma.

Figure 2: Post EBRT in Advance Retinoblastoma.
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Figure 3: (Left to right) a) Long Optic Nerve Section after Enucleation. b) Post-Operative Enucleation. c) After Prosthesis. d) 
Aseptic Cellulitis with Retinoblastoma. e) Post-Operative Enucleation. f) After Prosthesis.

Figure 4: Side distribution.
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Figure 5: Mode of presentations.

Discussion

Treatment of retinoblastoma depends on the unilateral or bilateral involvement, clinical presentation, stage of retinoblastoma and 
extension of the disease [1]. This intraocular malignancy if not treated on time can lead to death within one to two years [15]. Infants with 
family history should be examined repeatedly for the first few years of life [6]. Recurrent retinoblastoma in the only remaining eye is a 
distressing factor for both patient and physician [19].

In our study, the age at diagnosis was ranged from 1 - 132 months (mean 29.48 months). Leal-Leal C., et al (2004) in their study, 
showed age ranged from 1 day-182 months and mean 27.68 months. Menon., et al. (2000) reported average age at diagnosis 30 months, 
which is similar to our study. In another study, the mean age was 3.10 ± 1.66 years [8]. About 80% of children are diagnosed before 3 years 
[2] and the incidence of retinoblastoma is less after 5 years of age. 

Out of 84 patients, 59 (70.23%) unilateral and 25 (29.76%) bilateral involvement were found in this study. Leal-Leal C., et al. (2004) 
reported the unilateral disease in 72.8% and bilateral disease in 27.20% patients. Unilateral 86% and bilateral 14% involvement was 
reported by Roy P., et al (2018). In this study, 47 (55.95%) were male and 37 (44.04%) were female. Leal-Leal C., et al. showed out of 
500 patients male were 262 and female were 238. Roy P., et al. reported 51.20% male and 48.80% female. There is no sex predilection 
for retinoblastoma. Positive family history was found in 4 (4.76%) patients in our study. Only 1 (1.33%) out of 43 patients had positive 
family history, in another study [8]. Chantada GL (2004) found only one patient of positive family history, out of 224 cases. Yanik O., et al. 
reported only 6% of familial cases. Sporadic cases are more common than familial cases.

The clinical mode of presentation were leukocoria 75 (89.28%), squint 3 (3.57%), proptosis 8 (9.52%), cellulitis 10 (11.90%), hypha-
ema 8 (9.52%), phthisis bulbi 3 (3.57%), nystagmus 1 (1.19%), glaucoma 2 (2.38%) and staphyloma 1 (1.19%) in our study. Roy P., et al. 
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in their study, showed that leukocoria 53.06%, squint 6.12%, proptosis 10.20% and cellulitis 6.12%. The most common presenting sign 
was leukocoria (68%) in another study [23]. But Menon BS., et al. in their study reported leukocoria 72% and proptosis 83% were the 
presenting sign. Leukocoria is one of the most common clinical presentation in patient with retinoblastoma.

According to the international classification of retinoblastoma, most of the patients in this study were presented in advance stage. In 
the right eye 43 (51.19%) and the left eye 52 (61.90%) patients had advance disease. Almost 30% of patients were diagnosed at advanced 
stage reported by Leal-Leal C., et al (2004). Lymph node metastasis were found in 2 (2.38%) patients in our study. In contrast to this, 
Chantada GL., et al. reported that 1 patient had lymph node metastasis. Presentation in advance stage is mostly due to delayed diagnosis 
and lack of access to healthcare resources.

Enucleation was performed in the right eye among 16 (19.05%) and in the left eye among 26 (30.95%) of patients. Total 36 (42.85%) 
patients had enucleation due to advance retinoblastoma. Leal-Leal C., et al. (2004) in their study showed that enucleation was performed 
in 87.62% of the patients with advanced retinoblastoma and differs from ours may be due to late presentation at the retinoblastoma 
center. This was a multicenter study and many patients were from rural communities where prevalence of the disease was higher [4]. 
Enucleation was done in 65.11% of the patients in another study [8]. Shields CL., et al. (2004) study showed enucleation was done in 15% 
cases only because of early diagnosis followed by chemotherapy and focal therapy.

In our study, a total of 57 (67.85%) patients received systemic chemotherapy. Systemic chemotherapy was advised in patients with 
bilateral and advance disease to prevent orbital invasion and metastasis with good response. But 42.85% patients had enucleation due to 
advance retinoblastoma. Shields CL., et al. (2002), in their study 100% patients receive 6 cycle systemic chemotherapy and retina tumour, 
vitreous seeds, subretinal seeds showed favorable response of regression. Kim J., et al. reported 2 patients with unilateral intraocular 
retinoblastoma and persistent vitreous seeding treated with intra-arterial chemotherapy after failed systemic chemotherapy but failed 
to respond and so ultimately both eyes were enucleated [18]. Chemotherapy had limited effect in advanced retinoblastoma. Leal-Leal C., 
et al. applied chemotherapy in 74.4% patients for eye preservation, orbital and metastatic disease. Fifteen different regimens were used 
by participating centers and overall survival was 85% [4]. In another study, 125 patients were managed with 6 cycle chemotherapy and 
focal therapy and 82% patients had regression of tumour [17]. In our study, laser photocoagulation with systemic chemotherapy was 
given in 6 (7.14%) patients. Laser photocoagulation was done in eyes which were incidentally detected during examination with other 
eye advanced disease. So, vision salvage was possible in 6 patients.

External beam radiotherapy was given in 1 (1.19%) patient who had advance retinoblastoma with intracranial metastasis. Leal-Leal 
C., et al. study, applied EBRT in 26.2% patients with orbital and metastatic disease. Roy P., et al. reported EBRT in 6.12% patients. In our 
study, 18 (21.42%) patients refused to receive treatment when they were advised for enucleation and chemotherapy. Treatment refusal 
was mainly due to poor socioeconomic status. The overall outcome of treatment was good and none of our patient died during the follow-
up period.

Conclusion

Management of retinoblastoma has been improved in the last decade and requires a multidisciplinary approach. Ophthalmologists, 
pediatric oncologists, radiation oncologists, pathologists and genetic counselors plays an important role to cure the disease. The primary 
aim of treatment is to save the patient’s life. Salvaging the globe and saving vision are the secondary aims. Meticulous examination in the 
first few years and early detection of tumor can save globe and vision. Long-term follow-up is advised for all cases of retinoblastoma.
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