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1. INTRODUCTION 

Retinoblastoma is the most common primary 

intraocular malignancy of childhood and 
represents a significant cause of morbidity and 

mortality if not diagnosed and treated promptly 

[1]. The disease arises from immature retinal 

cells and typically affects children under five 
years of age [2]. Although retinoblastoma is 

highly curable when detected early, delayed 

presentation remains a major challenge in many 

low- and middle-income settings, leading to 

advanced disease at diagnosis and poor visual 

and survival outcomes [3]. 

Clinically, retinoblastoma presents with a wide 

spectrum of signs and symptoms. Leukocoria is 

the most frequent presenting feature, followed 

by strabismus, redness, pain, watering, 
proptosis, hyphema and visual impairment [4]. 

The pattern of presentation often reflects the 

stage of the tumor at diagnosis, which plays a 
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Abstract 

Background: Retinoblastoma is the most common primary intraocular malignancy in children and remains a 

major cause of ocular morbidity and mortality when diagnosis and treatment are delayed. Understanding the 

clinical profile and treatment patterns is essential for improving early detection and outcomes. 

Methods: This hospital-based descriptive study was conducted in the Department of Ophthalmology, National 

Institute of Ophthalmology and Hospital, Dhaka, from April 2011 to March 2013. A total of 46 children 

clinically suspected of having retinoblastoma, including referred cases, were enrolled. Patients with other 

ocular diseases or incomplete records were excluded. Detailed demographic data, clinical presentation, stage 
at diagnosis and treatment modalities were recorded. 

Results: Most patients (56.5%) presented between 1 and 3 years of age, with a slight male predominance 

(56.5%). Leukocoria was the most common presenting feature, observed in 69.6% of cases, followed by 

leukocoria with proptosis (15.2%), pseudohypopyon (10.9%) and hyphema (4.3%). At presentation, the majority 

of patients were diagnosed at Stage II (60.9%), while 19.6% each were at Stage I and Stage III; no Stage IV 

cases were observed. The most common treatment modality was enucleation combined with radiotherapy 

(26.1%), followed by enucleation alone (21.7%) and chemotherapy (19.6%). A small proportion of patients 

(6.5%) were lost to follow-up. 

Conclusion: Children with retinoblastoma commonly presented at an early age but often with intermediate-

stage disease, resulting in a high rate of enucleation-based treatment. Early diagnosis and timely referral are 

crucial to enable globe-sparing management and improve overall outcomes. 
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critical role in determining treatment options 
and prognosis [5]. Advanced intraocular or 

extraocular disease frequently necessitates 

aggressive interventions, including enucleation 

and adjuvant therapy, to ensure patient survival 
[6]. 

The management of retinoblastoma has evolved 

considerably over time, with increasing 
emphasis on globe salvage and visual 

preservation in early-stage disease [7]. 

Treatment modalities include enucleation, 

systemic chemotherapy, focal therapies such as 
cryotherapy and laser photocoagulation and 

radiotherapy in selected cases [8]. The choice 

of treatment depends on tumor stage, laterality, 
extent of ocular involvement and availability of 

specialized facilities. In resource-limited 

settings, however, late presentation and limited 
access to advanced treatment modalities often 

restrict management options, resulting in higher 

rates of enucleation [9]. 

Understanding the clinical profile and treatment 

patterns of children diagnosed with 

retinoblastoma is essential for identifying gaps 

in early detection, referral pathways and 

management strategies [10]. Hospital-based 

data provide valuable insights into real-world 

presentation, disease severity at diagnosis and 

therapeutic approaches, which can inform 

public health interventions and clinical practice 

[11]. Moreover, evaluating treatment outcomes 

helps assess the effectiveness of existing 

management protocols and highlights areas 

requiring improvement [12]. 

Despite the clinical importance of 

retinoblastoma, data on its presentation and 

management in many developing regions 

remain limited. This study was undertaken to 

describe the clinical characteristics, stage at 

presentation, treatment modalities and 

outcomes of children diagnosed with 

retinoblastoma in a tertiary eye care setting. By 

analyzing these parameters, the study aimed to 

contribute to a better understanding of disease 

patterns and support efforts toward earlier 

diagnosis, optimized treatment and improved 

survival outcomes for affected children. 

2. METHODOLOGY & MATERIALS 

This hospital-based descriptive study was 

conducted in the Department of 
Ophthalmology, National Institute of 

Ophthalmology and Hospital, Dhaka, from 

April 2011 to March 2013. A total of 46 
children clinically suspected of having 

retinoblastoma, including those referred from 

other hospitals, were enrolled in the study. 

Children with ocular conditions other than 
retinoblastoma and those with incomplete 

medical records were excluded. 

A detailed clinical history was obtained from 

the parents or guardians, focusing on presenting 

symptoms such as leukocoria (white pupillary 
reflex), watering, pain, redness, proptosis, 

squint, hyphema and defective vision. 

Information regarding laterality of the disease, 
duration of symptoms and disease progression 

was recorded. Family history was documented, 

including parental consanguinity and the 

presence of similar ocular conditions among 
siblings or other relatives. 

All patients underwent comprehensive ocular 

examination, including assessment of visual 

acuity, pupillary reaction, anterior and posterior 

segment evaluation, measurement of 
intraocular pressure and corneal diameter. 

Relevant investigations included X-ray of the 

orbit and skull, computed tomography (CT) 
scan of the orbit and brain, B-scan 

ultrasonography and estimation of aqueous 

lactate dehydrogenase levels. Enucleated eyes 
were subjected to histopathological 

examination. 

Treatment modalities were selected based on 

tumor stage and severity and included 

enucleation, radiotherapy (administered in 
collaboration with the Department of 

Radiology), cryotherapy and chemotherapy. 

All patients were followed up regularly, with 

careful examination of the anophthalmic socket 
and the contralateral eye at each visit to detect 

recurrence or involvement. 

Data were entered and analyzed using 

Microsoft Excel. Descriptive statistics, 

including frequency, percentage, mean and 
standard deviation, were used to summarize 

demographic characteristics, clinical features, 

tumor stage, laterality and treatment modalities. 

3. RESULTS 

Table1. Age and Sex Distribution of Patients (n = 46) 

Age Males Females Total Percentage (%) 

<1 year 5 3 8 17.4 
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1–3 years 14 12 26 56.5 

3–5 years 4 3 7 15.2 

>5 years 3 2 5 10.9 

Total 26 20 46 100 

Table 1 shows the age and sex distribution of 

the 46 patients included in the study. The 
majority of cases (56.5%) presented between 1 

and 3 years of age, followed by 15.2% between 

3 and 5 years, 17.4% under 1 year and 10.9% 

over 5 years. Male patients (26/46, 56.5%) were 
slightly more than female patients (20/46, 

43.5%) across all age groups. 
Table2. Clinical Presentation of Retinoblastoma (n = 46) 

Presentation Number of Cases Percentage (%) 

White reflex in the pupil 32 69.6 

White reflex with proptosis 7 15.2 

Pseudohypopyon 5 10.9 

Hyphema 2 4.3 

Total 46 100 

Table 2 presents the clinical presentations of 

retinoblastoma among the 46 patients. The most 
common presenting feature was white reflex in 

the pupil (leukocoria), observed in 32 patients 

(69.6%), followed by white reflex with 

proptosis in 7 patients (15.2%). 

Pseudohypopyon was seen in 5 patients 
(10.9%) and hyphema was the least common, 

occurring in 2 patients (4.3%). 

Table3. Distribution of Retinoblastoma Stage at Presentation (n = 46) 

Stage Number of Cases Percentage (%) 

I 9 19.6 

II 28 60.9 

III 9 19.6 

Total 46 100 

Table 3 illustrates the distribution of 

retinoblastoma stages at presentation among the 

46 patients. The majority of cases, 28 patients 

(60.9%), presented at Stage II, followed by 9 

patients (19.6%) at Stage I and 9 patients 

(19.6%) at Stage III. No patients were observed 

in Stage IV. 

Table4. Treatment Modalities Applied (n = 46) 

Mode of Treatment Number of Cases Percentage (%) 

Enucleation 10 21.7 

Enucleation + Radiotherapy 12 26.1 

Radiotherapy alone 8 17.4 

Enucleation + Cryotherapy 4 8.7 

Chemotherapy 9 19.6 

Lost to Follow-up 3 6.5 

Total 46 100 

Table 4 shows the treatment modalities applied 

to the 46 patients with retinoblastoma. The 

most commonly used treatment was 
enucleation combined with radiotherapy (12 

patients, 26.1%), followed by enucleation alone 

in 10 patients (21.7%) and chemotherapy in 9 

patients (19.6%). Radiotherapy alone was 
administered to 8 patients (17.4%), while 

enucleation with cryotherapy was used in 4 

patients (8.7%). Three patients (6.5%) were lost 

to follow-up. 

4. DISCUSSION 

Retinoblastoma remains the most common 

intraocular malignancy of childhood and 
continues to pose significant diagnostic and 

therapeutic challenges, particularly in settings 
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where delayed presentation is frequent. In the 
present study, the majority of patients (56.5%) 

were diagnosed between 1 and 3 years of age, 

which is consistent with the natural history of 

retinoblastoma as a disease of early childhood. 
Similar age distributions have been reported by 

Lavaju et al. and Nabie et al., who observed 

peak presentation within the first three years of 
life in tertiary care settings [13,14]. These 

findings reinforce the importance of vigilant 

screening during infancy and early childhood. 

A slight male predominance (56.5%) was 
observed in this study, which aligns with 

reports from Nepal, Iran and Malaysia, where 

male children were more frequently affected 
[13,14,15]. Although retinoblastoma is not 

known to have a strong gender predisposition, 

this pattern may reflect sociocultural factors 
influencing healthcare-seeking behavior rather 

than true biological differences, as suggested by 

Dimaras et al. and Ali et al [16, 17]. 

Leukocoria was the most common presenting 
feature in our cohort, occurring in 69.6% of 

patients, either alone or in association with 

proptosis. This finding is consistent with 
previous studies from South and Southeast 

Asia, where leukocoria has been reported as the 

predominant symptom in 60–75% of cases 
[15,18]]. However, a considerable proportion 

of children in our study presented with 

advanced signs such as proptosis (15.2%), 

pseudohypopyon (10.9%) and hyphema 
(4.3%), indicating delayed presentation. 

Similar advanced presentations have been 

documented in studies from the Democratic 
Republic of Congo and other resource-limited 

regions, where late diagnosis remains a major 

concern [19]. 

Stage at presentation is a critical determinant of 
treatment choice and prognosis. In this study, 

the majority of patients (60.9%) presented with 

Stage II disease, while 19.6% each presented 
with Stage I and Stage III disease. The absence 

of Stage IV disease in our cohort may reflect 

referral patterns or early mortality before 
presentation. Comparable distributions with a 

predominance of intermediate to advanced 

intraocular stages have been reported by Lavaju 

et al. and Bonanomi et al., underscoring the 
persistent challenge of early detection [13, 20]. 

According to Dimaras et al. and Houston et al., 

late-stage presentation significantly reduces the 
likelihood of globe salvage and necessitates 

more aggressive treatment [21, 22]. 

Treatment modalities in this study largely 
reflected disease severity at diagnosis. 

Enucleation combined with radiotherapy was 

the most common treatment (26.1%), followed 
by enucleation alone (21.7%) and 

chemotherapy (19.6%). These findings are 

consistent with treatment patterns described by 

Meel et al. and Lin and O’Brien, where 
enucleation remains a cornerstone of 

management for advanced intraocular disease 

[23, 24]. The relatively high rate of enucleation 
in our study highlights the limited scope for 

conservative, globe-sparing therapies in late-

presenting cases. Radiotherapy alone (17.4%) 

and enucleation with cryotherapy (8.7%) were 
used selectively, depending on tumor extent 

and response. 

Loss to follow-up was observed in 6.5% of 
patients, a finding comparable to reports from 

other low-resource settings where treatment 
abandonment remains a challenge [25]. This 

emphasizes the need for improved counseling, 

social support and follow-up systems to ensure 
continuity of care. 

5. LIMITATIONS OF THE STUDY 

This study has several limitations that should be 
acknowledged. The hospital-based descriptive 

design and relatively small sample size limit the 

generalizability of the findings to the broader 

population. In addition, detailed long-term 
outcomes such as survival rates, globe salvage 

and visual acuity could not be systematically 

analyzed due to variable follow-up and loss to 
follow-up in a small proportion of patients. 

6. CONCLUSION  

Retinoblastoma in children commonly 
presented at an early age, with leukocoria as the 

most frequent clinical feature and a majority of 

patients diagnosed at intermediate stages. 

Treatment was largely influenced by disease 
stage at presentation, resulting in a high rate of 

enucleation and combined modality therapy. 

Early detection, timely referral and improved 
awareness are essential to facilitate globe-

preserving treatments and improve overall 

outcomes in affected children. 

REFERENCES 

[1] Lim FP, Soh SY, Iyer JV, Tan AM, Swati H, 

Quah BL. Clinical profile, management and 

outcome of retinoblastoma in Singapore. 

Journal of Pediatric Ophthalmology & 

Strabismus. 2013 Mar 1;50(2):106-12. 

[2] Reddy VA, Honavar SG, Shome D, Shah K, 

Murthy R, Naik M, Vemuganti GK. 

Demographics, clinical profile, management 

and outcome of retinoblastoma. Journal of 



Clinical Profile and Treatment Outcomes of Children Diagnosed with Retinoblastoma 

 

ARC Journal of Surgery                                                                                                   Page | 26 

Clinical Oncology. 2008 May 

20;26(15_suppl):10051-. 

[3] Ozdemir H, Tacyildiz N, Unal E, Yavuz G, 

Ugur H, Gunduz K. Clinical and 

epidemiological characteristics of 

retinoblastoma: correlation with prognosis in a 

Turkish pediatric oncology center. Pediatric 

hematology and oncology. 2007 Jan 

1;24(3):221-31. 

[4] Willard VW, Qaddoumi I, Chen S, Zhang H, 

Brennan R, Rodriguez-Galindo C, Wilson MW, 

Phipps S. Developmental and adaptive 

functioning in children with retinoblastoma: a 

longitudinal investigation. Journal of Clinical 

Oncology. 2014 Sep 1;32(25):2788-93. 

[5] Navo E, Teplisky D, Albero R, Fandino AC, 

Demirdjian G, Chantada GL. Clinical 

presentation of retinoblastoma in a middle-

income country. Journal of Pediatric 

Hematology/Oncology. 2012 Apr 1;34(3):e97-

101. 

[6] Chantada G, Schaiquevich P. Management of 

retinoblastoma in children: current status. 

Pediatric Drugs. 2015 Jun;17(3):185-98. 

[7] Sethi S, Pushker N, Kashyap S, Sharma S, 

Mehta M, Bakhshi S, Khurana S, Ghose S. 

Extraocular retinoblastoma in Indian children: 

clinical, imaging and histopathological 

features. International Journal of 

Ophthalmology. 2013 Aug 18;6(4):481. 

[8] Aziz HA, LaSenna CE, Vigoda M, Fernandes 

C, Feuer W, Aziz-Sultan MA, Murray TG. 

Retinoblastoma treatment burden and economic 

cost: impact of age at diagnosis and selection of 

primary therapy. Clinical Ophthalmology. 2012 

Oct 4:1601-6. 

[9] Rodriguez-Galindo C, Chantada GL, Haik BG, 

Wilson MW. Treatment of retinoblastoma: 

current status and future perspectives. Current 

Treatment Options in Neurology. 2007 

Jul;9(4):294-307. 

[10] Carrim ZI, Kajaige J, Bowman RJ, Lavy TE, 

Scanlan P. First-year experience of 

chemotherapy for advanced retinoblastoma in 

Tanzania: Disease profile, outcomes and 

challenges in 2008. Journal of Pediatric 

Ophthalmology & Strabismus. 2012 May 

1;49(3):176-83. 

[11] Rodriguez-Galindo C, Orbach DB, 

VanderVeen D. Retinoblastoma. Pediatric 

Clinics. 2015 Feb 1;62(1):201-23. 

[12] Huang D, Zhang Y, Zhang W, Wang Y, Zhang 

P, Hong L, Zhou Y, Han T, Zhi T. Study on 

clinical therapeutic effect including symptoms, 

eye preservation rate and follow-up of 684 

children with retinoblastoma. European Journal 

of Ophthalmology. 2013 Jul;23(4):532-8. 

[13] Lavaju P, Badhu BP, Shah S, Chaudhary SK, 

Upadhyaya P. Clinical profile of retinoblastoma 

presenting in a tertiary care hospital, eastern 

Nepal. Health Renaissance. 2015;13(3):129-36. 

[14] Nabie R, Taheri N, Fard AM, Fouladi RF. 

Characteristics and clinical presentations of 

pediatric retinoblastoma in North-western Iran. 

International journal of ophthalmology. 2012 

Aug 18;5(4):510. 

[15] Subramaniam S, Rahmat J, Rahman NA, 

Ramasamy S, Bhoo-Pathy N, Pin GP, 

Alagaratnam J. Presentation of retinoblastoma 

patients in Malaysia. Asian Pacific Journal of 

Cancer Prevention. 2014;15(18):7863-7. 

[16] Dimaras H, Corson TW, Cobrinik D, White A, 

Zhao J, Munier FL, Abramson DH, Shields CL, 

Chantada GL, Njuguna F, Gallie BL. 

Retinoblastoma. Nature reviews Disease 

primers. 2015 Aug 27;1(1):1-23. 

[17] Ali MJ, Parsam VL, Honavar SG, Kannabiran 

C, Vemuganti GK, Reddy VA. RB1 gene 

mutations in retinoblastoma and its clinical 

correlation. Saudi Journal of Ophthalmology. 

2010 Oct 1;24(4):119-23. 

[18] Bahritdinova F, Islamov Z. Clinical 
characteristics and differential diagnosis of 

retinoblastoma. Medical Health and Science 

Journal. 2012;12(3):2-6. 

[19] Kazadi Lukusa A, Aloni MN, Kadima-

Tshimanga B, Mvitu-Muaka M, Gini Ehungu 

JL, Ngiyulu R, Ekulu Mfutu P, Budiongo Nzazi 

A. Retinoblastoma in the Democratic Republic 

of Congo: 20‐Year Review from a Tertiary 

Hospital in Kinshasa. Journal of cancer 

epidemiology. 2012;2012(1):920468. 

[20] Bonanomi MT, Almeida MT, Cristofani LM, 

Odone Filho V. Retinoblastoma: a three-year-
study at a Brazilian medical school hospital. 

Clinics. 2009;64:427-34. 

[21] Dimaras H, Kimani K, Dimba EA, Gronsdahl 

P, White A, Chan HS, Gallie BL. 

Retinoblastoma. The Lancet. 2012 Apr 

14;379(9824):1436-46. 

[22] Houston SK, Murray TG, Wolfe SQ, Fernandes 

CE. Current update on retinoblastoma. 

International ophthalmology clinics. 2011 Jan 

1;51(1):77-91. 

[23] Meel R, Radhakrishnan V, Bakhshi S. Current 
therapy and recent advances in the management 

of retinoblastoma. Indian Journal of Medical 

and Paediatric Oncology. 2012 Apr;33(02):80-8. 



Clinical Profile and Treatment Outcomes of Children Diagnosed with Retinoblastoma 

 

ARC Journal of Surgery                                                                                                     Page | 27 

[24] Lin P, O'Brien JM. Frontiers in the management 

of retinoblastoma. American journal of 

ophthalmology. 2009 Aug 1;148(2):192-8. 

[25] Slone JS, Chunda-Liyoka C, Perez M, 

Mutalima N, Newton R, Chintu C, Kankasa C, 

Chipeta J, Heimburger DC, Vermund SH, 

Friedman DL. Pediatric malignancies, 

treatment outcomes and abandonment of 

pediatric cancer treatment in Zambia. PloS one. 

2014 Feb 21;9(2):e89102. 

 

Citation: Dr. A.K.M. Mamunur Rahman et al. “Clinical Profile and Treatment Outcomes of Children 

Diagnosed with Retinoblastoma”. ARC Journal of Surgery. 2022; 8(1):22-27. DOI: https://doi.org/ 

10.20431/2455-572X.0801005. 

Copyright: © 2022 Authors. This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 


