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This study showed the profile of retinoblastoma in East Java, Indonesia and correlations between important 
factors for retinoblastoma based on the stage of malignancy and pedigree. This is a retrospective study 
based on hospital medical record. Fourty four patients were diagnosed of retinoblastoma by histopathology 
examination. The classification of pedigree was determined by unilaterality/bilaterality and family history of 
retinoblastoma. IRSS (International Retinoblastoma Staging System) classification was used to determine 
the stage of retinoblastoma, that is, intraocular, extraocular and metastasis stage. The mean age of patients 
was 44.64 months and most patients were in the age group of 60-119 months (22.72%). The study showed 38 
(86.36%) cases of unilateral retinoblastoma and 6 (13.64%) cases of bilateral retinoblastoma. Retinoblastoma 
surface in patients mostly at stage III-a with the total of 27 (61.36%) cases and stage I or II each 6 (13.64%) 
cases. Pedigree classification showed 1 (2.27%) familial hereditary retinoblastoma patient, 6 (13.64%) 
sporadic hereditary retinoblastoma patients, and 37 (84.09%) patients of non-hereditary retinoblastoma. 
Spearman correlation test between age and IRSS show a significant results at stage III-a (rs = 0,785, 
p=0.002). Most patients with unilateral retinoblastoma (84.09%) were non-hereditary retinoblastoma 
survivors and patients with bilateral retinoblastoma (15.91%) were hereditary retinoblastoma which include 
familial and sporadic retinoblastoma. 
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INTRODUCTION 

 
Retinoblastoma is an embryonal tumor originating from 
retinal cells, which account for the most frequent  
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intraocular malignant tumor among children with 
incidence rate of 1 in every 15,000–20,000 live birth and 
occurrence rate up to 9,000 cases each year (Linn, 2005; 
Kivela and Paulino, 1999; Chintagumpala et al., 2007; 
Dimaras et al., 2012). As reported, it occurs 1 in every 
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18,000–34,000 live birth in developing countries of 
Africaand Asia (Ajaiyeoba et al., 1992; Akhriwu and Alex,  
 2012). Mortality rate is 20, 86.2 and 67% for patients with 
recurrency, metastasis and 3 years survival rate, 
respectively. Despite advances in early detection, 
treatment of retinoblastoma with some experimental 
methods are underway, but the results still have not been 
able to improve survival rate (Berge et al., 2010; Sitorus 
et al., 2009). 

Based on its etiology or hereditary pattern, which can 
be investigated through pedigree system, retinoblastoma 
is classified into 3 types; that is, familial hereditary 
retinoblastoma; sporadic hereditary retinoblastoma; and 
non–hereditary retinoblastoma (Bunin and Orjuela, 2007).  

In familial hereditary retinoblastoma, the entire patient 
cells contained mutated RB1 gene, and this process act 
as “the first hit” in retinoblastoma development. Next 
mutation occurs if the process of copying the RB1 gene 
ensues, termed as “the second hit”. Familial hereditary 
retinoblastoma may reach 10% of total retinoblastoma 
patients (Bunin and Orjuela, 2007; Knudson, 2001).  

Sporadic hereditary retinoblastoma occurs in 30% of 
children with retinoblastoma. Patients will suffer from 
malignancy in both eyes, although there were no family 
history of retinoblastoma. Mutation of the RB1 gene is 
purely a de novo (Bunin and Orjuela, 2007; Abramson et 
al., 1998).  

Most of retinoblastoma in developing country are a 
non–hereditary type. These type of retinoblastoma 
manifest in one eye as a result of two RB1 somatic genes 
mutation in a single cell, not long after conception (Bunin 
and Orjuela, 2007; Abramson et al., 1998).  

Most cases of familial or sporadic hereditary 
retinoblastoma are bilateral, only 10–15% are unilateral. 
In contrast, all non–hereditary retinoblastoma cases are 
unilateral. Therefore, bilateral retinoblastoma cases can 
be interpreted as hereditary retinoblastoma (familial and 
sporadic hereditary) and unilateral cases as non– 
hereditary retinoblastoma (Bunin and Orjuela, 2007; 
Richter et al., 2003; Akhriwu and Alex, 2012; Abramson 
et al., 1998).  

Data from several countries showed that diagnosis of 
retinoblastoma is usually made at the age of 18 months, 
with bilateral cases averagely diagnosed at 12 months 
old and unilateral cases diagnosed at 23 months to 29– 
30 months old. Retinoblastoma diagnosed in children 
aged > 5 years old is very rare (Draper et al., 1992).  

In this study, we sought to identify the profile of 
retinoblastoma patients in East Java Indonesia and 
evaluate the relationship between age and pedigree 
pattern of retinoblastoma. This study intend to show the 
older age at diagnosis, the higher stage on, and to prove 
that patients with unilateral retinoblastoma are classified 
as non–hereditary retinoblastoma, and bilateral  
retinoblastoma are classified as hereditary 
retinoblastoma, which include familial and sporadic 
hereditary retinoblastoma.  
 
 

 
 
 
 

 

METHODS 

 

This study was carried out to evaluate the medical 
records of all retinoblastoma patients that were 
hospitalized at Dr. Soetomo General Hospital Surabaya 
between January 2010 to December 2012.  

Hereditary classification was determined by 
lateralization factor and family history using pedigree of 
retinoblastoma. Lateralization obtained from clinical 
symptoms, and family history were taken from medical 
record evaluation. IRSS classification was used to 
determine staging, which consist of intraocular, 
extraocular, and metastatic stage. Data was statistically 
analyzed using Spearmann correlation test. 
 

RESULTS 

 

There were 44 patients histopathologically diagnosed 
with retinoblastoma enrolled at Dr. Soetomo general 
hospital, Surabaya from January 2010 to December 
2012. Pedigree classified patients to the status of the 
hereditary. Of all patients, 1 (2.27%) was familial 
hereditary retinoblastoma, 6 (13.64%) were sporadic 
hereditary retinoblastoma, and 37 (84.09%) which is the 
highest were non– hereditary retinoblastoma (Table 1).  

Patient’s age and sex were analyzed. Patients age 
ranged from 3 to 154 months old, with the mean age of 
44.64 months. Twenty seven (61.36%) were male, and  
38.64% were female. No significant relationship was 
found between age and heredity, but there was significant 
relationship between age and staging (IRSS). Stage III–a 
was the most dominant among others and range of age 
were 60–119 months group as seen in Figure 1 and 
Table 1. Based on the aforementioned age group, 
61.36% patients were at stage III–a.  

Spearman correlation test analysis showed positive 
significant correlation between age and IRSS staging for 
stage III–a (r=0.785, p=0.002), and not significant for 
other stages. There were no data for stage III–b, IV–2a 
and IV–3, therefore, they were not analyzed (Table 2). 
Significant distributions of laterality and age are shown in 
Figure 2. Unilateral retinoblastoma was the majority type 
in 60 – 119 months age group, as well as in total patients. 
From the total 35 unilateral patients, 9 (25.7%) were in 
group 60–119 months.  

In terms of lateralization status, retinoblastoma mostly 
occurred unilateral (84.09%), while bilateral occurred only 
15.91%. Unilateral retinoblastoma are commonly non– 
hereditary retinoblastoma, while bilateral retinoblastoma 
were familial and sporadic hereditary retinoblastomas. 
Most patients at stage III–a, were 27 (61.36%), out of all 
patients. Most of them were non- hereditary 
retinoblastoma patients (59.09%), and only 1 patient 
(2.27%) was familial hereditary retinoblastoma. Analysis 
using the Spearman correlation showed that there was no 
correlation between hereditary 



    

  Table 1. Profile of retinoblastoma patients.   
       

  Variable   Frequency  

  Age      

  0 – <12 months   4 (9.90%)  

  12 – <36 months 16 (36.36%)  

  36 – <60 months 13 (29.55%)  

  ≥60 months   11 (25.00%)  

  Sex      
  Male   27 (61.36%)  

  Female   17 (38.64%)  

  Laterality      
  Unilateral   38 (86.36%)  

  Bilateral   6 (13.64%)  

  Trilateral    0 (0%)  

  Retinoblastoma    

  Familial retinoblastoma 1 (2.27%)  
  Sporadic heritable 6 (13.64%)  

  Non-heritable   37 (84.09%)  

  IRSS      
  Stage 0    0 (0%)  

  Stage I   6 (13.64%)  

  Stage II   6 (13.64%)  

  Stage III–a   27 (61.36%)  

  Stage III–b    0 (0%)  

  Stage IV–1a   1 (2.27%)  

  Stage IV–1b   3 (6.82%)  

  Stage IV–2a    0 (0%)  

  Stage IV–2b   1 (2.27%)  

  Stage IV–3    0 (0%)  

retinoblastoma and International Staging of 

Retinoblastoma (rs=0.866, p=0.333). 
 
 

 

DISCUSSION 

 

In this study, we analyzed 44 new cases of 
retinoblastoma in Dr. Soetomo general hospital Surabaya 
with median age of 44.64 months old. Retinoblastoma 
incidence in foreign countries occurs earlier. Khan et al. 
(2013) in Pakistan studied 52 cases with median age of 
42.5 months. In contrast, Antoneli et al. (2003) studied 83 
cases in Sao Paolo, Brazil with median age 32.9 months 
and Essuman et al. (2010) in Ghana studied 23 cases 
with median age of 36.3 months. The median age in 
Nigeria was 29 months, studied by Owoeye et al. (2005). 

 
 
 
 

 

In Netherland, median age of screened children 
diagnosed for familial hereditary retinoblastoma was 17.2 
months. Our study showed that median age of diagnosis 
in our patients was older (44.64 months). Such later age 
of first diagnosis may be due to less advance early 
diagnosis and screening methods especially in 
developing countries. Most of our patients usually arrive 
in terminal state. Moreover, late diagnoses could be due 
to other problems such as, poor affordability and 
accessibility to available medical facilities. All of these 
contributes to high mortality rate.  

The late median age correlated with heredity, shown in 
quantity distribution of familial retinoblastoma patients, 
where we found just a few in this study. It is associated 
with the severity and staging during first diagnosis and 
then advanced because of hereditary. Mostly patients 
were first diagnosed in proptotic and bilateral state. 
Survival rate for this group was very low and have poor 
outcome. Thus, familial retinoblastoma patients is 
uncommon since they cannot survive to produce 
offsprings (Khan et al., 2013; Moll et al., 2000).  

Figure 1 showed that stage III–a mainly occurred at age 
60 – 119 months, whereas lower stage occurred at 
younger age and only few children experienced late 
stage. This study showed that extraocular retinoblastoma 
usually happen in children of older age and most of them 
came in late stage. This statement supported by the 
minimum data for metastatic stage/stage IV may be as a 
result of fact that the patient had expires due to 
malignancy. Similar results have been reported in other 
developing countries. In India, stage III retinoblastoma is 
mostly suffered by children of median age 46.8 months. 
This was projected due to lack of early detection, and so 
the patients came in late stage (Chong et al., 2006; Pratt 
et al., 1997; Radhakrishnan et al., 2012).  

Retinoblastoma stages in our study were found mostly 
at stage III–a, which were suffered by 26 patients 
(61.36%) out of total 44 patients. Meanwhile 12 patients  
(27.28%) suffered at stage I and II retinoblastoma, and 
the rest have already experienced stage IV by which the 
cancer have spread to orbital tissue, bone or CNS. More 
than half of the participants of our study suffered from 
stage III–a retinoblastoma, that is, extraocular 
retinoblastoma stage, where cancer cells invaded 
periocular tissue without invasion to periauricular and 
extension to cervical lymph node. Previous study also 
lead to similar result, a study of the relationship between 
retinoblastoma grading and retinoblastoma stage found 
that stage III with metastasis was the most commonly 
found stage (Murphree and Chantada, 2007; 
Radhakrishnan et al., 2012; Soebagjo et al., 2011).  

From this study, the incident of unilateral 
retinoblastoma occurs in 37 patients (84.09%) and 
bilateral retinoblastma occurs in 7 patients (15.91%). 
Owoeye et al. (2005) studied the incident of unilateral 
cases which were found to be (85%), while Grossniklaus 
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Figure 1. Relationship of retinoblastoma patients with IRSS staging. 

 
 
 

Table 2. Correlations of age and IRSS.  
 

 Stadium IRSS Correlations coef. p value* 

 Stage I 0.552 0.063 

 Stage II 0.552 0.063 

 Stage III–a 0.785 0.002* 

 Stage III–b 0 0 

 Stage IV–1a 0.136 0.673 

 Stage IV–1b 0.034 0.917 

 Stage IV–2a 0 0 

 Stage IV–2b 0.045 0.889 

 Stage IV–3 0 0 
 

*significant if p<0.05. 
 
 

 

(2006) found unilateral retinoblastoma to be 60–70% 
compared to 30–40% cases of bilateral retinoblastoma. 
Same result was revealed by Essuman et al. (2010) in 
Ghana where 82.6% were unilateral cases and 17.4% 
were bilateral. Lateralization of retinoblastoma is one of 
the factor that correlates with heredity. Familial 
retinoblastoma occurs in genetic fashion, and this type of 
retinoblastoma always occur bilaterally. Retinoblastoma 
is established on a child if RB1 gene in his/her system is 
found, and this gene is inherited. According to Knudson 
theory, the existent of RB1 gene in the system is believed

 
 
 

 

to be the “first hit”. Mutation of gene copy that occurs 
some times after delivery in retinal cells on both eyes 
became the “second hit”. Genetic factors has no role in 
sporadic heritable retinoblastoma that manifests in both 
eyes as well as in the non–heritable retinoblastoma that 
manifests in one eye (Knudson, 2001; Abramson et al., 
1998; Grossniklaus, 2006).  

A corellation was found between lateralization of 
retinoblastoma and hereditary status. A significant result 
was obtained from correlation test. Unilateral 
retinoblastoma was 84.09% compared to 15.91% 
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Figure 2. Relationship of retinoblastoma patients with laterality. 
 
 

 

bilateral patients. This result was similar to that in other 
countries of the world. In Northern America such as 
Mexico, USA, and Canada, unilateral cases were found 
to be more than bilateral cases. The same result was also 
found in Southern Africa, Kenya, and Nigeria. All 
unilateral retinoblastoma patients were from non– 
heritable group. This indicates that lateralization can be 
used as an indicator of retinoblastoma classification 
according to heredity. This classification is important to 
determine therapy and there is need to take preventive 
steps (Kivela and Paulino, 1999; Dimaras et al., 2012). 
 

CONCLUSION 

 

The largest group of retinoblastoma patients age were 
60-119 months. Most patients were at stage III–a, which 
is an indicator of advanced stage. Lateralization is 
correlated with heredity in retinoblastoma. Of all patients, 
1 (2.27%) was familial retinoblastoma, 6 (13.64%) were 
sporadic hereditary retinoblastoma, and the majority, 
non–hereditary retinoblastoma, were 37 (84.09%). 
Detection of retinoblastoma in children at East Java, 
Indonesia, should be done as early as possible. 
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