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ABSTRACT:  

Background: Retinoblastoma is the most common paediatric cancer which occurs due to 

uncontrolled division of Retinoblast cells, which are precursor of photoreceptor cells. Prevalence 

of retinoblastoma is approximately 1 in 17,000 live births worldwide and 1 in 10,000 in India. 

Annually around 3,000-3,350 children are dying due to retinoblastoma. Treatment options for 

retinoblastoma depend on nature of tumor and patient age, which involves Focal therapy, 

Chemotherapy and Enucleation. 

Objective: Aim of this study is to find the impact of delayed diagnosis and treatment on visual 

outcome of patients. 

Method: A cross-sectional study of 45 eyes with regressed Retinoblastoma in 36 patients is done 

at Eye OPD, to find delay in treatment and its relation to visual outcome. Delay in treatment is 

assessed by questionnaires based history taking and reduced visual outcome is measured by 

assessment of Visual Acuity, Colour vision, Refraction, Contrast sensitivity, Visual fields and 

results of electrophysiological tests like visual evoked response (VER) and Electroretinogram 

(ERG). Data is statistically analyzed and presented graphically to guide Retinoblastoma 

management team about importance of early diagnosis and treatment in getting better visual 

outcomes in retinoblastoma patients. 

Results: Based on research analysis of data average delay in treatment after diagnosis recorded 

in our study population was 19.6 ± 15.0 months. Correlation of delay in treatment to Grade of 

Retinoblastoma present at the time of initiation of treatment and Visual Acuity achieved after 

treatment in patients of our study group showed that, all 4 patients reporting with delay of < 6 

months had Grade A RB(Vn.>6/12), all 10 patients reporting between 6-12 months also had 

Grade A RB(Vn.>6/12), 9 patient reporting between 12-18 months had 73% Grade A 

RB(Vn.>6/12) and 27% Grade B RB(Vn.<6/12->6/60), 5 patient reporting between 18-24 

months had 71% Grade B RB(Vn.<6/12->6/60) and 29% Grade D(Vn.<3/60) RB while  patient 

reporting with delay of  >24 months had 9% Grade B RB(Vn.<6/12->6/60) and 18% Grade C 

RB(Vn.< 6/60->3/60), and 73% Grade D RB(Vn.<3/60). Reduced capacity of Colour vision, 

Contrast sensitivity, VER and ERG is recorded in study population. It is observed in study 

population that delay in treatment leads to poor Grade of Retinoblastoma present at the time of 

initiation of treatment leading to poorer Visual performance after treatment. 

Conclusion: It is observed in our study tumour progression is initially slow till 18 months after 

that it grows exponential. Visual outcome seen in patients after treatment is related to delay in 

the treatment hence a higher degree of awareness in guardian and health care worker can reduce 

delay in treatment leading to better visual outcome and enhanced quality of life of patient 
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1. INTRODUCTION 

Retinoblastoma is a most common paediatric cancer [1] 

it occurs due to uncontrolled cell division of  

Retinoblast cell which are precursor cells of 

photoreceptor [2]. Retinoblastoma is treatable cancer if 

diagnosed at early stage of disease [3]. Healthcare 

workers and guardians often overlook the significance 

of early treatment, resulting in delays in diagnosing and 

treating patients. Consequently, this delay can lead to 

diminished visual performance even after treatment is 

administered. 

1.1 Prevalence of this disease is 1 in 17 000 live births 

worldwide [4]. High prevalence rate is observed in 

India which is 1 in 10,000 [5]. Around 1500 to 2000 

patients of retinoblastoma are born every year in India 

[6] specially in the eastern part of UP. Most common 

age of onset for familial or hereditary retinoblastoma is 

18 months [7]. At this stage patient can`t do not express 

about his condition nor his parents are sure about it. 

Poverty and lack of education also make it worse 

because realisation of severity of problem comes at very 

late stage of disease which leads to poor visual outcome 

in these patients [8]. 

  1.2 Survival Rate 

Kivela highlighted that approximately 7202 and 8102 

new cases of retinoblastoma are identified worldwide 

annually [9] out of these around 3000–3350 children 

fail to survive due to retinoblastoma [10]. Survival rate 

of patients after Retinoblastoma treatment worldwide 

[11] is high in developed countries like 98% in 

America, 96% in Japan, 95% in Europe, 80% in Latin 

America/Caribbean, 65 % in Asia and 30% in Africa. 

Survival rate of patient depends on early diagnosis and 

proper management [12].   

 
Fig 1 Retinoblastoma Patient Survival rate in each continent 

   

1.3 Importance of early diagnosis 

In an article ‘Retinoblastoma: One World, One Vision 

[13], highlighted importance of using flier and poster 

for creating awareness in healthcare workers and 

society in 2003 in Honduras. It helped in reducing delay 

in retinoblastoma diagnosis from 212 to 165 days and 

reduced extraocular retinoblastoma from 73% to 35% 

[14]. Collaborative efforts between countries with 

advance treatment technologies and rest of the world 

can enhance awareness about disease and train health 

care workers about recent advancements in diagnosis 

and treatment of disease [15] leading to early diagnosis 

and better visual performance after treatment in patients 

with retinoblastoma. Retinoblastoma is a curable 

cancer, if detected when it is within the retina, 

subretinal space or vitreous [16]. Invasion into deeper 

ocular structures like optic nerve, choroid, or scleral 

invasion [17] promotes metastatic disease [18].In 

literature review it is identified that tumor growth can 

shift from Grade A to Grade C within 1 year [19]. 

Hence we conclude that results of retinoblastoma 

treatment at early stage are remarkably good in which 

we are able to save life and eye ball of patient with a 

very good visual performance after treatment [20].  

1.4 International classification of retinoblastoma 

The International Classification of Retinoblastoma [21] 

(ICRB) is based on size, location and rate of growth of 

tumor. It tells us about stage of disease and also guides 

most appropriate treatment methodology ICRB grading 

of retinoblastoma is given below.  
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•    Grade A stands for very low risk < 3 mm retinal 

tumor at >3mm from Fovea and spread at the 

distance <1.5mm from optic disc [22].  

• Grade B stands for low risk >3 mm retinal tumor at 

< 3mm from Fovea and spread at the distance 

>1.5mm from optic disc [23].  

• Grade C stands for moderate risk focused subretinal 

and Vitreous seeding tumor >3 mm in size, distance 

from Fovea <3 mm, spread at the distance from 

optic disc <3mm [24].  

• Grade D stands for high risk diffused subretinal and 

Vitreous seeding tumor >3 mm in size, distance 

from Fovea <3 mm, spread at the distance from 

optic disc >3mm [25]. 

• Grade E stands for very high-risk extensive tumor 

spreading in > than 50% of Retina with anterior 

chamber and optic nerve involvement causing 

neovascularisation, haemorrhage and Glaucoma 

[26]. Therefore, Retina becomes non-functional and 

it shows tendency to spread into secondary organs 

like brain, C etc [27]. 

 

 

1.5 Factors causing this disease    

• Retinoblastoma occurs due to uncontrolled cell 

division of Retinoblast cells [28]. It happens due to 

free and active E2f growth factor. E2f is responsible 

for conversion of Cycline E  to Cycline A at G1 

stage of cell cycle[29] This cycline A is active in S 

phase and produce DNA polymerase which starts 

the process of cell division by opening and 

duplication of DNA [30].  

• RB regulator gene is present on the long arm of both 

alleles of 13th chromosomes [31]. It plays a vital role 

in holding E2F by producing mRNA which 

translates in cytoplasm producing pRb protein 

which binds with E2f growth factor [32]. Hence in 

the absence of Free and active E2f factor, 

uncontrolled cell division and cancer formation does 

not take place [33]. 

1.6 Progression pattern of tumor 

Retinoblastoma tends to growth from intraretinal white 

nodules to endophytic vitreous seeding and finally into 

diffused exophytic, tumor [34]. Observation of 

progression pattern of retinoblastoma shows that it is 

highly aggressive at advance stage [35].

 

 
Figure 2 Progression pattern of tumor 

 

1.7 Sign and symptoms of retinoblastoma 

Most common clinical signs seen in retinoblastoma 

patients are painful swollen red eye with white pupil 

and strabismus [36] having reduced visual performance 

like blur vision, defected Colour vision, Contrast 

sensitivity, with refractive error and scotoma in visual 

fields, and delayed and reduced responses to electro 

physiological test like ERG, VER etc. Fundus 

examination reveals multiple white or pearly cancerous 

growths in vitreo-retinal region [37]. 

1.8 Examination of patient with retinoblastoma 

Examination of patient involves [38] following 

procedure 

• Assessment of redness, and proptosis in eye by 

torchlight and Slit lamp examination [39].  

• Assessment of visual performance like Visual 

Acuity, Colour vision, Refraction, Contrast sensitivity, 

Visual fields etc [40]. If paediatric patient is not giving 

proper subjective responses, then visual performance is 

be assessed by using ERG and VER techniques [41]. 

• Assessment of IOP by applanation tonometry 

[42]. 
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• Assessment of tumor in posterior segment of 

eye by doing fundus examination through Direct and 

Indirect ophthalmoscopy [43], Picture of retina is taken 

by using high resolution fundus cameras [44]. 

• USG-B scan also helps in identification of size 

and location of tumor [45]. 

• CT scan and MRI can help to access tumor 

behind eye ball and in midbrain [46].  

With recent advancements in intra-ocular diagnostic 

facilities early diagnosis is possible [47]. This early 

diagnosis and appropriate treatment considerably 

improved survival rate and visual outcome in cases 

having potential risk of getting retinoblastoma [48]. 

 
Fig. 3 Potential risk of retinoblastoma in next generation 

 

Based on risk associated in various categories of 

patients we understand that high risk is seen in off 

springs of RB affected parents. Therefore, examination 

of suspected parents and their genetic counseling plays 

a very important role in preventing birth of child with 

Retinoblastoma [49]. 

1.9 Visual outcome is main area of concern for 

Retinoblastoma patient 

Visual outcome and its functional parameters are Visual 

Acuity, Colour vision, Refraction, Contrast sensitivity, 

Visual fields and results of electrophysiological tests 

like visual evoked response (VER) and 

Electroretinogram (ERG) [50] Visual outcome which is 

one of the most important matters of concern for any 

patient coming for treatment specially in present 

scenario of customised combination therapy in which 

patient survival rate is high [51]. 

1.10 Aim of Retinoblastoma treatment 

Aim is to save life, save eye and reduce loss of visual 

performance in patients after removal of retinoblastoma 

tumor [52]. 

1.11 Various modalities available for management of 

Retinoblastoma  

It depends on resources available to an Eye specialist, 

his personal expertise and option chosen by patient [53-

54].  

 
Figure 4 Treatment options in Retinoblastoma 
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With the recent advances in the past couple of decades, 

Retinoblastoma therapy shifted towards non-

enucleation modalities with protection of eyeball and 

vision [55]. Generally, these options are preferred by 

most of the retinoblastoma expert worldwide 

• Cryotherapy is done in patients with small retinal 

tumor located anterior to equator of eye ball [56]. 

Touching of tumor cell by cryotherapy probe at 

freezing point reduces their activity and control their 

growth and progression [57].  

• Focal radiation with thermal effect is done in 

patients with small retinal tumor located posterior to 

equator away from Macula [58]. It stops the growth 

of tumor by burning them [59]. 

• External beam radiotherapy stops the growth of 

tumor by burning them [60]. It side effects are risk 

of germline mutation and possibility of late onset of 

cancers [61]. 

• Plaque radiotherapy is done in patients with focused 

tumor [62]. In this process radioactive iodine 

material is inserted close to that cancer cell [63]. It 

coagulates cellular molecules specially nucleotides 

and proteins leading to death of cancer cells [64].  

• Laser photocoagulation is done in patients with 

small to moderate tumor located posterior to equator 

away from Macula [65] It coagulates cellular 

molecules specially nucleotides and proteins leading 

to death of cancer cells [66].  

• Intravenous chemotherapy (chemoreduction) is done 

in patients with small to moderate diffused tumor 

located in secondary areas [67] it involves four to 

six cycles of Carboplatin, Etoposide and Vincristine 

by intra venous route [68]. These drugs kill cancer 

cells. Hence it reduces tumor size and in turn 

reduces the dose of other therapy required [69].  

• Intra-arterial chemotherapy is done in patients with 

focused tumor [70]. In this process cannula is 

inserted by catheterization in intracarotid artery to 

release Melphalan close to that cancer cell [71] 

causing reduced tumor size and lesser dose of other 

therapies with minimum side effects [72] 

• Intravitreal chemotherapy is a process of giving 

chemotherapy directly near recurrent vitreous 

seeding following failed therapies [73]. It reduces 

tumor size with minimum side effects [74]. 

• Enucleation is done in patients with high-risk 

extensive tumor with tendency to spread particularly 

if it is unilateral [75]. In this process surgical 

removal of tumor in eye ball and outer portion of 

optic nerve is done to stops its spreading [76]. An 

infection resistant, light weight polymer-coated 

hydroxyapatite prosthetic artificial eye is given to 

maintain stability and socket volume [77]. 

1.12 Logic behind selection of treatment for 

Retinoblastoma 

• Eye is very sensitive organs we have to be 

extra careful while planning treatment of tumor [78] 

because there is high probability of losing visual 

performance of eye [79]. Treatment choice depends 

upon stage to Retinoblastoma like size of tumor and its 

nature, its location in reference to macula, optic disc, 

choroid and sclera and its spread in other eye and 

secondary tissue. Other factors like general patient age 

and health, and the family desires [80]. Also play 

important role in deciding various combination of 

treatment modalities.   

 
Fig 5 Logic behind selection of treatment for Retinoblastoma 

1.13 Treatment option based on Size of tumor 

• Early small to medium size tumor with little 

sub retinal fluid retinoblastoma is treated by 

cryotherapy, thermotherapy, plaque radiotherapy and 

Laser photocoagulation [81]. 
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• Advance larger tumors or those with multiple 

seeding in sub retinal fluid are treated by External beam 

radiotherapy, Intravenous chemo-reduction, Intra-

arterial chemotherapy and Enucleation [82]. 

• Very large tumor, with no possibility of 

functional vision, is treated by enucleation [83]. 

 
Figure 6: Treatment option based on Size of tumor 

4.  AIM & OBJECTIVE OF THIS STUDY 

4.1 Aim of our study is to assess visual outcome 

achieved in patients with various Grade of regressed 

retinoblastoma and identify advantage of early 

diagnosis and treatment in getting better visual 

performance.  

4.2 Objectives of this study are to identify the 

importance of early diagnosis and treatment for getting 

better visual performance in retinoblastoma. 

By History 

• Age of onset of tumor or age at which patient 

was first time diagnosed for the disease.  

• Grade of Retinoblastoma at which treatment of 

patient is started. 

• Assessment of delay in treatment by measuring 

delay in start of treatment after diagnosis of tumor. 

By Examination of visual parameters 

• To study the visual outcome achieved in 

patients with regressed retinoblastoma. 

• To correlate Grade of Retinoblastoma at 

starting stage of treatment to delay in treatment 

• To correlate visual outcome to delay in 

treatment. 

5. RESEARCH METHODOLOGY 

A cross-sectional study of 45 eyes with regressed 

Retinoblastoma in 36 patients is done at Eye OPD, and 

their visual outcome is recorded. All patients who 

satisfied the below mentioned inclusion and exclusion 

criteria are chosen for the study. 

5.1. A Inclusion Criteria 

• All patients have completed treatment for 

retinoblastoma  

• No further treatment is given to them in last 6 

months 

• No further change in tumorigenesis is recorded 

• Age more than 7 years 

• Consent form is signed by their guardian and 

they were on regular follow ups 

• 5.1.B  Exclusion Criteria 

• Patient with hazy media  

• Patients not willing to get investigated  

• Un cooperative patients  

Focused questionnaire-based history of all patients is 

taken to assess chronological history of disease 

including treatment taken and their results. Visual 

outcome is assessed by complete clinical workup which 

includes assessment of Visual Acuity, Colour vision, 

Refraction, Contrast sensitivity, Visual fields and 

results of electrophysiological tests like visual evoked 

response (VER) and Electroretinogram (ERG). These 

were conducted for both the eyes and the results were 

recorded. 

6. OBSERVATION & RESULT 
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Our study group involves 45 eyes with regressed 

Retinoblastoma in 36 patients. They have completed 

customized chemotherapy and focal therapy treatment 

for retinoblastoma and no further treatment is given to 

them in last 6 months. Out of these 36 patients, 9 

patients had regressed lesion in both eye, 23 patients 

had regressed lesion in one eye and other eye 

enucleated while 4 patients had regressed lesion in one 

eye and no lesion in other eye. 18 eyes had Macular 

lesion while 27 eyes had extra macular lesion.  

DEMOGRAPHIC PROFILE   

Our study involved children (Age between 7years – 12 

years). Average age of patients in our study was 9.50 ± 

1.95 years. Age when treatment is initialized in these 36 

patients was 19.6 ± 15.0 months. 

6.1 Delay in treatment recorded in study population 

It is observed in study population that more than 60% 

patients reported after delay of more than 1 year. 

 

Table 4: Distribution of delay in treatment 

1. Delay 

in treatment 

2. No 

of  patients 

3. Percentage 

of patients 

4. 0-6 

months 

4 11% 

5. 6-12 

months 

10 28% 

6. 12-18 

months 

9 25% 

7. 18-24 

months 

5 14% 

8. >24  

months 

8 22% 

 

6.2 Visual acuity achieved in patients with regressed 

retinoblastoma in our study group 

It is observed in study population that 54% patients 

achieved Vn>6/12, 20% have Vn in the range of 6/12 – 

6/60, 4% have Vn in the range of 6/60-3/60, 22% have 

Vn in the range of <3/60. 

Table 5: Distribution of Visual Acuity 

Group Visual Acuity No of 

eyes 

Percentage 

of Eye  

Group 1 >6/12 24 54% 

Group 2 6/12 – 6/60 9 20% 

Group 3 6/60 – 3/60 2 4% 

Group 4 < 3/60 10 22% 

 

 6.3 Correlation of delay in treatment to Grade of 

Retinoblastoma present at the time of initiation of 

treatment in patients with regressed retinoblastoma 

in our study group 

It is observed in study populations that delay in 

treatment leads to poor Grade of Retinoblastoma 

present at the time of initiation of treatment. 

Table: Grade of retinoblastoma observed due to delay in the treatment 

Delay in 

treatment 

No. of 

Patients 

Combination of Eyes Total No. of Eyes / 

Grade of 

Retinoblastoma 

No. of Eye Grade 

Achieved  

0-6 Months 4 4 Uni RB = 4 A 24 / A 
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6-12 Months 10 2 eyes of Bi RB (B1, B2) + 1 eye of 8 

Uni RB = 12 

A 

12-18 Months 9 1 eye of 2 Bi RB (B3, B4) + 6 Uni RB 

= 8 

A 

1 eye of 2 Bi RB (B3, B4) + 1 Uni RB 

= 3 

B 9 /  B 

18-24 Months 5 1 eye of 2 Bi RB (B5, B6) + 3 Uni 3 = 

5 

B 

1 eye of 2 Bi RB (B5, B6) = 2 D 10 / D 

˃ 24 Months 8 1 Uni RB = 1 B  

1 eye of 2 Bi RB (B7, B8) = 2 C 2 / C 

BE of 1 Bi RB (B9) + 1 eye of 2 Bi RB 

(B7, B8) + Uni RB = 8 

D  

 

6.4 Correlation of delay in treatment to Visual 

Acuity achieved in patients with regressed 

retinoblastoma in our study group: It is observed in 

study population that delays in treatment leads to poor 

Visual acuity after treatment. 

Table 7: Visual acuity achieved due to delay in the treatment 

Delay in treatment  No. of 

patients 

Combinations of eyes  

No. of Eyes  Vn achieved  

0-6 months 4 4 Uni RB = 4 ˃ 6/12 

-12 months 10 2 eye of 2 Bi RB (B1,B2) + 1 eye of 8 unit RB = 12 ˃ 6/12 

12-18 months 9 1 eye of 2 Bi RB (B3, B4), + 6 Uni RB = 8 ˃ 6/12 

1 eye of 2 Bi RB (B3, B4) + 1 Uni RB =3  6/12 – 6/60 

18-24 months 5 1 eye of 2 Bi RB (B5, B6) + 3 Uni RB = 5 6/12 – 6/60 

1 eye of 2 Bi RB (B5, B6) = 2 < 3/60 

˃24 months  8 1 Uni RB = 1 6/12 – 6/60 

1 eye of 2 Bi RB (B7, B8) = 2 6/60 – 3/60 

BE of 1 Bi RB (B9) + 1 eye of 2 Bi RB (B7, B8) + 4 

Uni RB = 8 

< 3/60 

 

6.5 Colour vision achieved in 

patients with regressed retinoblastoma: 

Colour vision was assessed using Ishihara’s chart. 

Normal colour vision is observed in 22 patients, 

Dyschromatopsia is seen in 2 patients while 12 patients 

could not be assessed due to very poor visual acuity. 

Table 8: Distribution of Colour vision 

Colour vision No of 

patients 

% of patients 

Normal 22  62% 

Dyschromatopsia 2  5% 

Cannot be assessed 12 33% 
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6.6 Refraction achieved in patients with regressed 

retinoblastoma 

It is observed that 6 eyes were myopia, 14 eyes were 

Emmetropic and 25 eyes were Hyperopic with 

astigmatism. An average Astigmatism of 1.66 D 

cylinder was seen. High hyperopia is seen probable 

because of younger age of study population. 

Table 9: Distribution of refraction 

Type of refraction No. of eyes % of eyes 

Myopia 6 13 

Emmetropia 14 31 

Hyperopia 25 56 

 

6.7  Contrast sensitivity achieved in patients with 

regressed retinoblastoma 

The contrast sensitivity is done by Pelli-Robson chart. 

Reduced contrast sensitivity is due to low visual acuity. 

10 eyes with Macular Retinoblastoma can`t be assessed 

because they have very poor visual acuity. 

Table 10: Distribution of contrast sensitivity 

Contrast sensitivity No. of eyes % of eyes 

Normal 25 56 

Reduced 10 22 

Cannot be assessed 10 22 

 

6.8 Visual Fields: Visual field assessment was one of 

the parameters included in our study, But attention 

required for this tests was not possible in these 

younger patients (Avg age - 8.57 ± 1.85 years). 

Hence these tests could not be performed. 

6.8 Visual evoked response (VER): Over all reduced 

amplitude and increase in latency was seen inFlash 

VER. Amplitude and latency in macular lesions was 

5.5 ± 3.23μv and 130.9 ± 17.91ms and in in 

extramacular lesion was 13.2 ± 4.58μv and 117.5 ± 

20.7ms.  Reduced amplitude and increased in 

latency was found which was less in Extra Macular 

lesion compare to macular lesion. 

Table 11: Distribution of visual evoked response 

Type of regressed lesion Amplitude Latency 

Macular Regressed Lesion 55 ± 3.23 µv 130.9 ± 17.91 ms 

Extra Macular Regressed Lesion 13.2± 4.58 µv 117.5±20.7 ms 

 

6.9 Electroretinogram: 

Reduced average amplitude is seen in standard flash 

electroretinogram. Reduced amplitude in macular 

regressed Retinoblastoma was 31.7±11.1μv, and it was 

lesser than that in extramacular regressed lesions with 

41.8± 8.01μv (P < 0.0001). 

Table 12: Distribution of ERG amplitude 

Type of Regressed Lesion No. of Eyes ERG Amplitude 

Macular Regressed Lesion 18 31.0±11.2 µv 

Extra Macular Regressed Lesion 27 41.1±8.11µv  

 

9. SUMMARY OF RESULTS 

➢ Total no of patients involved in the study were 

36, which included 45 eyes. Out of these 36 patients, 9 

patients had regressed lesion in both eye, 23 patients 

had regressed lesion in one eye and other eye 

enucleated while 4 patients had regressed lesion in one 

eye and no lesion in other eye.  

➢ Average age of patients in our study was 9.50 

± 1.95 years, Ranging between 7 to 12 yrs.   

➢ Age when treatment was initialised was 19.6 ± 

15.0 months. 

➢ Out of 36 patients 27 (75%) patients were 

males and 9(25%) patients were females. 

➢ Distribution of Visual acuity in our study 

group was > 6/12 in group 1 with 24(54%) eyes, 6/12 – 
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6/60 in group 2 with 9(20%) eyes, 6/60 – 3/60 in group 

3 with 2(4%) eyes and < 3/60 in group 4 with 10(22%) 

eyes.  

➢ 18 eyes had Macular lesion with average log 

mar visual acuity 1.74±1.01 and 27 eyes had 

extramacular lesion with average log mar visual acuity 

0.20± 0.19.  

➢ Distribution of Grades of Retinoblastoma 

present in our study group at the time when treatment 

was initiated Grade A in 24(54%) eyes, Grade B in 

9(20%) eyes, Grade C in 2(4%) eyes and Grade D in 

10(22%) eyes.  

➢ Average delay in treatment after diagnosis 

recorded in study populationwas 15 ± 12 monthes.   

➢ Correlation of delay in treatment to Grade of 

Retinoblastoma present at the time of initiation of 

treatment in patients of our study group showed that, all 

4 patients reporting with delay of < 6 monthes had 

Grade A RB, all 10 patients reporting between 6-12 

monthes also had Grade A RB, 9 patient reporting 

between 12-18 monthes had 73% Grade A RB and 27% 

Grade B RB, 5 patient reporting between 18-24 

monthes had 71% Grade B RB and 29% Grade D RB 

while  patient reporting with delay of  >24 monthes had 

9% Grade B RB and 18% Grade C RB, and 73% Grade 

D RB 

➢ Correlation of delay in treatment to Visual 

acuity achieved after treatment in patients of our study 

group showed that, all 4 patients reporting with delay of 

< 6 monthes achieved Vn >6/12, all 10 patients 

reporting between 6-12 monthes also achieved Vn 

>6/12, 9 patient reporting between 12-18 monthes 

achieved 73% Vn >6/12 and 27% Vn >6/60-<6/12, 5 

patient reporting between 18-24 monthes achieved 71% 

Vn >6/60-<6/12and 29% Vn<3/60 while  patient 

reporting with delay of  >24 monthes achieved 9% Vn 

>6/60-<6/12 and 18% Vn >3/60-<6/60, and 73% 

Vn<3/60 

➢ Distribution of colour vision present in our 

study group was Normal in 22(62%) patients, 

Dyschromatopsia in 2(5%) patients while 12(33%) 

patients could not be assessed due to very poor visual 

acuity.  

➢ Distribution of refractive error present in our 

study group was Myopia in6(13%) eyes, Emmetropia in 

14(31%) eyes and Hyperopic with astigmatism in 

25(56%) eyes.  

➢ Distribution of Contrast sensitivity in our study 

group was Normal in 25(56%) eyes, Reduced in 

10(22%) eyes and rest of 10(22%) eyes can`t be 

assessed because they have poor visual acuity.  

➢ Visual field assessment could not be 

performed because attention required for this test was 

not possible in our study group (Age – 7-12yrs). 

➢ VER assessment showed reduction in 

amplitude and increase in latency. Amplitude and 

latency in Extra Macular lesion (13.2 ± 4.58μv and 

117.5 ± 20.7ms) is damaged less compare to that in 

macular lesion(5.5 ± 3.23μv and 130.9 ± 17.91ms)  

➢ ERG assessment showed 

reduction in amplitude. Amplitude in extramacular 

macular lesion(41.8± 8.01μv) is damaged less compare 

to that in macular lesion(31.7±11.1μv) with (P < 

0.0001). 

➢ Correlation of delay in treatment to Visual 

acuity achieved after treatment in patients of our study 

group showed that, all 4 patients reporting with delay of 

< 6 monthes achieved Vn >6/12, all 10 patients 

reporting between 6-12 monthes also achieved Vn 

>6/12, 9 patient reporting between 12-18 monthes 

achieved 73% Vn >6/12 and 27% Vn >6/60-<6/12, 5 

patient reporting between 18-24 monthes achieved 71% 

Vn >6/60-<6/12and 29% Vn<3/60 while  patient 

reporting with delay of  >24 monthes achieved 9% Vn 

>6/60-<6/12 and 18% Vn >3/60-<6/60, and 73% 

Vn<3/60 

➢ Distribution of colour vision present in our 

study group was Normal in 22(62%) patients, 

Dyschromatopsia in 2(5%) patients while 12(33%) 

patients could not be assessed due to very poor visual 

acuity.  

➢ Distribution of refractive error present in our 

study group was Myopia in6(13%) eyes, Emmetropia in 

14(31%) eyes and Hyperopic with astigmatism in 

25(56%) eyes.  

➢ Distribution of Contrast sensitivity in our study 

group was Normal in 25(56%) eyes, Reduced in 

10(22%) eyes and rest of 10(22%) eyes can`t be 

assessed because they have poor visual acuity.  

➢ Visual field assessment could not be 

performed because attention required for this test was 

not possible in our study group (Age – 7-12yrs). 

➢ VER assessment showed reduction in 

amplitude and increase in latency. Amplitude and 

latency in Extra Macular lesion (13.2 ± 4.58μv and 

117.5 ± 20.7ms) is damaged less compare to that in 

macular lesion(5.5 ± 3.23μv and 130.9 ± 17.91ms)  
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➢ ERG assessment showed 

reduction in amplitude. Amplitude in extramacular 

macular lesion(41.8± 8.01μv) is damaged less compare 

to that in macular lesion(31.7±11.1μv) with (P < 

0.0001) 

 

10. CONCLUSION  

This study highlights importance of early diagnosis and 

treatment of Retinoblastoma to get better visual 

outcome. Retinoblastoma is a most common paediatric 

cancer. It is observed in our study tumour progression is 

initially slow till 18 months after that it grows 

exponential. Initially it is within the retina, subretinal 

space or vitreous, Invasion into deeper ocular structures 

like optic nerve, choroid, or scleral invasion promotes 

metastatic disease therefore grade of retinoblastoma 

present at the time of initiation of treatment and visual 

outcome seen in patients after treatment is related to 

delay in the treatment hence a higher degree of 

awareness in guardian and health care worker can 

reduce delay in treatment.  

 

Eye is very sensitive organs we have to be extra careful 

while planning treatment of tumor because there is high 

probability of losing visual performance of eye. 

Treatment choice depends upon stage to 

Retinoblastoma like size of tumor and its nature, its 

location in reference to macula, optic disc, choroid and 

sclera and its spread in other eye and secondary tissue. 

Visual outcome of patient depends on early diagnosis 

and proper management with advance technologies. 

Assessment of various components of Visual outcome 

helps us to get these results. Correlation of delay in 

treatment to Grade of Retinoblastoma present at the 

time of initiation of treatment in patients of our study 

group showed that those patients who initiated early 

treatment had lower grade of tumor compare to those 

who reported with delay and higher grade of tumor. 

Correlation of delay in treatment to Visual acuity 

achieved after treatment in patients of our study group 

showed that, those patients who initiated early treatment 

had better visual outcome compare to those who 

reported with delay and get poor visual outcome after 

treatment. Contrast sensitivity and colour vision are 

directly related to visual acuity hence they are affected 

in same proportion to delay in treatment as it is 

affecting visual acuity. Hyperopic astigmatism is most 

common in our study population because they belong to 

young age group where this is a common finding. 

Damage of visual outcome due to extra macular tumor 

is less than the damage caused by the macular tumor in 

all visual outcomes specially seen in 

electrophysiological test like VER and ERG. 

Hence we realized that higher degree of awareness 

about advantage of early diagnosis and treatment can 

lead to better visual outcome and enhance quality of life 

of patient. 

 

9. RECOMMENDATIONS 

➢ Based on findings of research on `Importance 

of early diagnosis and treatment in getting better visual 

performance in Retinoblastoma` following 

recommendations can be made: 

➢ Due to limitation of resources and availability 

of patients our sample size was small with fewer 

numbers of eyes. We recommend a detailed study at 

large scale so that a universally acceptable data with 

higher degree of accuracy can be achieved. 

➢ Awareness campaign for Guardians, health 

care worker and public about importance of early 

detection of Retinoblastoma.  

➢ Preparation of standard diagnostic and 

treatment protocols of various grades of retinoblastoma  

➢ Assistance to Patient and family  

➢ Genomic study to treat factors causing disease 

can also be of great help in treatment process. 
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