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Abstract 

Objective:  The study was conducted to see the pat-

tern and ocular trend of Retinoblastoma and treatment 

option in our hospital. 

Study Design:  Analytical Descriptive. 

Study Population:  Patients with Retinoblastoma who 

visited the Institute of Ophthalmology from 2006 to 

2011. 

Study Settings:  Patients who came to Ophthalmology 

Department, Mayo Hospital, King Edward Medical 

University, Lahore. The study plan was approved by 

ethical committee of King Edward Medical University. 

Material and Methods:  This was a retrospective des-

criptive analytical study. The records of the Institute of 

Ophthalmology, King Edward Medical University / 

Mayo hospital, Lahore: Pakistan January 2006- Dec 

2011 was analyzed. Five years biopsies (June 2006 to 

June 2012) of the retinoblastoma, from the Pathology 

department, ware retrieved to see optic nerve involve-

ment in all the retrieved specimens. 

Results:  There were 909 cases of Primary orbital les- 

ions and out of these 262/909 (29%) lesions were of 
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primary orbital neoplasms. There were 65/262 (36%) 

cases of malignant neoplasms (62/65:95% case of 

Retinoblastoma and 3/65:5% cases of melanoma), the 

remaining 197/262 (64%) cases were benign tumors. 

There were 52 cases of Retinoblastoma with complete 

record and their blocks and data were retrieved from 

the previous record (2007 – 2011) of Ophthalmology 

and Pathology Department of Mayo Hospital/ King 

Edward Medical University, Lahore. There were 15 

cases of bilateral retinoblastoma and 37 cases with 

unilateral neoplasms. The age range of bilateral tumors 

was 2 – 6 years while the range in unilateral tumor was 

1 – 10 years. There 32 female and 20 males suffering 

from Retinoblastoma and male to female ratio was 

1:1.5. Male were 38% and females were 61.5%. On 

clinical examinations, 28 (53.8%) patients presented 

with proptosis, 20 (38.5%)cases presented with leuco-

coria eye was the second most common presenting 

sign, accounting for about 38.5% of cases), 3 cases 

(5.8%) with strabismus. Retinoblastoma caused secon-

dary changes in the eye, including glaucoma and 1 

case (1.9%) presented with sec glaucoma. The clinical 

findings in all the stages of retinoblastoma were nume-

rous and varied. Surgical removal of the tumor was 

used as a standard management of very unfavorable 

retinoblastoma cases. Enucleation was performed 

when there was no chance of preserving useful vision 

in an eye. It was done in 21/52 (40.4%) cases. Exente-

ration was also performed when extension of the 

tumor into the surrounding areas was considerable. It 

was performed in 31/52. Cryotherapy was used in bila-
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teral involvement in second eye with small tumors 

located remote from the disc and macula. It was also 

used for recurrence after radiation therapy. 6/52 

(11.5%) cases were treated with cryotherapy, 5 (9.6%) 

cases on right side and one case (1.9%) on left side. 

Conclusion:  The most common pattern of retinoblas-

toma was exophytic while the optic nerve and extra 

ocular involvement was one of the most prognostic 

factors for distance affecting the treatment. Patients 

suffering from optic nerve invasion and extra ocular 

extension or invasion of surrounding tissue with dis-

tance metastasis were referred to Oncology Depart-

ment. 

 

 

Introduction 

Retinoblastoma , a rapidly developing cancer which 

arises from the immature neural retinal cells of retina.1 

Irrespective of the gender and race the mean age – 

adjusted incidence of RB in the USA is 11.8 per mil-

lion children aged 0 – 4 years.2 

 Retinoblastoma appears as a white mass with 

many calcifications. The tumor can spread in different 

directions. Three patterns of tumor growth can be dis-

tinguished: endophytic, exophytic and diffuse infiltrat-

ing growth. The cellular infiltration in the anterior eye 

segment (pseudohypopyon) mimics inflammation, 

making the diagnosis a challenge.3,4 

 Among all pathological risk factors, optic nerve 

involvement is one of the most predictor for distance 

metastasis as is generally agreed that the risk for meta-

stasis from retinoblastoma increases with degree reti-

noblastoma invasion to optic nerve and orbital exten-

sion.5 

 The clinical presentation depends upon the pattern 

of this tumor. Optic nerve invasion by Retinoblastoma 

beyond the lamina cribrosa is associated with a greater 

metastatic risk. Large exophytic retinoblastoma with 

secondary glaucoma is at highest risk for optic nerve 

invasion.6 

 It has best cure rates of all childhood cancers (95 – 

98%) with nine of ten sufferers surviving into adult-

hood. Research, education of survivors and families 

and early detection and referral by advanced practice 

nurses, play key role in the visual outcome and sur-

vival.1,7-12 At early stage the usual presentation is with 

white pupil (Leucocoria), however patients may pre-

sent with strabismus, inflamed or painful red eye. Pre-

sentation of late cases varies from proptosis to fun-

gating mass with secondaries.13 The growth pattern is 

not prognostic for survival but can have implications 

for management. The important histopathogical pro-

gostic factors for RB are the optic nerve invasion, 

extraocular extension and choroidal invasion. Ten per-

cent mortality has been reported with superficial inva-

sion of the nerve head, 29 percent with involvement of 

the lamina, 42 percent with extension posterior to the 

lamina, and 78 percent with tumor cells to the surgical 

resection line.14,15 

 Successful treatment of retinoblastoma depends 

upon its early detection and intervention. Different 

treatment options available to treat a case of retino-

blastoma are laser photocoagulation, cryotherapy, radi-

oactive plaques, external beam radiotherapy, chemo-

therapy and surgery. The surgical options include enu-

cleation or exentration, depending the stage at which 

the child presents. All the treatment options can be 

used alone or in combinations.16 

 The study was conducted to see the pattern and 

ocular trend of Retinoblastoma and treatment option in 

our hospital. 

 

 

Material and Methods 

This was a retrospective descriptive analytical study. 

The records of the Institute of Ophthalmology, King 

Edward Medical University / Mayo hospital, Lahore. 

Pakistan, for more than 909 cases of orbital lesions 

January 2006 – December 2011 was analyzed. Five 

years biopsies of the retinoblastoma, from the Patho-

logy department, were retrieved to see optic nerve 

involvement in all the retrieved specimens. In addition 

the evaluation of slides for invasion of the anterior 

chamber, iris, ciliary body, choroid, sclera and extra-

ocular extension were done. 

Study Design:  Analytical Descriptive. 

Study Population:  Patients with Retinoblastoma who 

visited the Institute of Ophthalmology from 2007 to 

2011. 

Study Settings:  Patients who came to Ophthalmology 

Department, Mayo Hospital, King Edward Medical 

University, Lahore. The study plan was approved by 

ethical committee of King Edward Medical University. 

 All collected data was entered in SPSS version 17 

and data was analyzed by using the same software. 

The qualitative data was presented in form of frequ-

ency table (%) and appropriate graphs. The quanti-

tative data was presented in form of mean ± S.E. We 

used Standard Deviation to see the variability of the 

quantitative data. 
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 We calculated prevalence for descriptive study design and Chi-square analysis was used to see the 

association between qualitative data. Fisher exact test 

was used when expected count was less than 5. 

 

 

Results 

There 909 cases of Primary orbital lesions and out of 

these 262/909 (29%) lesions were of primary orbital 

neoplasms. There were 65/262 (36%) cases of malig-

nant neoplasms (62/65:95% case of Retinoblastoma 

and 3/65:5% cases of melanoma), the remaining 197/ 

262 (64%) cases were benign tumors (Table 1). 

 

 
Table 1: Data showing total number Retinoblastoma (n = 

62) from total Primary Orbital Tumors (262) of 

the Orbital lesions from 2006-2011 (Total orbital 

Lesion = 909). 
 

Lesions Number Percentage 

Orbital Tumors 262 29% 

Benign 197 64% 

Malignant 65 36% 

Malignant 

Lesions 

Retinoblastoma 

Melanoma 

62 

3% 

95% 

5% 

 

 

2007 2008

2009 2010

2011

 
 

Graph 1: Showing statistical data of frequency of cases 

studied in different years 

 

 

 There were 52 cases of Retinoblastoma with com-

plete record and their blocks and data were retrieved 

from the previous record (2007 – 2011) of Ophthal-

mology and Pathology Department of Mayo Hospital / 

King Edward Medical University, Lahore (table 2 and

Study Years 



PATTERN AND OCULAR TREND OF RETINOBLASTOMA AND TREATMENT OPTION IN OUR HOSPITAL 

399      ANNALS VOL 18.   NO. 4   OCT. – DEC. 2012 

Graph 1). 

 The minimum age was 1 year while maximum age 

was 10 years (Age Range 1 – 10 years) while the mean 

age was 3.54 ± 1.686 years. The maximum numbers of 

cases with Retinoblastoma eye were of 3 years 18/52 

(34.6%) while one case was found with seven years 

and 10 years group (Table 3). 

 

 
Table 2: Number of cases studied in different years (2007– 

2011). 
 

 Frequency % age 

2007 16   30.8 

2008   8   15.4 

2009   6   11.5 

2010 14   26.9 

2011   8   15.4 

Total 52 100.0 

 

 

 There were 15 (28.2%) cases of bilateral retino-

blastoma and 37 (71.8%) cases with unilateral neopla-

sms. The age range of bilateral tumors was 2 – 6 years 

while the range in unilateral tumor was 1 – 10 years. 

There were 32 (61.5%) female and 20 (38%) males 

suffering from Retinoblastoma with male to female 

ratio of 1:1.5 (Table 3). 

 On radiological examination of patients suffering 

from retinoblastoma by B – Scan (Ultrasound), there 

were 33 (63.5%) cases with exophytic presentation 

while 18 (34.6%) cases showed endophytic morpho-

logy. One Patient (1.9%) suffering with recurrence 

retinoblastoma did not present ant specific morpho-

logy (Table 5 – 6 and Graph 2). 

 On clinical examinations, 28 (53.8%) patients pre-

sented with proptosis, 20 (38.5%) cases presented with 

leucocoria, 3 cases (5.8%) with strabismus and 1 case 

(1.9%) presented with sec glaucoma. The clinical find-

ings in all the stages of retinoblastoma were numerous 

and varied (Table 7). 

 Surgical removal of the tumor was used as a stan-

dard management of very unfavorable retinoblastoma 

cases. Enucleation was performed when there was no 

chance of preserving useful vision in an eye. It was 

done in 21/52 (40.4%) cases. We performed enucle-

ation in Patients those who presented with total retinal
Table 3: Descriptive statistical ana-lysis of all cases of Retino-blastoma Eye 

studied 2007-2011. 
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Years of Ages 

Age (Years) 

(1 – 10 years) 

Frequency of Cases in 

Different Age Groups 

(Number of cases: 52). 

Percent of Cases 

in Different Years 

Mean Age 

with Std. 

Deviation 

1 Year 3 5.8 

3.54 ± 1.686 
2 Years 11 21.2 

3 Years 18 34.6 

4 Years 5 9.6 

5 Years 10 19.2 

6 Years 3 5.8 

7 Years 1 1.9 

10 Years 1 1.9 

Total 52 100.0 

 

 

Table 4: Age Distribution of Unilateral 

and Bilateral Retinoblastoma. 
 

 

Laterality 
Age (Mean Age in Years) 

Average 
Male (20) Female (32) 

Unilateral: 37 

(Male: 13) 

(Female: 24) 

   Range 1 – 10 1 – 6 1 – 10 

   Mean 3.7 ± 2.5 3.37 ± 1.34 3.5 ± 1.80 

Bilateral: 15 

(Male = 7) 

(Female = 8) 

   Range 2 – 4 2 – 6 2 – 6 

   Mean 3.42 ± 1.27 3.87 ± 1.55 3.6 ± 1.4 

 

 

Male

Female

 
 

Graph 2: Gender wise distribution of 52 cases of Retino-

blastoma Eye. 

 

 

detachments and/or the posterior segment was full of 

the tumor, in which case it was clear the patient cannot 

retain any form of useful vision. Exenteration was also 

performed when extension of the tumor into the sur-

rounding areas was considerable. It was performed in 

31/52 (59.6) (Table 8). 
 

 
Table 5: Distribution of Retinoblastoma in both eyes (Side 

Involvement). 
 

Side of Involvement Frequency % age 

Unilateral 37 71.2 

Bilateral 15 28.8 

Right Eye 20 38.5 

Left Eye 17 32.7 

Both Eye 15 28.8 

Total 52 100.0 

 

 

 Cryotherapy was used in bilateral involvement in 

the second eye for tumors located remote from the disc 

and optic nerve. It was also used for recurrence after 

radiation therapy. Cryotherapy was performed in 6/52 

(11.5%) cases, 5 (9.6%) cases on right side and one 

case (1.9%) on left side (Table 8). Patients suffering 

from optic nerve and optic disc involvement or inva-

sion of surrounding tissue with distance metastasis 

were referred to Oncology Department. Oncology the-

rapy was directed toward complete control of the 

tumor to save the life of patients from recurrence. Tre-

atment was usually individualized to the specific pat-

ient. Thirty four cases were referred to Oncology 

Department after surgically removal of tumor while 18 

were not sent to oncology for further treatment depe-

nding upon the stage of tumor (Table 8). 

 

 

Gender 
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Unilateral

Bilateral

 
Graph 3: Anatomical distribution of Retinoblastoma eye. 

(Unilateral and Bilateral). 
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Graph 4: Optic Nerve involvement with Retinoblastoma 

and extra ocular extension of Disease. 

 

 

 29/52 (56%) cases after surgery and histological 

confirmation of optic nerve involvement were referred 

to oncology department for further management. and 

28/52 (54%) cases of retinoblastoma were involving 

retinal disc, while 18/52 (60%) cases showed extens-

ion of tumor is surrounding tissue (Graph 4). 

 

 
Table 6: B – Scan (Ultrasound) Evaluation of Morpho-

logical Presentation of Retinoblastoma eye (Exo-

phytic / Endophytic). 
 

 Frequency %age 

Exophytic 33 63.5 

Endophytic 18 34.6 

Recurrence   1 1.9 

 Frequency %age 

Exophytic 33 63.5 

Endophytic 18 34.6 

Recurrence   1 1.9 

Total 52 100.0 

 
 
Table 7: Clinical Presentation of the patients suffering 

from Retinoblastoma eye and Surgical mana-

gement of patients suffering from Retinoblas-

toma. 
 

Presentation (n = 52) Frequency Percent 

  Proptosis 28 53.8 

  Leucocoria 20 38.5 

  Strabismus   3   5.8 

  Sec Glaucoma   1   1.9 

  Enucleation 21 40.4 

  Exenteration 31 59.6 

  Cryotherapy of fellow eye   6 11.5 

 

 
Regarding surgical procedure for patients with optic 

nerve invasion (ONI), 21/52 patients were performed 

enucleation (15/21 cases with ONI negative and 6/21 

patients with ONI positive) while 31/52 patients (8/31 

cases with ONI negative and 23/31 patients with ONI 

positive) were performed exentration. A strong associ-

ation was seen with patients lesions and surgical pro-

cedures (p = 0.001), while the cryotherapy was perfor-

med in only 6 patients, there was also no association 

cryotherapy was seen with ONI (p = 0.076). 25/34 

cases with ONI were referred to oncology Department 

for chemotherapy and radiotherapy. There was strong 

association of ONI and mode of treatment of the pati-

ents in oncology Department (0.000) (Table 5.15). 

Regarding surgical procedure for patients with 

EOE, 3/52 patients were performed enucleation, 18/52 

exentration and 6/52 were performed cryotherapy 

(second eye in Bilateral tumors) as compared to 18/52 

cases were performed enucleation, 16/52 exentration 

showing no EOE (Table 9). 

 

Slides (Uni or 
Bilateral) 
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Discussion 

In our study amongst 52 cases, 37 (71.2%) had uni-

lateral Retinoblastoma and 15 (28.28%) patients were 

with bilateral disease. In Unilateral cases, 20 (38.5%) 

patients had disease in the right eye and 17 (32.7) 

cases in left eye. In one study in United State of Ame-

rica, the proportion of bilateral cases (26.7%) versus 

unilateral cases (71.9%) is stable over the 30 – year 

period,2 which is consistent with our study. 

 In a study in China, the frequency of bilateral reti-

noblastoma were greater than our study, it was found 

that bilateral retinoblastoma was present in 150 (32%) 
 

Table 8: Surgical Treatment of right and Left eye with 

second eye treated with Cryotherapy. 
 

Right eye Frequency Percent 

NA 37 71.2 

Enucleation   4 7.7 

Exenteration   6 11.5 

Cryotherapy of fellow eyes   5 9.6 

Total 52 100.0 

Left Eye treated with 

Cryotherapy 
Frequency Percent 

NA 37 71.2 

Enucleation   2 3.8 

Exenteration 12 23.1 

Cryotherapy of fellow eye   1 1.9 

Total 52 100.0 

 

 
Table 9: Optic Nerve involvement and treat-

ment option of the Patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Key: Enuc: enucleation, Exent: exentration, 

Cryo: Cryotherapy 

 

Optic Nerve 
Surgical Treatment Referred to Oncology 

Department *Enuc *Exen *Cryo 

No 15   8 4 10 

Yes   6 23 2 24 

Total  21 31 6 34 

*(p = 0.001),  **(0.076),  *** (0.004) 

Extra-Orbital 

Extension 
 

No 18 16 10 19 

Yes   3 15   6 15 

Total  21 31 16 34 

* (p = 0.017),  **(0.068),  *** (0.035) 

 

 

of the patients. Bilateral retinoblastoma as compared 

with unilateral retinoblastoma was diagnosed at a sig-

nificantly (p < 0.001) younger mean age (1.25 years 

versus 2.5 years).17 The findings are not consistent 

with our results both in laterality and incidence of age. 

The findings are consistent with Arif and Islam (2010), 

who found 64.51% had unilateral tumours and 35.4% 

presented with bilateral disease. 

 On radiological examination of patients suffering 

from retinoblastoma by B – Scan (Ultrasound), there 

were 33 (63.5%) cases with exophytic presentation 

while 18 (34.6%) cases showed endophytic morpho-

logy. One Patient (1.9%) suffering with recurrence 

retinoblastoma did not present any specific morpho-

logy. Our findings vary from two other studies, one 

study18 showing endophytic retinoblastoma (181 cases; 
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61%) more often than exophytic (116 cases;39%)(18). 

and another study in India revealing  endophytic gro-

wth pattern more common in 118 (51%) of the eyes. 

 On clinical examinations, 28 (53.8%) patients pre-

sented with proptosis of, 20 (38.5%) cases presented 

with leukocoria eye (white pupillary reflex or cat’s eye 

reflex, 3 cases (5.8%) with strabismus and 1 (1.9%) 

case presented with painful red eye due to secondaary 

glaucoma. The clinical findings in all the stages of 

retinoblastoma were numerous and varied. In a study 

by Balasubramanya et al (2004), the clinical presenta-

tion of their patients were different from our patients, 

it was found that out of a total of 392 cases of retino-

blastoma were reviewed; 72.2% of the patients had 

leukocoria, 13% had proptosis, 10% had strabismus, 

1.5% were asymptomatic (detected on screening), 

3.3% had atypical presentations and (0.76%), secon-

dary glaucoma (0.76%).19 These clinical findings are 

not consistent from our data. In our patients proptosis 

(53.8% vs 13) was more common presenatation as 

compared to leukocoria (38.5% vs 72.2%). Our find-

ings are consistent with Arif and Islam, a Pakistani 

study, who found that 83/176 (47.3%) presented with 

proptosis and fungating mass and 41 (30.14%) pre-

sented with leukocoria.9 In another study of 360 eye 

RB with median age of two years, glaucoma was the 

most common clinical finding at presentation apart 

from leucocoria.20 

 Depending upon the mode of presentation, invol-

vement of optic nerve, secondaries and involvement of 

fellow eye, different treatment methods adopted were 

enucleation or exentration. If the involvement of optic 

nerve was confirmed on histopathology or there were 

secondaries, the cases were referred to Oncology depa-

rtment for further management. In cases with bilateral 

involvement, the fellow eye with early stage of the dis-

ease were treated with cryotherapy. Enucleation was 

performed when there was no chance of preserving 

useful vision in an eye mainly in those who presented 

with total retinal detachments, proptosis and/or the 

posterior segment was full of the tumor..Exenteration 

was done in 31/52 (59.6) cases mainly in those cases 

where extension of the tumor into the surrounding 

areas was considerable (Table 5.7 and Graph 5.7). 

Cryotherapy was performed in 6/52 (11.5%) cases in 

that eye of a bilateral cases where a small sized tumour 

was located, remote from the disc and macula. Cryo-

therapy was also used for recurrence after radiation 

therapy. This treatment was in 5 (9.6%) cases on right 

side and one case (1.9%) on left side. Patients suffer-

ing from optic nerve and optic disc involvement or 

invasion of surrounding tissue with distance metastasis 

were referred to Oncology Department. Oncology the-

rapy was directed toward complete control of the 

tumor to save the life of patients from recurrence. Tre-

atment was usually individualized to the specific pat-

ient. 34 cases were referred to Oncology Department 

after surgically removal of tumor while 18 were not 

sent to oncology for further treatment depending upon 

their stage of tumor. 29/52 (56%) cases after surgery 

and histological confirmation of optic nerve involve-

ment were referred  to oncology department for further 

management. and 28/52 (54%) cases of retinoblastoma 

were involving retinal disc, while 18/52 (60%) cases 

showed extension of tumor is surrounding tissue. Our  

treatment options were different from Gunalp et al 

where enucleation was more as compared to exen-

tration.21 While similar procedures option was found in 

a study by Abdu et al. They performen exentration in 

thirty – one patients (74%) and enucleation in 11 pati-

ents (26%).22 Shah has described chemoreduction foll-

owed by laser or cryotherapy is the treatment of cho-

ice. Sub-tenon carboplatin injection is also an accepted 

treatment modality for vitreous seeds, along with sys-

temic chemotherapy. Transient periocular edema, optic 

neuropathy and fibrosis of orbital tissues are the kno-

wn side effects of sub-teneon carboplatin injection.23 

In our study Cryotherapy was performen in 6/52 

(11.5%) cases in that eye of a bilateral cases where a 

small sized tumour was located , remote from the disc 

and macula. Cryotherapy was also used for recurrence 

after radiation therapy. This treatment was in 5 (9.6%) 

cases on right side and one case (1.9%) on left side. 

High – risk histopathological features that are an indi-

cation for adjuvant chemotherapy include massive 

uveal invasion and retrolaminar optic nerve invasion. 

Eye – sparing therapies including brachyradiotherapy 

and systemic and intra-arterial chemotherapy have 

reduced the number of eyes with retinoblastoma requi-

ring enucleation in recent years.24 In our study, pati-

ents suffering from optic nerve and with optic disc 

involvement or extraorbital extension, invasion of sur-

rounding tissue and distance metastasis were referred 

to Oncology Department for further management by 

chemotherapy or radiation therapy or both. Our treat-

ment plan was consistent with that of Cuenca et al 

(2009) who adopted chemotherapy and radiation for 

tumors with optic nerve, optic disc, surrounding tis-

sues invasions and extra orbital extension.25 

Regarding Optic nerve Invasion (ONI) prognostic fac-

tors of the lesion, 29/52 (55.7%) patients showed invo-

lvement of ONI, 17/52 (32.7%) were from 1 – 3 years 
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age and 12/52 (23%) were from 4 – 6 years. Therefore 

age is not related to ONI. Statistically there was no 

difference in the involvement of ONI with the age of 

patients (p = 0.217). In a study, Fifty – five of 297 RB 

(18.5%) had high – risk features with optic nerve inva-

sion in 31 (10.4%).26 In another study, ONI was signi-

ficantly associated with time rather than age; “the 

median time from diagnosis to enucleation was 11 

months. Co-existing retinal detachment and vitreous 

hemorrhage significantly increased the likelihood of 

optic nerve invasion (P = 0.014 and P = 0.011, respe-

ctively). Prolonged time to enucleation was signi-

ficantly associated with the likelihood of choroidal 

(P = 0.010) and ciliary body (P = 0.021) invasion as 

well as invasion of multiple sites”.27 Our study is also 

consistent with Shields et al who found no association 

of age with ONI.5 Our findings are also consistent 

with Arif and Islam (2010), who found no correlation 

with age and laterality as potential factors in metasta-

sis. There was also no statistical difference seen in 

gender for ONI (p = 0.578). In our study, as 11 males 

and 18 females showed ONI. Statistically no signifi-

cance was determined for ONI with respect to side of 

origin as 11 patient with right eye involvement 9 with 

involvement of the left side and 9 bilateral cases sho-

wed optic nerve involvement (Table 5.13). However 

9/15, bilateral lesions showed ONI as compared to 

20/37 unilateral lesions showed ONI. Our study is  

consistent with Shields et al who found no association 

of sex with ONI and concludes that “Factors not pre-

dictive for invasion included the age, race, and sex of 

the patient and the tumour laterality, inheritance, size, 

and growth pattern” which is consistent to our study.5 

 A strong to strongest association was seen with 

patient’s presentation, symptoms and size of the tum-

ors and ONI. 21/52 endophytic and 7/52 exophytic les-

ions showed association of ONI. It was found that 

ONI was found significantly more often in patients 

who had exophytic retinoblastoma than in those who 

had endophytic retinoblastoma (p = 0.041). Our find-

ings are consistent with Palazzi et al (1990) and Abou-

zeid (2012) who found similar association in their 

patients.18,20 

 Greater the size of tumor, more the ONI and extra 

ocular extension (p = 0.005). Our study is consistent 

with an Indian study of Chawla et al (2012) who found 

tumor volume showed a significant association with 

optic nerve invasion (P = 0.023).29 A strong associ-

ation of EOE, was seen with patients lesions and sur-

gical procedures (p = 0.017). While the cryotherapy 

was performed in only 6 patients, No association of 

cryotherapy was seen with EOE (p = 0.068). 15/52 

cases with EOE were referred to oncology department 

for chemotherapy and radiotherapy. There was posi-

tive association of EOE and mode of treatment of the 

patients in oncology Department (0.035). 
 

 

Conclusion 

The most common pattern of retinoblastoma was exo-

phytic, while the optic nerve and extra ocular involve-

ment were prognostic factors for the treatment. Pati-

ents suffering from optic nerve invasion and extra ocu-

lar extension or invasion of surrounding tissue with 

distance metastasis were referred to Oncology Depart-

ment. 
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