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ABSTRACT
Purpose: To study histopathological features of eyes with intraocular Group E retinoblastoma primarily treated
by enucleation at a tertiary care centre in Karachi, Pakistan.
Study Design: Retrospective histopathological study.
Place and Duration of Study: Department of Ophthalmology, Patel Hospital, Karachi, January 2012 to August
2019.
Methods: Seventy five eyes of children diagnosed with Group E retinoblastoma, on clinical examination,
examination under general anaesthesia along with MRI and then enucleated were examined histopathologically
after being primarily enucleated. Histological features were enlisted for the presence of choroidal invasion, extent
of optic nerve invasion, anterior chamber involvement, scleral and extra-scleral invasion along with tumour
differentiation. Demographic variables (age at presentation, gender, laterality of the disease, median follow-up)
and the histopathological features of tumour along with high risk features were assessed using SPSS version 24.
Results: Out of 75 eyes, 48 (64%) eyes showed high risk histopathological features including post lamina
cribrosa involvement, choroidal invasion, scleral involvement, anterior chamber involvement (angle, iris, ciliary
body). All high risk features were significantly more in the poorly differentiated group of tumours. All patients
showing high risk features were given post enucleation systemic chemotherapy accordingly. Median follow-up
was 40 months (3 – 100 months). Adjuvant chemotherapy was given in 48 (64%) patients who showed high risk
histopathological features.
Conclusion: By identifying the histopathological pattern and high risk features, we can decrease the chances of
metastasis, recurrence, mortality and morbidity of these children which pose an overwhelming physical,
psychological, social and financial burden on our society as a whole.
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INTRODUCTION
It is well established that retinoblastoma is the most
common primary intra-ocular tumour in young
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children with worldwide prevalence of 1:15000 –
20000 live births.1 Pakistan ranks 6th in the list of
countries with high incidence of retinoblastoma.
Around 66% of children are “diagnosed” before their
second birthday according to World Health
Organization (WHO), while 95% are “diagnosed”
before the age of five years. Presenting complaints of
retinoblastoma include white reflex, red eye and
proptosis, strabismus.2 Retinoblastoma may be
unilateral or bilateral. A mutation in the RB1 gene
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holds responsible for both heritable and non-heritable
forms.3 In spite of good understanding about the
clinico-pathological features of retinoblastoma, the
survival rate in Asia is comparatively low.4 Majority
of the tumours are diagnosed at an advanced stage and
those with metastatic retinoblastoma die within 6
months of time.5 The International Intraocular
Retinoblastoma Classification (IIRC) is used for
grouping of retinoblastoma. According to the IIRC,
Group E eyes are destined for enucleation despite
significant advancements in the treatment modalities
available.
Histopathology shows the characteristics of the
tumour, growth pattern and the extent of invasion by
tumour. The histopathology of enucleated eyes serves
to be an indicator for malignant potential of the
tumour, including higher chances of orbital recurrence
and metastasis.6 There is lack of general consensus on
the identified high risk histopathology features among
several researchers of enucleated eyes across the
globe.7 However, residual tumour at the cut end of the
optic nerve is unanimously agreed upon as a high risk
feature.
With this study, the authors wish to share the
histopathology features of Group E eyes from this part
of the world and establish a relationship between age,
tumour differentiation and high risk features.

METHODS
This is a retrospective study of 75 eyes that were
diagnosed as group E Retinoblastoma on clinical
examination, examination under general anaesthesia
along with MRI. Approval from Ethical review board
was sought. Informed consent was taken from the
parents and the eyes were enucleated primarily at Patel
Hospital, a tertiary care centre, in Karachi, Pakistan
from January, 2012 to August, 2019. Files and
histopathological documents were reviewed by the
investigators. All slides were reviewed for tumour
differentiation and high risk features. Their age,
gender, laterality of the tumour, age at presentation
and age at enucleation were noted. Median follow-up,
number of deaths and extra-ocular metastasis with or
without the presence of secondary tumours was also
recorded. Histological features were enlisted for the
presence of choroidal invasion, extent of optic nerve
invasion, anterior chamber involvement, scleral and
extra-scleral
invasion
along
with
tumour
differentiation.
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Eyes that were pathologically proven as
intraocular retinoblastoma Group E and treated with
enucleation as their primary treatment without any
other local therapy, chemotherapy or radiation therapy,
were included in the study. Eyes which had any other
IIRC group or eyes that received treatment other than
enucleation such as local laser treatment (Cryotherapy,
Argon Laser), chemotherapy and radiation therapy
before undergoing enucleation were excluded from the
study. We performed enucleation only for eyes that
were Group E according to IIRC.
High risk histopathological features were defined
as choroidal invasion, invasion of the lamina cribrosa,
tumour at the cut-end of the optic nerve, scleral
infiltration and involvement of the anterior chamber by
the tumour. Choroidal invasion is the term used for
tumour cells invading the choroid with resultant
compressive effects and infiltrative borders. Similarly,
the extent of optic nerve involvement was grouped as
no optic nerve invasion, pre-laminar optic nerve
invasion, and post-laminar optic nerve invasion.
Level of differentiation was categorized as welldifferentiated to moderately differentiated tumours
(comprising of small, circular, blue cells, showing
features of differentiation in the form of flourettes,
Flexner-Wintersteiner or Homer-Wright rosettes,
staining with Synaptophysin), and as poorly
differentiated tumours (tumours that had small,
circular blue cells but no features of rosettes
formation).
Adjuvant chemotherapy (Carboplatin, Etoposide,
and Vincristine) was planned for those enucleated
patients, who had high risk histopathological features
such as optic nerve involvement posterior to lamina
cribrosa, massive choroidal invasion along with any
gross choroidal and optic nerve involvement and
tumour seeding in anterior chamber or neovascular
glaucoma.
SPSS Version 24 descriptive statistics were used
to summarize the data with mean ± standard deviation
or mean for quantitative variables, taking P-value
< 0.05 as statistically significant. Frequencies and
percentages were tabulated for categorical variables.

RESULTS
There were 50 (66.7%) males and 25 (33.3%) females.
Median age at the time of presentation was 24 months
(mean 26 months, range 3 to 72 months). Median age
330
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at the time of enucleation was 24 months (mean 27
months, range 3 to 73 months). Details are shown in
table 1.

Table 2: High Risk Features on Histopathology of Well/
Moderately
Differentiated
and
Poorly
Differentiated Tumours.
High Risk Features

Table 1: Demographics,
Follow-up.

Presenting

Demographics
Number of patients
Number of eyes
Family History Positive
Males
Females
Laterality
Bilateral
Unilateral
Age
Median age at Presentation
Median age at Enucleation
Presentation Signs
Leukocoria
Squint
Proptosis
Hyphema
ICRB Group:
Group E
Grades of Differentiation
Well-Differentiated
Moderately-Differentiated
Poorly Differentiated
Growth Pattern
Endophytic
Exophytic
Mixed
Necrosis and Calcification
Optic Nerve Cut End Not Involved
Metastasis or Death
Follow-up in Months, median

Complains

and

n (Percentages)
75
75
10 (13.3%)
50 (66.7%)
25 (33.3%)
11 (14.7%)
64 (85.3%)
n (Months)
24 months
(3 – 72 months)
24 Months
(3 – 73 Months)
n (Percentages)
55 (73.3%)
12 (16%
6 (8%)
2 (2.7%)
n
75

Optic Nerve Cut End
Involved
Post Lamina Cribrosa
Involvement
Choroidal Invasion
Scleral Involvement
Anterior Segment
Involvement
Angle
Iris
Ciliary Body

Well/Moderately
Poorly
Differentiated
Differentiated
n (Percentages) n (Percentages)
18 (36%)

8 (32%)

19 (38%)

11 (44%)

28 (56%)
13 (26%)

18 (72%)
9 (36%)

5 (10%)
3 (6%)
1 (2%)
14 (28%)

4 (16%)
5 (20%)
3 (12%)
12 (48%)

23 (30.7%)
27 (36)
25 (33.3)
47 (62.7%)
22 (29.3%)
6 (8%)
47 (62.7%)
26 (34.7%)
0
40

Fig. 1: Specimen Showing Pre-laminar Optic Nerve Invasion.

The most prevalent high risk features in our study
were choroidal involvement. Other features are
depicted in table 2.
No one received external beam radiotherapy
(EBRT). Median follow-up was 40 months (3 – 100
months). Adjuvant chemotherapy was given in 48
(64%) patients who showed high risk histopathological
features. No evidence of tumour metastasis,
recurrences or deaths were recorded for any patient
during the study period.

Fig. 2: Specimen Showing Homer Wright Rosettes and Flexner
Wintersteiner Rosettes.
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and colleagues.9

Fig. 3: Specimen Showing Necrosis and Few Calcifications.

DISCUSSION
Retinoblastoma can often lead to death in children if
the disease is left untreated. Outcomes of
retinoblastoma vary among the developed and
developing countries. In countries like Pakistan, delay
in seeking specialist health care and refusal of
treatment further leads to higher mortality. Hindrances
encountered while handling the histopathological
specimens and an avid lack of awareness about the
disease further add to the overall disease burden. This
delay in seeking medical and/or ophthalmological
advice could be a possible cause of increased chances
of retinoblastoma when compared to the developed
countries including Europe and North America.
In this study we reviewed the records of 75
enucleated eyes of retinoblastoma patients. We found
high risk histopathological features in 46 eyes postenucleation. A precise definition of high risk features
has been argued and disputed variably but an
acceptable one includes gross choroidal invasion with
post-laminar optic nerve involvement, tumour present
at the cut end of the optic nerve and scleral invasion.
These are the features that are associated with a high
risk of metastatic disease and require further
treatment.8 Various studies have been conducted on
the incidence and implications of high risk
histopathological features worldwide. 10 – 40% of
advanced intraocular disease (group D and group E) is
suggested to be associated with high risk
histopathology at diagnosis. Post-laminar optic nerve
invasion and massive choroidal invasion constitute the
most common features, similar to the findings of Kim
Pak J Ophthalmol. 2020, Vol. 36 (4): 329-334

The median age of diagnosis was 24 months which
was consistent with the findings of other researchers
from subcontinent. Subramaniam et al found that the
mean age at diagnosis was between 23 – 24 months of
age whereas in the western literature, mean age at
diagnosis is reported as 18 months.10 Our results
concluded that irrespective of laterality, poorly
differentiated cases presented late, compared to those
that were well to moderately differentiated, which
were similar to the works of Eagle et al11 and
Madhavan et al.12 Necrosis was found along with
calcification in 47 (62.7%) cases. It was observed in
our study that the more the necrosis in the tumour, the
higher the chance of invasion beyond the lamina
cribrosa of the optic nerve. Histopathological high risk
features in our group of patients, were found to be
similar to other studies from India.13 The reported
incidence of choroidal invasion varies from 12% to
41% while optic nerve involvement with resection end
range from 6.5% to 40%, discussed by Yousef et al.14
Similarly, current study showed majority (61.4%) of
the eyes had choroidal invasion.
In our study, younger patients were found to have
well-differentiated tumours in contrast to older
patients, which are often associated with poorly
differentiated tumours. There were low to intermediate
features of histopathology in younger patients as
opposed to those who were enucleated at an older age
(> 2.5 years). These findings were consistent with the
study of Kaliki et al, suggesting that welldifferentiated tumours present earlier than poorly
differentiated tumours. This may be related to varying
retinal cell affection with development and dedifferentiation of tumours with age.15
There was no evidence of extraocular disease on
MRI prior to enucleation. Histopathology remains the
gold standard in identifying high risk features.
However, De Jong et al studied the significance of
MRI addressing the high risk features. Identification of
these features on MRI assists greatly in making the
choice of enucleation versus globe-salvage therapy. It
is believed that MRI findings should not, however, be
the basis of taking the final decision of enucleation.
Hence, it is suggested that vigilant and thorough
screening prior to the surgical procedure of
enucleation should be employed.16
None of the patients received any form of
treatment before enucleation. As studied by Zhao et al,
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the authors believe that chemotherapy offered before
enucleation to Group E eyes with advanced tumour,
may alter the pathological features and down stage the
disease.17 This can have a masking effect on the
possible risk of metastasis and even death.
More than half of the eyes were well to
moderately differentiated while the rest were poorly
differentiated. This could partly be explainable due to
the early decision for upfront enucleation of group E
eyes in our setup. However, in our neighbouring
countries, as discussed by Kashyap et al, most of the
tumours were poorly differentiated, owing to late
presentation and delayed referral among medical
personals.18
During our study period, there was no evidence of
metastasis, recurrence of disease or deaths recorded
due to the fact that they were given timely
chemotherapy. Moreover, this could be due to almost
similar age at presentation and prompt decision for
upfront enucleation based in our results. The epitome
of successful retinoblastoma treatment revolves around
saving the life of the patient, decreasing and/or
eliminating the risk of metastasis, salvaging the globe
and vision, along with an overall improvement in the
quality of life of those afflicted with this debilitating
and fatal disease.19
Various researches across the globe have debated
over high risk features from developed and developing
countries. However, there are very few studies
available from Pakistan about high risk features of
retinoblastoma afflicted Group E enucleated eyes.20
The limitation of our study was the limited number
of cases studied. To establish a consensus, we need
further multi-centre studies with larger sample size,
which may offer a better understanding and better
insight
about
histopathological
trends
of
retinoblastoma in Pakistan. There is scarcity of
published data from our part of the world.

CONCLUSION
By identifying the high grade histopathological
features we can manage and devise a strategy to deal
with this unprecedented disease.
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