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INTRODUCTION

Retinoblastoma having an incidence of 1 in
15,000 has the most common presentation as
leukocoria and strabismus.! Its management is
highly individualized requiring a multidisciplinary
approach with the aim of saving the life of the
patient, followed by globe and any useful vision
if possible.2

In the last century, a paradigm shift is seen in
the management of retinoblastoma. Studies
completed by the Retinoblastoma Study Group
show promising use of chemotherapy as a
primary mode of treatment in reducing tumor bulk,
followed by various forms of local approaches
that can be used for final tumor control. According
to Canadian National strategy guidelines, Group
A is treated by focal lasers alone, Group B, C &
D treated by combined chemotherapy and focal
lasers. Enucleation is mainly reserved for group
E tumors and group D tumors not responding to
chemotherapy.'-
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A study from London reported that the five-
year survival rate for children with unilateral
retinoblastoma increased from 85% in 20"
century to 97% in 21stcentury.* A study conducted
by Teming in Germany showed overall survival
rate of 95% each year.®> However, reports from
Africa predict a disease-free survival of around
20%.% Kivelia in his editorial highlighting the
advancement in the medical field in last century,
concluded that, it may take another 200 years for
the benefit to spread worldwide.”

According to the best of our knowledge, no
study has been done in Pakistan to compare the
treatment outcomes of Retinoblastoma patients.
Studies from Pakistan highlight epidemiology
and their clinic presentations.®'' The objective
of our study was to utilize the latest treatment
guidelines to save the life of the patient as well as
prevent organ loss as enucleation and external
beam radiotherapy has largely been abandoned
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MATERIAL & METHODS

This prospective randomized control trial was
conducted in the department of Pediatric
Ophthalmology at College of Ophthalmology
and Allied Vision Sciences/ King Edward Medical
University, Mayo Hospital Lahore between January
2015 to June 2016. The study was approved by
the Institutional Review Board of King Edward
Medical University Lahore. An informed consent
was obtained from the parents of patients prior to
inclusion in the study.

88 patients with retinoblastoma presenting to the
Outpatient clinic were screened after taking an
informed consent. Patients who had had previous
treatment or were not suitable for chemotherapy
were excluded from the study. 43 patients
having Group C or D lesion were included in
the study. They were randomly divided into two
groups with Group 1 patients undergoing 6
cycles of Intravenous chemotherapy (vincristine,
etoposide and carboplatin) while group 2
undergoing adjunctive focal consolidative therapy
(cryotherapy for anterior tumors and diode laser
for posterior lesions) in addition to intravenous
chemotherapy.

Patients underwent examination under general
anesthesia before the commencement of
treatment whereby location and size of the
lesions (basal diameter and height) and presence
and extent of vitreous or sub retinal seedings and
sub-retinal fluid were documented. MR imaging
was done to exclude extra ocular extension and
trilateral retinoblastoma.

Patients underwent subsequent examination
under anesthesia 3 weeks after every cycle.
Final size of tumor (basal diameter and height)
was documented 3 weeks after the last cycle of

Retinoblastoma Treatment Pre Treatment Basal

Group Diameter (mm)
Group 1 (chemo alone) 19.6 (13-22)
Group 2 (chemo and laser) 19.2 (13-22)

chemotherapy.

RESULTS

Out of the 88 retinoblastoma patients seen in
Outpatient clinic, 64 eyes of 43 (48.8%) patients
(24 males (55.8%)) of Group C and D (40 eyes
with group D (62.5%)), aged between 3 months
and 6 years (Mean 2 years 3 months) having no
previous treatment were randomly divided into
two groups. 27 (62.8%) patients had bilateral
disease.

The mean basal diameter of the lesions in group
1 reduced from 19.6 mm (range 13-22 mm) to
15.5 mm (range 12-19mm) with a mean reduction
of 4.1mm (21% reduction) while the mean
basal height of lesion decreased from 3mm (2-
5mm) to 2.5mm (range 1.7-3.5mm) with a mean
reduction of 0.5 mm (16% reduction) at the end
of the 6 cycles of chemotherapy. In group 2, the
mean basal diameter of the lesion reduced from
19.2mm (range 13-22mm) to 7.3 mm (range of 12-
19 mm) with a mean reduction of 11.9 mm (62%
reduction) while the mean basal height reduced
from 3mm (2-5mm) to 1.5 mm (range 1.3-3.5mm)
with a mean reduction of 1.5mm (50% reduction)
at the end of 6 cycles of chemotherapy and
adjuvant focal laser (Table-l).

The mean percentage regression in groupf
(heightxbase) is 24.5% while that in group 2
(heightxbase) was 59.9%.

The Independent T test value was 36.02 and
p value was 0.001, thus showing that the
treatment modality using chemotherapy and
local consolidative therapy is more effective than
chemotherapy alone in causing regression of
retinoblastoma lesions.

Post_Treatment Basal Mean Reduction
Diameter (mm)

15.5 (12-19) 41 (21%)

7.3 (12-19) 11.9 (62%)

Table-I.
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DISCUSSION

In the last century, conservative treatment of
retinoblastoma has gained popularity due to
adoption of a multidisciplinary approach. The
liaison between an ophthalmologist, oncologist
and radiotherapist has led to effective treatment
guidelines. These are targeted not only for a
better overall survival of the patient but also aim
to prevent organ loss.

Chemotherapy  which was started for
retinoblastoma in 1990s caused significant
tumor reduction. Later, it was combined with
external beam radiotherapy (EBRT) to gain
added benefit.'? This combination was superior
to enucleation as a globe salvage procedure.
External Beam Radiotherapy is still largely used
in developing countries including Pakistan as
reported in literature®'' but has been downgraded
in the western world due to its complications.’

This combined modality of chemotherapy and
adjunctive focal laser has been investigated
in the past all over the world. Chemotherapy
reduced tumour volume and focal lasers were
applied around it to further destroy tumor cells.
It is also believed that lasers disrupt blood ocular
barrier and facilitate penetration of chemotherapy
to vitreous. This helps to reduce vitreous seeds
which are otherwise resistant to systemic
chemotherapy.'® In 1996, Shields CL & co workers
published results of their research reported 35%
reduction in basal diameter and 49% reduction
in thickness after 2 years of chemotherapy and
focal lasers.' Another study in 1996, Gallili and
his co workers showed the benefits of adding
cyclosporine to vincristrine and etopside and
following laser therapy can effectively control
vitreous seeds and 88% patients were relapse
free in these worst prognosis cases. This pilot
study further suggested need for RCT to actually
know efficacy of various treatment modalities.
In 1996, Murphee showed 100 % success of
chemotherapy and focal lasers in treating group
1 to 4 and absolute failure in treating group5
by same modality.'® However, patients included
in these studies belonged to all groups and
were classified according to Reese Eleseworth
classification. All these studies showed combined

modality is more effective than single modality
and made it first choice in moderate risk cases.

Studies completed by Indian authors include
review article on genetic perspective of disease
and various treatment modalities used in
treatment of retinoblastoma.'¢'8

No clinical trial is reported in literature in Pakistan
comparing these two modalities. Khurram D in
his research has included patients treated by
combinedmodalitytoobutnocomparisonbetween
various treatment options has been done." This
index study has proved benefit of adding local
consolidative therapy to chemotherapy to treat
moderate risk retinoblastoma patients.

In our study we compared the use of chemotherapy
alone and chemotherapy plus local consolidative
therapy to treat retinoblastoma lesions. This
study not only provided a qualitative assessment
but also actually showed quantitative superiority
of combined treatment with chemotherapy plus
local consolidative therapy over chemotherapy
alone. We found that combined modality caused
60% regression of retinoblastoma lesion after six
cycles as compared to 24.5% for chemotherapy.

In past, patients were usually treated with
chemotherapy and failure of chemotherapy
resulted in worsening of the disease and
eventually ending up with enucleation of the eye.
This saved the life of patient but organ loss had
a huge negative impact on patient’s psychology.
Some other chemotherapy failure cases had to
undergo external beam radiation therapy, hence
at risk of secondary malignancies. Adding focal
lasers to chemotherapy also helps to avoid long
term systemic complications of chemotherapy
like renal failure or liver damage.

In our part of the world, there is a late presentation,
and the International guidelines fall short of
application in our situation. However, better eye of
bilateral retinoblastoma patients can be salvaged
using chemotherapy and local consolidative
therapy.

A limitation in our study was the short duration of
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study period. The final patient outcome in terms
of disease control can thus not be documented.
Another limitations was that vitreous seeds and
subretinal fluid was not properly addressed in
statistical analysis. Multifocal lesions were not
taken seperately as they are less responsive to
therapy than unifocal lesions. Any new tumour
growth during treatment period was also not
addressed.

There is a need for a multi-centred clinical trial to
see the efficacy of various treatment options in the
developing world. This will help us formulate our
own guideline for the treatment of retinoblastoma
as disease presentation and overall mortality is
different here.

CONCLUSION

Chemotherapy combined with local consolidative
therapy is more effective in treating retinoblastoma
as compared to chemotherapy. This will not only
save the life of patient but also help prevent organ
loss. This study has laid the foundation stone of
comparative analysis for retinoblastoma treatment
in our country. This will help us formulate practice
guidelines for retinoblastoma treatment in the
developing world.

Comparison of reduction in basal diameter post
treatment in retinoblastoma Lesions with single
modality (chemotherapy) vs Combined Modality
(chemotherapy + local consolidative Therapy.
Copyright© 13 Apr, 2020.
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