A Retrospective Review of Visual Outcome and Complications in the
Treatment of Retinoblastoma

Abstract:

The aimof this study was to |l ook at the visual outcone and treatnment conplications of children diagnosed with

Ret i nobl astona during the years 1985-2003 inclusive. A retrospective review of all patients records was perforned.
Patient characteristics, treatnent methods and conplications were recorded. Twenty eight children presented to Tenple
street Hospital between 1985-2003. Six of these infants had bilateral tunmours. The nean age at presentation was 23.7
nont hs. Sixty-nine percent presented with Leucocoria, of these 33% al so had a squint. The nean duration of synptons
was only known in 58% and this gure was approximately 19.8 nonths. Enucl eation was perforned in 24 eyes of 24
patients. Three patients required adjuvant chenotherapy post enucleation. Two eyes was treated with external beam
radi ati on and one eye with plaque radiotherapy. One eye (second eye) was treated with system c chenotherapy and

radi ation. Five eyes of three patients were treated wth system c chenot herapy foll owed by adjuvant Arg
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Abst r act

The aimof this study was to | ook at the visual outcone and treatnent conplications of children diagnosed with

Ret i nobl ast oma during the years 1985-2003 inclusive. A retrospective review of all patients records was perforned.
Patient characteristics, treatnent nmethods and conplications were recorded. Twenty eight children presented to

Tenpl e street Hospital between 1985-2003. Six of these infants had bilateral tunours. The nean age at presentation
was 23.7 nmonths. Sixty-nine percent presented with Leucocoria, of these 33% al so had a squint. The nean duration of
synptons was only known in 58% and this gure was approxi mately 19.8 nonths. Enucl eation was perfornmed in 24 eyes of
24 patients. Three patients required adjuvant chenotherapy post enucleation. Two eyes was treated with external beam
radi ati on and one eye with plaque radiotherapy. One eye (second eye) was treated with systeni c chenot herapy and

radi ation. Five eyes of three patients were treated with system c chenot herapy fol |l owed by adjuvant Argon | aser,
cryot herapy and di ode | aser to each eye. The conplicati ons of each treatnment group was recorded. The visual outcome
in the sal vaged eyes was favourable. There were no deaths recorded . Though chenot herapy with adjuvant |ocal
treatments provide adequate treatnent for early tunours, enucleation still plays a major role in the treatnent of
Ret i nobl astoma. The total eye salvage rate in this study was 29% w th an enucl eation rate of 90%in unilateral cases
and 33%in bilateral cases. Sixty-six percent of bilateral eyes affected were sal vaged. Seventy-one percent of
tunmoburs were diagnosed after a parent noticed a gross abnornality of the eye. This highlights the possible need for
screening for retinoblastoma in the infant popul ation.

I ntroduction

Reti nobl astoma is the nmost comon orbital malignant tumour of chil dhood
with an incidence worldw de that ranges from21 in 14,000 live births to 1
in 34,0001. The tunour is typically diagnosed during the rst year of
life in famlial and bilateral cases and between 1-3 years in sporadic
uni | ateral cases. As survival now approaches 90-95%the recent enphasis
has been on treatnent strategies that preserve vision in place of the
traditional treatnment of enucleation for all patients with

reti nobl astoma. Tunour reduction by rst |ine chenotherapy foll owed by
local treatnents is now accepted as a neans of avoiding enucl eation +/ -
ext beamradiation. Qur study, which spans two decades, is a
retrospective review of visual outcone and conplications of treatnment of
Ret i nobl astoma in Irel and.

Met hods

A retrospective review was perforned using the records of the

opht hal nol ogy departnment in Tenple Street Hospital, Dublin. Included were
children treated for retinoblastoma from 1985-2003 inclusive. The sex,
age, nmode of presentation, inheritance pattern and histol ogy of tunour
was recorded for all patients (Table 2 and 3). The visual outcone in the
sal vaged eye and the fell ow eye of the enucleated group was al so noted.

Table 1 Histological Grade of tunpur in Retinoblastona patients
Differentiation No, of Patients

Well Diff
Md, Diff
Poorly Diff
Undi f f
Unknown

S

The chenot herapeutic reginme involved a conbination of carboplatin,
vincristine, etoposide and cyclosporin for an average of six cycles. The
outcome of treatment in terms of nortality, conplications and recurrence
rate was recorded.

Tabl e 2 Histol ogical findings of prognostic significance in study
popul ati on

Differentiation No. of Patients
IVitreous Seeding 9 Patients

Chor oi dal +Subretinal invasion 8 Patients

G auconn/ Rubreosi s 6 Patients

ILnvasion at lLamna Cribrosa 4 Patjents

Invasion at resection nargin 0 Patients

Resul ts

Twenty eight children presented between 1985-2003. Ten femal es, eighteen
mal es. Six of these infants had bilateral tunours- Four were di agnosed
with bilateral tumours sinultaneously and two patients had their second
tunmour diagnosed after the rst tunmour had been treated. The nmean age at
presentati on was 23.7 nonths. The age range was ve weeks to four years
ei ght nonths. Sixty-nine percent presented with Leucocoria ( gure 1), of
these 33% al so had a squint. Seventy-one percent of tunours were
initially picked up by the parent of the affected infant having noticed a
gross abnormality in the eye. Seven percent of tumours were diagnosed in
hospital during an unrel ated adm ssion and a further 7% were di agnosed
during screening. The majority of our patients were at an advanced stage
at presentation. Eighteen patients were at stage ve and a further three
patients were at stage four at time of presentation. The histol ogical
grade was not stated in a further six patients. The nmean duration of
synptons was only known in 58%and this gure was approxinately 19.8
nont hs.

The epi demi ol ogy of the patients showed no regional predonm nance. The
majority of patients were of non-germine inheritance , seven patients
had a germine inheritance pattern. One patient had 13q delation ( gure
2). CT brain and orbits was perfornmed in all patients prior to surgery.
We do not performfollow up orbital CT scans routinely. Prior to
chenot herapy all patients had cerebrospinal uid analysis, total body
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scan and bone marrow aspirate. We do not perform bone marrow exani nations
routinely in our patients

Enucl eation was perforned in 24 eyes of 24 patients. Three patients

requi red adjuvant chenot herapy post enucleation. The latter three
children had invasion of tumour at the lamina cribrosa on histology. One
eye of a bilateral case and one unilateral tumour was treated with
external beamradiation alone. One eye (second eye) was treated with
system ¢ chenot herapy and external beamradiation. One eye (sal vaged) was
treated with plaque radiotherapy in another centre.One eye of a bilatera
case was salvaged in an Anmerican centre, the details of his treatnment are
unknown. Five eyes of three patients were treated with systemc

chenot herapy foll owed by adjuvant Argon |aser, cryotherapy and di ode

| aser to each eye

The conplications of each treatnment nodality were recorded. The foll ow up
ranged from4 to 170 nonths. In the enucl eated group(n=24) the follow ng
conplications were recorded. Recurrent infection dened as positive
culture of organismfromthe wound and necessitating antibiotic treatnment
occurred in 45 % n=11). Conjunctival dehiscence occurred in seven
patients(29% . Mst occurred in the short term (n=4) (nean;17 days); one
nedi um term (nean; 56 days) and two late tern{nean; > 6 nonths). Four
patients required a scleral patch graft and three patients required
conjunctival resuturing. The inplant was replaced by the sanme inplant or
anot her type of inplant in 16%n=4). Prosthesis becane displaced
recurrently in one patient (4% and this patient required a nmucous
nmenbrane graft to the inferior fornix. Obital Haematoma occurred post
enucl eation in one patient. This same patient went on to devel op Post
enucl eation syndrome requiring reconstructive surgery of the socket and a
hard pal ate nucosal graft into the lower lid tract. Ptosis developed in
one patient and this patient required a frontalis sling procedure

In the group treated with eye conservation nodalities, a cataract

devel oped in two patients post radiati on which subsequently required
extraction. Gowh retardation and recurrent sepsis was noted in one
pati ent secondary to chenotherapy. A recurrence of tumour was noted in
one eye of the group treated with chenot herapy and adj uvant

| aser/cryotherapy. This recurrence was treated with intensive |aser and
cryotherapy and is currently in rem ssion( gure 3 and 4)

The visual outcome in the sal vaged eyes was recorded. The nost recent
visual acuity of a child who had pl agque radi ot herapy was 6/ 5. Two
children who had EBR had a recent visual acuity of 6/9 and 6/6
respectively. O the three children who underwent the chenoreduction
regine with focal treatnent one child has good vision (6/7.5)in one eye
and poor vision in the second eye. The visual acuity in the other two
children was described as Poor and unassessable. The visual acuity in the
fellow eye of the enucl eated group was recorded al so. Eleven patients had
a visual acuity of 6/6 or better. Three patients had a visual acuity of
6/9. Two patients had a visual acuity of 6/12. One patient had a visua
acuity of 6/18. The visual acuity was unknown in three patients. The
nunber of exam nations under anaesthetic performed varied widely
dependi ng on whether the tumour was unilateral or bilateral, the nethod
of treatment and the conplications of treatnent. The mean nunmber of EUAs
perforned on the unilateral enucleated group was 3.5. |In conparison, the
sal vaged eyes treated with chenotherapy and | ocal treatnment required
extensive follow up having a nean nunber of EUAs of 20

There were no deaths in this series. There were no netastases outside the
orbit and there was no occurrence of tunours secondary to treatnment.

Di scussi on

The managenent of Retinobl astoma has evol ved over the past decade through
advances in new treatnments such as chenotherapy and di ode | aser therapy.
Timely diagnosis and treatment have contributed to a marked i nprovenent
in survival.! The retrospective nature of our study which spans two
decades reects this change

Enucl eation still remains an accepted therapeutic nodality. Due to the
advanced stage at presentation of the majority of the patients in this
study enucl eation was performed in 71% of the total nunber of eyes
Dividing our patients into those with a unilateral and a bilatera
presentation we nd that our enucleation rate for unilateral cases was
91% but only 33% of eyes fromthe latter group. Looking at gures
recently published fromlarger series the rate of enucleation in
unilateral cases has been cited at 75% and 64%in bilateral cases.?
According to this study these rates have stabilized in the past decade
However, nore advanced tunours have maintai ned a higher enucleation rate
of 79% RE IV-V).

The managenment of bilateral cases has generally been nore conservative
than the unilateral cases. Qur study included six children with bilatera
tumours(12 eyes). Eight eyes were salvaged to date. Four eyes had
chenoreductive treatnment and adjuvant |ocal treatnent. One eye had

ext ernal beam radi ot herapy. One eye had pl aque radi ot herapy. One eye had
system ¢ chenot herapy and external beam radi ot herapy. One eye had an
unknown sal vage treatnment. Enucleation was perforned for four eyes in
four patients(33% of eyes). There was no case of bilateral enucleation
Cases with both eyes enucl eated has been shown to have decreased from
249% 1974-1978) to 10% (1984-88) to 2% (1999-2001).% Bilateral cases that
avoi ded enucleation in either eye increased from 49 1974-1978) to
25%{1984-88) to 36% 1989-2001). Overall, the enucleation rate for
bilateral tunours has generally stabilized at 64% °

Twenty patients (71% were referred to us having been noted to have an
abnormal ity of the appearance of their eye by a parent. Two children(7%
were noted to have |eucocoria during an unrelated hospital adnmission. Two
patients were di agnosed follow ng screening of the eye due to an
identi ed genetic abnormality at birth

Considering such a |late presentation at an advanced stage, the role of
screening at birth for any fundal abnorrmality may be valuable in the

sal vation of some eyes with Retinoblastoma. In California, eye screening
has becone a nandatory part of the paediatric exam nation

Chenot herapy has resulted in excellent salvage rates in our series
Conbined wth local treatments such as | aser and cryotherapy we have
currently maintained an eye salvage rate of 100% There was one
recurrence within one year of treatnent and this child is currently in
rem ssion followi ng intensive treatnent (Figure 3 and 4). All children
treated with chemotherapy were treated according to The Toronto Regi nme.
This regi me i nvol ves a conbinati on of carboplatin, vincristine, etoposide
and cycl osporin. An average of six cycles are admnistered. This
aggressive regi ne has seen excellent results in ternms of tumour response
and sal vage rates even in the advanced tunours
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Despite nearly uniform agreement that newer protocols of chemoreduction
are effective for intraocular retinobl astong, there is still uncertalnty
regardi ng the nunmber of chenotherapeutic drugs 7 the nunber of cycles®
the necessity of adjuvant cyclosporin to the protocol s> and thel ong
termeffect of chenotherapy. !’

Shields et al reported 100% and 78% ocul ar sal vage rates when a
chenot herapeutic regi me consisting of carboplatin, vincristine and
etoposi de with adjuvant treatpent was used in stages iv and v
retinobl ast omas respectively.

Signi cant retinoblastona volune reduction is vital for the effective
application of local treatment. In a recent study chenotherapy was found
to exhibit an earlier reduction in tumour volune than that of externa
beam r adi ot her apy. 1> Faster reduction in tumour vol ume and parti al
reduction in foveal involvenent nmay allow for |nProved visual acuity

out comes and decreased anbl yopi a and strabi smnus.

System ¢ chenotherapy is not free of conplications

Myel osuppression, febrile epi sodes, subsequent infections,
gastrointestinal toxicity, dehydration and grow h retardation are aI
serious side effects that can inpact on the life of the child. *%?
Secondary nmalignancy is also a potentially devastating side effect which
may, as yet , be underestimated

No treatment nmodality is without its side effects and conplications. Qur
rate on conjunctival dehisence post enucl eation has been of particular
interest. An hydroxyapatite inplant was used in all but one of the

enucl eations. W have uncovered a dehisence rate of 36.8%w th this

i npl ant whi ch_is higher than previously published dehisence rates with
this inplant.'® Four patients required scleral patching and three patients
required resuturing of the conjunctiva

Recurrent infection of the socket occurred in 45% of patients which |led
to hospital admission in sone cases due to the devel opnment of presepta
cellulitis.

The other mmjor conplications such as ptosis and post enucl eation
syndrome though affecting just one patient each led to signi cant
nmorbidity in terms of repeated hospital adm ssions and surgery.

Three eyes in our study were treated with external beam radiotherapy. This
treatment nodality has been associated with severe conlications such as
cataracts, retinopathy,vascul opathy, facial deformties and

neuropathy 1314 There were two docunmented cataracts in our series

Though external beam radi ot herapy has been shown to have good results in
terms of eye conservation rates ,100%in one series' |its associated
conplications has led to its loss of favour in recent tinmes

In spite of the advanced stage at presentation of the majority of
children in this series our results are encouragi ng. W had no deaths, no
netastasis and no secondary tunpurs to date. Cur total eye salvage rate
was 29% wi th an enucleation rate of 90%in unilateral cases and 33% of
bilateral cases. Two-thirds (66% of eyes with bilateral tunmours were
sal vaged. Though the salvage rate for RE stage 1-3 tunpurs has inproved
dramatically enucleation still plays a vital role in the treatnent of
advanced tunours. The use of Retcamimaging and Tel emedicine in
consultation with The Hospital For Sick Children, Toronto has allowed us
to maintain a high standard of care in the treatnent of this rare tunour
and has allowed Irish children to be treated in Ireland
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