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INTRAVITREAL CHEMOTHERAPY

FOR VITREOUS SEEDING

CAUSED BY RETINOBLASTOMA

Intravitreal and intraarterial administration of chemotherapy are important and
effective methods of treatment, but they must be used with caution.

BY HILARY M. GRAY, BA; KAREEM SIOUFI, MD; ano CAROL L. SHIELDS, MD

Vitreous seeding

is one of the
primary reasons for
treatment failure
following conserva-

| tive management of
retinoblastoma.™?

In our hands, until
early 2006, most children with recurrent vitreous seeding
were managed with plaque radiotherapy, external beam
radiotherapy, or enucleation.’? In 2006, following the initial
experience of Kaneko and Suzuki in Japan,® we performed the
first intravitreal injection of melphalan for the management
of retinoblastoma vitreous seeds in the United States. Quite
cautiously, we sequentially injected the affected eyes of three
patients with previously treated retinoblastoma and extensive
recurrent vitreous seeding. Our initial experience was that all
three cases showed dramatic response with rapid seed regres-
sion. However, due to the low chemotherapy dose (8 pg/0.1 cc
melphalan) used at that time, seed recurrence was a problem.

Since then, melphalan dose escalation to between
20 pg/0.1 cc and 30 pg/0.1 cc has allowed reliably improved
results, with vitreous seed control in nearly every case.>®
Today, vitreous seeds no longer readily necessitate enucle-
ation, as these cases can be managed safely and reliably with
intravitreal chemotherapy (1VitC).*® In 2012, Ghassemi and
Shields* and Munier et al’ each reported on the safety and
efficacy of IVitC for vitreous seeds. Munier et al noted that
IVitC was no longer prohibited for retinoblastoma manage-
ment.’ This approach has now been adopted at almost all
major retinoblastoma centers worldwide.

In this article we describe a child with retinoblastoma
treated initially with intraarterial chemotherapy (IAC) and
then subsequently with intravitreal melphalan for recurrent
vitreous seeding.
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CASE REPORT

A 26-month-old male initially presented for evaluation of
a lazy eye with leukocoria and was found to have retinoblas-
toma. The patient was referred to Wills Eye Hospital Ocular
Oncology Service for an opinion.

On examination, visual acuity was fix and follow in the
right eye (OD), and no fix or follow in the left eye (OS).
Intraocular pressures were normal in both eyes. OD was
healthy, but OS showed obvious leukocoria (Figure 1). On
funduscopy, there was total retinal detachment up against
the back of the lens, with exophytic retinoblastoma classi-
fied as group D and measuring 16.0 mm in basal dimension
and 10.6 mm in thickness (Figure 2A). Both vitreous and
subretinal seeds were noted. Ultrasonography and magnetic
resonance imaging using T1- and T2-weighted scans showed
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- Vitreous seeding is an important cause of
treatment failure following conservative
management of retinoblastoma.
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- Intravitreal chemotherapy (IVitC) and intraarterial
chemotherapy are effective approaches to
managing patients with retinoblastoma and should
be selected based on clinical examination, previous
treatments, and tumor manifestations.

- The main indications for IVitC include patients
with vitreous seeds unresponsive to standard
therapy or recurrent vitreous seeds after previous
standard therapy.



Figure 1. External image shows prominent leukocoria OS in
a 26-month-old male with retinoblastoma.

no evidence of extrascleral or optic nerve extension. The
patient was diagnosed with unilateral sporadic (group D) ret-
inoblastoma OS. After discussion of therapies, treatment with
two-agent IAC using melphalan and topotecan was planned.
The patient received three cycles of IAC using melphalan
5 mg/30 cc and topotecan 1 mg/30 cc delivered through
the left ophthalmic artery to the OS. The tumor showed
initial dramatic response (Figure 2B), but recurrent vitreous

seeding (Figure 2C) overlying the calcified, regressed main
tumor necessitated IVitC with melphalan 20 pg/0.1 cc and
topotecan 20 pg/0.1 cc.

After six cycles of IVitC delivered on a weekly basis,
complete regression of vitreous seeds and stable regressed
retinoblastoma were seen OS (Figure 2D). Side effects from
the intravitreal injections included minor posterior synechiae
and localized iris pigment epithelial atrophy near the injec-
tion site. The crystalline lens was clear. The main tumor and
all vitreous seeds were regressed at last examination.

DISCUSSION

Over the past decade, IAC has emerged as a powerful
treatment for retinoblastoma, especially in patients with uni-
lateral disease.! The technique of IAC involves precise delivery
of a small dose of chemotherapy directly into the ophthalmic
artery, thus minimizing exposure to systemic circulation and
related potential toxic effects.®

Initially described in 2004 by Yamane and Kaneko? in Japan,
IAC was explored in the United States by teams in New York
and Philadelphia as a method for salvaging advanced cases of
retinoblastoma without the need for external beam radiother-
apy or enucleation."?' At first, this therapy was employed for
eyes in which standard intravenous

Figure 2. RetCam Il (Clarity Medical Systems) imaging demonstrated viable retinoblastoma
OS (A). The tumor showed substantial regression after three cycles of IAC (B), but
recurrence was detected in the vitreous with seeds 5 months later (C). After eight cycles
of IVitC treatment, the vitreous seeds were completely regressed, leaving a calcified
regressed retinoblastoma scar (D).

chemotherapy failed. Later, follow-
ing documented success, this treat-
ment was used as primary therapy.
Analysis revealed that success
with IAC was achieved in 100% of
group B eyes, 100% of group C eyes,
94% of group D eyes, and 36% of
group E eyes."" It should be noted
that IAC is not generally used for
group A disease, as focal methods
of laser photocoagulation or cryo-
therapy are typically sufficient.'?
The technique of IAC requires
skill and experience, as there is a
relatively steep learning curve that
affects treatment outcomes.
Despite treatment success,
complications can include retinal
vascular obstruction or temporary
spasm, choroidal ischemia, optic
nerve ischemia, vitreous hemorrhage,
and other events.*®!" These effects
are weighed in comparison with the
potential loss of an eye and loss of
life for patients with retinoblastoma.
In the patient discussed above, the
large tumor size, unilateral tumor,
and non-germline mutation led us
to use a conservative approach.
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CONCLUSION

ll IVitC with mel phalan is a IAC and IVitC are important routes of chemotherapy
administration for patients with retinoblastoma. There are

pOWEfol approach to vitreous a variety of treatment types, and options should be chosen

. based on clinical examination, previous treatments, and
seed control, bUt It can . tumor manifestations. Specific chemotherapies can be effec-
lead to local toxic effects in tive for retinoblastoma, but clinicians should understand the

. . potential adverse effects. m
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