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TRANSRADIAL INTRAARTERIAL
CHEMOTHERAPY FOR RETINOBLASTOMA

A new approach may help to improve the delivery of this powerful treatment option.

BY ZAYNAB SAJJADI, BA; ANTONIO YAGHY, MD; AND CAROL L. SHIELDS, MD

etinoblastoma is the most common primary intra-

ocular pediatric malignancy, with an incidence of

8,000 cases worldwide each year.! Goals of care include

salvage of life, globe, and vision. Traditionally, this has

been attempted through systemic chemotherapy, local
thermotherapy or cryotherapy, and plaque or external-beam
radiotherapy (EBRT).2

In the early 2000s, intraarterial chemotherapy (IAC) was
added to the list of globe-conserving measures for retino-
blastoma. Delivery of IAC classically involves catheterization
of the ipsilateral femoral artery with transit into the aorta,
carotid, and internal carotid arteries and then into the oph-
thalmic artery orifice, with chemotherapy delivered directly
to the affected eye.

Studies show that IAC is remarkably powerful, even for
advanced retinoblastoma, as it allows delivery of a relatively
high drug concentration but is associated with less systemic
toxicity (nausea, ototoxicity, neurotoxicity, pancytopenia,
myelosuppression) than systemic chemotherapy.?*
Ophthalmic complications with vascular occlusion can occur
but have been greatly reduced in recent years.>® IAC has rev-
olutionized management and become a mainstay of therapy
for retinoblastoma over the past decade.?

The conventional method of IAC for retinoblastoma
involves the transfemoral approach commonly used in a
variety of other neurovascular procedures.?” In the adult
population, a different approach is possible through the
radial artery with catheterization at the wrist. This is used
as an alternative route of access in interventional cardiology
and, more recently, neurosurgery.”® The transradial approach
is fast, especially in emergency procedures to remove blood
clots in stroke victims, and it leads to short recovery times
and low incidence of local complications such as hematoma,

paresthesia, hand ischemia, and compartment syndrome.®
Currently, no established criteria exist for choosing the
transradial over the transfemoral approach in neurovascular
procedures, but some believe the transradial approach could
be beneficial in pediatric patients to reduce bleeding complica-
tions. The transfemoral approach has been associated with the
risk of retroperitoneal compartment bleeding, and it requires
postoperative sedation to avoid lower extremity movement.2
In this article, we describe the first case, to the best of our
knowledge, of transradial IAC for treatment of retinoblastoma.

CASE REPORT

A 13-year-old White female with no pertinent medical history
presented with a report of 5 months of floaters and decreased
vision in the right eye. She was found to have a retinal mass
in that eye and was referred to the Wills Eye Hospital Ocular
Oncology Service for further evaluation and management.

AT A GLANCE

» Intraarterial chemotherapy (IAC) allows delivery of a
relatively high drug concentration with less associated
systemic toxicity than systemic chemotherapy for
retinoblastoma.

» The conventional method of IAC for retinoblastoma
involves the transfemoral approach that is commonly
used in a variety of other neurovascular procedures.

» This article reports the use of a transradial approach in
a patient with group D retinoblastoma.
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Figure 1. Fundus photograph of the right eye showing group D endophytic retinoblastoma
inferotemporally measuring 20 mm in diameter with overlying vitreous seeds (A). On B-scan
ultrasonography, the tumor was echodense and measured 8 mm in thickness (B).

On our initial examination, her BCVA was 20/150 OD and
20/25 OS. The anterior segment examination was unremark-
able in both eyes, without leukocoria. Fundoscopic examina-
tion of the left eye was normal, but the right eye showed
an ill-defined, solid, endophytic mass inferotemporally with
extensive large overlying active vitreous seeds (Figure 1A).
The mass was estimated to be 20 mm in basal diameter and
8 mm in thickness.

On B-scan ultrasonography, the mass blended into the
vitreous seeds and demonstrated a few focal areas of cal-
cification (Figure 1B). Orbital magnetic resonance imaging
demonstrated no optic nerve invasion. The eye was classi-
fied as group D retinoblastoma based on the International
Classification of Retinoblastoma system.

Management with enucleation or IAC was discussed with
the family, and IAC with the addition of intravitreal chemo-
therapy was preferred in an attempt to salvage the globe.

Accordingly, IAC was performed. But in this case, the cath-
eterization was achieved through the radial artery, not the
femoral artery. Using this method, intraarterial melphalan
and topotecan were infused over a span of 30 minutes each
into the ophthalmic artery.??

At 1-month follow-up, the tumor had regressed to
14 mm in basal diameter and 5.9 mm in thickness (Figure 2).
However, due to the continued presence of extensive vitre-
ous seeding, additional management with intravitreal che-
motherapy was provided.

At 3-month follow-up, the patient was noted to have
open retinal holes at the site of previous endophytic tumor
with rhegmatogenous retinal detachment. This was repaired
with a scleral buckle without drainage.™

After four cycles of transradial IAC and five injections of
intravitreal chemotherapy, complete tumor control was
achieved. At 15-month follow-up, BCVA was 20/70 OD
and 20/20 OS. The right eye showed complete regression
of the retinoblastoma to a calcified scar with no active
vitreous or subretinal seeds and a completely flat retina
(Figure 3A and 3B).

Macular OCT of the right eye showed an intact fovea with
slight ellipsoid irregularity, likely accounting for the patient’s
visual acuity of 20/70 OD (Figure 3C). Macular OCT of the
left eye was normal (Figure 3D).
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fundus photograph of the right eye showed significant tumor regression to 14 mm in
diameter; however, due to the presence of extensive vitreous seeds (arrows), treatment
with intravitreal chemotherapy was initiated (A). On B-scan ultrasonography, tumor
thickness had decreased to 5.9 mm (B).

Figure 3. At 15-month follow-up, after four cycles of IAC and five cycles of intravitreal
chemotherapy, there was complete regression of the tumor to a flat, calcified scar
overlying a recent scleral buckle (A), which can also be seen on B-scan ultrasonography
(B). On macular OCT, the fovea in the right eye was intact, but slight ellipsoid irregularity
(arrow) was noted, likely accounting for the patient’s visual acuity of 20/70 0D (C). Macular
OCT in the left eye was normal (D).

DISCUSSION

Retinoblastoma is a life-threatening but curable intra-
ocular malignancy. Over the past few decades, treatment
options have evolved to allow remarkable tumor control and
globe salvage." Targeted therapy with IAC has quickly gained
popularity as a first- and second-line treatment.>'" IAC is the
preferred treatment for patients older than 3 months with
nongermline mutation retinoblastoma, unilateral retinoblas-
toma, recurrent retinoblastoma after previous therapy, and
recurrent subretinal or vitreous seeds.’

A recent survey found that 74% of responding centers
treating retinoblastoma worldwide use IAC in patients with
unilateral advanced disease.”” The availability of IAC has dra-
matically altered patient outcomes and reduced the need for
enucleation from 80% to approximately 28% to 33% in eyes
treated with primary IAC2613

Compared with systemic intravenous chemotherapy for
unilateral retinoblastoma, IAC provides significantly better
outcomes in control of solid tumor (62% vs 92%, P = .002),
subretinal seeds (31% vs 86%, P = .006), and vitreous seeds
(25% vs 74%, P = .006), along with significantly higher rates of
globe salvage for group D eyes (48% vs 91%, P = .004)."

Moreover, events of metastatic death are rare in patients



treated with IAC. A multicenter international survey
including 1,139 patients with retinoblastoma found a less
than 1% incidence of metastatic death after IAC." Similarly,
a previous study at a single ocular oncology center analyzed
the effectiveness of IAC in patients older than 5 years and
found 62% globe salvage with no metastasis or death at
14-month median follow-up.™

Although many studies have demonstrated the safety and
efficacy of IAC, the procedure remains technically challeng-
ing because it requires the involvement of highly specialized
neurosurgical or neurointerventional teams.>"” For most pro-
cedures, including IAC, interventionalists almost exclusively
use the transfemoral approach, as data supporting the use
of the transradial approach are limited.? However, studies in
interventional cardiology show that the transradial approach
decreases overall adverse clinical events by reducing major
bleeding and all-cause mortality."®

Al Saiegh et al first demonstrated the safety and feasibil-
ity of transradial IAC for retinoblastoma in 10 procedures
in five pediatric patients, including our patient described
here.2 Because this patient had reached puberty at the time
of her first IAC, the neurosurgery team was able to use the
same catheter commonly used for a transfemoral approach.
In contrast, the other four patients in the series required a
more technical procedure due to the smaller caliber of the
radial artery.

The authors concluded that, given the technical nuances
and limitations of the transradial approach, the transfemoral
approach will remain the first choice for infants and young
children. Still, as demonstrated by their case series and this
case report, the transradial route can be an effective and fea-
sible method for the treatment of retinoblastoma.?

The patient here was discharged home after 1 hour in
the postanesthesia care unit and demonstrated treatment
results similar to those expected with use of the transfemo-
ral approach. At 15-month follow-up, there was complete
regression of the tumor with no evidence of active disease.

CONCLUSION

The emergence of IAC has led to remarkable advances in
the treatment of retinoblastoma. Eyes that would previously
have been enucleated are now salvaged at rates of 100%
for groups B and C, 86% for group D, and 55% for group
E at 5 years."” Increasing surgical experience and technical
advances have allowed the introduction of additional indica-
tions for IAC and continued improvements in patient out-
comes, including vision salvage.?’

Although IAC is almost exclusively administered through
the femoral artery, implementing the transradial approach
could be the next advance in treatment with this modality.
As more experience is gained with the transradial approach
and more retinoblastoma centers adopt its use, larger studies
can further support its effectiveness and safety. m
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