
Role and Effect of Radiation Therapy for Retinoblastoma Treated with
Prior Intra-Arterial Chemotherapy
Kiran Turaka and Aruna Turaka*

Department of Radiation Oncology, Paramount Oncology Group, Albert G. and Helen Nassif Radiation Center, Unity Point Health-St. Luke’s Hospital, Cedar Rapids, IA,
USA
*Corresponding author: Aruna Turaka, Department of Radiation Oncology, Paramount Oncology Group, Helen Nassif Radiation CenterUnity Point Health-St. Luke’s
Hospita, Cedar Rapids, IA, USA, Tel: 319-861-6944; Fax: 319-861-6945; E-mail: arunaturaka@gopog.com

Received date: Jan 23, 2016; Accepted date: Jan 25, 2016; Publication date: Jan 31, 2016

Copyright: © 2016 Turaka A, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License; which permits unrestricted
use; distribution; and reproduction in any medium; provided the original author and source are credited.

Keywords: Chemotherapy; External beam radiation; Fluoroscopy;
Plaque radiotherapy

RetinoBlastoma (RB) is the most common intraocular tumor in the
world among children. It is one of the life threatening tumors in
children in underdeveloped countries. In the developed countries, due
to early diagnosis and latest treatment techniques, the mortality is less.
Systemic chemotherapy either alone or along with periocular
injections with or without Radiation Therapy ((RT) External Beam
Radiation (EBRT), plaque radiotherapy, proton beam therapy) and
focal therapy (laser photocoagulation, or cryotherapy) has been used
to treat the retinoblastoma with good success rates. Second Malignant
Neoplasms (SMN) are known to occur after treatment with systemic
chemoreduction and EBRT among the children of retinoblastoma
especially in hereditary RB than sporadic RB cases [1,2]. Therefore, the
RB treatment goal is not only to salvage the globe, preserve vision but
also to reduce the radiation exposure to reduce the risk of SMN’s.

Recently, intra-arterial chemotherapy (IAC) is being used widely in
the treatment of retinoblastoma especially in relapsing-recurring
and/or progressive RB [3-6]. This selective chemotherapy delivery
method is done by using the agent Melphalan with a dose range of 3-5
mg per dose per eye (depending on age) for 1-5 cycles [5-7]. Other
chemotherapy agents used for IAC are 0.3-0.6 mg of Topotecan, and
25-50 mg of Carboplatin [8,9]. This newer treatment method is
reported to have to good tumor regression rates, salvages the globe and
avoids high-dose of radiation to the treating eye, fellow eye and
neighboring structures [5]. Few authors reported complications such
as vitreous hemorrhage, cataract, vasculopathy and radiation-related
toxicities with IAC [3-7]. The major question to be raised with this new
treatment modality is development of distant metastasis as it is a much
localized chemotherapy and also RB is the most common
metastasizing tumor among children. In that situation, what concerns
the ocular oncologists and the pediatric oncologists is does additional
radiation therapy has any role in the treatment of retinoblastoma apart
from systemic chemotherapy? Another concern to the oncologists is,
do any radiation–related side effects occur (such as SMN in future)
from x-ray fluoroscopy during arterial infusion among IAC patients?
Few oncologists are using systemic chemotherapy along with intra-
arterial chemotherapy to prevent the metastatic disease.

EBRT is used in approximately 45% of the patients after IAC by
Thampi and colleagues [5]. None of these patients received prior RT
before IAC. EBRT controlled the progressing vitreous seeds and
recurrent RB in this study. Minor complication such as cataract is
reported among these limited series patients. None of the patients

developed any hematological malignancies or sarcomas with a short
available follow-up time (14.5 months). In this study, the dose of EBRT
received by the patients was not mentioned [5]. Plaque brachytherapy
is used as adjuvant and salvage therapy in RB patients with recurrence
after IAC [8,9]. The mean dose delivered via Iodine-125 plaque was 42
Gy at an average duration of 73 hours. Plaque RT after IAC achieved
an ocular survival of approximately 79% (at 18 months). Tumor
recurrence rate was less following plaque RT after IAC with none
developing any distant metastasis. Tumor recurrence was seen in
patients treated with out-of volume target than in-volume target and
also among patients who had plaque placed in horizontal meridian and
superior hemisphere than inferior hemisphere. Most of the patients
have improved or stable retinal function as measure by the
eletroretinogram. Complications noted with plaque RT are cataract,
optic neuropathy and vitreoretinopathy. The limitations of this study
are lack of long-term radiation effects after plaque RT with prior IAC
[9].

X-ray fluoroscopy helps in guiding the catheter during the IAC
procedure for accurate delivery of chemotherapy to the ophthalmic
artery and is known to cause radiation side-effects [10,11]. The amount
of radiation exposure following IAC is an average dose 20 mGy per eye
per cycle as reported in literature [5]. This low dose could have caused
the cataracts among these patients, but none developed SMN [5].
However, few authors reported different radiation exposure doses
following IAC. The range of doses to the treated eye is from 5.5 to 191
mGy [10,11]. Short-term complications noted are eye lid erythema,
madarosis, cataract and chorioretinal atrophy due to infarction. Some
authors reported possibility of SMN due to radiation exposure during
IAC [10-12].

Radiation therapy following IAC is effective salvage/adjuvant
therapy to control the recurrent or progressive RB and advancing
vitreous seeds. RT can cause minor short-term toxicities among these
patients. Long-term toxic effects of radiation such second malignancies
can occur especially among the hereditary RB cases but no data is
currently reported about RT effects following IAC to be the best of our
knowledge. Fluoroscopy induced short-term radiation effects following
IAC are localized to the eye and not life threatening. There are limited
studies reporting the long-term study results of fluoroscopic induced
radiation toxicities.
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