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Retinoblastoma (RB) is a highly 
malignant intraocular tumor. 
Thanks to new treatment 
options, therapy for this malig-
nancy has evolved from enucle-

ation to more conservative therapy, 
often with globe salvage.1

Conservative management of RB is 
typically achieved with a combination 
of systemic or local chemotherapy 
followed by targeted adjuvant ther-
apy, such as transpupillary thermo-
therapy (TTT) or cryotherapy.1 TTT 
is a subphotocoagulation heat treat-
ment using infrared radiation from a 
diode laser directed at each tumor. 
TTT is most beneficial for small RBs, 
particularly those near the fovea or 
optic disc.2

There is reduced absorption of 
infrared wavelengths in eyes that 
display little pigment, mainly in 
white individuals with blond hair and 
in those with chorioretinal atrophy. 
Therefore, use of an additional chro-
mophore, such as indocyanine green 
(ICG) dye, can boost the absorption 
of radiation to achieve an optimal 
phototherapeutic effect.3 Here we 
report the case of a child with two 
small juxtapapillary RBs that showed 
little response to standard TTT but 
showed dramatic response to TTT 
plus ICG, with complete tumor 
involution.

 CASE REPORT 
A 7-month-old Hispanic boy with 

a family history of RB on his mother’s 
side and fix-and-follow vision in each 
eye (OU) was discovered to have 
group B RB in his right eye (OD) and 

group A RB in his left eye (OS), based 
on the International Classification of 
Retinoblastoma. Neither eye demon-
strated leukocoria or strabismus.

On examination, the patient’s 
anterior segment and IOP were nor-
mal OU. Fundus examination OD 
revealed two noncalcified RBs, each 
within 1.5 mm of the optic disc and 
with diameters measuring 3 mm 
(RB No. 1) and 1 mm (RB No. 2). 
Tumor thickness, measured with 
hand-held OCT (HH-OCT), was 
974 µm for RB No. 1 and 500 µm 
for RB No. 2. Fundus examination 
OS revealed two small extramacular 
noncalcified RBs with diameters mea-
suring 2.5 mm (RB No. 1) and 1 mm 
(RB No. 2). Subretinal fluid, vitreous 
seeding, and subretinal seeding were 
not noted OU (Figure 1).

The patient received six cycles of 
intravenous chemotherapy (IVC) 

using vincristine, etoposide, and 
carboplatin. Cryotherapy was per-
formed for both extramacular tumors 
OS, leading to control and an intact 
macula at 7-month follow-up, which 
was verified with HH-OCT.

After IVC was administered OD, 
TTT consolidation was performed, 
and an insufficient response was 
documented. After three cycles of 
IVC, in order to improve uptake of 
TTT, ICG was coupled with TTT using 
300 mW laser power for a duration 
of 1.5 minutes applied to each tumor. 
Both tumors showed complete 
response after three monthly sessions, 
resulting in a flat scar, which was con-
firmed on OCT. Four months after 
the final treatment with TTT plus 
ICG, HH-OCT documented regression 
of tumor thickness from 974 µm to 
245 µm for RB No. 1 and from 500 µm 
to 82 µm (Figure 2) for RB No. 2.
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  In the past, enucleation was the primary treatment for retinoblastoma (RB); 
now, more conservative therapy can be effective, especially in patients who 
show minimal response to standard transpupillary thermotherapy (TTT) alone.
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  Conservative management of RB is typically achieved with a combination 
of systemic or local chemotherapy, followed by targeted adjuvant therapy, 
such as TTT or cryotherapy.
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  Pretreatment with ICG dye can increase uptake of TTT, particularly in lightly 
pigmented eyes.
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 DISCUSSION 
TTT is a treatment option for RB 

in which focused heat is applied at 
a subcoagulation level directly to a 
tumor via indirect ophthalmoscopy 
to promote slow cell destruction. This 
method has been used in other onco-
logic diseases, including cancers of 
the skin, premalignant and malignant 
cervical tumors, hepatic malignancy, 
and colon cancer.4 In 1999, Shields et 
al evaluated RB consolidation with 
TTT in the setting of systemic chemo-
therapy in 188 consecutive tumors. 
In that report, TTT provided satisfac-
tory control (86%), but larger RBs 
required more intense heat and were 

associated with greater complications, 
such as focal iris atrophy and focal 
paraxial lens opacity.2 Because TTT 
requires pigment for uptake of the 
infrared wavelength, this treatment 
option is less effective in patients with 
a blond fundus or in those with pre-
existing chorioretinal atrophy.5

ICG has been used in medicine as 
a diagnostic and therapeutic tool 
for more than 45 years and has been 
shown to be safe for use in pediatric 
patients.6,7 The idea of simultaneously 
giving intravenous ICG dye with TTT, 
known as ICG-TTT, was based on the 
similarity between the absorption 
wavelength of ICG (805 nm) and 

the peak emission wavelength of the 
infrared laser used for TTT (810 nm).8 
The similarity suggested that ICG 
could be an effective chromophore 
for TTT. Also, the addition of ICG 
could possibly lower the laser fluence 
and irradiance threshold required for 
standard TTT.5

Hasanreisoglu et al reported 
results in 42 RBs that received ICG-
TTT following poor response to 
standard TTT alone.3 They reported 
excellent tumor control after a medi-
an of two treatment sessions, with 
79% of cases showing complete atro-
phy.3 Reports by Francis et al and 
Al-Hadded et al confirmed similar 

Figure 1. Fundus photograph OD after first session of systemic chemotherapy (A) demonstrating two small juxtapapillary RBs. OCT demonstrated thickness of 974 µm for RB No. 1 (B) and 
500 µm for RB No. 2 (C). Both lesions show microcalcifications.

Figure 2. Fundus photograph OD after three sessions of ICG-TTT showing complete response of both RBs (A), with RB No. 1 measuring 245 µm in thickness (B) and RB No. 2 measuring 
82 µm in thickness (C).
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efficacy of this method for treatment of RBs that demon-
strate suboptimal response to conventional TTT.9,10

 CONCLUSION 
In the patient reported above, his lightly pigmented 

fundus OD led to poor response following TTT. The 
addition of ICG to improve uptake of TTT led to rapid 
response, which was sustained on follow-up and con-
firmed on HH-OCT.

This case report demonstrates the efficacy of ICG-TTT for 
treatment of RB, particularly those tumors that show mini-
mal response to standard TTT alone. n
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