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Purpose: To report a patient who presented with a very late-onset new growth of intraocular retino-
blastoma, which occurred 11 years after the initial combined treatment.
Observations: A 12-year-old monoophthalmic female patient presented with bilateral familial retino-
blastoma showing new growth of intraocular tumor after 11 years of complete regression following
combined local and systemic treatments. The new tumor growth was treated with diode laser trans-
pupillary thermotherapy, ruthenium-106 plaque radiotherapy and adjuvant intravenous chemotherapy
and the tumor regressed.
Conclusions and importance: Despite initial satisfactory treatment and complete regression of the tumor,
very late-onset new growth of intraocular retinoblastoma can occur. Hence, life-long follow-up in all
patients with retinoblastoma is warranted, given the risk for new tumor formation even later in life. To
our knowledge, this is the first report of new growth of intraocular retinoblastoma after regression for
more than a decade.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Retinoblastoma is the most common primary ocular malignancy
of early childhood and it represents about 4% of childhood cancer
and less than 1% of all human cancers. The malignancy can occur in
one or both eyes, and may be either unifocal or multifocal. All
bilateral retinoblastoma are hereditary while only 10e15% of uni-
lateral retinoblastomas are hereditary.1e3

With modern diagnostic and treatment modalities, the cure rate
of retinoblastoma has become excellent. However, survivors of
hereditary retinoblastoma are at increased risk of developing
recurrent tumors or second malignant neoplasms.1,4

Bilateral tumor, initial large dimensions of tumor (ReeseeElls-
worth grouping of I to III), tumor-associated subretinal and or vit-
reous seeds and younger age at presentation (median age, 2
months) are risk factors for intraocular recurrence or new growth,
and tumor recurrence or focal regrowth usually occurs within
months to few years after completion of the initial treatment.5e7
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2. Case report

A twelve-year-old girl, known bilateral familial retinoblastoma
patient, presented to Eye and Laser World Hospital in Cairo with a
complaint of mild redness and pain in the right eye. The patient was
diagnosed to have bilateral retinoblastoma at 6 months of age. She
was then treated with enucleation for severe intraocular retino-
blastoma in the left eye (International Intraocular Retinoblastoma
Classification (IIRC) Group D), and combined systemic chemo-
therapy and diode laser transpupillary thermotherapy (TTT) for
moderate tumor in the right eye (IIRC Group B). Histopathology of
the enucleated eye confirmed the diagnosis and the resection
margin of the optic nerve was free of tumor. Patient received 6
cycles of two-drug regimen systemic chemotherapy using carbo-
platin and etoposide at interval of 3 weeks and seven cycles of TTT
in the right eye commencing at the 3rd cycle of chemotherapy, and
the tumor regressed completely leaving a flat scar or bare sclera
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(type IV regression) (Fig. 1). Systemic diagnostic work-ups were
non-revealing.

During her regular visits for the last eleven years after the initial
diagnosis, she was followed with dilated indirect ophthalmoscopy
and serial RetCam examinations at the interval of 4 weeks for the
first one year to ensure ocular tumor control and every 3e6months
afterward. Her best corrected visual acuity was 1.0, with a normal
anterior segment and posterior segment exams with same type IV
tumor regression (Fig. 1) in the right eye. The left orbital socket has
been clean and tumor free.

In her regular follow-up visit at the age of 12-year, fundus ex-
amination of the right eye showed an inferotemporal new tumor
focus, away from the border of the regressed tumor foci, with
subretinal seeds (Fig. 2A) and all the previous dilated fundus ex-
aminations under general anesthesia and with scleral depression
did not show any regressed tumor foci (scar) in the area where the
new tumor developed (Fig. 2B). The growth had exophytic-
endophytic pattern measuring about 10 � 10 � 4 disc diameters.
The left orbital socket was within normal. With the diagnosis of
very late-onset new growth of intraocular retinoblastoma, she was
treated with 3 cycles of two-drug regimen systemic chemotherapy
using carboplatin and etoposide at interval of 3 weeks, 4 cycles of
TTT (commencing at the 3rd cycle of chemotherapy), ruthenium-
106 plaque radiotherapy and supplementary cryotherapy; and the
tumor regressed completely (Fig. 3). Currently, the patient is under
close follow-up and observation at ophthalmic and general
oncology centers.
3. Discussion

The overall goal of treatment of retinoblastoma is to sustain life,
keep the eye, preserve vision, and enable cosmetically acceptable
outcomes.1e3 However, the goal of the treatment is case dependent
and varies based on the stage/grade of the tumor, laterality, sys-
temic condition, metastatic potential and/or degree of distant
metastasis, the risk of second cancers and the socioeconomic status
of the patient.3,8

In the 21st century, availability of advanced diagnostic facilities
and treatment modalities has dramatically increased patient sur-
vival from around 5% to over 95% in developed countries, making
retinoblastoma one of the successes in the treatment and cure of
childhood cancers. However, a number of risk factors for metastasis
and death have been identified, including optic nerve invasion,
massive choroidal invasion, anterior segment rubeosis and tumor
Fig. 1. Wide Field RetCam image showing regressed tumor in the right eye (type IV
regression) after the initial combined treatment.
extension to the anterior chamber.9,10 Clinically, suspicion of such
risk factors usually necessitates enucleation.

Overall, systemic chemotherapy (chemoreduction) for retino-
blastoma has significantly increased the survival rate, retention of
eyeball and preservation of useful vision despite the critical prob-
lem of tumor recurrence months or even years after completion of
chemotherapy. Shields CL and colleagues reported a recurrence in
62% of eyes by 5 years of follow-up among children who had reti-
noblastoma with subretinal seeds. Similarly, for those who had
retinoblastomawith vitreous seeds, recurrence was noted in 50% of
eyes at 5 years of follow-up.7

Appropriate and rational combined local and systemic therapy
can effectively inhibit tumor, retain the eyeball and save the vision,
significantly higher than single chemotherapy.11e13 Balwierz et al.
reported eyeball retention rate of 67% after treatment with che-
moreduction combined with different forms of focal therapies.13

However, new tumor growth or recurrence can still occur during
or after such combined therapies.6 Tumor regrowth or recurrence is
especially notable after discontinuation of chemoreduction.7

Lee TC et al. reported new tumor appearance in 47.4% of eyes
treated with single agent carboplatin and focal therapy, with a
mean time of 4.4 months to tumor appearance following treatment
with carboplatin.14 Similarly, Shields CL et al. reported the occur-
rence of new tumors in 24% of treated eyes, most of which were in
their very young age or had a positive family history of the disease.6

A very recent study on clinical efficacy and prognostic factors of
chemoreduction combined with local therapy for advanced intra-
ocular retinoblastoma also indicated that chemoreduction com-
bined with TTT, cryotherapy or 125I episcleral plaque brachytherapy
could effectively control retinoblastoma in a short-term with
eyeball retention rate of 81.82% and high recurrence rate of 41.18%.15

Overall, retinoblastoma recurrence or focal new growth usually
occurs within few years after completion of the initial treatment,
and rarely develops more than a year after treatment. Most litera-
ture reported recurrence or local growth within 2e4 months and
maximum up to 4 years after the initial treatment,5e7,15 and re-
currences and death usually occurs within the first 2 years after
diagnosis and treatment.5 Most commonly new tumor growth or
recurrence appeared in the eyes of children diagnosed at a very
young age or who were members of a pedigree with retinoblas-
toma.5,6 Our patient was 6-month old at the time of her initial
diagnosis with bilateral familial retinoblastoma. Family history,
bilaterality and younger age at the initial diagnosis were, therefore,
the most likely risk factors for the growth of new tumor in our case.
The new growth of intraocular tumor in our case was treated with
adjuvant 3 cycles of systemic chemotherapy, 4 cycles of diode laser
transpupillary thermotherapy, ruthenium-106 plaque radiotherapy
and supplementary cryotherapy; and the tumor regressed
completely.

The unanswered challenge for ophthalmologist and ocular
oncologist remains how long retinoblastoma patient be followed
for new growth or recurrent tumor after the initial regression
following local or combined local and systemic chemotherapy
treatments especially for patients with bilateral retinoblastoma,
tumors with ReeseeEllsworth grouping of I to III, a very younger
age and family history of retinoblastoma.5,7 Our patient developed
new tumor growth at the age of 12 years, 11 years after the initial
diagnosis, and this is far beyond the recommended follow-up
period. The loss of a second allele in a growing retina at pubertal
age or persisting rare embryonal retinal cell might induce a very
late onset new tumor formation.16 Moreover, the initial tumors in
our patient were in the posterior pole and equatorial region while
the new tumor growth was in the peripheral retina near to the ora
serrata with anterior-posterior dissemination indicating early tu-
mor occurrence in the posterior pole and late occurrence in the



Fig. 2. A: Wide Field RetCam image showing new tumor growth at the peripheral fundus in the right eye. B: Wide Field RetCam image showing absence of regressed tumor foci at
the site of new tumor growth in the right eye.
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peripheral retina. This may further show that this very late onset of
new tumor growth could be due to loss of second allele in a rare
persisting embryonal retinal cell as retinal tumors expansion and
embryonal retinal cells differentiation follow similar posterior-to-
anterior pattern.17,18

In clinical practice, the usual trend is to follow children below 3
years of age with examination under anesthesia (EUA) at intervals
of 2 weeks to 2 months followed by annual office follow-up up to
the ages of 6e7 years with the indirect ophthalmoscope and B-scan
ultrasonogram once the child has reached age 3e4 years. However,
our case indicates these usual follow-up periods are not enough,
and lifelong eye exams and follow-ups are required as our case was
treated with radiotherapy and is at risk of developing late com-
plications of treatment, such as vitreous hemorrhage, retinal
detachment, and radiation retinopathy; and second cancers. Our
patient presented with a complaint of mild redness and eye pain.
Hence, clinicians and patients and/or parents should have a high
index of suspicion for pain or any ocular abnormalities as it may
Fig. 3. Wide Field RetCam image showing new tumor growth regression in the right
eye after combined treatment.
indicate newgrowth or relapse of retinoblastoma especially tumors
arising from a more anterior location.

4. Conclusions

Despite initial satisfactory treatment and complete regression of
the tumor, a very late-onset new growth of retinoblastoma can
occur. Hence, long-term follow-up with meticulous fundus exam-
ination with indirect ophthalmoscopy and scleral depression
(±EUA) and/or serial RetCam for a decade or more is warranted, at
least for high-risk groups, for timely detection and subsequent
treatment. Moreover, for germline retinoblastoma cases who were
treated with radiotherapy, like our case, lifelong monitoring is
advised for timely detection of late complications of previous
treatments and secondary malignancies.

5. Patient consent

The parent of the patient provided oral consent for publication
of personal identifying information including medical record de-
tails and photographs, which has been documented in writing.
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