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patients who experienced IOP elevation and cataract
progression within 3–6 months also required cataract
surgery because of decreased visual acuity secondary to
cataract progression, although IOP was stabilized in both
by glaucoma treatment.10 Another patient experienced
cataract progression within 10 weeks after implantation,
but without IOP elevation.9
The ﬁndings in our patient differ from those in previous
reports, in that our patient experienced delayed IOP
elevation without cataract progression. As our patient did
not report visual discomfort related to the intracapsular
location of the dexamethasone implant, she did not
present for follow-up examinations for several months.
Therefore, the time at which IOP became elevated was
unclear. Macular edema persisted after injection of the
dexamethasone implant, as reported previously.10 As the
components of the lens (65% water and 35% protein) and
vitreous (99% water) differ, the sustained release of
dexamethasone through hydrolysis may have been inhibited, resulting in no change in the size of the implant in
the lens and persistent macular edema.10 This suggests
that, if a dexamethasone implant is inadvertently injected
into the lens, leaving the implant in place has no beneﬁcial
effects on macular edema but has risks of complications
such as IOP elevation, thus indicating the need for prompt
removal.
In summary, the inadvertent injection of a dexamethasone implant into the crystalline lens may lead to delayed
elevation of IOP without cataract progression. Because of
the possibility of delayed elevation of IOP, cataract
surgery, including extraction of the implant, should be
considered even if there are no immediate complications.
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Malignant transformation of
retinocytoma treated with
intra-arterial chemotherapy
Clara Knieper was most likely the ﬁrst to make the closest
description of what is currently known as retinocytoma, in
a child named Peter Neuburger, born on May 12, 1899,
and who underwent bilateral enucleations 11 years apart.1
Since then, the clinical features of this rare tumour have
become well established and include a translucent greyish
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retinal mass sometimes associated with a staphyloma,
calciﬁc foci, retinal pigment epithelial alterations, cystic
areas, and chorioretinal atrophy without exudation and
prominent feeder vessels.2,3 Retinocytoma is traditionally
considered a benign tumour and therefore requiring no
treatment. However, malignant transformation was documented in several individual case reports, and a recent
study on 36 patients with retinocytoma showed that 12%
of these tumours progressed into retinoblastoma.3–5 Little
or no response to systemic chemotherapy is another
characteristic of retinocytoma.6
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We describe 2 patients with unilateral and unifocal
retinocytomas that were partially transformed into retinoblastoma and treated with intra-arterial chemotherapy.
Although the retinoblastoma portions rapidly regressed,
the retinocytomas remained unaltered, conﬁrming that
these tumours are also resistant to intra-arterial melphalan
treatment.

CASE REPORTS
Case 1

An 18-month-old, otherwise healthy male infant was
consulted for right-sided esotropia that was present since
birth. Ophthalmological examination showed that he could
ﬁx and follow. Leukocoria could be elicited upon abduction
of the right eye. Fundoscopy revealed a white-grey, elevated,
translucent temporal juxtapapillary mass measuring approximately 8 mm  6 mm. Calciﬁed and cystic areas with
overlying dilated retinal vessels were present. The mass was
surrounded by an annulus of chorioretinal atrophy. The left
eye was normal. Our diagnosis was retinocytoma, and the
tumour was observed without any change for 42 months. At
the age of 5 years, a new tumour developed from the inferior
margin of the retinocytoma and continued to grow despite a
session of transpupillary thermotherapy (Fig. 1A). The
patient then received intra-arterial chemotherapy consisting
of 7.5 mg melphalan. The newly developed tumour rapidly
regressed within 2 months, whereas the retinocytoma
portion did not show any change (Fig. 1B). At 11-month
follow-up, the tumours were stable.
Case 2

A 12-year-old male patient was discovered to have
blurred vision in his right eye during a school screening.

His medical and family history was noncontributory. His
visual acuity was 20/30 OD and 20/20 OS. Fundus
examination revealed a white mass measuring 7.5 mm 
6 mm in basal diameter and located in the inferonasal
quadrant. The tumour was classiﬁed as retinocytoma
because of the presence of a surrounding narrow band of
chorioretinal atrophy, lack of dilated feeder vessels, and the
relatively older age at presentation. The left eye was
normal and observation was adopted as management.
Four months later, a small dome-shaped growth over the
proximal part of the tumour was noted (Fig. 2A). The
patient was treated with intra-arterial 7.5 mg melphalan
chemotherapy. The outgrowth rapidly disappeared, but
the main tumour did not show any change (Fig. 2B). The
tumour and his right visual acuity then remained stable for
the following 12 months.
The long-term benign nature of retinocytoma is
increasingly challenged by growing clinicopathological
evidence that retinoblastoma may actually arise from a
retinocytoma.7 Clinical observations showed that
3%–12% of patients with retinoblastoma had retinocytoma.2,3 A recent histopathological study found
that 15.6% of eyes enucleated for retinoblastoma harboured retinocytoma adjacent or contiguous to retinoblastoma and that these were not separate tumours.7
In our patients, retinoblastoma arose adjacent to the
retinocytoma in 1 case and over the retinocytoma in
the other.
Compared to retinoblastoma, retinocytoma is usually
diagnosed at an older age and documented by 2 large
series, which found that the median age at diagnosis was
15 and 28 years, respectively.2,3 Similar to retinoblastoma,
retinocytomas are also RB1/ but increased expression of
p16INK4a keeps the retinocytoma cell in G1 growth arrest,

Fig. 1 — Right fundus view of patient 1 showing (A) a juxtapapillary, white, translucent, partially calcified retinocytoma
surrounded by a narrow band of chorioretinal atrophy. The tumour marked by arrows developed 42 months later.
(B) After intra-arterial chemotherapy, the retinocytoma remained stable, whereas the retinoblastoma regressed into small
calcific flecks.
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Fig. 2 — Right fundus views of patient 2 demonstrate (A) an inferonasally located retinocytoma that developed a small
indiscrete nodular outgrowth (arrows). (B) Two months after intra-arterial melphalan treatment, the small newly emerging active
part regressed and the main bulk of the tumour remained unchanged.

a process called oncogene-induced senescence.7 However,
when a critical level of genomic instability attains key
oncogenes, including KIF14/MDM4, MYCN, or DEK/
E2F3, an uncontrolled cellular proliferation and malignant
transformation may occur.7 In our patients, this critical
threshold leading to emergence of retinoblastoma was
reached at the age of 5.5 and 12 years, respectively,
demonstrating that malignant transformation may occur
unexpectedly at any age.
Retinocytomas are composed of nondividing and welldifferentiated cells that confer radioresistance to these
tumours.8 As systemic chemotherapy became the most
widely used modality within the past 2 decades, it was
observed that retinocytomas also were unresponsive to a
multitude of chemotherapeutic agents.6 In 1 patient, a
retinocytoma was clinically discovered only after systemic vincristin, etoposide, carboplatin, and cyclosporine had destroyed the overlying retinoblastoma.9 In a
4-year-old patient similar to ours, systemic and intraarterial chemotherapy combined with photocoagulation
was effective in eradicating the bilateral retinoblastomas
but failed to cause any change in the retinocytoma
components.10
Our experience with the 2 patients emphasizes the need
for close follow-up of retinocytomas to detect subtle
malignant transformations. Although these newly formed
retinoblastomas successfully regressed after intra-arterial
melphalan administration, retinocytomas did not show
any response to this treatment.
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