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Abstract
Retinoblastoma is the most common ocular malignancy in children, considered fatal without treatment.
Retinocytoma is a rare benign clinical entity of retinoblastoma that shows signs of tumor regression. The
clinical presentation of retinocytoma usually includes a gray translucent mass, intralesional calcification,
and retinal pigment epithelial alteration, along with the presence of chorioretinal atrophy. We report two
cases of retinocytoma in patients presenting with strabismus in the Eastern Province of Saudi Arabia.
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Introduction
Retinocytoma is a rare benign retinal tumor that is generally considered a non-progressive variant of
retinoblastoma [1]. It usually presents as one or more retinal masses that are gray and translucent in color,
along with calcific nodules and retinal pigment epithelial changes, which resemble retinoblastoma
regression after treatment [1]. Due to this clinical resemblance, other names such as "spontaneously
regressed retinoblastoma", "retinoblastoma group 0", and "retinoma" have been used interchangeably [2]. In
such cases, the diagnosis cannot be confirmed histopathologically; however, clinical diagnosis by experts in
the field can be relied upon. Furthermore, mitosis and necrosis are typically absent in retinocytoma [3].
Careful diagnosis of retinocytoma must be made by identifying the pathognomonic clinical findings to
differentiate it from retinoblastoma, as it usually requires close observation rather than aggressive
management [4].

Only a few case reports and series have been reported in the literature [2,5,6]. To the best of our knowledge,
one case series of retinocytoma was reported in the Middle East. Here, we present two cases of retinocytoma
in the Eastern Province of Saudi Arabia.

Case Presentation
Case presentation 1
A five-year-old healthy boy with a history of right esotropia for the past three years was referred to our
facility after a retinal mass was identified during a routine ophthalmic examination and cycloplegic
refraction at another location. He has no significant medical, surgical, or family history. On examination, he
presented with 20/200 vision in the right eye and 20/20 vision in the left eye. The cover test revealed right
esotropia, but he had full ocular motility. Pupils were round, regular, and reactive, with no relative afferent
pupillary defect. The anterior segment examination of both eyes was completely normal. During the fundus
examination of the right eye, a 5 x 5 mm greyish-whitish calcific macular tumor surrounded by subretinal
fluid and retinal pigment epithelial changes was observed (Figure 1-A). However, the fundus examination of
the left eye was completely normal (Figure 1-B). Ultrasonic examination (A-mode) of the right eye showed
medium to low internal reflectivity, while B-mode revealed clear vitreous, an elevated lesion at the macular
area, and areas of hyper- and hypo-echogenicity representing calcifications and subretinal fluids,
respectively. The optic nerve head and choroid appeared normal (Figure 2-A). The intraocular pressure was
measured to be 12 mm Hg and 13 mm Hg in the right and left eye, respectively. A careful diagnosis of
retinocytoma was provided by an experienced ocular oncologist at our facility based on the typical
ophthalmoscopic and ultrasonic findings. Therefore, the patient was placed under observation. Upon
follow-ups, there were no signs of progression of the tumor in terms of its size. The lesion showed stability
till the last follow-up three years after presentation (Figure 2-B). 
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FIGURE 1: Color fundus photos of the right eye with retinocytoma (A)
and the left eye with normal fundus (B).

FIGURE 2: Ocular ultrasound of the right eye showing the retinocytoma
(white arrow) at the time of presentation (A) and the mass two years
(blue arrow) later (B).

Case presentation 2 
A 24-year-old healthy female presented to our facility with a history of poor vision in her right eye since
childhood, which was associated with exotropia for the past two years. She had no significant medical,
surgical, or family history. During the examination, her visual acuity was measured as 20/400 in the right eye
and 20/20 in the left eye. The cover test revealed right exotropia with full ocular motility. Pupils were round,
regular, and reactive, but a relative afferent pupillary defect was observed in her right eye. The anterior
segment examination of both eyes was completely normal. Upon fundus examination of the right eye, a
whitish elevated dome-shaped lesion measuring 3.5 x 3.5 mm with retinal pigment epithelium atrophy and a
flat retina were observed (Figure 3-A). However, the fundus examination of the left eye was completely
normal (Figure 3-B).
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FIGURE 3: Color fundus photos of the right eye (A) with retinocytoma
and the left eye (B) with normal fundus.

Ultrasonic examination (B-mode) of the right eye showed clear vitreous and revealed an elevated lesion at
the macular area with areas of hyperechogenicity representing calcifications. The optic nerve head and
choroid appeared normal (Figure 4). The intraocular pressure was measured to be 19 mm Hg in both eyes. A
careful diagnosis of retinocytoma was made based on the typical ophthalmoscopic and ultrasonic
findings. Upon serial observations and follow-ups spanning over 10 years, the retinal mass displayed
significant regression in size, with chorioretinal atrophy surrounding it.

FIGURE 4: Ocular ultrasound of the right eye showing retinocytoma
(white arrow).

Discussion
The term "retinoma" was first introduced by Gallie et al. in 1982 to describe a non-progressive retinal lesion
in patients carrying the retinoblastoma gene [4]. The incidence of spontaneous regression of retinoblastoma
cases varies in the literature, with reported rates ranging from 0.04% in Saudi Arabia [7] to 9.0% in Chinese
reports and 5.3% in Taiwan reports [6,8]. In our facility, the incidence of retinoblastoma spontaneous
regression was found to be 1%.

Most patients with retinocytoma are asymptomatic and are diagnosed either through routine eye
examinations or when a family member is diagnosed with retinoblastoma, prompting eye exams for the rest
of the family [9]. Clinical presentation of retinocytoma typically includes a gray translucent mass,
intralesional calcification, retinal pigment epithelial alteration, and the presence of chorioretinal atrophy
[4].

Despite the unique ophthalmoscopic features described above, certain entities such as retinoblastoma,
astrocytic hamartoma, and myelinated nerve fibers may mimic retinocytoma [9]. Traditionally, retinocytoma
is considered a benign tumor that does not require treatment. However, it is important to note that
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retinocytoma does not guarantee a stationary course. While very few cases have reported the transition of
retinocytoma to a malignant state, there have been instances of lethal complications due to chiasmatic
infiltration resulting from the transformation of retinocytoma to retinoblastoma [10]. According to Singh et
al., there is a 4% rate of retinocytoma transitioning to malignancy. Therefore, lifelong follow-up of patients
with retinocytoma is essential to prevent progression to retinoblastoma [2].

The development of retinoblastoma, as described in the two-hit model, requires both alleles. The first hit
usually occurs in the germline, either inherited from one parent or acquired early in embryonic
development. The second hit is typically a somatic mutation that occurs after zygote formation [11].
However, despite the common genetic implications shared by retinocytoma and retinoblastoma, it remains
unclear why some individuals develop retinocytoma rather than retinoblastoma. Hypothetically,
retinocytoma may result when the second hit occurs later during cell development and maturation, at a
stage when the originator cell has minimal mitotic potential [12]. Another hypothesis suggested by Dryja et
al. proposes that retinocytoma may be a result of low penetrance retinoblastoma [13].

Conclusions
We described the clinical features of two patients who presented to our facility with retinocytoma. A careful
diagnosis was made based on typical ophthalmoscopic and ultrasonic findings. The incidence of
retinocytoma cases in our hospital was found to be 1%. Although the lesions showed no signs of progression,
regular long-term follow-ups are crucial due to their rare possibility of transformation into retinoblastoma.

Additional Information
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