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Abstract

BACKGROUND

Retinoblastoma (Rb) is primarily found in infants or young children. The most common
primary presenting sign of Rb is leukocoria. Rb is very rare in children who are 10 years
old or older. Timely and correct diagnosis as well as proper treatment are the key

factors affecting the prognosis of Rb.

CASE SUMMARY

A 10-year-old girl with symptoms of vision loss, redness, swelling and pain in the right
eye for 2 mo was admitted to our Department of Ophthalmology. The visual acuity of
the right eye was graded as hand movement. The intraocular pressure of the eye was
46.9 mmHg. No substantial space-occupying lesion or characteristic calcified plaque
was found in the eye. The patient underwent anterior chamber irrigation under general
anesthesia on the same day of admission, and 2 mL of irrigation solution was saved for
pathological examination. Histopathological examination of the anterior chamber fluid
revealed cancer cells. A diagnosis of Rb with masquerade syndrome was made. The
patient underwent enucleation followed by 6 rounds of systematic chemotherapy. A

follow-up examination almost 9 years later found no relapse of Rb.

CONCLUSION

For older pediatric patients who have secondary glaucoma and uveitis symptoms
without a clear cause of the disease and have no space-occupying lesion found by
imaging examination, aqueous humor or vitreous humor examination is recommended

for timely and correct diagnosis and appropriate treatment.
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Core Tip: Retinoblastoma (Rb) is most commonly found in yowg pediatric patients,
and is very rare in patients who are 10 years old or older. Here, we report a case of Rb
in a 10-year-old girl with secondary glaucoma and other uveitis symptoms as clinical
presenting signs. No obvious space-occupying lesions were found in the eye by imaging
examination. However, anterior chamber fluid examination found cancer cells and was
decisive in the diagnosis of Rb. This suggests the necessity of aqueous humor or

vitreous humor examination in the diagnosis of Rb with atypical clinical symptoms.

INTRODUCTION

Retinoblastoma (Rb) is a type of cancer mostly found in infants or young children and
can present unilaterally or bilaterally. It is the most common pediatric eye cancer and
primarily originates in the eye, with an incidence of 1:16000 to 1:18000 in newborns[2l.
It has been reported that two-thirds of Rb is found in patients younger than 3 years old.
The incidence of Rb in children 5 years old or older is less than 5%, and it is very rare in
children 10 years old or older!3l.

Currently, the survival rate of Rb patients in developed countries has reached 95%,
while it is only 50% worldwide. In addition to the difference in medical conditions and
economic conditions in different countries, misdiagnosis and cancer metastasis were the
main reasons for the death of patients. Therefore, timely and correct diagnosis is critical
for the prognosis of patients.

The most common clinical symptom of Rb to present first is leukocoria. It represents
90% of the first clinical symptoms of Rb, followed by strabismus, redness and pain,
proptosis and other signsll. However, in addition to the typical symptoms, Rb can also
present with other atypical symptoms, such as conjunctival edema, pseudohypopyon in
the anterior chamber, pseudocellulitis of the orbit and secondary intraocular

hypertension, which may result in the wrong diagnosis and an inappropriate treatment
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plan. Current treatment of Rb includes cryotherapy, laser photocoagulation, systemic
chemotherapy, enucleation, and local chemotheraﬁy through intraocular, peribulbar
and ophthalmic artery interventional approaches. In the present study, we reported a
case of Rb in a 10-year-old girl with secondary glaucoma and uveitis symptoms as the
presenting clinical signs. The diagnosis and treatment procedures were described and
discussed.

CASE PRESENTATION

Chief complaints
A 10-year-old girl was admitted to the Department of Ophthalmology at West China
Hospital, Sichuan University, on December 10, 2012, due to vision loss accompanied by

redness, swelling, and pain in the right eye.

History of present illness

The patient started to suffer gradual vision loss with redness, swelling, and pain in the
right eye 2 mo prior to hospital admission and was diagnosed with uveitis and
secondary glaucoma in a local hospital. The prescribed treatment was dexamethasone
ophthalmic, Azopt ophthalmic and atropine eye ointment. The symptoms were not
relieved after treatment. The patient denied fever, headache, coughing, ulcer, skin

diseases or arthropathy during the doctor visit.

History of past illness

There was no remarkable illness history.

2
Personal and family history

There was no remarkable personal or family history.

Physical examination
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At the time of hospitalization, the_yisual acuity of the patient’s right eye was hand
movement; the visual acuity of the left eye was 20/20. Intraocular pressure of the right
eye was 46.9 mmHg, and the left eye was 19.8 mmHg (1 mmHg = 0.133 kPa). The result
of the ophthalmological examination was as follows: mutton-fat KP grading: ++;
anterior chamber cell grading: +++. Multiple white, round nodules were found on the
right eye near the pupillary margin on the surface of the iris (Figure 1). The dilated
pupil size of the right eye was 5 mm with a slower response to light. The lens was clear,
and the vitreous body was opaque. The optic cup/optic disc (C/D) ratio was
approximately 0.55. Retinal edema with a bluish color was found in the right eye. The
superior temporal retina was pale, with a portion of the vessels being occluded and
line-like (Figure 2). No abnormalities were found in the anterior segment or the fundus

of the left eye.

Laboratory examinations
The white blood cell count was 13.02 x 10%/L, and the percentage of segmented

neutrophils was 65.8%.

Imaging examinations

The results of the B-mode ultrasound of the eyes suggested vitreous opacity and retinal
edema in the right eye. No obvious space-occupying lesion was found intraocularly in
the right eye (Figure 3). Ultrasound biomicroscopy examination found multiple ciliary
body cysts (Figure 4). The results of computerized tomography (CT) scanning in the
axial view and coronal view suggested normal findings in terms of eyeball shape. No

space-occupying, intraocular or intraorbital lesions were found (Figure 5).
Immunocytochemical examinations

The pathological examination result was as follows: Cancer cells were seen by the

liquid-based smear of the aqueous humor of the right eye. Immunocytochemical
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staining results found CD56 (+), Syna (+), CgA (+, but sporadic), PCK (-), Des (-), LCA (-
), and 70% in terms of Ki-67 positivity.

FINAL DIAGNOSIS

The preliminary diagnosis was secondary glaucoma with undetermined causes,
conjunctiva hyperemia and corneal edema with haze in the right eye. The patient
underwent an anterior chamber irrigation procedure under general anesthesia on the
day of hospitalization. The immunocytochemical examination results revealed cancer
cells in the anterior chamber fluid. The final diagnosis was stage E Rb in the right eye
based on the histopathological examination result of the enucleated eye tissue and other

findings.

TREATMENT

The patient first underwent anterior chamber irrigation under general anesthesia on the
same day as hospital admission in the Department of Emergency Medicine. Two
milliliters of irrigation solution was saved for pathological examination. After cancer
cells were found in the anterior chamber fluid, the patient underwent enucleation and
prosthetic eye table implantation surgery in the right eye (affected eye) under general
anesthesia. The patient was then transferred to the Department of Oncology for 6
rounds of systematic chemotherapy by intravenous infusion with vincristine, etoposide,

and carboplatin once a week.

OUTCOME AND FOLLOW-UP

On the first day after the anterior chamber irrigation procedure, the visual acuity of the
right eye (affected eye) was graded as hand movement. The intraocular pressure
decreased to 13 mmHg. The cornea was clear. Anterior chamber cell grading was ++.
No white nodules were found on the surface of the iris (Figure 6), and the vitreous body
was opaque. Fundus examination results showed extensive retinal edema with sporadic

bleeding in the macula and subretinal area (Figure 7). No abnormalities were found in
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the anterior segment or the fundus of the left eye. On the fourth day after the
procedure, the intraocular pressure increased to 40 mmHg again. After enucleation and
prosthetic eye table implantation, the histopathological examination results of the
enucleated eye showed a white mass from the center of the pupil, with a size of 0.3 cm x
0.2 cm x 0.1 cm (Figure 8). No tumor cells were found in the lamina cribrosa of the optic
nerve. The patient did not regularly visit the hospital for follow-up visits after
chemotherapy.

In September 2021, the patient came to our department for a follow-up visit. The
examination found the overall health of the right eye was as follows: a prosthetic eye
was implanted into the right eye. No symptoms in the left eye were reported. Eye
examination results showed that the size and morphology of both eyes were symmetric,
and the position of the prosthetic eye and the eye table in the right eye was proper. The
vision of the left eye was 20/63 without correction and 20/20 with correction.
Examination results of the left eye were as follows: the intraocular pressure of the left
eye was 14.8 mmHg; the cornea and lens were clear; the anterior chamber was clear

with normal depth; and no abnormalities were found in the fundus.

DISCUSSION

In the present case, we report a case of stage E Rb with atypical symptoms in a 10-year-
old girl. More than 3 dozen Rb patients older than 10 years of age have been reported in
the literature. Singh et all®! reviewed 24 cases up to 2011. Dominguez-Varela ef alll also
described one case each in 2021. All were sporadic and, similar to our patient,
unilaterall56l. Although the cure rate of Rb is relatively high, misdiagnosis and cancer
metastasis are the main obstacles for further improvement of the prognosis of Rb. At the
late stage, Rb tumor cells can invade the optic nerve and orbital tissue and metastasize
to the intracranial region, circulatory system or lymph nodes, thereby endangering
patients’ livesl’l. The primary treatment strategy for Rb is enucleation of the affected
eye(s), which results in a cure rate as high as 95%!8l. If the tumor mass breaks the sclera

and spreads out of the eye or breaks the lamina cribrosa and invades the optic nerve,
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the tumor is considered extraocular Rb, and systematic chemotherapy and regional
radiotherapy are required to treat the patient in addition to eye enucleation. At this
stage, the 5-year survival rate is 55%-60%!°l.

Typically, a diagnosis of Rb could be made based on the following clinical
observations: the patient’s age is younger than 3 years old; the presence of typical Rb
symptoms, such as leukocoria and strabismus; yellow or white lesions found in the
fundus with spreading lesions in the vitreous body or retina; retina detachment; and
intraocular space-occupying lesions or calcified plaques found by imaging
examinations. However, in the present case, the patient was 10 years old, and the first
clinical symptoms were redness and pain in the right eye caused by acute high
intraocular pressure, a result of uveitis. Multiple B-mode ultrasounds or CT
examinations failed to find substantial space-occupying lesions or characteristic
calcified plaques in the eye, which led to misdiagnosis initially. The diagnosis of
malignant tumor combined with masquerade syndrome was made 2 mo after the initial
doctor visit by histopathological examination of the anterior chamber fluid.
Masquerade syndromes are disorders presenting with clinical symptoms similar to
those of uveitis, but the disorders are malignant eye cancers. The syndromes are often
seen in Rb, choroidal malignant melanoma, intraocular non-Hodgkin's lymphoma, and
cancers metastasized to the eyes'*!1, Aqueous humor or vitreous humor examination is
the primary method used to distinguish masquerade syndrome from uveitis. Vitreous
humor examination is superior to aqueous humor examination in regard to cancer cell
screening rate. For diffuse anterior Rb, aqueous humor examination is adequate for
diagnosis!'2131.

From this case, we were able to determine several pieces of information. First, the
primary cause of misdiagnosis in the present case was the diversity and non-specificity
of masquerade syndrome. For patients with secondary glaucoma who do not have a
clear cause of the disease and a satisfactory result from the treatment for ocular
hypertension, the possibility of cancer should be considered. The key step in treating

secondary glaucoma without a clear cause of the disease is to correctly identify the
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cause of the disease. Second, for older pediatric Rb patients, the symptoms and signs
are often not typical for Rb, such as conjunctival edema, pseudohypopyon in the
anterior chamber, pseudocellulitis of the orbit and secondary intraocular hypertension.
Patients with these symptoms are easily misdiagnosed as uveitis or infectious
endophthalmitis. However, the pseudohypopyon presented in this case is different
from the hypopyon found in patients with infectious endophthalmitis, which is
characterized by yellow or white, thick empyema in the anterior chamber. The
manifestations of pseudohypopyon are the accumulation of gray or white, different
sized, granular or sponge-like hﬂmr cells seeded in the lower part of the anterior
chamber or diffusely seeded in the anterior chamber, the surface of the iris or the
surface of the lens. Sometimes snowball-like or lumpy opaque nodules can be found in
the vitreous cavity due to the seeding of cancer cells in older pediatric Rb patients.
Third, for highly suspected intraocular cancer patients with atypical symptoms but
without confirmative imaging examination results, anterior chamber fluid or vitreous
fluid examination should be performed as soon as possible to make a correct
diagnosis!™l. Last, the primary goal of Rb treatment was saving the patient’s life,
followed by the saving of the affected eyes and visual functions. For patients with late-
stage Rb, enucleation with systematic chemotherapy and regional radiotherapy is

recommended to improve the chance of survival of the patient!'>1l,

CONCLUSION

We successfully diagnosed and treated a 10-year-old girl with stage E Rb with
secondary glaucoma and other atypical symptoms as the first clinical manifestations.
For such patients who have secondary glaucoma without a clear cause, the possibility of

a malignant tumor should be considered.
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