ELMER
PRESS

’ '.) Check for updates‘

Case Report

Int J Clin Pediatr. 2024;13(2):54-59

A Five Hundred Six-Gram Giant Orbital Retinoblastoma: An
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Abstract

We present the case of a 14-month-old Caucasian male with advanced
orbital retinoblastoma. The patient, having undergone enucleation
elsewhere for intraocular retinoblastoma without adjuvant therapy,
developed a massive fungating orbital mass shortly after surgery. De-
spite orbital exenteration and subsequent systemic therapy, the tumor
recurred rapidly, leading to systemic metastases and eventual demise.
We describe the clinical and diagnostical workup of this rare disease
done in a developed country, which given the rarity of this condition
in this kind of setting, highlights the importance of education about
a prompt approach to avoid the consequences related to a delayed
intervention.
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Introduction

Retinoblastoma has an incidence of 1:18,000 live births; it ac-
counts for 3% of pediatric tumors and it is the most common
intraocular childhood tumor.

Orbital retinoblastoma refers to the extra ocular extension
of the lesion that can be detected clinically, radiologically or
histopathologically and can be confined to the periocular tis-
sues or can be associated to metastatic spreading.

Primary extraocular extension can occur through vari-
ous pathways such as direct scleral erosion or involvement
of structures like the optic nerve, Schlemm’s canal, posterior
ciliary vessels, or nerves, and posterior or anterior emissary
channels [1].

Significant risk factors for orbital involvement include
delays in diagnosis, late enucleation, and high-risk histopatho-
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logical features post-enucleation for primary intraocular tu-
mors (including massive choroidal involvement, microscopic
extra scleral invasion, and optic nerve involvement beyond
the resection margin) [1]. Factors such as prolonged symptom
duration (> 6 months), age over 24 months, and secondary
glaucoma at presentation increase the likelihood of massive
choroidal tumor infiltration [2].

The clinical presentation of the tumor varies based on its
size, extent, and the type of orbital retinoblastoma.

Microscopic orbital retinoblastoma often shows no symp-
toms and is usually diagnosed incidentally during histopatho-
logical examination of an enucleated eye removed for in-
traocular retinoblastoma. Conversely, significant extraocular
extension can lead to symptoms resembling a retrobulbar mass
[1].

Primary orbital retinoblastoma may present in several
ways: with silent proptosis alongside evident intraocular tu-
mor (a common presentation), with rapidly progressive prop-
tosis accompanied by chemosis and inflammation resembling
sterile orbital cellulitis, with a palpable episcleral nodule, or
in advanced cases, as a prominent fungating mass in the orbit.

Secondary orbital retinoblastoma is suspected when there
is extrusion or bulging of the implant or displacement of the
ocular prosthesis weeks to years after previous enucleation for
intraocular tumor. Orbital recurrence might also manifest as a
vascular conjunctival or subconjunctival nodule in the anoph-
thalmic socket, necessitating prosthesis removal for thorough
examination and palpation of the socket during follow-up vis-
its [3].

In the current case report, we describe a 14-month-old
Caucasian male with intraocular retinoblastoma who was first
enucleated in a poor income setting and then, left without the
correct treatment, developed a secondary giant orbital mass,
so advanced that the tissue hosted worms inside, a peculiar
presentation never described in literature. We believe it is im-
portant to report this case in order to raise awareness among
ophthalmologists in developed countries, where these cases
are extremely rare, underscoring the necessity for an immedi-
ate diagnosis and a correct management that can save patient’s
life.

Case Report

A 14-month-old Caucasian male patient presented to our ocu-
lar oncology service with an exuberant fungating right orbital
mass. The patient was born after a normal conducted pregnan-
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Figure 1. Preoperative pictures. The mass size is comparable to a child’s head.

cy of 39 weeks, presenting a weight of 3,300 g (-0.15 standard
deviation (SD)), height of 51 cm (+0.49 SD), head circumfer-
ence of 34 cm (+0.42 SD), and Apgar scores were 9, 8 and 9,
respectively, at 1, 5 and 10 min. The child was the firstborn
of an itinerant family belonging to the Roma community. His
parents were not consanguineous and did not have a history of
systemic/ocular diseases.

The patient’s right eye had been enucleated in a foreign
hospital of the Balkan countries at 9 months of age for ad-
vanced intraocular retinoblastoma. The child had received
neither post-surgical chemotherapy nor radiotherapy. Soon af-
ter enucleation the patient presented to a hospital in Northern
Greece because a secondary mass started to grow in the ano-
phthalmic socket, and he was rapidly referred to our clinic. He
was not taking any kind of medication at the time he arrived
in our clinic.

At first admission, he had a regular pulse of 98 beats per
minute (bpm), blood pressure was 107/64 mm Hg, and body
temperature was 36.8 °C. He was in a state of dehydration
with skin folds. His lips and tongue presented fine fissures.
He appeared in a semi-comatose state, and he seldom spoke.
His walking ability was altered by the mass weight. In fact,
by the time the patient came to our attention, the lesion had
reached a size comparable to the child’s head (Fig. 1). Blood
tests performed at the presentation showed anemia, with he-
moglobin level of 10.4 g/dL, leukocytosis of 15,600/mm? and
eosinophilia of 900/mm?. Other hematocrit values were within
normal limits. Hemoconcentration was evidenced by moderate
hypernatremia (sodium: 154 mmol/L), hyperkalemia (potassi-
um: 5.8 mmol/L) and hyperosmolality (320 mOsm/kg). Liver
and renal indices showed no alterations. Nothing significant
emerged from the blood culture. Urinalysis was conducted on
a dark yellow urine sample with a strong odor. Urine specif-
ic gravity (USG) was 1,033, and osmolality (UOsm) of 770
mOsmol/kg H,O, thus confirmed the concentrated specimen.
The pH was 5.6, and the other urinary values were within the
normality. Microscopic analysis of urine showed the presence
of transitional epithelial cells which had no pathological sig-
nificance.
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The patient underwent mass removal and orbital exen-
teration. Surgery was performed under general anesthesia
and consisted in complete removal of the mass and the en-
tire content of the orbit including both inferior and superior
eyelids. It was possible to appreciate a lesion of considerable
dimensions (Fig. 2a, b), whose weight was 506 g and dimen-
sions were 12 x 9 x 5 cm. The mass had encephaloid color
and consistence and contained suppurative and necrotic tis-
sue, surprisingly hosting worms (Fig. 2¢). Histopathological
examination showed an undifferentiated retinoblastoma (Fig.
2d), massively infiltrating extrinsic muscles, lacrimal gland,
skin and optic nerve stump. The child underwent head and
orbit magnetic resonance imaging (MRI) after surgery. As
shown in Figure 3a, there was no evidence of tumor residues
in the anophthalmic cavity nor invasion in the adjacent struc-
tures. Bone scintigraphy, lumbar puncture and bone marrow
aspiration were performed, which resulted negative. After or-
bital exenteration, systemic chemotherapy and radiotherapy
were started following the ICE protocol, which involves the
combination of ifosfamide, carboplatin and etoposide. Ifosfa-
mide was given at a dose of 2 g/m? in 4-h infusion on days 1,
2, and 3 (for a total dose of 6 g/m?), associated with Uromi-
texan and hyperhydration. Uromitexan 700 mg/m? was given
intravenously for 30 min before ifosfamide, and at 2,000 mg/
m? in the following 24 h, together with hyperhydration with
5% glucose solution of 2,000 mL/m? in 24 h. Etoposide was
administered at a dose of 100 mg/m?, diluted in 5% glucose
solution to the maximum concentration of 0.4 mg/mL. The
divided dose was administered intravenously over 1 h on days
1, 2, and 3. Carboplatin at a dose of 600 mg/m?, diluted in
200 mL/m? of 5% glucose solution and infused intravenously
slowly over 2 h is administered on day 3.

The conditions for starting a chemotherapy cycle were a
neutrophil count > 1,000/mm? and a platelet count > 100,000/
mm?, both of which were met in our case.

The therapeutic scheme involves alternating two cycles of
ICE with 1 month of local radiotherapy at 4,000 rad, divided
into 20 sessions (total time of 1 month), and then repeating two
additional cycles of ICE.
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Figure 2. Postoperative pictures demonstrating mass size and its macroscopic features (a, b). Intralesional necrosis and worms
(c). Histopathological section showing undifferentiated retinoblastoma (d).

Unfortunately, 2 months after the start of therapy, the dis- filtration of the surrounding bone structures and soft tissues,
ease recurred in the orbital cavity. As documented by MRI with particular interest of the preauricular region.
(Fig. 3b), there was a complete filling of the orbital cavity by During discussion of the case within the multidisciplinary
the tumor recurrence, with external bulging and extensive in- oncology group with the child’s parents, the family decided to

Figure 3. (a) Postoperative T2-weighted MRI scan shows right orbital cavity free from lesions with intact adjacent soft tissues
and bones. (b) T2-weighted MRI scan obtained 1 month after the start of the therapy. An amount of effusive isointense tissue has
developed in the right orbital cavity, causing its deformation. MRI: magnetic resonance imaging.
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interrupt therapy and returned to their country of origin, being
aware of the poor prognosis. We have been informed that the
child died 3 months after for the presence of multiple brain
metastases.

Discussion

This report describes a 14-months-old child affected by a
secondary orbital retinoblastoma who was first enucleated
in a low-income setting at the age of 1 month. The patient
has undergone mass removal and orbital exenteration in our
clinic. The detection, in the context of a high-income setting,
of a 506-g fungating mass with worms inside makes our case
unique. As we know so far, this has not been described in lit-
erature. Despite our clinical experience decades in the field of
retinoblastoma, the management of the case did not lead to the
survival of the patient. This highlights the importance of early
diagnosis and correct classification if similar cases arise in
more developed contexts, in which such lesions are extremely
rare, and failure to identify them can have a critical impact on
the prognosis.

In fact, orbital extension is uncommon in developed na-
tions, occurring in approximately 6.3% to 7.6% of cases [4,
5], typically manifesting as a recurrence following previous
enucleation for primary intraocular tumors (known as second-
ary orbital retinoblastoma) [6]. However, in less developed
regions, where access to medical care is limited and cultural
beliefs may resist enucleation, primary orbital retinoblastoma
is a significant presentation, comprising up to 18% of newly
diagnosed cases in Mexico, 36% in Taiwan, and 40% in Nepal
[7-9]. The lack of education and impossibility to access ad-
equate medical care causes diagnostic delay, late enucleation,
extraocular and systemic spread and subsequent poor progno-
sis [10]. In the differential diagnosis of orbital invasion, we
can consider eyelid malignancies (e.g., basal cell carcinoma,
squamous cell carcinoma, sebaceous gland carcinoma) or con-
junctival tumors (e.g., melanoma). All the mentioned lesions
are typically tumors of the adult, so the age of presentation
and/or the previous eye history easily guide the diagnostic pro-
cess as in our report.

According to the eighth edition of the American Joint
Committee on Cancer (AJCC) staging for retinoblastoma, ex-
traocular retinoblastoma belongs to ¢T4 stage. CT4a indicates
radiologic evidence of retrobulbar optic nerve involvement
or thickening of optic nerve or involvement of orbital tissues,
while cT4b signifies extraocular tumor, clinically evident with
proptosis and/or an orbital mass, as in our case. CM1 inves-
tigates clinical signs of distant metastasis. Grade cM1a is as-
signed to tumors involving any distant site (e.g., bone marrow,
liver) on clinical or radiologic tests; grade cM1b is for tumors
involving the central nervous system on radiologic imaging
[11]. This system is important because it can be used to predict
metastases-related mortality with a survival rate of 45% at 5
years in T4 stage disease [12].

Patients with orbital retinoblastoma extension require di-
agnostic investigations which are mandatory to evaluate the
extent of the tumor, providing a correct classification and the
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consequent risk of metastases. These include evaluation un-
der anesthesia, computed tomography (CT) and MRI of the
head and orbit. CT scans typically reveal an intraconal mass
with moderate contrast enhancement. On T1-weighted MRI
images, orbital retinoblastoma appears hyperintense compared
to the vitreous and muscles, and hypointense compared to fat,
while T2-weighted images show a mass that is hypointense
relative to the vitreous and isointense relative to fat. Addition-
ally, a metastasis workup is essential, involving palpation of
regional lymph nodes and subsequent fine needle aspiration
biopsy (FNAB) if involvement is suspected, technetium-99
bone scintigraphy, lumbar puncture with cerebrospinal fluid
cytology, bone marrow aspiration, and positron emission to-
mography coupled with computed tomography (PET-CT) [7,
11].

Treatment protocols for orbital retinoblastoma lack uni-
versal consensus but typically involve multimodal therapy
with neoadjuvant chemotherapy followed by orbital exentera-
tion, adjuvant chemotherapy, and external beam radiotherapy.
There are numerous reasons for this: 1) Sole reliance on sys-
temic chemotherapy is improbable to completely eliminate re-
sidual orbital disease; 2) Relying solely on orbital exenteration
is unlikely to achieve complete surgical clearance; 3) External
beam radiotherapy alone is unlikely to prevent systemic me-
tastasis.

Retinoblastoma is a highly chemosensitive tumor that re-
sponds well to many chemotherapeutic agents such as cyclo-
phosphamide, platinum derivatives, adriamycin, vincristine,
and epipodophyllotoxins demonstrate high efficacy [6, 13].

Chantada et al [14] published various chemotherapy
regimens recommended by SIOP-PODC, tailored to differ-
ent income levels. For upper-middle income countries, three
potential chemotherapy protocols are suggested for preopera-
tive, adjuvant therapy in orbital retinoblastoma, and metastatic
disease treatment: 1) Carboplatin (500 mg/m? on days 1 - 2) +
etoposide (100 mg/m? on days 1 - 3); 2) Cyclophosphamide
(65 mg/kg on day 1) + vincristine (1.5 mg/m? on day 1) + ida-
rubicin (10 mg/m? on day1); 3) Ifosfamide (1.8 g/m? on days 1
- 5) + etoposide (100 mg/m? on days] - 5) +/- carboplatin (400
mg/m? on days 1 and 2). For low-income or lower-middle in-
come settings, the recommended regimens are: 1) Carboplatin
(500 - 560 mg/m? on day 1) + etoposide (100 - 150 mg/m? on
days 1 - 2) + vincristine (1.5 mg/m? on day 1); 2) Cyclophos-
phamide (40 mg/kg on day 1) + vincristine (1.5 mg/m? on day
1) + doxorubicin (30 mg/m? on day 1).

Autologous stem cell transplantation can complement
these protocols when high-dose chemotherapy regimens lead
to myelotoxicity [15].

Intrathecal chemotherapy with cytarabine or topotecan
might be considered in cases of leptomeningeal dissemination,
although evidence supporting this is limited [16].

Historically, orbital retinoblastoma prognosis was poor,
particularly with macroscopic involvement, correlating with
higher systemic metastasis risk and mortality rates [17] (10 -
27 times higher risk of systemic metastasis and a mortality of
90% at 10 years), while microscopic involvement has a better
prognosis. However, recent decades have witnessed improved
outcomes attributed to advancements in surgical techniques,
multidisciplinary approaches, and combination therapies.
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Conclusions

The poor prognosis in our patient can be attributed to the delay
in presentation and the lack of post-enucleation adjuvant treat-
ment, and therefore underscores several critical points in the
management of orbital retinoblastoma which can be consid-
ered as take-home messages of our report.

Firstly, a careful interpretation of the histological sample
at the time of enucleation is mandatory, given that the basis of
such a development was certainly an infiltration of the sclera
and/or the optic nerve. For these reasons a high expertise in pa-
thology service and an immediate start of therapy could have
saved the child’s life.

Secondly, the rarity and aggressiveness of the disease in
a developed country highlight the need for heightened aware-
ness among ophthalmologists regarding its prompt recognition
and appropriate therapeutic approach. Although uncommon,
cases like this emphasize the importance of considering orbital
retinoblastoma in the differential diagnosis of pediatric orbital
masses, especially in patients with a history of intraocular ret-
inoblastoma.

Thirdly, the rapid recurrence and metastatic spread ob-
served in this case underscore the urgent need for multidis-
ciplinary management strategies. Despite aggressive surgical
intervention and adjuvant therapy, disease control was not
achieved, emphasizing the challenges inherent in managing
advanced cases of orbital retinoblastoma, in special considera-
tion in countries with poor clinical experience about this rare
entity. Clinical figures such as the pathologist and the neuro-
radiologist are fundamental for correct staging, therapeutic ap-
proach, and follow-up of retinoblastoma.

In conclusion, this case emphasizes the complexities in the
management of aggressive orbital retinoblastoma. It highlights
the importance of timely diagnosis, comprehensive treatment,
and multidisciplinary collaboration to optimize outcomes for
patients with this devastating malignancy. Furthermore, it un-
derscores the need for continued research and medical educa-
tion to improve our understanding and management of this rare
but potentially life-threatening condition.
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