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Abstract

Trilateral retinoblastoma is characterized by the presence of retinoblastoma with an intracranial
tumor. The incidence is low and prognosis poor. Due to the paucity of information regarding
successful treatment, we report the case of a 6 month old female referred for leukocoria and found
to have an associated suprasellar tumor and pineal enhancement. The patient, treated with standard
infant brain tumor therapy, remains alive without signs of active disease 35 months after
diagnosis; no surgery or irradiation was used. Early diagnosis of trilateral retinoblastoma may
facilitate the use of less intensive therapeutic approaches and result in excellent outcomes in these
patients.
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INTRODUCTION

Trilateral retinoblastoma refers to unilateral or, most often, bilateral intraocular
retinoblastoma associated with a primary intracranial neuroectodermal tumor in the pineal or
suprasellar region [1]. This association was first described by Jakobiec et al. [2]; the term
trilateral retinoblastoma was popularized by Bader et al. [3,4] based on the pineal gland’s
role as a photosensitive organ or “third eye” in lower vertebrates. These primitive tumors
display varying degrees of neuronal or photoreceptor differentiation. Most trilateral
retinoblastomas occur in the pineal region and are histologically pinealoblastomas, but 20—
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25% occur in the suprasellar or parasellar region [5,6]. The association of bilateral
retinoblastoma with a pineal tumor and another primary suprasellar tumor is termed
quadrilateral retinoblastoma.

The presence of a germline mutation in the RB1 gene increases the risk of developing
trilateral retinoblastoma. Children with familial retinoblastoma appear to have a higher
incidence of trilateral disease than those with de novo germline mutations [6-9]. Trilateral
retinoblastoma occurs in 3-9% of patients with the genetic form [8]. The disease is almost
uniformly fatal and had been the primary cause of death for patients with retinoblastoma in
the US [8]. Given the poor prognosis and a move to more aggressive treatment regimens, we
report the case of a female child with trilateral retinoblastoma diagnosed early and
successfully treated according to an infant brain tumor protocol without requiring surgery,
radiation, or high-dose chemotherapy (HDC) with autologous stem cell transplant.

CASE REPORT

A 6-month-old female with no family history of retinoblastoma was diagnosed with bilateral
disease after referral to the St. Jude Children’s Research Hospital for bilateral leukocoria
noted during her routine well-child exam. Exam under anesthesia (EUA) revealed early
multifocal bilateral disease, International Retinoblastoma Classification System group B
bilaterally. MRI of the orbits and brain at presentation revealed an enhancing lesion
approximately 4 mm x 6 mm in size involving the pituitary stalk/infundibular recess region,
with prominent enhancement of the pineal gland (Fig. 1). Spinal MRI did not show
metastatic disease. Subsequent lumbar puncture revealed no tumor cells. Bone marrow
aspirate was negative for metastatic disease.

TREATMENT

The patient was diagnosed with synchronous trilateral retinoblastoma and was started on a
regimen of chemotherapy consisting initially of four courses of vincristine (0.05 mg/kg/dose
IV on days 1 and 8), cisplatin (3.5 mg/kg/dose on day 1), cyclophosphamide (65 mg/kg/dose
IV on day 2), and etoposide (3.33 mg/kg/dose IV on days 2 and 3) given at 3-week intervals.
These four agents have been used as standard therapy for brain tumors in infants as well as
in 2 of the largest infant brain tumor trials to date—Baby POG-1 and CCG 9921 [10-12].
Both trials enrolled a wide variety of diagnoses, including atypical teratoid rhabdoid tumor
and other embryonal tumors, high-grade glioma, and choroid plexus carcinoma. Doses and
schedule for our patient were derived from the CCG 9921 regimen and the Head Start | and
Il trials [12,13]. After three cycles of chemotherapy, progressive decrease in the size of the
supratentorial mass was noted, with a stable pineal gland size of 4 mm x 6 mm in the
anteroposterior and craniocaudad dimensions. After the initial four courses of
chemotherapy, concerns about potential ototoxicity prompted us to replace cisplatin with
carboplatin at an area under the curve of 5 mg/ml min for the next eight courses of
chemotherapy.

The intraocular disease also responded to chemotherapy and was further consolidated with
thermo- and cryotherapy. No residual pituitary tumor was apparent 6 months after diagnosis
and seven courses of chemotherapy. Subsequent MRIs of the brain and orbits conducted
every 2—-3 months revealed stable appearance of the pineal gland. The patient’s most recent
brain MRI 34 months post diagnosis showed no evidence of intracranial tumor recurrence
(Fig. 2). She continues to undergo routine EUAs and brain MRIs. Her disease remains stable
35 months after diagnosis.
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DISCUSSION

We report the successful treatment of a 6-month-old patient with trilateral retinoblastoma,
using an infant brain tumor regimen that excluded surgery, irradiation, and high-dose
chemotherapy with autologous stem cell rescue (ASCR). Our patient presented with bilateral
retinoblastoma and the synchronous occurrence of a suprasellar mass and pineal
enlargement, a syndrome commaonly referred to as quadrilateral retinoblastoma [1,6,14]. A
biopsy was not performed to confirm the disease due to the risks associated with a surgical
procedure; however, the finding of a suprasellar mass on MRI was highly suggestive of
trilateral retinoblastoma. Pineal enlargement and enhancement, on the other hand, could be
interpreted as normal findings for a young patient with bilateral disease.

Trilateral and quadrilateral retinoblastomas are extremely rare: they occur in 1.5-5% of
patients with unilateral or bilateral retinoblastoma and 2-11% in patients with bilateral
retinoblastoma [9]. Trilateral retinoblastoma is rarely present at diagnosis. The median age
of patients at diagnosis of bilateral retinoblastoma is 23-48 months, with an interval of
approximately 21 months between diagnosis of bilateral retinoblastoma and the brain tumor
[1,5,7-9][15,16]. In a study by Kivela, intracranial tumors occurred in 3 of 93 (3%) patients
before, 13 of 93 (14%) cases with, and 77 of 93 (83%) cases after the diagnosis of
retinoblastoma [1]. Similar results were reported by Amoaku et al. [16], intracranial tumors
anteceded the diagnosis of retinoblastoma in only 15-20% of patients. Suprasellar tumors
tend to be diagnosed earlier than pineal tumors after the diagnosis of intraocular tumors [15].

The prognosis for patients with trilateral retinoblastoma remains poor; death from
disseminated neuroaxis disease is common [1,15]. The mean length of survival after
diagnosis of the intracranial tumor for untreated patients is 1.3 months and for treated
patients, 9.7-11.2 months [5,7]. Patients with midline intracranial tumors who are
asymptomatic at presentation have a longer survival and overall better outcome than
symptomatic patients [10,16], however, whether asymptomatic children diagnosed by
screening have a better survival remains controversial [1,9,15,16]. Kivela et al. have also
suggested that tumor size may play a prognostic role in trilateral retinoblastoma, with 15
mm representing the upper limit for risk of leptomeningeal spread and probability of cure
[1]. Rare survivors of trilateral retinoblastoma are those diagnosed early by screening
imaging and treated with intensive chemotherapy with or without craniospinal radiation [1].

In recent years, the more widespread use of chemoreduction treatment and decrease in the
use of radiation for patients with bilateral retinoblastoma has been argued by some to lower
the incidence of trilateral retinoblastoma, raising the controversial issue of whether patients
with the genetic form of retinoblastoma are now considered to be protected to some degree
against this fatal complication [17]. Several patients with bilateral disease, however, develop
pineal cysts, which appear to be a forme fustre of trilateral retinoblastoma [6]. In our patient,
the suprasellar mass responded completely to chemotherapy; the pineal enlargement
persisted, but no cystic changes developed.

The standard treatment for intracranial tumors in patients with retinoblastoma has been
surgical resection followed by chemotherapy and cranial or craniospinal radiation; more
recent studies suggest improved survival for those patients treated with HDC and ASCR
[18,19]. Most intracranial tumors are pinealoblastomas, which are highly chemosensitive
and appear to have a steep dose—response curve for alkylating agents. Studies in older
patients with primary pinealoblastoma have shown that complete resection paired with
intensive alkylator- and cisplatin-based therapy, followed by craniospinal radiation and
consolidation with HDC and ASCR, may improve survival in more than two-thirds of
patients [20]. Similar treatment regimens applied to young children with trilateral

Pediatr Blood Cancer. Author manuscript; available in PMC 2011 September 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Wright et al.

Page 4

retinoblastoma need to consider the adverse long-term toxicities of irradiation. Suitable
alternative treatments for very young patients avoid the use of radiation and intensive
chemotherapy followed by consolidation with ASCR, an approach similar to that used for
treating brain tumors in infants. Therefore, survival rates for some patients diagnosed early
or during routine screening may be improved by using a multimodal approach that includes
platinum-based chemotherapy and standard infant brain tumor protocols.

Given the poor prognosis of trilateral retinoblastoma and the short interval between
diagnosis of retinoblastoma and the occurrence of trilateral retinoblastoma, neuroimaging
screening has become routine practice. About 25% of those cases reported by Kivela were
diagnosed during routine screening methods [1]. It remains to be seen, however, whether
early diagnosis through screening impacts survival. Despite this ongoing controversy, most
clinicians recommend neuroimaging every 6 months until 5 years of age [1,15].

In summary, our case demonstrates that early diagnosis and the use of intensive platinum-
and alkylator-based chemotherapy without HDC, ASCR and radiation therapy can be an
effective cure option for children with tri- and quadrilateral retinoblastoma.
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Fig. 1.

At diagnosis. A. Coronal 3D-CISS and B. Axial 3D-CISS images of the orbits show tumor
foci (black arrows) within both globes, one larger on the right and at least two small ones on
the left. C. Sagittal T1-weighted image of the brain reveals enhancing intra- and suprasellar
mass lesion (white arrow) with prominent enhancement of the pineal gland (white
arrowhead).
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Fig. 2.

A. Coronal T2-weighted 3D fast spin-echo and B. Axial T2-weighted 3D fast spin-echo
images of the orbits 10 months post diagnosis show resolution of tumor foci within both
globes. C. and D. Sagittal T1-weighted images of the brain demonstrate resolution of
intracranial lesion at 6 months and 34 months post diagnosis, respectively.
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