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Trilateral Retinoblastoma: Two Variations

Daniel A. Finelli, Susan B. Shurin, and David S. Bardenstein
Summary: Two cases of trilateral retinoblastoma (a syndrome of
midline, undifferentiated, intracranial tumor in a child with he-
reditary, bilateral ocular retinoblastoma) are described, one with
a unique location of the intracranial tumor, and the other with an
unusual temporal course of disease.
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Trilateral retinoblastoma is a syndrome in
which a solitary, midline intracranial neoplasm
occurs in association with hereditary retino-
blastoma (1–4). Fewer than 50 cases of trilat-
eral retinoblastoma have been reported in the
literature, but several typical patterns emerge:
(a) nearly all patients have hereditary bilateral
retinoblastoma; (b) the third lesion is most
commonly an undifferentiated primitive neuro-
ectodermal tumor in the pineal region (pine-
aloblastoma); (c) the ocular retinoblastoma
diagnosis is made much earlier that the typi-
cal 15 months reported for classical bilateral
retinoblastoma (5); (d) there is a mean latent
period of more than 32 months between the
clinical diagnosis of bilateral retinoblastoma
and trilateral retinoblastoma (6); and (e) pa-
tients die soon after diagnosis of trilateral reti-
noblastoma, with extensive central nervous
system dissemination. In approximately 25%
of the cases we found reported, the third le-
sion has been an undifferentiated tumor in the
parasellar or suprasellar region.
Two cases of trilateral retinoblastoma are

presented here, both having unusual features.
The first patient is a 5-month-old infant with
hereditary bilateral retinoblastoma who was
found at magnetic resonance (MR) examination
to have a primitive neuroectodermal tumor of
the fourth ventricle region. The location of the
intracranial tumor, early diagnosis of bilateral
retinoblastoma, and the short time interval for
diagnosis of trilateral retinoblastoma make this
case a unique variation of trilateral retinoblas-
toma. The second patient is a 15-month-old
infant who presented with symptoms of the in-
tracranial lesion, a pineal region primitive neu-
roectodermal tumor, before the diagnosis of oc-
ular disease.

Case Reports

Case 1
A 5-month-old girl with a history of bilateral retinoblas-

toma presented in December 1991 for MR imaging of the
orbits. She had been diagnosed at age 7 weeks with bilat-
eral retinoblastoma, at which time a computed tomo-
graphic (CT) scan had shown no evidence of intracranial
masses. External beam radiation therapy, cryosurgical
therapy, and laser photocoagulation therapy had failed;
the child had multifocal recurrent ocular disease and was
being evaluated for episcleral radioactive plaque therapy.
An MR examination was obtained to evaluate for optic
nerve head invasion. The infant’s mother had a history of
right eye enucleation at age 2 years for retinoblastoma;
she had no evidence of tumor in the left eye and had
received no further therapy.

Axial fat-saturated T1-weighted scans of the orbits re-
vealed the bilateral retinoblastoma, appearing as discreet
intraocular masses on the posterior retinal surfaces (Fig
1A). The T2-weighted scan of the entire brain showed a
subtle 1.5-cm area of increased signal intensity in the
medial (fourth ventricular) surface of the right cerebellar
hemisphere (Fig 1B). The unmagnified oblique sagittal
T1-weighted scan (Fig 1C) and axial fat-saturated T1-
weighted image (Fig 1D) after gadolinium administration
confirmed the presence of an inhomogeneously enhancing
mass in the inferior vermian region, extending along the
medial right cerebellar hemisphere. The infant underwent
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Fig 1. Case 1. A, Axial fat-saturated, T1-weighted (600/20/2 [repetition time/echo
time/excitations]) scans of the orbits revealed the bilateral retinoblastoma, appearing as
discreet intraocular masses on the posterior retinal surfaces (arrows).

B, T2-weighted (2500/90/1) scan of the posterior fossa shows a subtle 1.5-cm area
of increased signal intensity in the medial (fourth ventricular) surface of the right
cerebellar hemisphere (arrow).

C, Unmagnified, oblique sagittal T1-weighted scan and D, axial fat-saturated, T1-
weighted image after gadolinium administration confirmed the presence of an inhomo-
geneously enhancing mass in the inferior vermian region, extending along the medial
right cerebellar hemisphere (arrows), which was surgically resected and found to be a
primitive neuroectodermal tumor.
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craniotomy and resection of the fourth ventricle mass,
which was found to be a primitive neuroectodermal tumor
with neuronal differentiation. The child then received epi-
scleral plaque radiation therapy for her bilateral retinoblas-
toma and systemic chemotherapy for her residual intra-
cranial disease. She is alive and without evidence of
intracranial disease 10 months after diagnosis of the intra-
cranial mass and is still receiving chemotherapy at age 15
months.

Case 2

A 15-month-old girl presented in August 1991 with
headache and vomiting. A CT scan disclosed a large 5-cm
pineal region mass producing obstructive hydrocephalus.
Bilateral intraocular masses were also evident on the head
CT scan, compatible with bilateral retinoblastoma. The
patient did not have a family history of retinoblastoma. MR
imaging was performed the following day, and T1-
weighted scans after gadopentetate dimeglumine admin-
istration (Fig 2A and B) again showed the large, enhancing
pineal region mass, producing obstructive hydrocephalus
at the level of the aqueduct of Sylvius. A scan through the
orbits (Fig 2C) revealed the bilateral, enhancing intraocu-
lar masses on the retinal surface, compatible with bilateral
retinoblastoma. A craniotomy and resection was at-
tempted, but because of the extensive tumor, only a de-
bulking procedure was performed. A ventriculoperitoneal
shunt was placed, and external beam radiation therapy
was begun. The infant had progressive neurologic deteri-
oration and died 7 weeks after diagnosis. Widespread met-
astatic pinealoblastoma was evident at autopsy.

Discussion

The development of a midline, undifferenti-
ated intracranial malignant neoplasm is rela-
tively uncommon in patients with retinoblas-
toma; Pesin and Shields (7) reported seven
cases of trilateral retinoblastoma of 245 pa-
tients with retinoblastoma (2.8%) referred to
their institution over a 4-year period. Six of
these 7 patients had bilateral retinoblastoma,
and 1 patient had unilateral retinoblastoma.
The development of a midline, undifferentiated
malignant neoplasm in unilateral retinoblas-
toma has been described and is considered to
represent a forme fruste of trilateral retinoblas-
toma (1, 4, 7–10). Patients with trilateral reti-
noblastoma frequently have multicentric and



Fig 2. Case 2. A, Axial and B, sagittal T1-weighted spin-echo images of the brain after gadopentetate dimeglumine administration.
There is a 4- to 5-cm enhancing mass in the pineal region (arrows), compatible with a pinealoblastoma.

C, Axial image at the level of the orbits shows the enhancing bilateral, intraocular retinoblastoma masses (arrows), confirming the
diagnosis of trilateral retinoblastoma.
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recurrent ocular disease (6, 7, 11). Holladay
et al (6) in 1991 reported three cases and re-
viewed 32 cases in the literature of “true” tri-
lateral retinoblastoma, with respect to their
clinical presentation, treatment, and outcome.
The mean age of diagnosis of ocular disease
was 7.2 months and intracranial disease was
39.7 months; thus, the mean latent interval
was 32.6 months. However, nearly all the pa-
tients reviewed by Holladay et al (6) seem to
have presented clinically with increased intra-
cranial pressure as the clue to the presence of
the intracranial lesions, therefore they likely all
had advanced disease, with either overt ob-
structive hydrocephalus or diffuse central ner-
vous system drop metastases. Interestingly,
the patients with parasellar or suprasellar le-
sions seemed to have much shorter latency
periods than those with pineal tumors, some
even predating the diagnosis of retinoblas-
toma (7, 8). Our patient with the fourth ventri-
cle region primitive neuroectodermal tumor,
which was diagnosed with MR imaging in a
preclinical stage within 4 months of her retino-
blastoma, fits this pattern of the non–pineal
region third lesions occurring earlier than the
pineal lesions in trilateral retinoblastoma. The
fourth ventricular lesion was small, and had it
not been discovered on the MR scans, it would
have remained subclinical for several months.
Nelson et al (11) recently described three

cases of trilateral retinoblastoma in which early,
preclinical diagnoses of pineal region tumors
were made with CT or MR imaging; in all three
infants, the intracranial pineal lesions were di-
agnosed within 8 months of their retinoblas-
toma. This is much earlier than the clinical la-
tency period of 32.6 months described by
Holladay et al (6). Our second case is unusual
in that the intracranial disease was diagnosed
before the infant’s ocular disease, although the
ocular tumors were already fairly large. It is now
apparent that the clinical latency periods de-
scribed by Holladay et al (6) and others (7, 8)
probably should not be considered true latency
periods. The previously described difference in
latency periods by location may merely reflect
the size of the lesion versus critical location for
obstruction, neurologic deficit, or potential for
cerebrospinal fluid seeding, which determines
clinical presentation.
Retinoblastoma is a prototypical hereditary

human cancer, with 30% to 40% of patients
having heritable predisposition to the tumor
(12). This hereditary predisposition to retino-
blastoma is caused by mutant alleles occurring
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at the q14 band of chromosome 13 (13); reti-
noblastoma will develop in 80% to 90% of per-
sons with this chromosomal defect (12). It is
believed that the tumor cells of all ocular reti-
noblastomas carry the genetic defect, which is
present as a transmitted, germ-line mutation in
patients with hereditary disease (12, 14). A di-
agnostic test for this genetic predisposition has
been developed, which identifies restriction
fragment–length polymorphisms within the ret-
inoblastoma gene locus (14) in leukocytes. In
our case 1, identical defects within the retino-
blastoma gene locus were identified by restric-
tion fragment–length polymorphism analysis in
the infant, her mother, and in the cells of the
resected fourth ventricular region primitive neu-
roectodermal tumor.
Before the recognition of the trilateral retino-

blastoma syndrome, the intracranial lesions
were thought to represent metastatic retinoblas-
toma. Arguments against this include: that
there are no direct vascular or neuronal chan-
nels between the retina and the pineal gland,
that intracranial lesions have been seen in pa-
tients with small, noninvasive retinoblastoma
that almost never metastasize, and that the pi-
neal gland has not proved a metastatic site of
retinoblastoma (4). The pinealoblastoma in
trilateral retinoblastoma usually demonstrates
neuronal differentiation, with evidence of
Homer Wright rosettes and positive immuno-
histochemical staining for neuronal markers.
Pinealoblastoma, particularly when associated
with retinoblastoma, can demonstrate evi-
dence of retinal differentiation, with Flexner-
Wintersteiner rosettes and fleurettes, having
the 9 1 0 cilia configuration normally ob-
served in photoreceptors (15). Both pineal
and parasellar or suprasellar primitive neuro-
ectodermal tumors have been accepted in the
current definition of trilateral retinoblastoma
(6–8); the compelling genetic studies of the
fourth-ventricle region primitive neuroectoder-
mal tumor in our case 1 clearly indicate that
this case should also be accepted within
scope of trilateral retinoblastoma.
Despite local control of the ocular retino-

blastoma, it is the lethality of the intracranial
lesion that dramatically affects patient out-
come. In the patients reviewed by Holladay et
al (6), after the diagnosis of trilateral retino-
blastoma, patients survived an average of 6.6
months, with those having no treatment sur-
viving 1.3 months and those with any form of
definitive therapy surviving an average of 9.7
months. As suggested by Pesin et al (7), more
successful treatment for patients with TRB
may well hinge on the possibility of early pre-
clinical detection of lesions with MR imaging
or CT. This has been demonstrated in the
study by Nelson et al (11), in which the three
reported patients have no active disease 1 to
8 years after treatment with systemic and in-
trathecal chemotherapy, as well as craniospi-
nal irradiation. Although the infant in case 2
died soon after presenting with advanced dis-
ease, the infant in case 1 is alive 10 months
after surgery and systemic chemotherapy,
with no clinical or radiologic evidence of intra-
cranial disease.
In conclusion, these two cases of trilateral

retinoblastoma represent variations of classical
trilateral retinoblastoma in which either the tem-
poral course of disease or the location of the
intracranial malignant neoplasm was unusual. It
is now apparent that the intracranial tumor in
trilateral retinoblastoma may present at any
time, in any midline location. Because of the
lethality of the third lesion in trilateral retino-
blastoma, early detection of preclinical lesions
is very important; this has translated into im-
proved survival in several recently described
cases. Patients with hereditary bilateral retino-
blastoma presenting for orbital MR imaging
should also have scans including the pineal,
parasellar, suprasellar, and fourth ventricular
regions. Monitoring with brain MR examinations
at 6- to 12-month intervals may be of benefit to
this small group of patients with a high propen-
sity for very aggressive intracranial malignant
neoplasms.
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