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Background: Our study aimed to comprehensively investigate the age of onset, magnetic resonance
imaging (MRI) features, and prognosis of children with trilateral retinoblastoma (TRB).

Methods: We included 14 patients with TRB diagnosed or followed up in our hospital. The age of onset
and MRI features of the intraocular tumor and intracranial lesions were evaluated. A follow-up study was
also conducted.

Results: A total of 11 participants were diagnosed with concurrent TRB at the age of 11.1+7.4 months,
and 3 participants had late-onset TRB at age 37+19.1 months. The incidence of TRB with unilateral eye
involvement was 7.1% (1/14). The intraocular tumors showed intense enhancement in contrast-enhanced
T1-weighted images (WI) and significant diffusion restriction in diffusion WI (DWI) with an apparent
diffusion coefficient (ADC) of (0.619£0.22)x10* mm?/s. The intracranial lesions showed similar DWI
aspects with an ADC value of (0.680+0.206)x10” mm’/s. Therapeutically, 8 participants had a period of
intraocular tumor stabilization and significant intracranial lesion volume reduction after chemotherapy,
and 6 participants had given up treatment. Only 2 participants who simultaneously received high-dose
chemotherapy and autologous hematopoietic stem cell rescue were still alive with no recurrence at 24 and
54 months of follow-up. The 1-, 2-, and 3-year overall survival (OS) rates were 80%, 18.75%, and 12.5%,
respectively.

Conclusions: Patients with unilateral or bilateral RB can develop TRB. The intraocular and intracranial
tumors showed slightly different ADC values. High-dose chemotherapy, combined with stem cell rescue can
significantly improve survival. A long term and scheduled follow-up before 60 months of age is necessary for

screening later-onset TRB patients.
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Introduction

Retinoblastoma is the most common intraocular childhood
malignancy, with a prevalence of 1 in 18,000 children
aged <5 years (1-5). It is initiated by a mutation of the
retinoblastoma 1 (RBI) gene, which was the first described
tumor-suppressor gene (2). Trilateral retinoblastoma
(TRB) has been estimated to occur in 0.5-6% of
patients with bilateral retinoblastoma (6-8); TRB refers
to the development of a primary intracranial primitive
neuroectodermal tumor in a patient with intraocular RB
and was first described in 1971 by Jacobiec ez 4l. (1,7,9-14).
With rare exceptions, TRB is located in the pineal gland or
the suprasellar or parasellar region, and the presence of a
second midline tumor in the suprasellar or parasellar region
is referred to as quadrilateral retinoblastoma (QRB). An
associated midline intracranial tumor is not a metastasis,
and it represents multifocal disease. However, the origin of
intracranial tumors in RB patients is still uncertain (15). It
has been hypothesized that intracranial tumors originate
from ectopic foci of retinal cells in the third ventricle floor
or from pineal photoreceptors, which are functionally and
morphologically similar to retinal photoreceptors. The
retina and pineal gland’s common photoreceptor origin may
account for this susceptibility to coexistent disease (16).

The reported survival rate for patients with unilateral
RB is approximately 93% at 5 years, and that for bilateral
RB is approximately 92% at 5 years (15). TRB’s prognosis
is much poorer, especially when the tumor spreads to the
subarachnoid space (9,15). Yamanaka er /. conducted a
systematic review of 72 TRB studies and found that the
median survival for patients with a pineal tumor was 9.4
months, with a 5-year survival rate of 15.5%. The median
survival was 12 months for patients with sellar tumors, and
the 5-year survival rate was 17.8% (1,17). However, we have
that TRB studies have mostly been based on case reports,
and only a small number of articles have analyzed the survival
or treatment of TRB patients as a single independent study.

This study retrospectively analyzed the clinical and
imaging features of 14 participants with T/Q RB diagnosed
in Xinhua Hospital Affiliated to Shanghai Jiaotong
University School of Medicine from January 2012 to
December 2019, aiming to understand the clinical features
and magnetic resonance imaging (MRI) findings better and
to improve the survival of TRB patients.
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Methods
Participant population

We included 14 patients with T/Q RB among 1,392 patients
with RB, who were initially diagnosed or underwent long-
term follow-up at our hospital between January 2012 and
December 2019. All of the participants’ parents had denied
any history of RB. The Ethics Committee approved this
study of Xinhua Hospital Affiliated to Shanghai Jiaotong
University School of Medicine (XHEC-D-2020-124)
and was conducted following the Declaration of Helsinki
and International Ethical Guidelines for Health-related
Research Involving Humans. Informed consent was
provided by each subject or their responsible guardian.

Imaging protocols

The MRI was performed under sedation using a 3.0-T MR
scanner (Signa HDx; GE Medical Systems, Milwaukee,
WI, USA) with an 8-channel head coil. Axial unenhanced
T1-weighted spin-echo images with a repetition time
(TR)/echo time (TE) of 400-560/9-14 ms and T2-weighted
fast spin-echo images (TR/TE of 3,000-3,700/80-110)
with fat saturation were obtained. Images were obtained
in >2 planes with a 3-mm slice thickness and a 0.5-mm
interslice gap.

Diffusion-weighted imaging (DWI) images were
acquired in the axial plane before administration of contrast
medium using a single-shot echo-planar imaging sequence
[TR/TE effective range of 3,200-5,000/70-100 ms; slice
thickness of 3 mm; a gap of 0.5 mm; the field of view (FOV),
18-24 cm; matrix, 128x128]. The b-values corresponding to
the diffusion-sensitizing gradient were 0 and 1,000 s/mm’
and was applied in 3 orthogonal directions.

After intravenous administration of 0.1 mmol/kg
gadopentetate dimeglumine, we obtained the axial contrast-
enhanced T1-weighted images (T1WI) with fat saturation
of all participants (TR/TE of 400-575/13-15 ms; slice
thickness of 2 mm; a gap of 0.5 mm; the field of view,
18-24 cm; matrix, 256x256). Oblique sagittal contrast-
enhanced T1WI with fat saturation, parallel to the optic
nerve, were also obtained using the same parameters. Axial
contrast-enhanced T'1-weighted images of the head without
fat saturation were obtained with 5-mm section thicknesses
and 1-mm intersection gaps.
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Table 1 Patient characteristics and outcomes

Gui et al. Clinical and MRI features of TRB

Patient Sex Intraocular RB Age at Dx Months.from Trilateral site Chemotherapy Status
(months) Dx to trilateral
1 Female Bilateral 19 0 Pineal Not treated Lost to follow-up
2 Male Bilateral 4 0 Pineal Not treated DOD (18 months)
3 Female Bilateral 16 0 Suprasellar Not treated Lost to follow-up
4 Female Bilateral 11 0 Suprasellar Not treated DOD (4 months)
5 Female Unilateral 2.5 0 Suprasellar Not treated DOD (3 months)
6 Male Bilateral 6 0 Suprasellar+ Not treated DOD (8 months)
pineal
7 Male Bilateral 26 0 Suprasellar+ VPCyE Lost to follow-up
pineal
8 Female Bilateral 33 26 Pineal VPCyE DOD (34 months)
9 Male Bilateral 15 10 Pineal VPCyE DOD (17 months)
10 Male Bilateral 8 19 Pineal VPCyE DOD (13 months)
11 Male Bilateral 6.5 0 Pineal VPCyE DOD (18 months)
12 Male Bilateral 12 0 Suprasellar VPCyE EFS (3 months)
13 Female Bilateral 15 0 Pineal VPCyE, AHSCR EFS (24 months)
14 Male Bilateral 4 0 Suprasellar VPCyE, AHSCR EFS (54 months)

RB, retinoblastoma; Dx, diagnosis; V, vincristine; P, cisplatin; Cy, cyclophosphamide; E, etoposide; EFS, event-free survival; DOD, died of
disease; AHSCR, high-dose chemotherapy with autologous hematopoietic stem cell rescue.

Table 2 Clinical features of trilateral/quadrilateral retinoblastoma

Feature Outcome
Patients (n) 14
Incidence in RB 1%
Incidence in bilateral RB 3.5%
TRB (n) 12

QRB (n) 2

Age at Dx of intraocular RB (months) 12.7+8.8
Age at Dx of TRB/QRB (months) 16.6+14.8
Months from Dx to TRB/QRB (months) 18.3+8.0
Age of concurrent TRB/QRB (months) 11174
Age of later onset TRB (months) 37+19.1
1-year OS rate 80.00%
2-year OS rate 18.75%
3-year OS rate 12.50%

RB, retinoblastoma; TRB, trilateral retinoblastoma; QRB,
quadrilateral retinoblastoma; Dx, diagnosis; OS, overall survival.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

Treatment

Chemotherapy was administered to 8 participants, and 6
participants had given up treatment due to treatment costs
and poor prognostic expectations. Among the 8 participants
who received chemotherapy, 6 received vincristine, cisplatin,
cyclophosphamide, and etoposide; and 2 received high-
dose chemotherapy and autologous hematopoietic stem cell

rescuce.

Results
Clinical characteristics

The incidence of TRB and QRB in our hospital was
1% (14/1,392) in all RB patients and 3.5% (14/403) in
all bilateral RB patients. The clinical characteristics of
the 14 participants are summarized in Tables 1,2, and
‘Table S1. Briefly, there were 7 participants with pineal TRB
(participants 1, 2, 8-11, and 13), 5 with suprasellar TRB
(participants 3-5, 12, and 14), and 2 with QRB (participants

Quant Imaging Med Surg 2021;11(4):1458-1469 | http://dx.doi.org/10.21037/qims-20-605
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6 and 7). The age at first diagnosis of intraocular RB
was 12.7+8.8 months. A total of 11 participants had
TRB/QRB at the initial diagnosis of intraocular RB, at
the age of 16.6+14.8 months; and 3 had a later onset at
37£19.1 months. The time from diagnosis of intraocular
disease to later-onset TRB disease was 18.3£8.0 months.
Only 2 participants with intraocular RB, at the ages of 6 and
26 months, had quadrilateral RB at initial diagnosis. The
mean age at suprasellar TRB diagnosis was 9.1+5.6 months,
compared with 22.2+18.4 months for pineal TRB.

MRI characteristics of intraocular lesions

For the 11 patients who had intraocular RB associated
with concurrent TRB/QRB, the affected 20 eyes (one
was a unilateral lesion, and one eye was detected by
ophthalmoscopy; participants 5 and 6, respectively) were
classified according to the International Classification
of Retinoblastoma (ICRB) as group A (n=1), group B
(n=2), group C (n=2), group D (n=8), and group E (n=7).
In group A (participant 6), the lesion was too small to
be detected by MRI imaging and was detected only by
ophthalmoscopy. The eyeball MRI in the other 4 groups
showed glaucoma in 5 eyes, eyeball atrophy in 1 eye, and
subretinal hemorrhage in 2 eyes. Intraocular tumors showed
medium signal intensity in T1WI, heterogeneous low
signal intensity in T2WI, intense enhancement in contrast-
enhanced T1WI, and significant diffusion restriction in
DWTI with an apparent diffusion coefficient (ADC) of
(0.619+0.22)x10~ mm’/s (Table S1).

The 3 participants with later-onset pineal TRB were
initially diagnosed with bilateral RB and underwent
chemotherapeutic treatment. After progression-free survival
(PFS) of 10-26 months, MRI images revealed that a pineal
tumor had emerged, but the bilateral intraocular lesions
remained stable (Figure 1).

MRI characteristics of intracranial lesions

The intracranial lesions of 7 participants were located
in the pineal region (participants 1, 2, 8-11, and 13),
5 in the suprasellar area (participants 3-5, 12, and 14),
and 2 in the pineal and suprasellar regions concurrently
(participants 6 and 7). The MRI results of these lesions
showed circumscribed round or oval masses with an
average length of 17.4+10.4 mm. The intracranial lesions
demonstrated homogeneous medium signal intensity or

© Quantitative Imaging in Medicine and Surgery. All rights reserved.
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heterogeneously mixed signal intensity in TIWI/T2WI,
owing to intratumoral hemorrhage or calcification, and
intense enhancement in contrast-enhanced T1WI. The
lesions were also investigated with DWI, and the results
showed significant diffusion restriction with an ADC of
(0.680£0.206)x10~ mm’/s (Table S1).

Leptomeningeal and cerebrospinal dissemination was
found in 1 pineal TRB and 1 suprasellar TRB participant
(participants 1 and 5; Figures 2 and 3; respectively).

Treatment outcome and overall survival (OS)

Among the 14 participants, 6 had given up any treatment
due to high treatment costs, coupled with poor prognostic
expectations (participants 1-6). Of these 6, 2 who had
given up treatment had leptomeningeal and cerebrospinal
dissemination at the time of origin; 1 was lost to follow-
up (participant 1; Figure 2), and 1 died due to disease
progression after 3 months (participant 5; Figure 3). The
3 remaining participants died 4-18 months after follow-
up due to disease progression (participants 2, 4, and 6),
including a QRB participant (participant 6; Figure 4), and 1
was lost to follow-up (participant 3).

The remaining 8 participants received active
chemotherapy (participants 7-14). Vincristine, cisplatin,
cyclophosphamide, and etoposide was received by 6
participants (participants 7-12), and 2 simultaneously
received high-dose autologous hematopoietic stem
cell rescue (participants 13 and 14). Among these 8
participants, contact with 1 case of QRB was lost during
the follow-up (participant 7). In the other 5 participants
(participants 8-12), including 3 cases of later-onset pineal
TRB, the intracranial tumors had significantly shrunk after
standardized chemotherapy, and the intraocular lesions
reached a stable stage (approximately 8-19 months).
However, except for 1 participant (participant 12) who
had undergone treatment and was followed up for only
3 months, these 4 participants died of tumor recurrence and
cerebrospinal fluid dissemination during the continuous
period (3—-15 months) of follow-up (Figure 5). For the 2
participants who had received autologous hematopoietic
stem cell rescue in addition to high-dose chemotherapy,
the intraocular and intracranial lesions had all significantly
shrunk, and they were all alive without recurrence for
24 and 54 months (participant 13 and 14, respectively,
Figure 6). The 1-, 2-, and 3-year OS rates were 80%,
18.75%, and 12.5% in our study. There were no participant
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Gui et al. Clinical and MRI features of TRB

Figure 1 A girl was first diagnosed with bilateral RB (participant 8) at age 33 months. This participant had received 6 cycles of intravenous

chemotherapy and 3 cycles of ophthalmic arterial chemotherapy. The bilateral intraocular lesions were subsequently stable (A and B). The

pineal gland region showed a 4.5 mm ring reinforcement during the follow-up, which might have been a benign pineal cyst (C). After

26 months, MRI examination found a pineal tumor (27 mm) with obvious enhancement in post contrast-enhanced T1WT and diffusion

restriction in DWI (D,E). RB, retinoblastoma; MRI, magnetic resonance imaging; DWI, diffusion-weighted imaging.

deaths due to chemotherapy.

Discussion

As the most common intraocular childhood malignancy, RB
has a prevalence of 1 in 18,000 (1-4,9,18-20). It is caused by
germinal and/or somatic mutations inactivating both alleles
of RBI on chromosome 13q14 (16). TRB/QRB is rare, with
an incidence of 3% of all cases and 8-10% of hereditary
cases (6-8,16). In our hospital, 12 participants with TRB,
and 2 with QRB were found among 1,392 intraocular RB

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

patients, and the incidence of TRB was 0.86% of all cases
(12/1,392). The incidence of QRB was even lower than that
of TRB; in the past 8 years, the incidence of QRB was 0.14%
(2/1,392) in our hospital.

It has been reported in the literature that 95% of patients
with TRB are aged <5 years. The average age at the initial
diagnosis of intraocular tumors is 23-48 months, while the
age at diagnosis of intracranial lesions is comparatively later,
with an interval of approximately 21 months (14,21,22).
The average age at first diagnosis of suprasellar TRB is
earlier than that of pineal TRB by up to 12 months (1,11,22).
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Figure 2 Pineal TRB with widespread cranial or spinal leptomeningeal disseminations in a 19-month-old girl (participant 1). Axial contrast-
enhanced TTWI (A) and DWI (B) showed bilateral RB in both eyes. The pineal mass showed high density in CT images (C), low signal
intensity in TIWI (D) and T2WI (E), intense enhancement in post contrast-enhanced T1WI (F), and significant diffusion restriction in

DWI (G). Axial and sagittal contrast-enhanced T1WI (A, F and H) showed widespread cranial or spinal leptomeningeal enhancement. TRB,

trilateral retinoblastoma; CT, computed tomography; DWI, diffusion-weighted imaging.

In our study, all 14 participants were aged <3 years at first
diagnosis, and intracranial lesions were also diagnosed at
<3 years of age in 13 participants; only 1 patient was close
to 5 years of age. Pineal and suprasellar TRB can occur
simultaneously or can occur after the diagnosis of the
intraocular tumor, and concurrent pineal or suprasellar TRB
is always observed at a lower age, which may be because
non-pineal TRB develops earlier than pineal disease and is,
therefore, more likely to be diagnosed concurrently with
RB (1,12,17). In our study, the participants with concurrent
TRB/QRB were <30 months old, whereas it was 37 months
of age for later-onset TRB participants.

Children with hereditary RB usually have multifocal,
bilateral RB and/or a family history or constitutional RB1I
mutation, whereas children with the somatic form generally
have unilateral, unifocal disease, and negative family
history (17). Approximately 89% of TRB patients have
bilateral intraocular RB, and 11% have unilateral RB

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

(1,8,14,23,24). In our study, 13 participants (92.9%) had
bilateral RB, and 1 patient (7.1%) had unilateral RB; all
declared a negative family history. It should be noted that
1 participant had been misdiagnosed with unilateral RB
associated with suprasellar and pineal tumors by MRI, and
the “normal” eye by MRI was diagnosed with punctate RB
classified as Group A by ophthalmoscopy. Previous reports
have demonstrated that all multifocal, bilateral RBs are
hereditary and progress to TRB. Some researchers have
recently shown that up to 15% of sporadic unilateral RB
cases may be hereditary, and these patients may also be at
risk for the development of a second primary tumor at the
intracranial midline (8,25). In this study, a 2.5-month-old
girl was diagnosed with unilateral RB and a concomitant
suprasellar tumor and showed extensive intracranial
cerebrospinal fluid dissemination. Therefore, all unilateral/
bilateral RB patients must undergo routine MRI combined
with ophthalmoscopy to prevent missed diagnoses of
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Figure 3 Suprasellar TRB with widespread cranial leptomeningeal dissemination in a 2.5-month-old girl (patient 5). Axial contrast-

enhanced T1WI demonstrated RBs in the right eye and the sellar region (A), and the sellar lesion showed significant restriction of diffusion

in DWI (B). The suprasellar mass showed heterogeneous, slightly high signal intensity in TIWI (C) and low signal intensity in T2WI

(D). Axial and sagittal contrast-enhanced T1WI (E and F) showed obvious enhancement in suprasellar tumors and widespread cranial

leptomeningeal enhancement. TRB, trilateral retinoblastoma; RB, retinoblastoma; DWI, diffusion-weighted imaging.

intraocular or intracranial tumors. In our hospital, we
recommend a long term and scheduled a follow-up for all
RB patients, especially those with TRB, as follows: once
every 3 months in the first 2 years, once every 6 months
after 3-5 years, and once a year after 5 years. The follow-up
duration should be >5 years. During the follow-up period,
the frequency should increase if the disease progresses.
Concurrently, we optimized the orbital MRI scanning

package for suspected or confirmed RB with a package
including orbital TIWI, T2WI, DWI, orbital contrast-
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enhanced T1WI, and additional contrast-enhanced T1WI
of the head, which is useful for the exclusion of pineal or
suprasellar tumor and/or leptomeningeal dissemination.
The RB’ intracranial lesion mostly occurs in the pineal
region and 25% in the suprasellar area (11,22). In our
study, 50% (7/14) of intracranial tumors were located in
the pineal region, 35.7% (5/14) in the suprasellar region,
and 14.3% (2/14) in the pineal and suprasellar regions
concurrently, which was classified as QRB. Similar to
previously reported cases (7-9,11,14-16,21,26), intracranial
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Figure 4 A boy was diagnosed with QRB with suprasellar and pineal lesions (the diameters of the lesions were 17 mm and 6 mm; A and

D) at 6 months of age (participant 6). However, the parents refused treatment. After 5 months, the suprasellar and pineal tumors showed

obvious expansion (the diameters increased to 37 mm and 18 mm, respectively) in axial contrast-enhanced T1WT and diffusion restriction in
DWI (B, C, E and F). QRB, quadrilateral retinoblastoma; DWI, diffusion-weighted imaging.

lesions in our study showed a circumscribed round or oval
mass in the pineal and/or suprasellar region. The lesions
always demonstrated homogeneous medium signal intensity
or heterogeneously mixed signal intensity in T1WI/
T2WI owing to intratumoral hemorrhage or calcification,
intense enhancement in contrast-enhanced T1WI, and
significant diffusion restriction in DWI with a low ADC of
(0.680+0.206)x10~ mm’/s, which was similar to the ADC
value of pineal TRB reported by Farouk Sait ez a/. (27). The
incidence of TRB is low, and the ADC value of intracranial
lesions in our study can be used as a reference for diagnosis
or tumor monitoring.

Although the 5-year survival rate for patients with
unilateral or bilateral RB is >92%, RB has a poor prognosis,
with a 5-year survival of 15.7%, especially when the tumor
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spreads to the subarachnoid space (9,15,17). Patients with
concurrent TRB have higher 5-year survival than those
whose disease is diagnosed >3 months after TRB (47% us.
5.8%, respectively) (1,28,29). The difference may be due
to the longer time interval for detecting the later-onset
intracranial lesions, which allows the increase of tumor
volume, cerebrospinal fluid spread, and death rate. Limited
by follow-up time, we can only calculate up to the 3-year
OS rate for our participants. The 1-, 2-, and 3-year OS
rates were 80%, 18.75%, and 12.5%, respectively. Due to
the small number of cases, it was impossible to calculate
the 5-year survival rate of concurrent and later-onset TRB.
Although TRB 5-year survival rate is low, early detection
of intracranial disease and increased use of high-dose
chemotherapy, especially with stem cell rescue, can improve
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Figure 5 A 6.5-month-old boy was diagnosed with pineal (participant 11). The lesion in the pineal region had significantly shrunk after 9

cycles of intravenous chemotherapy and 2 cycles of ophthalmic arterial chemotherapy (A and B, the diameter of the lesion decreased from
8 mm to 3 mm). The MRI follow-up after 8 months showed that the pineal tumor significantly enlarged (the diameter increased to 11 mm)
in axial contrast-enhanced T1WI with obvious restriction of diffusion in DWI (C and D). Concurrently, a high signal intensity nodule in
DWTI was found in the posterior inferior temporal wall of the left eye (E), and axial contrast-enhanced T1WI displayed leptomeningeal

dissemination in the peri brainstem cistern and the bilateral internal auditory canals (F and G). TRB, trilateral retinoblastoma; MRI,

magnetic resonance imaging; DWI, diffusion-weighted imaging.

survival (1,17). In a previous study, all but one of the 22
long-term survivors received chemotherapy, and almost
half underwent high-dose chemotherapy with stem cell
rescue (1). In our study, 8 participants received
chemotherapy. However, only the 2 participants who had
simultaneously received high-dose chemotherapy and
autologous hematopoietic stem cell rescue survived the
whole follow-up period (24 and 54 months), which further
demonstrated the great clinical benefit of autologous
hematopoietic stem cell rescue.

Proton beam radiation therapy (PBRT) is a highly
conformal type of radiation therapy and has gained
increasing importance in oncology, especially for the
treatment of pediatric tumors. The main benefit of protons
over photons radiotherapy is the reduction of dose burden
and, consequently, reducing the risk of long-term side
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effects. Several clinical studies have shown that PBRT for
RB was effective even in patients suffering recurrence or
showing resistance to chemotherapy, while few radiation-
associated malignancies were noted (30-32). Therefore,
PBRT seems to be an alternative disease-curing option
for TRB patients, which may also reduce the risk of visual
impairment and secondary malignancies in the foreseeable
future.

In conclusion, TRB is rare and has a high mortality
risk. Pineal or suprasellar TRB can occur simultaneously,
or one can appear later. The intraocular and intracranial
tumors showed similar MRI features with slightly different
ADC values. Regular MRI scans and ophthalmoscopy for
each RB patient should be used for early diagnosis and
comprehensive assessment. High-dose chemotherapy with

stem cell rescue can significantly improve patient survival.

Quant Imaging Med Surg 2021;11(4):1458-1469 | http://dx.doi.org/10.21037/qims-20-605


file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/TCR/%e2%80%9cTCR-V9N11%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/TCR/%e2%80%9cTCR-V9N11%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/TCR/%e2%80%9cTCR-V9N11%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/TCR/%e2%80%9cTCR-V9N11%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 

Quantitative Imaging in Medicine and Surgery, Vol 11, No 4 April 2021

1467

Figure 6 Suprasellar TRB in a 4-month-old boy (participant 14). Axial contrast-enhanced T1WI demonstrated multiple RBs in both eyes

(A) and a suprasellar mass (B). The suprasellar mass showed intense enhancement in contrast-enhanced TIWTI (B) and significant diffusion

restriction in DWT (C) with an apparent diffusion coefficient of 0.620x10™ mm’/s (D). Both the intraocular (E and F) and suprasellar (G and

H) tumors had significantly shrunk after high-dose chemotherapy with stem cell rescue. The participant had survived with no recurrence by

the last follow-up (54 months). TRB, trilateral retinoblastoma; RB, retinoblastoma; DWI, diffusion-weighted imaging.
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Supplementary

Table S1 Patient Characteristics

Patient Age at Dx Months . . Intracranial tumor Intracranial Intraocula_l; tumgr Metastases Symptomatic
number Sex Intraocular RB (months) frpm Dxto Trilateral site size (mm) iumozADC2 ADC (x10” mm/s) seen at TRB TRB Chemotherapy  Status
trilateral (x10° mm“s) (L/R) Dx
1 Female Bilateral 19 0 Pineal 22x18x14 0.65 0.74/0.85 Yes Yes Not treated Lost to follow-up
2 Male Bilateral 4 0 Pineal 9.5x5.5x5 NA* NA* NO NO Not treated DOD (18 months)
3 Female Bilateral 16 0 Suprasellar 21x15%x12 1.25 0.84/0.82 NO Yes Not treated Lost to follow-up
4 Female Bilateral 11 0 Suprasellar 33x26x40 0.57 0.66/0.67 Yes Yes Not treated DOD (4 months)
5 Female Unilateral 25 0 Suprasellar 40x45x43 0.63 No affected/ 0.41 Yes Yes Not treated DOD (3 months)
6 Male Bilateral 6 0 Suprasellar + 15x14x12/ 5x4.2x4 0.77 0.29 / Atrophy NO NO Not treated DOD (8 months)
pineal
7 Male Bilateral 26 0 Suprasellar +  5x4.5x5/ 15x13x10 NA* NA* NO NO VPCyE Lost to follow-up
pineal
8 Female Bilateral 33 26 Pineal 27x21x22 0.73 NA* NO Yes VPCyE DOD (34 months)
9 Male Bilateral 15 10 Pineal 15%x9x7 NA* NA* NO Yes VPCyYE DOD (17 months)
10 Male Bilateral 8 19 Pineal 12.5x12x13 0.54 NA* NO NO VPCyE DOD (13 months)
11 Male Bilateral 6.5 0 Pineal 8x6x7 0.52 0.55/0.73 NO NO VPCyE DOD (18 months)
12 Male Bilateral 12 0 Suprasellar 30x22x24 0.53 0.58/0.74 NO Yes VPCyE EFS (3 months)
13 Female Bilateral 15 0 Pineal 11x8x9 0.68 0.83/0.32 NO NO VPCyE, AHSCR EFS (24 months)
14 Male Bilateral 4 0 Suprasellar 10x10x7 0.62 0.74/0.14 NO NO VPCyE, AHSCR EFS (54 months)

L, left; R, right; RB, retinoblastoma; TRB, trilateral retinoblastoma; Dx, diagnosis; V, vincristine; P, cisplatin; Cy, cyclophosphamide; E, etoposide; EFS, event-free survival; DOD, died of disease; AHSCR, high-
dose chemotherapy with autologous hematopoietic stem cell rescue. NA, not available. ¥, A mean of ADC value was shown for patients with concurrent pineal and suprasellar lesion. *, This patient was firstly
diagnosed in other hospital but treated and followed-up in Xinhua hospital. We failed to obtain the ADC value.
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