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Abstract
Background/objectives Early diagnosis, care and treatment of retinoblastoma is a challengeable issue for Iranian health
system. This study was designed and conducted in a referral multidisciplinary centre in the capital city of Iran to evaluate
management, care, prognosis and survival rates of paediatric patients with retinoblastoma.
Methods In this retrospective study, a total number of 309 patients younger than 15 years, diagnosed with retinoblastoma,
who referred for diagnosis and treatment to MAHAK’s Pediatric Cancer Treatment and Research Center (MPCTRC) from
2007 to 2017 were evaluated. All data were analyzed via SPSS version 22 software in regard of parametric and non-
parametric data. Survival rates were analyzed using the Kaplan–Meyer method.
Results The mean age of patients was 20 months and the majority of patients (77%) had leukocoria as a common clinical
symptom at the time of diagnosis. Primary treatment methods were systemic chemotherapy (94%), laser (35%) and primary
enucleation (28%). Relapses occurred in nearly 42% of cases, and the median time from diagnosis to the first relapse was
9 months. At the time analyzing the data, 11% of patients died. Patients’ 5-year OS and RFS rates were 79.6% and 41.5%,
respectively.
Conclusion Comparing results with other conducted studies identifies that the recurrence rate was high in our considered
patients. Also, OS and RFS rates in our study were not as considerable as other reports. Screening methods, updating
protocols and follow-up of patients may lead to improvements in survival rates of patients with retinoblastoma.

Introduction

Retinoblastoma (Rb) is the most common intraocular
malignancy of childhood, accounting for up to 2% of all
paediatric cancers [1, 2]. The survival rates of this disease

differs globally based on various factors, such as healthcare
access [3]. Most Rb treatment and referral centres are
related to middle and high-income countries so the 5-year
survival of Rb in high-income countries is more than 95%
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[4], while the 5-year survival of low-income countries is
~30% [5, 6].

Iran is classified as an upper-middle income country with
a relatively large population of near 80 million [7]. The
prognosis of Rb in Iranian paediatric patients was pre-
viously compared in different periods like 1991–2001 [4]
and 2001–2007 [8] and in our study we evaluated this
disease from 2007 to 2017.

In 2008, Abramson et al. reported ophthalmic artery
chemotherapy for the first time as the treatment for Rb [9].
In 2012, Intravitreal chemotherapy for vitreous disease in
Rb was reported by Munier et al. for the first time [10].
These novel modalities are recently used at the MAHAK’s
Pediatric Cancer Treatment and Research Center
(MPCTRC), Tehran, an NGO multidisciplinary referral
hospital for childhood malignancies. However, there is no
data related to any change in prognosis rates of Rb
after using these new treatment protocols in Iran. Therefore,
the purpose of this study is to investigate the outcomes of
Rb patients who referred to the MPCTRC from 2007
to 2017.

Materials and methods

Study design and population

The medical records of all patients younger than 15 years
who were diagnosed with Rb and treated at the MPCTRC
from January 2007 to December 2017 were retrospectively
reviewed. The sample size of this study was based on all of
the patients who met the inclusion criteria during
2007–2017. Rb patients that refused treatment at MPCTRC,
patients that diagnosed in MPCTRC and had been treated in
other centres or patients that referred to MPCTRC only for
second opinion were excluded from the study. The diag-
nosis of Rb was based on exam under anesthesia by an
ophthalmologist in a referral ophthalmology centre. After-
wards, patients referred to MPCTRC for further therapeutic
measurements. At the time of diagnosis, cerebrospinal
fluid (CSF) and bone marrow involvement were checked
for all patients. Considering CSF, proteins, glucose, red
blood cells and white blood cells were examined for all
samples.

Data collection

The following data were retrieved from medical case note
records and documents of patients: age at presentation,
signs/symptoms, laterality, number of lesions, disease group
according to IIRC (International Intraocular Retinoblastoma
Classification) [11], MRI findings and treatment modalities.

Recurrence was defined as the presence of vitreous seeds
or micro seeding in the eyes after complete remission.
Relapse time was defined as the time from diagnosis to the
first recurrence of Rb.

The final statuses of cases were categorized as follow:
No evidence of disease, under treatment, loss to follow-up
and death. Also, secondary malignancy as a long-term
outcome was evaluated in the patients.

This case series was approved by the local institutional
review board of the MPCTRC, and all patients and/or their
parents provided informed consent for data gathering.

Rb protocol at MPCTRC

The main treatment modality for Rb cases at MPCTRC was
intravenous chemotherapy (IVC) at the time of study. Also,
primary enucleation was performed in eyes with stage E of
disease at diagnosis. Moreover, secondary enucleation was
performed in eyes with stage D of disease with no response
to IVC. Table 1 shows chemotherapy regimens, agents and
cycles which was administering at MPCTRC for patients
with Rb.

Statistical analyses

Quantitative variables were described as mean, range and
standard deviation. Categorical variables were described as
absolute and relative frequencies. Kaplan–Meier method
analysis was conducted in order to estimated patients’ 3-year
and 5-year overall survival (OS; the time from diagnosis to
the last visit of the patient) and 3-year relapse free survival
(RFS; the time from diagnosis to the first event of relapse in
the patient) rate. The Cox proportional hazards regression
model was used to evaluate the effects of variables on OS and
RFS. The overall significance level was set to an alpha of
0.05. The statistical analysis was carried out using SPSS
software version 22.0 (SPSS, Inc., Chicago, IL, USA).

Results

Demographics

Between January 2007 and December 2017, a total number
of 220 patients (309 eyes) with Rb referred to MPCTRC
(115 males:105 females). The majority of patients (n= 194,
87.3%) were from Iran, and the remaining part of patients
was referrals from nearby countries such as Iraq (n= 21),
Afghanistan (n= 3) and Azerbaijan (n= 2). The mean age
of patients at diagnosis was 20.9 months (±16.3, range;
21 days to 61 months). Table 2 summarizes patients’
demographic characteristics.
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Clinical presentation

The most common signs of the disease were leukocoria
(76.8%) followed by strabismus (16%). At the time of
diagnosis, 131 patients (59.6%) had unilateral type of dis-
ease and 89 (40.4%) children had bilateral type of disease.

Amongst the 131 unilateral cases, the most frequent
clinical classifications were group D (37, 28.2%) followed
by group E (34, 26%). Twenty-two cases (16.8%) were not
clinical group recorded.

Amongst bilateral cases (89 patients, 178 eyes), the most
frequent clinical classifications were group D (42 eyes,
23.6%) followed by group E (39 eyes, 22%). In addition,
clinical groups for 30 eyes (16.9%) were not identified and
recorded in their medical documents.

Three children had metastases at the time of diagnosis
with the following characteristics:

(1) A 3-year-old male child referred with leukocoria. At
the time of diagnosis, he had both CSF and bone-
marrow involvement. His disease was classified as the
unilateral intra ocular, multifocal stage D Rb with the
left eye and optic nerve involvement. He also
underwent laser therapy and enucleation of his eye.
The treatment procedure of the child had been finished
and he was alive without any problem at the time of
preparing this manuscript.

(2) A 3-year-old male child with leukocoria had unilateral
left eye and bone marrow involvement with intrao-
cular spread. The stage of disease and focality of the

eye were not identified. His treatment protocol
included enucleation, he was alive without any
problem at the time of preparing this manuscript.

(3) A 6-month-old male child referred with leukocoria
and bone marrow involvement. His disease was
classified as bilateral (extra-ocular right eye and
intra-ocular left eye) with right eye optic nerve
involvement, but the stage of the disease was
unknown. Both eyes were multifocal. The treatment
modalities for this patient included enucleation,
radiotherapy and laser therapy. Unfortunately, he died
during his treatment procedure.

Primary treatment

A number of 207 patients (94.1 %) were administered by
systemic chemotherapy. Out of them, the number of patients
who were treated by VEC, high dose VEC and OPEC
protocols were 144, 35 and 28 individuals, respectively.

The eyes of 107 cases (34.6%) were treated using laser
therapy. A number of 86 (27.8%) patients underwent pri-
mary enucleation, among whom 65 cases were unilateral
disease cases and 21 cases were bilateral disease (one eye).

During treatment process, 35.4% of unilateral cases
showed regression and 64.6% of them showed progression.
In bilateral cases, 25.3% regressed with treatment and
74.7% progressed.

Tables 3, 4 summarize treatment modalities according to
IIRC groups and laterality of eyes.

Table 1 chemotherapy regimens for retinoblastoma at MPCTRC.

Patients Protocol Chemotherapy agents dose days per cycle Cycles

Unilateral intra-
ocular group C
& D

High
dose VEC

Vincristine
1.5 mg/m2

(1 day
per cycle)

Carboplatin
14 mg/kg
(2 days per cycle)

Mannitol 20%
7.5 cc/kg
(2 days
per cycle)

Etoposide
6 mg/kg
(2 days
per cycle)

– – 8

Unilateral intra-
ocular group B
& C

VEC Vincristine
1.5 mg/m2

(1 day
per cycle)

Carboplatin
560 mg/m2

(1 day per cycle)

Mannitol 20%
7.5 cc/kg
(1 day
per cycle)

Etoposide
150 mg/m2

(2 days
per cycle)

– – 8

Unilateral intra-
ocular group B

VC Vincristine
1.5 mg/m2

(1 day
per cycle)

Carboplatin
560 mg/m2

(1 day per cycle)

Mannitol 20%
7.5 cc/kg
(one day
per cycle)

– – – 8

Bilateral intra-
ocular /
unilateral
relapse groups
C & D

OPEC Vincristine
1.5 mg/m2

(the 1st day
of
each cycle)

Cyclophosphamide
600 mg/m2

(the 1st day of
each cycle)

Mesna
400 mg/m2

(the 1st day of
each cycle)

Cisplatin
60 mg/m2

(the 2nd day
of
each cycle)

Mannitol 20%
7.5 cc/kg
(the 2nd and 3rd
day of
each cycle)

Etoposide
100 mg/m2

(the 4th day
of
each cycle)

8

Relapse
patients/patients
with extra retinal
metastasis

ICE Ifosfamide
1800 mg/m2

(5 days
per cycle)

Carboplatin
400 mg/m2

(2 days per cycle)

Mesna
400 mg/m2

(5 days
per cycle)

Etoposide
100 mg/m2

(5 days
per cycle)

Mannitol 20%
7.5 cc/kg
(2 days
per cycle)

– 8
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Second event

In total, 92 (41.8%) patients experienced relapse among
whom 26 of them experienced the second relapse, 8 of them
had the third relapse, and 3 cases had the fourth relapse.
Table 4 shows the number of relapses based on the laterality,
stage and eyes’ involvement. Table 5 also shows the number
of relapses according to the stage of Rb. The median time
from the time of diagnosis to the time of first relapse was
9 months (Range: 27 days to 12 years). In enroled patients,
enucleation as a primary treatment was more frequent for
group E than group D, and the rate of relapse in group D Rb
was more frequent than that of group E Rb. Statistically,
there was a significant correlation (p value: 0.003) between
the increase in the rate of enucleation in higher stages and
the decrease in the rate of experiencing relapse. The risk of
relapse for stage D of Rb was 2.13 times higher than stage E
(RR= 2.13, 95% CI: 1.08–4.21, p= 0.029).

Out of considered patients, one child had secondary
malignancy as a long-term outcome. She was a case of
bilateral Rb who underwent enucleation for her left eye.
Unfortunately, 9 months after finalizing her treatment, she
had a last visit during which she was diagnosed with relapse
and her therapy started again. Five years later after finaliz-
ing her treatment modalities for relapse, she developed
osteosarcoma as a secondary malignancy. At the time of
writing of this paper, she was alive and her therapy proce-
dure had been finished for nearly 18 months.

Prognosis

The median time of follow-up for considered patients was
17 months (± SD, range: 1 month to 19 years). The median
time of RFS was 9 months (range 1 day to 12 years.).
Table 6 shows 3-year, 5-year and 10-year OS and RFS rates
in patients.

At the end of following up, 157 patients out of alive ones
had no evidence of disease, 38 patients were still under
treatment, and 25 children (11.4%, 14 patients with uni-
lateral disease, 11 patients with bilateral disease) died. In
addition, there was no patient with a loss to follow-up
status.

Cox regression analysis showed significant correlation
between the stage of disease and RFS. The probability of
confronting death in patients with extra-ocular Rb was 4.3
times more than those with intra-ocular type (RR= 4.30,
95% CI: 1.49–12.45, p= 0.007).

Discussion

Since published reports regarding to the incidence, man-
agement and follow-up of Iranian patients with Rb are rare,Ta
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conducting this study we aimed to evaluate the situation of
management and follow-up of considered patients in an
Iranian referral childhood’s malignancy centre.

A total number of 309 eyes were evaluated and the
majority of them were related to male children with the
mean age of 20.9 months. Unilateral and intra-ocular cases
were the commonest laterality and pattern. Also, multi-
focality was more frequent than uni-focality in these
patients. Another study was conducted on 87 eyes of
patients with Rb over a 10-year period, in which the mean
age of patients was 15.6 months, and the majority of indi-
viduals were female [12]. Considering the presentations and
characterizations of patients with Rb in North-West of Iran,
the mean age of patients were 24 months and unilaterality
was more evident [13].

All of the individuals at MPCTRC had systemic che-
motherapy. VEC, high dose VEC and OPEC were the
common administered chemotherapeutic protocols. Except
systemic chemotherapy, the other treatment modalities were
laser therapy, cryotherapy, intra-arterial chemotherapy
(IAC) and radiotherapy. In addition, results showed that
50% of patients underwent enucleation. Less than a half of
the patients had regressed to their malignancy after treat-
ment modalities. Some review articles showed that the
salvage rate after systemic chemotherapy and local con-
solidation for patients with stages A and B Rb was 90 to
100%, while it was nearly 47% for patients with the stage D
[14, 15]. Brennan et al. [16] evaluated ocular salvage in 27
bilateral intra-ocular Rb by topotecan-based regimen. Their
results revealed that event-free survival of patients was
69.2%. Finally, they concluded that topotecan in

combination with vincristine, carboplatin as well as
aggressive therapies were more useful and effective in
advanced Rb [16]. Modern treatment modalities gives
advanced stages opportunities to be better treated [14]. In
several studies, there was a controversy over the effective-
ness of intra-venous chemotherapy (IVC) and IAC as pri-
mary treatment. In this regard, a meta-analysis of 26 studies
revealed that IAC had more effect than IVC because of the
higher rates of OS [17]. In spite of IAC’s benefits, there will
be some mild or severe short-term complications that should
be anticipated in patients. The mild side effects of IAC
could be eyelid oedema, blepharoptosis, orbital congestion
and maybe temporary dysmotility [18]. Shields et al.
announced that severe short-term complications of IAC
could be acute or chronic vascular insult, particularly to the
ophthalmic, retinal, and choroidal vessels [18].

The rate of recurrence in this study was 37%. Kaliki et al.
reported that only 7.7% of patients (Four out of 52)
experienced recurrence [19]. In this regard, two other stu-
dies conducted by Berry et al. reported that rate of recur-
rence in Rb patients was nearly 0.7% (One out of 139) and
9.6% (Five out of 52) [14, 20]. Also, a literature review
showed that there were two main studies about patients with
Rb, in which the rate of recurrence was nearly 53% [15, 21].
Other reports of recurrence in the considered patients were
less than 30% [22–24].

The median times of patients’ follow-up and RFS were
17 and 9 months, and the 5-year and 10-year OS in patients
were 79.6% and 68.2%, respectively. OS and RFS rates
were higher in patients with left eye involvement. Patients
with bilateral Rb and right eye involvement had higher OS

Table 3 Treatment modalities by IIRC group.

Treatment modalities IIRC groups

A (8)
n (%)

B (40)
n (%)

C (47)
n (%)

D (87)
n (%)

E (73)
n (%)

D-E (2)
n (%)

NR (52)
n (%)

Total (309)
n (%)

Primary treatment

Systemic chemotherapy 8 (100%) 39 (97.5%) 45 (95.7%) 82 (94.3%) 73 (100%) 2 (100%) 48 (92.3%) 297 (96.1%)

Laser 3 (37.5%) 12 (30%) 23 (48.9%) 40 (46%) 15 (20.5%) – 14 (26.9%) 107 (34.6%)

IOC - - 2 (4.3%) 8 (9.2%) 2 (2.7%) – 3 (5.8%) 15 (4.8%)

Cryo 2 (25%) 3 (7.5%) 8 (17%) 27 (31%) 6 (8.2%) – 8 (15.4%) 54 (17.5%)

Enu 1 (12.5%) 7 (17.5%) 11 (23.4%) 19 (21.8%) 31 (42.5%) – 17 (32.7%) 86 (27.8%)

IAC – 1 (2.5%) 6 (12.8%) 9 (10.3%) 3 (4.1%) 1 (50%) 4 (7.7%) 24 (7.8%)

Secondary treatment after relapse

Systemic chemotherapy – 1 (2.5%) 2 (4.3%) 5 (5.7%) – – 4 (7.7%) 12 (3.9%)

Laser - 2 (5%) 1 (2.1%) 7 (8%) – – 2 (3.8%) 12 (3.9%)

IOC 1 (12.5%) 2 (5%) 1 (2.1%) 3 (3.4%) 1 (1.4%) – 1 (1.9%) 9 (2.9%)

Cryo – – – 3 (3.4%) 2 (2.7%) – 2 (3.8%) 7 (2.3%)

Enu – 3 (7.5%) 2 (4.3%) 19 (21.8%) 2 (2.7%) – 4 (7.7%) 30 (9.7%)

IAC 1 (12.5%) – – 6 (6.9%) – – – 7 (2.3%)

NR not recognized, IOC intra ocular chemotherapy, IAC intra-arterial chemotherapy, Enu enucleation.
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rates, but the former had lower RFS than the latter. Survival
rates of this malignancy have become nearly 100% by
enucleation and external beam radiotherapy in high-income

countries [25, 26]. Meantime of following up and OS in
different studies were different; for instance, in a study by
Thampai follow-up was 14.5 months and 5-year OS was
55% for considered patients [27]. Shields et al. conducted a
study on patients with Rb, in which the mean follow-up was
19 months and the patients’ OS rate was 72.2% [28].
Munier et al. finalized a study with 105.3 months of
patients’ follow-up [21], in this regard with high duration
follow-up a study conducted by Fabian et al. with
64.4 months ocular follow-up [29]. Five-year patients’ OS
was 83.3% in a study by Yousef et al. [30]. Another study
by Fabian et al. on patients with group D Rb revealed a
median follow-up of 55 months, and the survival rate for the
whole cohort study was 63% [29].

Naseripour in a review article about survival disparity of
Rb patients in developing countries showed that in Iran, the
survival rate of paediatric patients had increased from 69%
in 1991–2001 to 83% in 2001–2007, and reached to 88% in
2012 in Iranian referral ophthalmology centres [31]. Ghas-
semi et al. had a project on 100 eyes with Rb to evaluate the

Table 4 treatment modalities according to the laterality.

Laterality Eye Stage (n) ONI (n) Spread
pattern (n)

Focality (n) Primary Treatment modalities (n) Relapse (n) Death (n)

In. O Ex. O UF MF NR Laser Cryo IOC IAC Enu XRT

Unilateral Right eye (56) B (4) – 4 0 3 1 0 2 1 – 1 1 – 1 0

C (3) 2 1 2 1 1 1 2 – 1 – 1 – 0 0

D (24) 4 19 5 8 11 5 10 10 1 7 13 1 12 4

E (13) 5 8 5 2 5 6 1 1 2 – 9 – 3 1

D-E (2) 1 2 0 1 0 1 – – – 1 – – 1 0

NR (10) 2 8 2 1 7 2 2 1 1 3 5 1 5 2

Left eye (75) A (2) 1 2 0 1 1 0 1 1 – 1 1 – 1 0

B (6) 1 6 0 2 2 2 3 – – – 3 – 2 0

C (13) 4 12 1 3 8 2 9 3 2 6 3 1 6 0

D (21) 5 15 6 1 17 3 10 10 2 5 10 – 11 1

E (21) 10 6 15 2 12 7 4 2 – 2 13 – 4 3

NR (12) 1 11 1 1 5 6 3 2 2 2 6 1 7 3

Bilateral Right eye (89) A (1) 1 1 0 0 1 0 1 – – – – – 1 0

B (12) 1 12 0 1 4 7 6 – 1 – 3 – 6 3

C (16) 1 15 1 4 8 4 9 2 1 – 2 - 5 0

D (24) 3 20 4 7 11 6 13 8 3 3 10 1 14 4

E (22) 7 8 14 5 7 10 3 2 2 1 9 – 5 0

NR (14) 5 11 3 3 6 5 5 3 – – 6 1 8 4

Left eye (89) A (5) 1 5 0 2 0 3 1 1 – – – – 3 0

B (18) 5 18 0 5 7 6 6 – 1 – – – 6 0

C (15) 3 14 1 4 6 5 9 5 1 – 3 – 5 1

D (18) 1 15 3 4 10 4 8 5 – – 4 1 10 2

E (17) 2 9 8 3 5 9 5 2 1 – 9 – 7 4

NR (16) 6 12 4 4 7 5 5 3 3 – 4 – 8 4

ONI optic nerve involvement, In. O intra ocular, Ex. O extra ocular; UF uni-focality, MF multi-focality, NR not recognized, IOC intra-ocular
chemotherapy, IAC intra-arterial chemotherapy, Enu Enucleation.

Table 5 Frequency of Rb recurrence episodes in eyes by IIRC group.

Recurrence episodes

R1 R2 R3 R4

Clinical group n n n n n

A 8 5 3 0 0

B 40 14 2 0 0

C 47 13 5 2 1

D 87 47 17 8 3

E 73 17 4 1 1

D–E 2 0 0 0 0

NR 52 23 9 3 0

Total 309 119 40 14 5

R1 first recurrence, R2 second recurrence, R3 third recurrence, R4
fourth recurrence.
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regression patterns of treated patients. The results showed
that nearly 40% of cases had relapses and there was a sig-
nificant correlation between Rb recurrence and the location
and size of the tumours. Moreover, they concluded that
changing regression patterns in patients who were admi-
nistered by systemic chemotherapy with focal adjuvant
treatments relates to the location and size of tumours [32].
In another Iranian study on 24 patients in 2014 with the
mean age at diagnosis of 20.2 months, nearly 58.3% of
patients were unilateral. The majority of patients had stage
D (75%), and also 50% of patients experienced relapse [33].
Analysis of data in the current study was similar to those
previous published in Iran.

Canturk et al. [34] published a systematic review about the
effect of socioeconomic and health related factors on survival
rates of patients with Rb in developing countries. In that
study, 164 published papers with 14,800 patients from 48
countries had been considered. According to the results, the
estimated survival rates for low-income countries, lower
middle income countries and upper-middle income countries
were 40%, 77% and 79%, respectively. They considered Iran
as a middle income country with 715 Rb. The survival rate of
those patients was 77%, and 6% of them had metastasis at the
time of diagnosis [34]. All Data were related to patients with
Rb over a 10-year period (1998–2008) in Iran. The current
study showed 1.4% of metastasis at the time of diagnosis and
survival rate of 79.6%.

Conclusion

Comparison between our results and the other studies
emphasizes that recurrence rate in current considered
patients was the same as nearby countries and previous
published reports from Iran but more than that of developed
countries. In addition, OS and RFS rates of patients were as
same as that of other reports from Iran and less than that of
developed countries. The disparity of recurrence and

survival in Iran could be because of parental delay in
referring children to healthcare centres. Furthermore,
rejecting treatment modalities such as enucleation by par-
ents could cause an increase in the rate of relapse. The
multidisciplinary and teamwork of physicians, however,
could lead to improve the quality of treatment and to
increase the rate of survival rates. An unneglectable fact is
that in developing countries such as Iran, unfortunately,
updating treatment protocols and preparing up-to-date
chemotherapeutic agents is challengeable; therefore, the
survival rates of patients with Rb may be lower than what is
expected for this disease.

Public awareness about screening and referring to phy-
sicians at the onset of any symptom of Rb in Iran can be
helpful for decreasing the mean age at diagnosis. Screening
methods, updating protocols and follow-up of patients also
could lead to improve OS and RFS rates of patients with
Rb. In our study, we also had some limitations. To be more
precise, a few number of patients usually refer to these
centres stage A of Rb, and because of the absence of
molecular genetic tests, abnormalities in patients are rarely
evaluated. Our suggestion is future planning for multicenter
studies which could imply more patients. Also, collabora-
tion with genetic laboratories can be useful for evaluating
hereditary or non-hereditary abnormalities in patients.

Summary

What was known before

● The incidence and survival rates of patients with
retinoblastoma in Iran are rare.

What this study adds

● The survival rate, prognosis, care and management of
patients with retinoblastoma in Iran.

Table 6 Patients’ overall survival (OS) and relapse free survival rates (RFS).

Total patients (n=
220)

Patients with right eye
involvement
(n= 56)

Patients with left eye
involvement
(n= 75)

Patients with bilateral
eyes involvement
(n= 89)

Patients with
relapse
(n= 92)a

Patients
without
relapse
(n= 128)b

3-year OS 86.1 ± 0.03% 81.9 ± 0.07% 89.9 ± 0.04% 85.8 ± 0.05% 83.9 ± 0.05% 90.3 ± 0.03%

5-year OS 79.6 ± 0.04% 77.3 ± 0.08%% 82.5 ± 0.06% 78.5 ± 0.07% 73.3 ± 0.06% 90.3 ± 0.03%

10-year OS 68.2 ± 0.11% 77.3 ± 0.08% 82.5 ± 0.06% 65.4 ± 0.13% 61.1 ± 0.12% 90.3 ± 0.03%

3-year RFS 48.7 ± 0.04% 45.2 ± 0.09% 55 ± 0.07% 45.5 ± 0.07% – –

5-year RFS 41.5 ± 0.05% 45.2 ± 0.09% 47.6 ± 0.08% 36.2 ± 0.07% – –

10-year RFS 23.1 ± 0.1% 45.2 ± 0.09% 47.6 ± 0.08% 13.6 ± 0.1% – –

aPatients who conferred with relapse as a second event.
bPatients who did not confer with relapse.
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