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Abstract

Background: Retinoblastoma (RB) is rare, albeit the most common primary intraocular malignancy among
children. To elucidate the true incidence, trend and survival, we studied incidences and trends of retinoblastoma
in a large population with long-term follow-up using data from 3 population-based cancer registries. Objective:
To describe the incidence, trends and survival of RB between 1990 and 2009 in Khon Kaen, Songkhla and Chiang
Mai, Thailand. Materials and Methods: We sourced the data from the cancer registries in Khon Kaen, Songkhla
and Chiang Mai on children with retinoblastoma, diagnosed between 1990 and 2009. Retinoblastoma was defined
as per the International Classification of Disease for Oncology version 3 using the code 9510/3. Incidence was
analyzed using the standard method with the criteria of the International Association of Cancer Registries. The
Kaplan-Meier method was applied to calculate cumulative survival. Trends were calculated using the log rank
test. Results: We identified 75 cases of children between 0 and 15 years of age diagnosed with RB (Khon Kaen
31, Chiang Mai 20, Songkhla 24). Males and females were equally affected. The most common age group was
0-4 years. The morphological verification of the disease was 90.7 % . The respective ASR in Khon Kaen, Chiang
Mai and Songkhla was 4.4,4.0 and 4.6 per million; for which the overall ASR for all 3 areas was 4.3 per million.
The respective trend in incidence was 4, 2.8, 5.8 and 54 during 1990-4, 1995-9, 2000-4 and 2005-9. Overall,
incidence trended gradually upward by 2% annually. The respective survival rate in Khon Kaen, Chiang Mai
and Songkhla was 50,40 and 75 % (differences not significantly different at p=0.14) and the overall survival for
all centers was 60 % . Conclusions: Over the last two decades, the incidence and overall survival of retinoblastoma
has increased. The ASRs and survival in Thailand were less than those in resource-rich countries.
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Introduction set out to analyze incidence, trends and long-term

survival characteristics of children with retinoblastoma

Retinoblastoma (RB) is the most common primary
intraocular malignancy of childhood. According to a report
by the Thai Pediatric Oncology Group, it is the 7th most
common cancer in childhood with an incidence of 3.1 per
million; with 35-40 new cases each year (Wiangnon et
al.,2011). More than 90% of all cancers are diagnosed in
younger children under 5. The average age at diagnosis
is 18 months (Broaddus et al., 2009). During the past two
decades, the incidence among children with retinoblastoma
increased; however, advances in therapeutic strategies
resulted in improved survival (Chen, 2010).

Thai Pediatric Oncology Group (ThaiPOG) reported on
the incidence and survival of children with retinoblastoma
between 2003 and 2005. It was a relatively short study so
long term trends could not be evaluated. We, therefore,

between 1990 and 2009, using the population-based data
from cancer registries in Khon Kaen, Chiang Mai, and
Songkhla.

Materials and Methods

Retinoblastoma cases, between 0-15 years of age,
diagnosed between January 1990 and December 2009
were retrieved from the population-based data in the
cancer registries of Khon Kaen, Songkhla and Chiang Mai
provinces, which are located in the northeast, south and
north of Thailand, respectively (Figure 1). The medical
records of retinoblastoma cases at Srinagarind Hospital
(Khon Kaen Cancer Registry, KKCR), Songklanagarind
Hospital (Songkhla Cancer Registry, SKCR) and Maharaj
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Hospital (Chiang Mai Cancer Registry, CMCR) were
reviewed for the information required to do our analyses.
All of the registries employ international data
standards. Retinoblastoma was recorded under the
code 9510/3, according to International Classification
of Disease for Oncology, version 3 (Fritz et al., 2000).
Metastatic cancer to the eye was excluded. Patient status
was confirmed using the individual’s identification number
in the Statistical Data Bank and Information Dissemination
Division of National Statistic Office, (National Statistic
Office,2003). The date censored was December 31,2009.
All demographic data including sex, age at diagnosis,
basis of diagnosis, morphology, laterality, treatment
strategy and status of patient were collected. The patients

Figure 1. Map of Thailand, Highlighting Chiang Mai,
Khon Kaen and Songkhla Province

Table 1. Characteristics of Retinoblastoma Patients

Characteristic Number of cases
Male (%)] Female (%)  Total (%)
Sex 37 (49.3) 38 (50.7) 75 (100)
Age
0-4 years 36 (46.2) 37 (46 .4) 70 (93.3)
5-9 years 3(3.8) 1(1.8) 4(5.3)
10-15 years - 1(1.8) 1(14)
Laterality
Right eye 9 (11.5) 8 (10.3) 16 (21.3)
Left eye 13 (16.7) 12 (15.4) 24 (32.0)
Bilateral 9(11.5) 9(11.5) 17 (22.7)
Unknown 8 (10.3) 10 (12.8) 18 (24.0)
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not residing in Khon Kaen, Chiang Mai and Songkhla
were excluded.

The age-standardized population incidence rate was
calculated as per the standard method of the International
Association of Cancer Registry (Parkin, 1998). The
children population denominator was estimated using the
2000 Population and Housing Census (National Statistic
Office, 2003). The survival rate was analyzed using the
Kaplan-Meier method. Incidence trends were calculated
as per the annual percent change while trends of survival
were calculated using the log rank test.

Results

Between 1990 and 2009, there were 75 cases diagnosed
as having retinoblastoma in the three registries (24 cases
from KKCR, 31 cases from CMCR and 20 cases from
CMCR). Males and females were affected equally (N=37
and 38). The most common age groups were infants and
toddlers. Most of the cases were diagnosed before 2 years
of age. The respective mean and median age at diagnosis
was 1.96 years (SD 1.87) and 2 years (range, 1 month to
12 years). The diseases were unilateral more than bilateral
(N=40 and 17) while 18 patients had unknown laterality.
(Tablel)

Table 2. Basis of Diagnosis and Treatment Modality

Number of cases (%)

Basis of diagnosis

History and physical exam 1(1.3)

Radiology 5(6.7)
Histology of metastasis 1(1.3)
Histology of primary tumor 67 (89.4)
Unknown 1(1.3)
% Morphological verification (MV)* 90.7
Treatment modality

Surgery 7(9.0)
Chemotherapy 4(5.1)
Radiation 1(1.3)
Surgery and chemotherapy 26 (33.3)
Surgery and radiation 10 (12.8)
Radiation and chemotherapy 1(1.3)

Surgery and radiation and chemotherapy 21 (27.0)
Refuse treatment 3(3.8)
Unknown 5(64)

*MV = histology of primary and metastasis
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Figure 2. Overall ASR; *APC,Annual Percent Change;
*% Universal coverage, Universal Coverage Health
Scheme in Thailand, Started in 2002
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Figure 3. Survival Curve for Retinoblastoma Patients
at the 3 Registries (Khon Kaen, Songkhla, Chiang
Mai), 1990-2009
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Figure 4. Survival Curve for Retinoblastoma Patients
at the 3 Registries (Khon Kaen, Songkhla, Chiang
Mai), 1990-2009

Sixty-seven patients were diagnosed based on
histology of the primary tumor, while 1 was diagnosed
based on histology of the metastasis. The morphological
verification was 90.7%. (Table 2)

Most of the patients were treated with multiple
modalities, namely: surgery, chemotherapy and radiation.
Three patients refused treatment while the treatment data
for 5 patients were not defined. (Table 2)

Incidence and trend

The respective ASRs at 5-year intervals between 1990-
2009 in Khon Kaen, Chiang Mai and Songkhla ranged
from 1.1 to 6.6 per million, 2.4 to 6 per million and 2.4
to 6 per million (differences not statistically significant:
p=0.17). The overall ASRs for all three centers at 5-year
intervals ranged from 2.8 to 5.8 per million. (Table 3) The
incidence of bilateral retinoblastoma was 1.0 per million.

Incidence generally trended upward: the calculated
annual percent change was 2% per year. (Figure 2)

Survival

The survival rates for each cancer registry varied
but the differences are not statistically significant (Khon
Kaen, Chiang Mai, Songkhla: 50%, 75%,40%, p=0.14).
The overall survival rate for all cases at the 3 registries
was 60%. (Figure 3, 4) Survival trended to increase by
1% (p=0.41).

Discussion

Even though retinoblastoma (RB) is the most common
primary intraocular tumor in childhood, it is a rare disease.
The prognosis is good, especially for those patients at an
early stage of the disease (Augsburger, 2009; Kaufman,
2014; Friedman, 2011). A large population study to
determine the true incidence in Thailand was needed.
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We, therefore, investigated the incidence and long-term
outcomes, using data from three long-standing cancer
registries in Thailand.

According to the ThaiPOG study, 3.4% of childhood
cancers are RB, with an incidence of 3.1 per million in
Thailand (Wiangnon et al.,2011). The peak incidence was
in the infant and toddler groups (MacCarthy et al., 2006).
Interestingly, children over 4 years of age comprised 6.7%
of cases.

Retinoblastoma occurs in two forms, heritable and
non-heritable. The heritable form includes bilateral RB
and a small number of children with unilateral tumors
(Friedman, 2011): in general, the incidence is similar
internationally. The proportion of bilateral RB in the
current study comprises 22.7%, which was lower than
the incidence reported in the USA (26.7%) (Broaddus,
2009) and Great Britain (36.3%) (MacCarthy, 2009). Total
incidence is generally higher in developing countries,
especially in sub-Sahan Africa (Stiller, 2004). As in our
study, the ASRs in other Asian countries range from 1 to
5 per million except in Singapore (i.e., 1 to 5 in Taiwan
(Chen et al., 2010); 3.1 in Thailand (Wiangnon et al,
2011); 4.4 in Japan (Stiller, 2004); and 11.1 in Singapore
(Saw, 2000). The incidences were, however, less than
those in Europe and USA (Ries et al., 1999; MacCarthy
et al., 2006).

The incidence of RB in Thailand may have been
under-registered. After implementing universal health
coverage in Thailand in 2002 (Tangcharoensathien, 2010),
the incidence rate significantly increased; perhaps because
more poor people are getting access to health services
and more people are being referred to centers which can
verify the diagnosis. With better health coverage and
associated reporting, incidence has been trending upward
by 2 percent annually.

The incidence at each center in this study was not
significantly different but it did vary. The lowest survival
was observed in Chiang Mai province where people
living in remote mountainous areas might have difficulty
accessing treatment. There are, moreover, some hill-tribes
who might have beliefs opposing modern treatment. The
distribution of disease staging and details of treatment
modalities could not be defined using this type of
population-based data from the cancer registries center.

The survival rates of RB in the current study were
generally less than of those in developed and resource-
rich countries (Young et al., 1999, Seregard et al., 2004;
Broaddus et al., 2009). In general, advances in diagnostic
methods and treatment modalities have improved
incidence rates and treatment outcomes (Chen, 2010).
Survival trends in the current study increased 1% overall
(p=041).

Due to outdated data recording protocols at the 3
registries, some older registrations had no individual
number and it was not, therefore, possible to thoroughly
evaluate the patient’s status. In addition, specific or
detailed information are not recorded in a population-
based registry; consequently, survival could not be
assessed by important risk factors of disease; such as,
staging and genetic determinants.

In conclusion, during the past two decades, the
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incidence and overall survival of retinoblastoma were
increased. The ASRs and survival in Thailand were less
than those in resource-rich countries; however, outcomes
are improving year by year.
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