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Objective
To investigate the incidence, trends, and survival rates of all gynecologic cancers using the Korea Central Cancer
Registry (KCCR) database from 1999-2019.

Methods

Gynecologic cancer data were obtained from the KCCR database between 1999 and 2019. Age-standardized incidence
rates (ASRs), annual percentage changes, and average annual percentage changes (AAPCs) were calculated. The
relative survival rate (RSR) was reported by age group, stage, and 6-year period (I: 1999-2005, Il: 2006-2012, IlIl: 2013-
2019).

Results

The gynecologic cancer ASRs were 26.2 and 24.9 per 100,000 individuals in 1999 and 2019, respectively. Trends of
incidence in gynecologic cancer revealed a decrease in cervical cancer and gestational trophoblastic neoplasia (GTN)
with AAPCs of -3.4 and -4.3, respectively. Conversely, the incidence of uterine, ovarian, and vulvar cancers increased
with AAPCs of 4.7, 2.3, and 2.1, respectively. AAPC for vaginal cancer showed no change. The 5-year survival rate
was highest for GTN (90.5%) and lowest for vaginal cancer (56.6%). An increase in age was correlated with poorer
survival rates across all gynecologic cancers, excluding vaginal cancer. For all gynecologic cancer types, the prognosis
deteriorates with advancing cancer stages. The RSR of uterine cancer improved consistently across all periods. The
ovarian cancer RSR improved more in period Il than in periods | or Il. Additionally, the vulvar cancer RSR improved
more in periods Il and Il than in period I.

Conclusion

In Korea, the incidence of cervical cancer and GTN decreased, whereas the incidence of uterine, ovarian, and vulvar
cancer increased from 1999 to 2019. The RSR for uterine, ovarian, and vulvar cancers showed consistent improvements
over different periods. Effective screening programs and the adoption of advanced treatments may be necessary to

further reduce the burden of gynecologic cancer.
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Introduction

Gynecologic cancer refers to malignancies that develop along
the gynecologic tract and extend from the ovaries to the
vulva. Depending on its location, it can be classified as ovar-
ian, fallopian tube, uterine, cervical, vaginal, or vulvar cancer.
Collectively, gynecologic cancers accounted for 15.2% of
cancer cases in women and 15.2% of female cancer deaths
in 2020 worldwide [1]. According to the 2020 GLOBOCAN
report, there were 604,127 new cases and 341,831 deaths
from cervical cancer, 417,367 cases and 97,370 deaths from
uterine cancer, and 313,959 new cases and 207,252 deaths
from ovarian cancer worldwide in 2020 [1]. The cases of
vulvar and vaginal cancers were relatively low, accounting for
45,240 and 17,908 cases, respectively, and 17,427 and 7,995
deaths, respectively, in 2020 globally [1].

Cancer is a leading cause of death in Korea [2]. In response,
the National Plan for Cancer Control was initiated in 1996
and is still under implementation. A key component of this
initiative is the annual statistical report by the Korea Central
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Cancer Registry (KCCR), which provides cancer registration
statistics annually to investigate epidemiologic relationships
and promote public health [3]. Estimates of only three major
gynecologic cancers-cervical, uterine, and ovarian cancers-
are presented in the KCCR statistical report [3].

Uterine cancer can be subdivided into endometrial and
non-endometrial cancers, such as uterine sarcoma; how-
ever, many studies have primarily focused on the incidence
and survival of endometrial cancer patients [4,5]. Recently,
fallopian tube and primary peritoneal cancers have been
categorized as epithelial ovarian cancer owing to similar
treatment approaches and are collectively referred to as pri-
mary peritoneal, epithelial ovarian, and fallopian tube (POFT)
cancer [6]. Additionally, while gestational trophoblastic neo-
plasia (GTN) is anatomically classified as a uterine disease, its
distinct pregnancy-related pathogenesis warrants separate
epidemiological analysis. Only a few epidemiological studies
have reported minor cancers, including vaginal and vulvar
cancers, thereby necessitating further granular analyses of
the incidence and survival of all types of gynecologic cancers
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and understanding their trends for more effective control
and prevention in the future.

Therefore, this study aimed to investigate the incidence,
trends, and survival rates of all gynecologic cancers between
1999 and 2019 using the KCCR database.

Materials and methods

1. Data source

Data were sourced from the KCCR, a nationwide population-
based cancer registry operated by the Ministry of Health and
Welfare in Korea. The KCCR provides comprehensive cover-
age of the entire Korean population and has collected infor-
mation on approximately 98.0% of cancer cases in Korea
since 1999 [3]. The KCCR collects data on patient age, diag-
nosis date, primary tumor site, and histology in accordance
with the International Classification of Diseases for Oncology,
Third Edition (ICD-0-3) [7] and Surveillance, Epidemiology,
and End Results (SEER) stages [8], which have been collected
since 2005. For this study, the incidence and survival data of
gynecologic cancers between 1999 and 2019 were extracted
from the KCCR. To estimate the relative survival rate, the sur-
vival status of each patient was tracked until December 31,
2020. Mortality data were obtained from Statistics Korea [2].
This study was approved by the Institutional Review Board of
the National Cancer Center (NCC2022-0321).

Gynecologic cancers were categorized as cervical cancer
(C53), uterine cancer (C54-C55), ovarian cancer (C56, C57,
and C48 in females), vaginal cancer (C52), vulvar cancer
(C51), and GTN (C58) in accordance with the current ICD-10
scheme [9]. The behavior code (incorporated as the fifth digit
in the morphology field in ICD-0) of “/3 (malignant)” was
analyzed. In this analysis, fallopian tube, primary peritoneal,
and ovarian cancers were collectively considered a single
type of ovarian cancer. Histologically, uterine cancers were
divided into endometrial (C54.1) and non-endometrial can-
cers (C54.0, C54.2, C54.3, C54.8, C54.9, and C55). Ovar-
ian cancers were divided into epithelial and non-epithelial
cancers using the ICD-0-3 morphology code, following the
classification standard presented by Matz et al. [10] (Supple-
mentary Table 1). GTN encodes gestational choriocarcinoma
of the uterus. In this study, the period from 1999 to 2019
was divided into periods | (1999-2005), Il (2006-2012), and
1 (2013-2019).
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2. Statistical analysis

The incidence represents the age-standardized rate (ASRs)
per 100,000 people. The ASR is the weighted average of
age-specific rates standardized using Segi‘'s world standard
population [11]. Annual percent change (APC) was calcu-
lated based on a linear model using the formula (exp [B]-1)
%100, where B is the slope of the regression of the natural
logarithm of ASR in a calendar year. Trends in ASRs were es-
timated using Joinpoint regression [12]. The average annual
percent change (AAPC) is presented as the average APC over
multiple years. Relative survival rates (RSRs) were defined as
the ratio of the observed survival of patients to the expected
survival in the general population, adjusting for the effects of
other causes of death using the standard population life ta-
ble provided by Statistics Korea [2]. The RSRs were estimated
using the Ederer Il method [13], with minor corrections based
on an algorithm devised by Paul Dickman [14]. P<0.05 was
considered statistically significant. Statistical analyses were
performed using SEER*Stat Joinpoint Regression Program
ver. 5.0.2 (National Cancer Institute, Bethesda, MD, USA),
and SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

1. Incidence of gynecologic cancer

There were 7,079 new cases and 1,818 deaths from gyne-
cologic cancer in 1999 and 10,374 new cases and 2,859
deaths in 2019 (Fig. 1A, Table 1, Supplementary Table 2).
Between 1999 and 2019, the ASR of gynecologic cancer
incidence did not significantly change, exhibiting an AAPC
of 0.0 (P=0.914) (Table 1). However, a shift in the ASR trend
was observed. From 1999 to 2007, the ASR of incidence sig-
nificantly decreased with an APC of -1.5 (P<0.001). In con-
trast, from 2007 to 2019, ASR significantly increased, with
an APC=0.8 (P<0.001) (Table 1).

In 1999, 4,489 new cases of cervical cancer were reported,
which decreased to 3,273 in 2019 (Table 1). From 1999 to
2019, ASR of the incidence of cervical cancer significantly
decreased, with an AAPC of -3.4 (P<0.001) (Fig. 1B, Table
1). Over the past 21 years, the downward trend in the inci-
dence changed in 2007. From 1999 to 2007, APC was -4.5
(P<0.001), while its decline slowed to -2.8 (P<0.001) from
2007 to 2019 (Table 1). When analyzed based on age group,
the incidence significantly decreased across age groups of
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Fig. 1. Incidence of gynecologic cancer in Korea, from 1999 to 2019. (A) The annual number of new cases and deaths. (B) The age-stan-
dardized rates of incidence by types of gynecologic cancer. (C) Average annual percent changes (AAPC) in the incidence by age group and
types of gynecologic cancer. (D) Distribution of SEER stage by types of gynecologic cancer. (E) Secular trends of SEER stage distribution. (F)
The percentages of types of gynecologic cancer in 1999 and 2019. *Statistically significant (P<0.05). GTN, gestational trophoblastic neo-

plasia; SEER, Surveillance, Epidemiology, and End Results.
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40-49, 50-59, 60-69, 70-79, and >80 years from 1999 to
2019, with the greatest decrease observed in the 60-69 years
age group at an AAPC of -5.6 (P<0.001) (Fig. 1C, Supple-
mentary Table 3). Regarding the distribution of cervical can-
cer according to the SEER stage, the majority of cases were
localized diseases (Fig. 1D). However, the number of uterine
and ovarian cancers is increasing annually. The number of
new uterine cancer cases was 949 in 1999, an increased 3.6
times from 3,437 in 2019. The ASR of the incidence of uter-
ine cancer significantly increased, as evidenced by an AAPC
of 4.7 from 1999 to 2019 (P<0.001) (Fig. 1B, Table 1). When
categorized based on age, AAPC significantly increased
across all age groups except for those aged 80 and above (Fig.
1C, Supplementary Table 3). The incidence of uterine cancer
increased in the <30 and 30-39 years age groups, which had
an AAPC of 6.8 (P<0.001) and 6.5 (P<0.001), respectively.
The 60-69 years age group also showed a high increase in
incidence, with an AAPC of 5.9 (P<0.001) (Fig. 1C, Supple-
mentary Table 3). Regarding the distribution of uterine can-
cer by SEER stage, localized disease accounted for 68.8% of
uterine cancer cases (Fig. 1D).

For ovarian cancer, the number of new cases increased
from 1,473 in 1999 to 3,356, a 2.3-fold increase. The ASR of
ovarian cancer incidence significantly increased with an AAPC
of 2.3 (P<0.001) (Fig. 1B, Table 1). From 1999 to 2019, the
incidence of ovarian cancer significantly increased across all
age groups, with the most pronounced increase observed in
40-49 years age group at an AAPC of 3.0 (P<0.001) (Fig. 1C,
Supplementary Table 3). Considering the distribution of
ovarian cancer according to the SEER stage, distant diseases
comprised 44.5% of all ovarian cancer cases, unlike the dis-
tribution of cervical and uterine cancer cases (Fig. 1D).

Recently, the ranking of the top three gynecologic cancers
in Korea, including cervical, uterine, and ovarian cancers,
has demonstrated a shift. In 1999, cervical cancer was the
most commonly diagnosed gynecologic cancer (63.4% of all
cases), followed by ovarian cancer (20.8%) and uterine can-
cer (13.4%). However, the incidences of these three types of
cancers have been similar in recent years. In 2019, uterine
cancer was the most commonly diagnosed cancer (33.1%
of the total cases), followed by ovarian cancer (32.4%) and
cervical cancer (31.6%) (Fig. 1F).

Minor gynecologic cancers include vaginal cancer, vulvar
cancer, and GTN. No significant change was observed in
the ASR of the incidence of vaginal cancer between 1999

GTN
ASR

Cases

ASR

Vulvar cancer

ASR Cases

Vaginal cancer

Cases

Ovarian cancer
ASR

Cases

ASR

Uterine cancer

Cases

ASR

Cervical cancer
2007-2019
-2.87

<0.001

Cases

ASR

0.8

<0.001
ASR, age-standardized rates; GTN, gestational trophoblastic neoplasia; AAPC, average annual percent change; APC, annual percent change.

Statistically significant (P<0.05).

Total
2007-2019

Cases

Range (yr)

APC
P-value

Table 1. Trends in cancer incidence rates of gynecologic cancer from 1999 to 2019 in Korea (Continued)

Year
Trend-2
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and 2019. There were 87 new vaginal cancer cases in 1999
and 2019, with ASR of 0.18 and 0.17, respectively (Table
1). When broken down by age groups, only the 50-69 years
age group for vaginal cancer showed a decline in AAPC at
-1.3 (P=0.010) (Fig. 1C, Supplementary Table 3). In contrast,
the ASR of vulvar cancer incidence significantly increased
with an AAPC of 2.1 (P<0.001) between 1999 and 2019.
The number of new vulvar cancer cases has increased from
57 in 1999 to 190 in 2019 (Table 1). Additionally, the inci-
dence of vulvar cancer increased in all age groups (Fig. 1C,
Supplementary Table 3). When examined by SEER stage,
the majority of cases were localized diseases (Fig. 1D). From
1999 to 2019, the ASR of the incidence of GTN significantly
decreased, with an AAPC of -4.3 (P<0.001). There were
63 new cases in 1999, and only 31 cases in 2019 (Table 1).
AAPC decreased across all age groups except for individuals
aged 50 and above (Fig. 1C, Supplementary Table 3).

2. Survival of gynecologic cancer
Table 2 displays the overall 3-year, 5-year, and 10-year sur-
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vival rates of gynecologic cancer, which were 81.9% (95%
confidence interval [Cl], 81.7% to 82.1%), 76.9% (95% Cl,
76.7% to 77.1%) and 72.2% (95% Cl, 72.0% to 72.5%),
respectively. Comparing the survival rates by the type of
gynecologic cancer, the 3-year, 5-year, and 10-year survival
rates were notably the best for GTN, followed by uterine
cancer, cervical cancer, vulvar cancer, ovarian cancer, and
vaginal cancer, in descending order (Fig. 2A). Nonetheless,
the 10-year survival rate of the patients with vaginal cancer
did not differ significantly from that of the patients with
ovarian cancer.

Among the gynecologic cancer types, uterine cancer
was further divided into endometrial and non-endometrial
cancers (representative sarcoma), while ovarian cancer
was divided into epithelial type (representative POFT), non-
epithelial type, and unknown types. The 3-year, 5-year, and
10-year survival rates in patients with endometrial cancer
were significantly higher than those in patients without en-
dometrial cancer. The 5-year survival rates of endometrial
and non-endometrial cancers were 88.5% (95% Cl, 88.0%

Uterine cancer

100.0 ‘\

80.0

60.0 4

40.0

= Endometrial

Relative survival rate (%)

200 1  peen Non-endometrial

0.0 T T T T T T T T
0 1 2 3 4 5 6 7 8 9

Years after diagnosis

Fig. 2. Relative survival rate (RSR) of gynecologic cancer in Korea,
from 1999 to 2019. (A) RSR of gynecologic cancer by cancer types.
(B) RSR of uterine cancer by histologic type. (C) RSR of ovarian can-
cer by histologic type.
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to 88.9%) and 69.9% (95% Cl, 68.3% to 71.3%), respec-
tively (Fig. 2B, Supplementary Table 4). In ovarian cancer, the
3-year, 5-year, and 10-year survival rates were significantly
higher in the non-epithelial type and lower in the unknown
type. The 5-year survival rates of non-epithelial, epithelial,

A B
Cervical cancer
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A 2
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and unknown type were 86.3% (95% Cl, 85.3% to 87.3%),
61.7% (95% Cl, 61.1% to 62.3%), and 33.1% (95% Cl,
31.5% to 34.7%), respectively (Fig. 2C, Supplementary Table
5).

The 3-year, 5-year, and 10-year survival rates of cervical
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Fig. 3. Relative survival rate of gynecologic cancer by age groups in Korea, from 1999 to 2019. (A) Cervical cancer. (B) Uterine cancer. (C)
Ovarian cancer. (D) Vaginal cancer. (E) Vulvar cancer. (F) Gestational trophoblastic neoplasia (GTN).
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cancer were 84.4% (95% Cl, 84.1% to 84.6%), 80.8%
(95% Cl, 80.5% to 81.1%) and 77.6% (95% Cl, 77.2% to
77.9%), respectively (Supplementary Table 6). When examin-
ing trends across age groups, there was a significant decline
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89.4% (95% Cl, 88.8% to 89.9%), respectively (Fig. 3A,
Supplementary Table 6). When assessed by SEER stage, the
3-year, 5-year, and 10-year survival rates were the highest for
localized diseases, followed by regional and distant diseases.
For example, the 5-year survival rate were 92.7% (95% (|,
92.3% to 93.0%) for localized, 72.8% (95% Cl, 72.0% to
73.7%) for regional, and 27.7% (95% Cl, 26.2% t0 29.2%)
for distant diseases (Fig. 4A, Supplementary Table 6). Survival
rates did not differ across the different periods (Fig. 5A).

However, the 5-year survival rate of localized diseases from
periods Il to Il significantly increased, with rates improving
from 92.0% (95% Cl, 91.4% to 92.5%) to 94.0% (95% Cl,
93.5% to 94.6%) (Fig. 5B, Supplementary Table 7).

The 3-year, 5-year, and 10-year survival rates of uterine
cancer were 89.0% (95% Cl, 88.6% to 89.3%), 86.3%
(95% Cl, 85.8% to 86.7%), and 83.3% (95% Cl, 82.8%
to 83.8%), respectively (Supplementary Table 4). The 5-year
survival rate of uterine cancer significantly decreased as age
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increased for age groups 30 years and older, while the age
groups of <30 and 30-39 showed similar survival rates. The
10-year survival rate significantly decreased with age in age
groups 50s and older. However, the 10-year survival rate
for patients with uterine cancer was higher than 90.0% for
those aged <50 years (Fig. 3B, Supplementary Table 4). When
examined by SEER stage, the survival rates were highest for
localized diseases, followed by regional diseases, and were
lowest for distant diseases (Fig. 4B, Supplementary Table 4).
The 3-year, 5-year, and 10-year survival rates improved across
all periods (Fig. 5A, Supplementary Table 4).

The 3-year, 5-year, and 10-year survival rates of ovarian
cancer were 71.6% (95% Cl, 71.1% to 72.0%), 62.2%
(95% Cl, 61.6% to 62.7%) and 52.9% (95% Cl, 52.3% to
53.4%), respectively (Supplementary Table 5). The overall
survival rate of patients with ovarian cancer significantly de-
creased with increasing age (Fig. 3C, Supplementary Table 5).
Considering the SEER stage, the survival rate was the highest
for localized diseases, followed by regional diseases, and the
lowest for distant diseases (Fig. 4C, Supplementary Table 5).
The 3-year survival rate showed improvement from period |
to lll, while the 5-year survival rate of period Il (64.1%; 95%
Cl, 63.2% to 64.9%) was significantly higher than period
I or I (60.4%; 95% Cl, 59.4% to 61.4% or 61.3%; 95%
Cl, 60.4% to 62.1%) (Fig. 5A, Supplementary Table 5). Ad-
ditionally, the 5-year survival rate from Periods Il to Il for
localized, regional, and distant types of ovarian cancer sig-
nificantly increased (Fig. 5B, Supplementary Table 7).

In minor cancers, there was no significant difference in sur-
vival rates across age groups (Fig. 3D-F). For vaginal cancer,
the 5-year survival rate for distant disease was significantly
lower than that for localized or regional disease, whereas
there was no difference between localized and regional dis-
ease (Fig. 4D, Supplementary Table 8). For vulvar cancer, the
survival rates were highest for localized diseases, followed by
regional diseases, and were lowest for distant diseases (Fig.
4E, Supplementary Table 9). The 5-year survival rate of pa-
tients with vulvar cancer significantly improved from periods
| to Il (Fig. 5A, Supplementary Table 9). For GTN, the 5-year
survival rate of distant disease was significantly lower than
that of localized disease; however, distant disease exhibited a
survival rate higher than 82.5% (Fig. 4F, Supplementary Table
10).
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Discussion

Most studies primarily report the incidence and survival rates
of the three major gynecologic cancers, cervical, endome-
trial, and ovarian cancers, because they account for the high
incidence of gynecologic cancers. However, the paucity of
comprehensive epidemiological information on minor, less
common gynecologic cancers has complicated the represen-
tation of the entire scope of gynecologic cancers by focusing
solely on the top three cancer types. In response, this study
identified the incidence, trends, and survival of all gynecolog-
ic cancer types, including cervical, uterine, ovarian, vaginal,
and vulvar cancer, and GTN, over 21 years in Korea.

In Korea, from 1999 to 2019, the incidence of gyneco-
logic cancer remained unchanged with an AAPC of 0.0. This
stability reflects a decrease in the incidence of cervical can-
cer and an increase in the incidence of uterine and ovarian
cancers. Although minor cancers account for approximately
2-3% of gynecologic cancers, patterns have been identified
from 1999 to 2019, vulvar cancer incidence increased, GTN
decreased, and no change was found in vaginal cancer. In
2007, the ASR trend showed a notable shift for all gyneco-
logic cancers when the incidence began to rise after a de-
cline. This change appears to correlate with a significant drop
in cervical cancer cases between 1999 and 2007, marked by
an APC of -4.5, which later slowed slightly to -2.8, despite
the gradual increase in uterine and ovarian cancer cases from
2007 to 2019. The launch of cervical cancer screening proj-
ects to promote public health in 1999, which persists today,
likely influenced the observed decrease in the incidence of
cervical cancer. Historically, cervical cancer constituted ap-
proximately 60.0% of all gynecologic cancers. However, the
three primary gynecologic cancer types account for approxi-
mately 30.0% of the total.

The incidence of cervical cancer decreased across the age
groups of 40-49, 50-59, 60-69, 70-79, and >80 years. The
key risk factor for cervical cancer is human papillomavirus
(HPV) infection, after which precancerous lesions slowly
progress to cervical cancer in 10-20 years [15,16]. With the
introduction of the National Cervical Screening Program
(NCSP) in Korea in 1999, which utilizes cervical cytology,
there has been an uptick in the detection of precancerous le-
sions, enabling early treatment [17]. Considering the progres-
sion timeline of precancerous lesions and the age at which
individuals reach adulthood since 1999, it can be inferred
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that the NCSP helped reduce the number of cervical cancer
cases in individuals aged 40 years or older. Nonetheless, the
results showed no decline in incidence in young women in
Korea. These trends in Korea are similar to those reported
in Norway and other European countries, where despite an
overall 68.0% reduction in cervical cancer incidence, the inci-
dence of cervical cancer has increased among women under
30 years of age [18,19].

The survival rate of patients with cervical cancer decreases
with age. However, the 5-year survival rate for the 30-39 age
group was higher than that for the <30 age group. A study
from the United Kingdom (UK) showed that cervical cancer
in young women (<25 years) tended to be more aggressive
and advanced at the time of diagnosis (stage 1B+or worse),
and a higher proportion of younger women were diagnosed
with adenosquamous carcinoma and other rare histological
types [19]. The treatment paradigm for cervical cancer has
not changed significantly over the past two decades, show-
ing no difference in overall survival by period. Nonetheless,
the 5-year survival rate of patients with localized disease sig-
nificantly improved from 92.0% to 94.0% in periods Il and
IIl.

In 2019, the incidence of uterine cancer was the highest
among all gynecologic cancers, with an ASR of 8.27 per
100,000, marking a 3.6-fold increase from 1999 to 2019.
According to Global Cancer Statistics 2020, the ASR for the
corpus uteri is 8.2 in Eastern Asia, which is consistent with
our findings. In contrast, North America reported the high-
est ASR of 21.1, whereas Middle Africa reported the lowest
of 2.3 [1]. The increase in ASR is thought to be primarily
driven by risk factors associated with endometrial cancer,
given that it constituted 88.4% of the uterine cancers in
this study, despite the known differences in risk factors and
prognoses between endometrial cancer and sarcoma. Of 127
meta-analyses that included cohort studies, body mass in-
dex (BMI), waist-to-hip ratio, and nulliparity were associated
with increased endometrial cancer risk [20]. Additionally, a
substantial population-based cohort study of Korean women
reported metabolic syndrome as another risk factor [21]. The
prevalence of metabolic syndrome increased among ado-
lescents in Korea between 2007 and 2018, with changes in
dietary habits and physical inactivity being the contributing
factors [22]. Additionally, Korea's total fertility rate (TFR) was
only 0.78 in 2022 [23], placing Korea among the ultralow-
fertility countries, in contrast to the TFR of 1.63 in Organiza-
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tion for Economic Co-operation and Development countries
[24]. The increase in obesity combined with the decrease in
birth rates may have contributed to the pronounced increase
in the ASR incidence of uterine cancer in the <30 and 30-39
age groups.

With a 10-year survival rate >83.0%, uterine cancer has
the highest survival rate among gynecologic cancers, exclud-
ing GTN. The most important prognostic factor for endome-
trial cancer is its stage, and in this study, localized diseases
accounted for 58.3% of all uterine cancer cases. Early symp-
toms such as amenorrhea or abnormal uterine bleeding,
especially in endometrioid endometrial cancer cases, com-
bined with the development of sonography or examinations
for high-risk groups, may also aid in early cancer detection.
However, it is worth noting that there is no established effec-
tive screening program for uterine cancer in clinical practice.
Among gynecologic cancers, only uterine cancer showed
continuous improvement in the 3-year, 5-year, and 10-year
survival rates across the three periods of 1999-2005, 2006-
2012, and 2013-2019, respectively. While the incidence of
regional and distant diseases remained unchanged from pe-
riods Il to lll, an increase in localized propositions may have
contributed to the improvement in survival rates (Fig. 1E).
Additionally, when examined by SEER stage (since 2006),
the regional stage from 2013 to 2019 showed an improved
5-year survival rate compared with that from 2006 to 2012.
This improvement can be attributed to multiple factors. First,
more patients were given an accurate diagnosis and early
detection than in the first period. Second, the late 2000s
saw the introduction of the concept of routine lymphadenec-
tomy, encompassing the para-aortic region and linked with
higher survival rates [25]. Lastly, the shift from radiotherapy
to chemotherapy for adjuvant therapy after initial surgery,
as well as the shift in regimen from anthracyclines and
platinum-based drugs to taxane and platinum for those at
an advanced stage or with high risk, may also be contribut-
ing factors [26,27]. A similar improvement in the survival rate
was also observed in a 40-year population-based analysis
in Japan, which reported significantly improved prognoses
for localized and regional uterine cancer between 2000 and
2016 compared to 1977 and 2000 [28].

Similar to uterine cancer, the number of ovarian cancers
steadily increased by approximately 2.3-folds. The incidence
of ovarian cancers increased across all age groups, with the
highest increase observed in the 40-49-year group. A report
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from 2 years ago indicated a high rise in incidence between
70-79 and >80 years of age for POFT cancer cases [5]. This
finding has an effect, although minor, on this study through
the inclusion of 12.3% of non-epithelial types, which pre-
dominantly manifest in women under 40 years of age [29].
The 5-year survival rate of ovarian cancer is very low (62.2%),
largely because the epithelial type accounts for 78.3% of
all ovarian cancer cases. The RSR of the unknown type was
the lowest in ovarian cancer, suggesting that most of them
might include advanced-stage cases treated with neoadju-
vant chemotherapy, in which only malignant cells have been
identified by ascites cytology. Known risk factors for ovarian
cancer include a family history of ovarian, breast, uterine, or
colorectal cancer; genetic mutations such as breast cancer
susceptibility gene (BRCA); menopause; age; obesity; and a
higher BMI [30]. Despite these known risks, there is still no
screening program for early detection, which leads to the
diagnosis of 62.1% of patients at an advanced stage. Fortu-
nately, the survival rate of patients with ovarian cancer has
improved over time. From periods | to Ill, the 3-year survival
rate improved significantly. Moreover, the 5-year survival rate
in period Il surpassed that in periods | and Il, which may be
related to efforts to ensure no residual disease (RD) after
surgery as well as the revolutionary introduction of targeted
therapy, although the proportion of localized disease tended
to decrease. No gross RD was associated with improved
overall survival, and radical surgery was effective in achieving
no gross RD [31]. With advances in surgery and collabora-
tions with other departments, debulking surgery has become
increasingly feasible. Additionally, the 2007 approval of beva-
cizumab in Korea in 2007 has improved the progression-
free survival of women with ovarian cancer. The benefits of
this drug regarding both progression-free and overall survival
rates were greater among those at a high risk of disease pro-
gression [32]. Furthermore, maintenance therapy with PARP
inhibitors, approved in Korea in 2015, substantially enhanced
progression-free survival among women with newly diag-
nosed advanced ovarian cancer and a BRCA1/2 mutation, re-
sulting in a 70.0% lower risk of disease progression or death
[33].

The ASR of minor cancers remains relatively low, ranging
from approximately 0.1 to 0.4 per 100,000 individuals for
each type. Approximately 78.0% of vaginal cancers and
24.0% of vulvar cancers are attributable to HPV infection [34].
Screening for these cancers is not cost-effective, and opti-
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mal screening strategies are yet to be developed. Based on
this study, vulvar cancer survival rates improved from 1995
to 2005 to 2006 to 2012, a trend also observed in studies
from the UK and Norway, which reported improved survival
rates in recent years [35,36]. The ASR of vaginal cancer was
0.18 per 100,000, and the 5-year survival rate was the worst
among gynecologic cancers at 56.6%. A French vaginal
cancer study using data spanning from 1990 to 2018 mir-
rored these findings, presenting an ASR of incidence of 0.2
and concluding that age-standardized net survival at 1 and 5
years after diagnosis remains low at 74.0% and 45.0%, re-
spectively [37]. The number of GTN cases has decreased over
the past 21 years, with only approximately 30 recent annual
cases being reported. The currently available chemotherapy
regimens have drastically changed to achieve nearly 100.0%
cure rates [38], which is reflected in this study by the impres-
sive 5-year survival rate of 90.5% for GTN.

From 1999 to 2019, there was a decline in the incidence of
cervical cancer and GTN in Korea, whereas the incidence of
uterine, ovarian, and vulvar cancers increased. Despite these
shifts, the overall incidence of gynecologic cancers remains
relatively unchanged. The 3-year, 5-year, and 10-year sur-
vival rates for gynecologic cancers were 81.9%, 76.9%, and
72.2%, respectively. When comparing the survival rates of
patients with gynecologic cancer, those with GTN exhibited
the highest survival rate, followed by those with uterine, cer-
vical, vulvar, ovarian, and vaginal cancer. Notably, there was
an improvement in the RSR of uterine cancer across all peri-
ods, and ovarian cancer also showed improved survival after
2013 compared to previous periods. Furthermore, the RSR of
vulvar cancer in periods Il and Ill improved compared to that
in period I. Such improvements, especially in the survival of
patients with ovarian cancer, may offer much-needed mental
support to those newly diagnosed or at high risk given their
historically poor prognosis. The burden of gynecologic cancer
may be reduced by developing effective screening programs
and introducing advanced treatments.
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