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Objective
The three major gynecologic cancers are cervical, endometrial, and ovarian cancer. This study aimed to describe the
19-year trends and survival rates in cervical, endometrial, and ovarian cancer in a Korean female population.

Methods

We searched the Korea Central Cancer Registry to identify patients with gynecologic cancer between 1999 and 2017.
Age-standardized rates and annual percent changes were calculated. The relative survival rate (RSR) was reported by
histology, age, and stage for each gynecological cancer.

Results

The total number of cervical, endometrial, primary peritoneal, ovarian epithelial, fallopian tube (POFT) cancer was
134,863, with the number of cases increasing every year: 6,077 in 1999 to 8,011 in 2017. The incidence of cervical
cancer has decreased; however, that of POFT and endometrial cancer has increased. The 5-year RSR of cervical, POFT,
and endometrial cancer was reported to be 80.8%, 61.4%, and 88.1%, respectively. In the case of cervical cancer,
squamous cell carcinoma showed better survival than other histology (82.8% vs. 73.5%). Furthermore, in the case of
endometrial cancer, endometrioid histology had substantially better 5-year RSR than the others (93.2% vs. 76.5%).
Contrastingly, in the case of ovarian cancer, serous carcinoma had worse 5-year RSR than other types of histology.

Conclusion

The incidence rates for gynecologic cancers increased from 2005 to 2017, with an annual increase of 2.76 per year
until 2017. Endometrial cancer had the highest RSR, while ovarian cancer had the lowest. Active cancer screening and
the introduction of effective treatments might have contributed to the improved RSRs of gynecologic cancers.
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Introduction

Cancer is an important public health concern and the leading
cause of death in Korea in 2017. Indeed, cancers of the cer-
vix and ovary are the eighth and ninth most common causes
of death from cancer in Korea, respectively. Furthermore,

cervical, ovarian, and endometrial cancers are responsible for
6.7% of all cancer deaths in Korea during the same period [1].
Cervical, endometrial, and ovarian cancers account for the
largest proportion of cancers in the female genital organs.
These cancers occur in adjacent organs, whereas their inci-
dence varies in different patterns in the Korean female popu-

Table 1. Trends in gynecologic cancer incidence rate by cancer type, 1999-2017

o Total Cervix POFT Endometrium
Cases ASR Cases ASR Cases ASR Cases ASR

1999 6,077 225 4,487 16.4 967 3.7 623 24
2000 5,972 21.4 4,335 15.4 998 3.7 639 24
2001 6,391 223 4,646 16.0 1,016 3.7 729 2.6
2002 6,393 21.8 4,493 15.1 1,082 3.8 818 29
2003 6,452 21.4 4,379 14.2 1,149 4.0 924 32
2004 6,268 20.2 4,144 13.2 1,202 4.0 922 3.1
2005 6,442 20.2 4,037 12.5 1,312 43 1,093 35
2006 6,600 20.2 4,064 12.3 1,378 43 1,158 3.6
2007 6,643 19.9 3,777 1.1 1,576 4.8 1,290 39
2008 7,048 20.5 4,022 11.6 1,548 4.6 1,478 4.4
2009 7,060 20.0 3,832 10.7 1,592 45 1,636 4.8
2010 7,412 20.7 4,002 11.0 1,753 5.0 1,657 4.7
2011 7,375 20.2 3,804 10.3 1,773 49 1,798 49
2012 7,462 20.0 3,671 9.8 1,949 5.2 1,842 49
2013 7,761 203 3,700 9.7 1,996 5.2 2,065 5.4
2014 7,841 20.3 3,569 9.2 2,174 5.6 2,098 54
2015 8,142 20.6 3,631 9.2 2,225 5.6 2,286 5.8
2016 8,713 21.8 3,600 9.2 2,473 6.1 2,640 6.5
2017 8,811 21.7 3,469 8.7 2,505 6.1 2,837 7.0
1999-2017 134,863 20.7 75,662 115 30,668 4.8 28,533 4.4
Trend 1 Range (yr) 1999-2005 1999-2007 1999-2017 1999-2009

APC -1.76 -4.56 3.03 7.24

95% Cl (-2.86, -0.65) (-5.43, -3.68) (2.74,3.31) (6.29, 8.19)

P-value 0.005 <0.001 <0.001 <0.001
Trend 2 Range (yr) 2005-2014 2007-2017 2009-2014

APC -0.03 -2.82 - 3.29

95% Cl (-0.71, 0.66) (-3.51,-2.13) (0.67, 5.98)

P-value 0.926 <0.001 0.018
Trend 3 Range (yr) 2014-2017 2014-2017

APC 2.76 - 8.74

95% Cl (-0.20, 5.81) (4.99, 12.62)

P-value 0.065 <0.001

POFT, primary peritoneal, ovarian epithelial, fallopian tube; ASR, age-standardized rates; APC, annual percent changes; Cl, confidence interval.
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lation. To investigate the change in the trends and survival of
gynecological cancer, several researchers have analyzed the
incidence of gynecological cancer in Korean women using
data from the Korea Central Cancer Registry (KCCR) at inter-
vals of several years [2-4]. In recent decades, the incidence
of gynecological cancer has changed dynamically, becoming
similar to patterns found in Western countries. Starting in
2016, the number of new cases was in the order of cervi-
cal, ovarian, and uterine corpus cancer. However, from 2016
onwards, the number of new cases was in the order of cervi-
cal, uterine corpus, and ovarian cancer [5]. This study aimed
to describe the 19-year trends and survival rates in cervical,
endometrial, and ovarian cancer in a Korean female popula-
tion.

Materials and methods

This study used data from patients enrolled in the KCCR,
which collects information regarding approximately 98% [1]
of cancer cases in Korea since 1999. According to the cancer
registration guidelines, only the date of diagnosis, diagnosis
route, primary site, laterality, histology, degree of differentia-
tion, diagnostic method, and treatment modality were re-
corded.

We searched the KCCR to identify all patients with cervical,
ovarian, and endometrial cancer diagnosed between 1999
and 2017. We analyzed primary peritoneal, epithelial ovar-
ian, and fallopian tube (POFT) cancer together with the ovary
because they were treated as one entity. Cervical cancer
(C53), ovarian cancer (C48, C56, and C57), and endometrial
cancer (C54.1) were defined based on the International Clas-
sification of Diseases, 10th revision [6].

Age-standardized rates (ASRs) were calculated in patients
diagnosed with gynecologic cancer using Segi‘s world
standard population [7] and were expressed per 100,000
women. The trends in annual ASRs were estimated by cal-
culating annual percent changes (APCs) using the following
formula: (exp [B]-1)x100, where the regression coefficient
(B) was calculated by a linear regression of log-transformed
age-standardized incidence rates for the period from 1999 to
2017. The relative survival rates (RSRs), defined as the ratio
of observed survival of cancer patients to expected survival
in the general population, were analyzed according to age at
diagnosis (<50 and >50 years), the Surveillance, Epidemiol-
ogy, and End Results (SEER) summary stage [8], and histo-
logic type. RSRs were adjusted for the effects of other causes
of death using the standard population life table provided by
Statistics Korea (http://kosis.kr) and were estimated using the
Ederer Il method with some minor corrections, based on an
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Fig. 1. Annual percent changes (APC) in the incidence by age group and cancer type, 1999-2017. POFT, primary peritoneal, ovarian epi-

thelial, fallopian tube.
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algorithm written in SAS by Paul Dickman [9]. All statistical
tests were considered statistically significant at P-value <0.05.
Analyses of incidence and survival rates were performed us-
ing SAS (version 9.4; SAS Institute Inc., Cary, NC, USA), while
the analysis of trends was conducted using Join Point 4.7.0.0
(National Cancer Institute, Bethesda, MD, USA).

This study was approved by the Institutional Review Board
of the National Cancer Center, Korea (NCC2020-0176). The
requirement for informed consent was waived due to the de-
identified nature of secondarily analyzed data.

Results

The absolute overall incidence of cervical, POFT, and endo-
metrial cancer has increased from 6,077 in 1999 to 8,811
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in 2017 (Table 1). Each incidence rate in gynecologic cancer
described by histology, age at diagnosis, and SEER stages
was organized in Supplementary Table 1-3. However, the
absolute number of cervical cancer cases decreased from
4,487 in 1999 to 3,469 in 2017. The overall and site-specific
ASRs and APCs are listed in Table 1. The ASR for gynecologic
cancer decreased from 22.5 per 100,000 in 1999 to 21.7
in 2017. The APCs during the same period were -1.76%
(95% confidence interval [Cl]=-2.86, -0.65) between 1999
and 2005, -0.03% (95% Cl=-0.71, 0.66) between 2005
and 2014, and 2.76% (95% Cl=-0.20, 5.81) between 2014
and 2017. The incidence of cervical cancer decreased from
an ASR of 16.4 in 1999 to 8.7 in 2017. The APC during the
same period was -4.56% (95% Cl=-5.43, -3.68) between
1999 and 2007, and -2.82% (95% Cl=-3.51, -2.13) between
2007 and 2017. Fig. 1 shows the overall APCs for the 3
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Fig. 2. Relative survival rate (RSR) by cancer type and histologic group, 1999-2017 (A-D). POFT, primary peritoneal, ovarian epithelial, fal-

lopian tube.
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major gynecologic cancers according to age group and can-
cer type between 1999 and 2017. Analyzing by age group,
the incidence of cervical cancer has been decreasing in all
age groups except in those aged younger than 30 years and
80 years or older. Especially between the 30-39 years and
70-79 years age groups, cervical cancer showed the most
rapidly decreasing incidence during this observation pe-
riod (APC, -3.4%, -4.7%, -5.6%, and -4.3%, respectively).
However, cervical cancer has the widest age distribution
(Supplementary Table 4). Fig. 2A shows that the 5-year RSR
of cervical, POFT, and endometrial cancer was reported to be
80.8%, 61.4%, and 88.1%, respectively (P<0.0001).

The squamous cell carcinoma histology of cervical can-
cer showed better survival than non-squamous cell carci-
noma histology in terms of 5-year RSR (82.8% vs. 73.5%,
P<0.0001; Fig. 2B). When comparing 5-year RSR according
to age, a relatively young age (<50 years) was associated
with better survival compared to those 50 years or older
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(87.8% vs.74.2%, P<0.0001; Fig. 3A). According to the
SEER stage, localized, regional, and distant disease showed
a 5-year RSR of 92.5%, 72.8%, and 26.9%, respectively
(P<0.0001). The unknown stage group showed similar sur-
vival to the regional disease group (72.8%, Fig. 4).

The absolute incidence of POFT cancer in Korea during
1999-2017 increased progressively from 967 in 1999 to
2,505 in 2017. In addition, the ASRs of POFT cancers steadily
increased during these years (Table 1). The ASR for POFT
cancer increased from 3.7 per 100,000 in 1999 to 6.1 per
100,000 in 2017. The APC was 3.03 (95% Cl=2.74. 3.31;
P<0.001) during the observation period. Fig. 1 illustrates the
overall APCs for POFT cancers according to age group. The
APC of POFT cancers in women younger than 30 years of
age was 0.9%, whereas that of POFT cancers in women old-
er than 80 years was 7.0%. The APCs for the 30-39, 40-49,
and 50-59 years age groups among females were similar,
with an APC of approximately 3. The clinical outcomes of
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Fig. 3. Relative survival rate (RSR) by cancer type and age group,
1999-2017 (A-C). POFT, primary peritoneal, ovarian epithelial, fal-
lopian tube.
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POFT cancers were affected by histology, age at diagnosis,
and extent of disease. Fig. 2C depicts the RSR of patients
with POFT cancer according to histology. The 5-year RSR of
patients with serous POFT cancer was 58.1%. In endometri-
oid and clear cell histology, the 10-year RSRs were more than
70% (79.8% and 75.2%, respectively). Younger patients
(<50 years) showed better outcomes than older patients
(=50 years) (72.5% vs. 54.0%, respectively) (Fig. 3B). De-
pending on the extent of the disease, localized stage had a
better 5-year RSR than regional or distant disease (90.4 vs.
74.6 vs. 42.6, respectively). For diseases of unknown stage,
the survival rate was between that of the regional and dis-
tant stages (Fig. 4B).

The annual incidence rate of endometrial cancer increased
from 1999 to 2009 (APC, 7.24%; 95% CI=6.29, 8.19).
From 2009 to 2014, APC showed a 3.29% (95% CI=0.67,
5.98), and hence the increasing tendency plateaued slightly.
From 2014 to 2017, however, the rate of endometrial cancer
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showed a rapid increase (APC, 8.74%; 95% Cl=4.99, 12.62)
(Table 1). Endometrial cancer showed a positive trend in all
age groups. However, younger age groups (<30 and 30-39
years old) and as well as an older age group (60-69 years old)
showed the most rapid increasing tendency with regard to
the incidence of endometrial cancer (APC, 8.7%, 7.4%, and
7.2%, respectively; Fig. 1). The endometrioid histology of
endometrial cancer was associated with better survival than
non-endometrioid histology in terms of 5-year RSR (93.2%
vs. 76.5%, P<0.0001; Fig. 2D). When comparing 5-year
RSRs according to age, relatively young age (<50) showed
better survival than those aged 50 years or older (94.3% vs.
84.4%, P<0.0001; Fig. 3C). According to the SEER stage,
localized, regional, and distant disease showed 10-year RSRs
of 96.2%, 80.3%, and 31.8%, respectively (P<0.0001). The
unknown stage group showed similar survival when com-
pared to the regional disease group (Fig. 4C).
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Fig. 4. Relative survival rate (RSR) by cancer type and Surveillance,
Epidemiology, and End Results stage, 2006-2017 (A-C). POFT, pri-
mary peritoneal, ovarian epithelial, fallopian tube.
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Discussion

In Korea, the incidence of cervical cancer has decreased since
the introduction of the National Cervical Cancer Screen-
ing program (NCCSP) [10], especially between 1999 and
2017, with an APC of -4.56% between 1999 and 2007 and
-2.82% between 2007 and 2017, respectively. This trend
was observed in all age groups, except for those younger
than 30 years and older than 80 years.

Human papilloma virus (HPV) prophylactic vaccination has
also been introduced into clinical practice since 2007 in Ko-
rea, making it possible that this decline in the incidence of
cervical cancer more likely to accelerate [11].

Although the incidence of cervical cancer in all women
is decreasing (APC, -4.3%), the incidence is increas-
ing in these two subgroups (APC, 4.8% in women
<30 years old and 3.2% in women >80 years old). However,
it has been suggested that the incidence of cervical cancer
among young Korean women has increased during the last
two decades [11]. This steady increase in cervical cancer has
also been identified in England and is thought to be due to
increased exposure to HPV rather than cervical cancer screen-
ing [12].

Especially in those younger than 30 years, APC was 1.4%,
which is not a large percentage; however, it is important to
think of positive APC in young Korean women. Furthermore,
changes in sexual activity and the prevalence of HPV infec-
tion among Korean women have also been reported [13,14].

During 1999-2017, the incidence of POFT cancers has been
increasing progressively. The APC of POFT cancer from 1999
to 2017 was 3.03 (95% Cl=2.74. 3.31, P<0.001) and has
been progressively increasing. Because the APC was similar
across all sections, there was no need to represent the APC
in multiple numbers, unlike cervical cancer or endometrial
cancer. Various factors such as hereditary factors, advanced
age, nulli-gravity, infertility, hormone replacement therapy,
endometriosis, and obesity have been suggested as risk fac-
tors for ovarian cancer [15] and are similar to the risk factors
for endometrial cancer. However, during the same period,
endometrial cancer increased explosively, while ovarian
cancer showed a constant increase. Several studies have re-
ported that obesity is related to ovarian cancer development,
but the findings of these studies are inconsistent. In addition,
there is less increase in risk due to obesity than in endome-
trial cancer. For the women with a body mass index (BMI)
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of 35 to 39, the relative risk (RR) of ovarian cancer was 1.51
(Cl 1.12-2.02), whereas the RR of endometrial cancer was
2.77 (1.83-4.18) [16]. Even for women with BMI up to 40,
the RR was 6.25 (3.75-10.42). These facts seem to have an
effect on showing a less steep increase than that of endome-
trial cancer.

In the present study, the 5-year survival rate of patients
with POFT cancer was 61.4% during 1999-2017. Lee et al.
[17] previously reported the 5-year survival rate of epithe-
lial ovarian cancer for 1995-1999 (57.2%) and 2010-2014
(63.8%), before the era of targeted therapy. The 5-year
survival rate in the present study seems to be somewhere
in between; however, the study contained only epithelial
ovarian cancer, and it is impossible to make a direct com-
parison. Compared to the trends in the 5-year RSRs (%) by
year of diagnosis from 1993 to 2017 in Korea (1993-1995;
60.1%, 1996-2000; 59.4%, 2001-2005; 61.7%, 2006-
2010; 61.2%, 2011-2015; 64.3%, 2013-2017; 64.9%) [1].
The present study showed a lower 5-year survival rate, but
the report contained not only epithelial ovarian cancer but
also germ cell tumors, sex cord stromal tumors, or other
malignancies, direct comparisons cannot be made. From the
point of survival by histology, endometrioid, mucinous, clear
cell carcinoma showed a relatively higher 5-year survival rate
(79.8%, 76.2%, and 75.2%, respectively) than those with
serous histology (58.1%). Especially in Korea, because clear
cell carcinoma histology is increasing [18], it will contribute
to an increase in the 5-year survival rate. Therefore, when
estimating the cause of improving ovarian cancer survival
in Korea, in addition to advances in treatment and surgical
methods, changes in histology distribution must be consid-
ered.

Increasing endometrial cancer incidence in the young age
group might be associated with increased obesity [19], and
a recent US population-based cancer registry also showed
that young adults showing increasing cancer incidences are
associated with obesity, colorectal cancer, and endometrial
cancer [20,21]. In addition, not only the obesity, but also
the metabolic syndrome could be associated with increased
incidence of endometrial cancer [22]. A recent meta-analysis
showed that parity reduced the risk of endometrial cancer,
and decreasing birth rate in Korea maybe associated with an
increased rate of endometrial cancer at a young age [23,24].
The high prevalence of endometrial cancer in the age group
of 60-69 years may be associated with the highest obesity

www.ogscience.org
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tendency according to the National Health Insurance Service
National Sample Cohort from 2012 to 2013 [25].

Although it is known that there is a mechanism in which
type 1 endometrial cancer is hormone-dependent, a previous
report has shown that there is no difference in age at diag-
nosis between type 1 and type 2 [26]. This can be interpreted
that in our study results, the incidence rate of intimal cancer
increases with age and may not be related to endometrial
cancer type. The decrease in the birth rate in Korea and the
increase in unmarried women may increase the incidence of
endometrial cancer in the young population [23].

In this study, the 5-year RSR by SEER stage was 94.2%,
80.3%, and 31.8% for localized, regional, and distant
stages, respectively. Compared to a previous report based on
the Korea National Cancer Incidence Database from 1999
to 2017, the 5-year RSR of endometrial cancer was similar
(95.7%, 81.4%, and 32.6%) in our study [1].

The survival outcome of endometrial cancer in the un-
known stage was worse than that in the localized stage and
a better survival rate than the regional and distant stages.
The unknown stage group might have included occult endo-
metrial cancer. Occult endometrial cancer has been reported
to have 0.2-0.75% chance of occurring after hysterectomy
[27,28]. In presumed stage | disease, lymphadenectomy may
not decrease death or disease recurrence risk, as shown in
the Cochrane review [29]. However, there may have been
lymph node metastasis that was not detected on preopera-
tive imaging, and this may have lowered the survival rate of
the unknown group compared to localized disease due to
the omission of adjuvant treatment. Lymph node metastasis
may have not been detected on preoperative imaging, and
this may lower the survival rate compared to localized dis-
ease due to the omission of adjuvant treatment.

The incidence of gynecologic cancer in Korea and changes
in clinical outcomes were investigated in the present study.
Gynecologic oncologists should make efforts to prevent and
treat malignancy in line with the change in cancer etiology.
In particular, the importance of primary prevention should
not be ignored. Cervical cancer is gradually decreasing due
to the steady establishment of a national screening program,
improvement of hygiene conditions, and dissemination of
vaccinations. Therefore, we continue to implement the cur-
rent screening program well, inform the public about vac-
cination against HPV, and push for improvements in national
medical policies. In addition, the risk of endometrial cancer is

www.ogscience.org

increasing due to westernized society and increased obesity
rate. When patients visit the hospital, they are educated not
only about their current disease but also about weight and
lifestyle management. Moreover, regular gynecological ex-
aminations are recommended. In the case of POFT cancers,
to date, major clinical trials have generally shown little or no
benefit with screening using ultrasound and CA125. While
much research has been undertaken to find potential new
biomarkers, POFT cancer screening has not been improved.
Therefore, there is a need for continuous research on meth-
ods to detect POFT cancer at an early stage, and at the same
time, the focus should be placed on high-risk groups for
ovarian cancer. Patients with a strong family history of can-
cer, such as breast, ovarian, and colorectal cancers, should be
guided to visit genetic counseling clinics. A family tree and
familial genetic test should be performed, and if genetic vari-
ants, especially BRCAT and BRCA2 variants, are found, suf-
ficient information should be provided for aggressive surgery
such as RRSO or prophylactic mastectomy.

The incidence rates for gynecologic cancers decreased by
approximately 1.76 per year until 2005, followed by nonsig-
nificant changes until 2017, and increased thereafter with
an annual increase of 2.76 until 2017. The highest 5-year
survival rates were observed for endometrial and cervical
cancers. The younger the age and the narrower the disease
range, the better the survival outcome.
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