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Purpose: The goal of this study was to determine the
clinical and epidemiological trends of cervical cancer in
young Korean women. Social behavior including sexual
habits has changed in Korean women, with sexual activity commencing at a younger age. These changes are
likely to influence certain risk factors of cervical cancer,
resulting in changing trends in the occurrence of the
disease.
Materials and Methods: The incidence of cervical cancer in women less than 35 years-old between January
1990 and December 2006 was analyzed, and available
medical records from January 1996 to December 2006
were reviewed. The clinical, pathological and epidemiologic characteristics and changing trends among these
young patients were analyzed.
Results: Over the last two decades, the incidence of
young (＜ 35 years) cervical cancer patients increased,

more patients had an aggressive form of the disease, and
there was a higher rate of women with more advanced
education. Human papillomavirus (HPV) infection was
detected in 94.0% of the women (63/67) tested. HPV 16
(82.5%) and HPV 18 (12.7%) were the two most common
viral infections detected throughout the study period.
Conclusions: The changing trends and risk factors identified suggest a need for more active education of young
women about cervical cancer prevention strategies. In
addition, young women are strongly recommended to undergo a regular screening test and HPV vaccination.
(Cancer Res Treat. 2008;40:1-5)
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society. Currently, the Korean society is one of the most rapidly
aging cultures in the world. Given this situation, cervical cancer
in young women might become a significant social burden as
most of the affected women are still raising families.
Cervical cancer has numerous risk factors that are related to
the reproductive history and sexual activity of women. Among
the risk factors, human papillomavirus (HPV) infection,
obtained through sexual intercourse and HPV is considered as
a major carcinogen. HPV can be classified according to the
specific DNA sequence of the virus and protein homologies,
and over 40 HPV genotypes have been identified. The high-risk
types (HPV-16, HPV-18, HPV-31, HPV-33, HPV-35, HPV-39,
HPV-45, HPV-51, HPV-52, HPV-53, HPV-56, HPV-59, and
HPV-82) are associated with an increased risk for developing
cervical cancer (3).
Over the past few decades, the sexual behavior of young
Korean women has changed, and the age of the onset of sexual
activity has been getting younger (4). Changes in the sexual
behavior of women are likely to affect the characteristics of
young women with cervical cancer. Therefore, the goal of this
study was to determine the clinical and epidemiological characteristics and changing trends of cervical cancer in young Korean
women. An improved understanding of the characteristics and
trends of cervical cancer in young patients will help with the
patient management as well as with the development of
prevention strategies.

INTRODUCTION
Cervical cancer was the most common cancer in women
during the 1980s in the Republic of Korea, but its incidence
has decreased during the past two decades (1). This change is
partly due to the widely accepted cervical cancer screening
program, the National Cancer Control Program, started by the
Korean government in 1999 (2), and easy accessibility to
cancer screening through mandatory health insurance. Although
the incidence of the disease has decreased, cervical cancer is
still the 5th most common malignancy in Korean women, and
more than 3,000 women develop this disease every year in
Korea (1).
Recently, a declining birth rate and increased life expectancy
have changed the demographic characteristics of the Korean
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MATERIALS AND METHODS
We studied patients younger than 35 years-old. The incidence
of young (＜35 years) cervical cancer patients diagnosed
between January 1990 and December 2006 was analyzed.
Available data on 109 patients, between January 1996 and
December 2006, was reviewed and analyzed. We used a
specific timeline where three years was considered one review
unit for analyzing the data. The patients were grouped according to the year of diagnosis-group I (1996∼1998), group II
(1999∼2001), group III (2002∼2004), and group IV (2005∼
2006).
All patients were clinically staged before treatment,
according to the criteria of the FIGO classification at the time
of diagnosis. The clinical and pathological findings as well as
the epidemiological characteristics and changes were evaluated.
Education, smoking behavior, alcohol consumption, age of
sexual activity, marital history, and pregnancy history were
analyzed as epidemiological factors. The educational status of
the women was classified as elementary, secondary (middle
school or high school), and higher education (college education).
An HPV DNA chip, PCR-based DNA microarray system,
was used to determine HPV genotypes. DNA was isolated from
swab samples using a DNA isolation kit, and DNA was
amplified by use of the polymerase chain reaction (PCR) using
appropriate primers for HPV and β-globin. The PCR amplified
products were hybridized onto the chip and were visualized
with a DNA Chip Scanner (Scanarray Lite; GSI Luminics,
Ottawa, Canada).
Statistical analysis was performed using the Fisher's exact

test, chi-square analysis and linear-by-linear association. Data
were considered statistically significant, when the p value was
＜0.05.

RESULTS
There were 2,698 cervical cancer patients from January 1990
to December 2006, and 189 patients were younger than 35
years of age. During the study period, the relative incidence
of younger patients had increased. The proportion of the
younger patients to all patients was as follows: 1990∼1992,
6.0% (33 of 553); 1993∼1995, 7.2% (37 of 517); 1996∼1998,
6.1% (34 of 561); 1999∼2001, 6.2% (27 of 438); 2002∼2004,
8.0% (31 of 389); 2005∼2006, 11.3% (27 of 240) (p=0.033,
Fig. 1).
The medical records of 109 patients, between January 1996
and December 2006, were available for evaluation. The mean
age of patients, age at marriage and age at first delivery were
30.8±2.8 years, 24.1±3.2 years and 25.6±3.3 years, respectively. Among several epidemiologic factors, education and
pregnancy history (gravida) were noted to have significantly
changed. Over time, women with more education (college
education) increased (p=0.003, Table 1)- 1996∼1998, 26.5%;
1999∼2001, 22.2%; 2002∼2004, 38.7%; 2005∼2006, 55.6%,
and 87.9% of women received at least a high school education.
Thirty-eight (33.9%) of the patients were high gravida (≥4)
and 32 (26.9%) of the patients had never been pregnant. The
proportion of women with high gravida (≥4) had decreased
over time (p=0.015, Table 1).
HPV testing revealed that HPV-16 and HPV-18 genotypes
accounted for 84.5% of the HPV infections. Sixty-seven
patients from the year 2000 were tested for the HPV type, and
63 of 67 patients (94.0%) were infected. All patients were
infected with a high-risk HPV type as a single or combined
infection. HPV-16 was the most prevalent viral type identified
(82.5%, 52/63), followed by HPV-18 (12.7%, 8/63). HPV-58
(6.3%, 4/63) and HPV-33 (6.3%, 4/63) were the third most
common viral infections. The prevalence of double viral
infections was 12.7% and triple or quadruple infections were

Table 1. Trends in education and number of pregnancies in young
(＜ 35 years) cervical cancer patients
Group Ia Group IIb Group IIIc Group IVd
p-value
(n=34)
(n=27)
(n=31)
(n=27)
Education, No. (%)
0.003
Elementary
3 (8.8)
1 (3.7)
2 (6.5)
3 (11.1)
Secondary* 22 (64.7) 20 (74.1) 17 (54.8) 9 (33.3)
†
9 (26.5) 5 (22.2) 12 (38.7) 15 (55.6)
Higher
Gravida, No. (%)
0.015
＜4
18 (52.9) 20 (74.1) 19 (61.3) 24 (88.9)
≥4
16 (47.1) 7 (25.9) 12 (38.7) 3 (11.1)
a

Fig. 1. Increasing proportion of patients younger than 35 years old
with cervical cancer (p=0.033).

Patients from years 1996 to 1998, bPatients from years 1999 to
2001, cPatients from years 2002 to 2004, dPatients from years 2005
to 2006. *Middle or high school education, †College education.
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Table 2. Distribution of HPV genotypes in HPV-positive cases
with cervical neoplasia and the prevalence of single and multiple
infections
HPV* type
High risk
HPV-16
HPB-18
HPV-33
HPV-45
HPV-58
Low risk
HPV-6
Single or double infections
Single infection
Double Infections

52
8
4
2
4

Table 3. Distribution of stage, lymph node metastasis and histology
in young patients
Group Ia Group IIb Group IIIc Group IVd
p-value
(n=34)
(n=27)
(n=31)
(n=27)

Percentage of
patients (%)

No.

†

(45＋7)
(5＋3)
(3＋1)
(1＋1)
(3＋1)

82.5
12.7
6.3
3.2
6.3

1 (0＋1)

1.6

55
8

87.3
12.7

*human papillomavirus. †Represented as the total number of cases
(No. of single infection＋No. of double infections).

not detected (Table 2).
Ten (8.4%) of 119 patients were treated primarily with
concurrent chemoradiation therapy (CCRT) due to the presence
of an advanced stage of the disease. One-hundred- nine (91.6%)
of the 119 patients were surgically treated with or without
postoperative adjuvant treatment. Among the surgically treated
patients, 84 (77.1%, 84/109) patients underwent a radical
hysterectomy (type III) with pelvic lymph node dissection
(PLND), 16 patients (14.7%, 16/109) underwent a type I
hysterectomy without PLND, and nine patients (8.3%, 9/109)
were treated by cold knife conization.
The proportion of patients who had a tumor larger than 4
cm in diameter had increased during the time of review;
however, there was no statistical significance or shift in the
disease stages. Eighty-nine (74.7%) of the patients had disease
confined to the cervix-stage Ia, 33 (27.7%); stage Ib1, 43
(36.1%) and stage Ib2, 13 (10.9%).
Pelvic lymph nodes were positive for metastases in 16
patients (19.0%) who received a radical hysterectomy (type III)
with pelvic lymph node dissection. The mean number of
dissected lymph nodes was 48.4±14.4, and there was no
statistical difference in the number of dissected lymph nodes
between the study groups-group I (1996∼1998), 48.8±14.0;
group II (1999∼2001), 54.0±19.2; group III (2002∼2004),
45.2±11.8; group IV (2005∼2006), 46.7±15.7. The rate of
positive pelvic lymph node metastasis significantly increased
over the study period (p=0.038, Table 3). No other pathological
findings, except for lymph node metastases, changed during the
study period. Among the histological subtypes, a squamous cell
carcinoma was the most common cell type (85.3%), and the
other types (adenocarcinoma, adenosquamous carcinoma, or
others) were identified in 14.7% of cases (Table 3).

DISCUSSION
Although the cervical cancer rate has decreased since the
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Stage, No. (%)
NS*
Ia
10 (29.4) 12 (44.4) 6 (19.4) 5 (18.5)
Ib1
13 (38.2) 9 (33.3) 12 (38.7) 9 (33.3)
Ib2
2 (5.9)
1 (3.7)
5 (16.1) 5 (18.5)
II
6 (17.6) 3 (11.1) 3 (9.7)
7 (25.9)
III
3 (8.8)
1 (3.7)
3 (9.7)
0 (0.0)
IV
0 (0.0)
1 (3.7)
2 (6.5)
1 (3.7)
LN metastasis, No. (%)
0.038
Negative
20 (90.0) 17 (89.5) 16 (76.2) 15 (68.2)
Positive
2 (9.1)
2 (10.5) 5 (23.8) 7 (31.8)
Histology, No. (%)
NS*
SCC
30 (88.2) 25 (92.6) 23 (74.2) 22 (81.5)
Adenocar0 (0.0)
2 (7.4)
5 (16.1) 3 (11.1)
cinoma
Adeno3 (8.8)
0 (0.0)
0 (0.0)
2 (7.4)
squamous
carcinoma
Others or
1 (2.9)
0 (0.0)
3 (9.7)
0 (0.0)
combined
a

Patients from years 1996 to 1998, bPatients from years 1999 to
c
d
2001, Patients from years 2002 to 2004, Patients from years 2005
to 2006, *not-specific; SCC, squamous cell carcinoma.

implementation of widespread screening in developed countries
(5-7), cervical cancer is the second most common cancer
among women, and an estimated 493,000 new patients and
274,000 deaths occur per year worldwide (8). The incidence of
cervical cancer varies with the socioeconomic status of a
country. In developing countries, cervical cancer accounts for
15% of female cancers, but in developed countries, it is
responsible only for 3.6% of female cancers (8). In Korea, the
number of affected patients had decreased until 2000, but
cervical cancer is still a major health problem for Korean
women (1).
The major cause of cervical cancer is HPV infection acquired
during sexual activity. The highest incidence of HPV infection
has been found in sexually active women younger than 25 years
of age (9). The prevalence of HPV infection in Korean women
is about 15% with particular geographic variations; Incheon and
Busan are the two most prevalent areas (10). HPV-16 and
HPV-18 are the most common viruses that infect women,
regardless of the histology (11,12). HPV-16 and HPV-18 have
genotypes associated with a high-risk for the development of
cervical cancer and its precursor lesions. The viruses are
responsible for about 70% of cervical cancers and about 50%
of cervical intraepithelial neoplasia (CIN) grade 3 (CIN3)
lesions (13). Shin et al. reported on the HPV prevalence among
young women in the Busan area (14). In that study, young
women had a higher rate of HPV infection, most frequently
with HPV-16 and HPV-18, than in older patients. The risk for
HPV increased with an increase in sexually activity. Overall,
HPV infection in cancer patients has been reported to be about
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95% to 96% in Korea. In our study group, patients younger
than 35 years had a 94.0% rate of HPV infection, similar to
the overall HPV infection rate of 95.8% (12). The prevalence
of the specific type of HPV infection was similar to that
reported in a previous study (12) where HPV-16 and HPV-18
were found as the major pathogens (84.5%) and HPV-58 and
HPV-33 were the third most common pathogens (11.2%). The
overall infection rate and the specific type and prevalence of
HPV were not different over time.
Other risk factors for cervical cancer are a young age at the
time of first intercourse, multiple sexual partners, a history of
sexually transmitted disease, cigarette smoking and high parity
(15). These risk factors are related to the reproductive history
and the sexual behavior of women. The rapid cultural changes
in Korean society have affected sexual behavior as well as
social activity. In a worldwide study, Weillings et al. reported
that more men and women have premarital sex, and they have
two or more sexual partners because of later marriage (16).
Kim et al. recently reported that the age of sexual activity is
getting younger in Korean society (4). These changes in the
sexual activity of Korean women lead to more opportunity for
HPV infection. This is likely one of the possible reasons for
the increasing incidence of young patients with cervical cancer
during the last two decades. Another possible reason of an
increased incidence of young patients in our study is a decrease
in the incidence of patients at ages 50∼59 years. Chung et al.
have reported on cervical cancer incidence and survival in
Korea from 1993 to 2002 (17). These investigators reported a
significantly decreasing incidence in women aged 50∼59
years. The decreased incidence in old-aged patients might cause
a relatively increasing incidence in young patients. Among the
epidemiological factors reviewed among the young patients,
education and pregnancy history were significant. The education of women significantly increased during the study period.
This finding is not consistent with previous studies on the risk
factors associated with cervical cancer. Another inconsistent
finding for the risk factors was a decreasing proportion of
women with high gravida (≥4). The correlation between
cervical cancer and these two factors could not be explained
in this study. However, increased education and a smaller
number of pregnancies are likely related to the changing social
trends in Korea. A further study is needed to understand these
social trends and their relationship to the development of
disease risk.
This study has several limitations. It was difficult to obtain
all of the required patient information as certain behaviors are
unacceptable in Korean society, such as women smoking,
drinking and sexual activity before marriage. Most women
would not discuss their sexual behavior.
Cervical cancer has several risk factors for recurrence and
prognosis (18). Intermediate risk factors are deep stromal
invasion, lympho-vascular space invasion, and the size of the
tumor, and high risk factors are a positive resection margin,
lymph node metastasis and parametrial invasion. Several studies
have reported the effect of age on the prognosis and characteristics in young patients. Kastritis et al. and Russell et al.
reported that age alone was not a significant prognostic factor
(19,20), while other investigators have reported an increased
prevalence of aggressive disease and a poorer prognosis in

younger patients. Mariani et al. reported that younger patients
had larger tumors as compared to older patients, with a shift
of the younger patients to stage IB disease, although no
statistical significance was noted (21). Murrell et al. and Elliott
et al. reported a higher frequency of lymph node metastasis and
disease that was more aggressive in young patients (22,23). Our
study also demonstrated that younger patients were presenting
with disease that is more aggressive during the study period;
there was a higher frequency of lymph node metastasis and
larger tumors, although the tumor size differences were not
statistically significant. These findings correspond to findings
from other studies and our patients may have a poorer prognosis, as has been similarly noted in previous reports (21-23).
The most common histology of cervical cancer is squamous
cell carcinoma in both young and old patients. The incidence
of adenocarcinoma and adenosquamous carcinomas has been
reported to have increased in young patients; however, the
results of our study did not demonstrate this increase (24).

CONCLUSION
The results of our study showed that cervical cancer is
occurring more frequently in young patients, and that these
patients have a more aggressive form of the disease than noted
in the past; with an increase in lymph node metastases and
tumor size. We also found that these women are more highly
educated and have fewer pregnancies.
Although our study group does not represent all women in
Korea and a further large-scale study is needed and the
changing trends should be considered for better patient care.
The use of cervical cytology is effective in cancer screening.
However, it still has high false-negative rate (25). For the
prevention of HPV infection, a vaccination program has
recently commenced, but it has not yet been established as
essential vaccination program. As prevention programs, welleducated young women should be informed about the risks and
benefits of screening and the benefit of vaccination so that
prevention strategies can be used in a timely manner. Such
efforts are likely to decrease the rate of HPV infection and
increase the rate of early detection of cervical cancer so that
treatment can be implemented promptly with the hope of
greater efficacy, resulting in a decrease of cancer occurrence
in young women. In a further study, efficacy and needs of
closer follow-up and more aggressive treatment to young
patients should be studied, because of adverse features in young
patients observed in several studies, including the present study.
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