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ABSTRACT

Background: Surgical management of ovarian cancer includes total hysterectomy and bilateral salpingo-oophorectomy
which results in the loss of fertility. Fertility-sparing surgery in the reproductive aged women with early-stage ovarian
cancer with favourable histology has been proposed by American College of Obstetrics and Gynecology and European
Society for Medical Oncology. We sought to access the survival and fertility outcome of Korean women in their
reproductive age who undertook fertility-sparing surgery.

Methods: Based on the Korean National Insurance Claims Data and the National Health Information Database, 328
women with newly developed ovarian cancer in 2010 were followed up for the survival and pregnancy outcome until
2020. Patients who were diagnosed with cancer or underwent hysterectomy before 2010 were excluded. The control
group consisted of 552 women matched by age, economic status and place of living.

Results: Out of 120, 10 deaths occurred in the fertility-sparing surgery group showing a survival rate of 91.7%. Women
undertaking fertility-sparing surgery had a lower chance of delivering a new-born compared to the control group (OR
0.46; 95% CI 0.26-0.81). Diagnosis of infertility, ectopic pregnancy, and abortion appeared higher in the fertility-sparing
surgery group, but it did not reach a statistical significance.

Conclusions: The pregnancy rate of the ovarian cancer patients with fertility-sparing surgery was lower than that of
women without ovarian cancer. Undergoing fertility-sparing surgery per se should not deter women of trying to get
pregnant as the pregnancy outcome indicators do not show statistically significant differences compared to the control
group.
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hysterectomy, bilateral salpingo-oophorectomy,
omentectomy, lymph node dissection, followed by

INTRODUCTION

In 2017, a total of 2,702 women was diagnosed with
ovarian cancer and 1,149 died from the disease in Korea.!
Although the majority of ovarian cancer occur in
postmenopausal women reaching a maximum in the
seventh decade of life, 3-17% of all epithelial ovarian
cancer occur in women of childbearing age.? Women in
childbearing age with ovarian cancer are more likely to
present with early stage disease and lower grade tumors.®
Standard treatment of ovarian cancer involves total

adjuvant chemotherapy and second-look surgery in
selected cases.*

Women who wish to maintain reproductive capability
faces the question whether less than radical surgery
compromise the patient’s survival. Several studies
evaluating fertility-sparing surgery in the treatment of
ovarian cancer have reported excellent outcome while
preserving the patient’s reproductive and endocrine
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function.>1° However, in case of Korean women, only one
study involving 62 fertility-sparing cases has been
reported so far.'!

The aim of the study was to evaluate the survival rate and
the reproductive outcome of Korean women in their
childbearing age treated with fertility-sparing surgery for
the ovarian.

METHODS

Based on the Korean National Insurance Claims Database
and the National Health Information Database, 328 women
from age 15 to 39 with newly developed ovarian cancer in
2010 were followed up for the investigation of the survival
and pregnancy outcome until 2020. This study was
approved by the National Health Insurance Service llsan
Hospital institutional review board (NHIS 2021-03-014-
001).

Patients with ovarian cancer was defined as having the
international classification code 10 (ICD 10) C56.0 with
either V193 or V194. The V193 and V194 are special
codes assigned by the Korean National Health Insurance
Service to Korean patients with cancer, rare diseases, or
genetic disorders in order to unburden them economically
by curtailing the medical expenses. Of these 328 cases,
previous history of cancer diagnosis or treatment, previous
hysterectomy status, congenital anomalies affecting
fertility, and cases with insufficient data concerning the
economic status or place of living were excluded. Ovarian
cancer patients who did not take any means of surgeries
were excluded as well. The fertility-sparing surgery group
was defined as cases involving unilateral oophorectomy
without hysterectomy attached with the action codes for
the insurance reimbursement such as R4421, R4423, and
R4424. Excluding 144 patients who did not meet the
inclusion criteria, the resulting 184 patients were allocated
in either the conventional operation group who took
hysterectomy (n=64) or fertility-sparing surgery group
(n=120). Using 1:3 propensity score matching by age,
economic status, and place of living, a dataset of control
group consisting 552 patients was retrieved. For the
investigation of pregnancy outcome, instead of ICD-10
codes for pregnancy diagnosis, action codes of vaginal
deliveries and caesarean sections such as R4021 and
R4514 were used to ensure actual deliveries of the
newborn instead of a mere diagnosis of pregnancy. The

diagnosis of infertility, ectopic pregnancy, and abortion
was analyzed between the fertility-sparing surgery group
and the control group.

All continuous data with normal distribution were
expressed as means * standard deviation. The median and
range was utilized for skewed data. Frequency
distributions was compared using chi-square test and mean
or median values were compared using Student’s t and
Mann-Whitney U test. Differences between groups were
tested using log-rank testing. All calculated p values were
two-sided and p<0.05 was considered to be statistically
significant. Statistical analysis of data was performed
using the JMP Statistics package (SAS Institute, Cary,
North Carolina, USA).

RESULTS

A total of 328 ovarian cancer cases in women of
childbearing age from 15 to 39 were newly diagnosed in
2010. Excluding 144 patients who did not meet the
inclusion criteria, out of the 184 patients, 64 cases (34.8%)
had conventional operation including hysterectomies and
120 cases (65.2%) undertook fertility-sparing surgery
(Figure 1). The characteristics of the ovarian cancer
patients and the control including the patient’s age,
economic status, and place of living are displayed (Table
1).

During the investigation period from 2010 to 2020, 28.1%
(18/64) of the conventional surgery group, 8.3% (10/120)
of the fertility-sparing group, and 0.7% (4/552) of the
control group died. Controlled for the patient’s age,
economic status, and place of living, HR of death in the
conventional operation group was 25.07(HR 25.07; 95%
Cl 3.94-159.45) and 8.95 in the fertility-sparing group (HR
8.95; 95% CI 1.83-43.63) compared to the control group.

Regarding the pregnancy outcome, 20 out of 120 women
in the fertility-sparing operation group had deliveries
(16.7%) compared to 143 out of 552 (25.9%) women in
the control group. The OR of delivery was lower in the
fertility-sparing group (OR 0.46; 95% CIl 0.26-0.81).
Chances of infertility diagnosis (OR 1.69; 95% CI 0.81-
3.54) and acquiring ectopic pregnancy (OR 1.38; 95% CI
0.39-4.86) or abortion (OR 1.62; 95% CI 0.74-3.57) were
all higher in the fertility-sparing group but they did not
show any statistical significance (Table 2).

Table 1: Patients characteristics summary.

Ovarian cancer patients
G1: Conventional

Characteristics op with GZ'. Slisille
hysterectomy sa\fng op
(N=64) (N=120)
N % N %
Age (years)
15-24 2 3.1 49 40.8
25-29 7 10.9 22 18.3
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Control P value 1:
_ group (G1+G2)
G1+G2 (N=184) N=552 vs control
N % N %
1.0000
51 27.7 153  27.7
29 15.8 87 15.8
Continued.
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Ovarian cancer patients

o - Gl1: C_:<r)]nventional G2: Uterus (PG\/laIt(J;eS:

aracteristics op wit ¢ _ i
hysterectomy ?ﬁ\f;‘go())p ClwER (e vs control

(N=64) B

30-34 13 20.3 29 24.2 42 22.8 126 22.8

35-39 42 65.6 20 16.7 62 33.7 186 33.7

Residence

Seoul 16 25.0 34 28.3 50 27.2 128 23.2

Suburban 14 21.9 25 20.8 39 21.2 126 228  0.5452

Etc. 34 53.1 61 50.8 95 51.6 298 54.0

Table 2: Odds ratio.

Infertility Ectopic pregnancy Abortion/termination Live birth
Groups 0 0 0 0
OR 95% CI OR 95% ClI OR 95% CI OR 95% ClI
Lower Upper Lower Upper Lower Upper Lower Upper
Fertility
sparing 1.69 0.81 3.54 1.38 0.39 4.86 162 0.74 3.57 046  0.26 0.81
group
Control 1.00 1.00 1.00 1.00
Ovarian cancer patients Female w/o cancer
1. Newly diagnosis in 2010
and 2. Age 15-39
and 3. C56+V.193 or V.194
N=328
Exclusion 1.
1. Q-code (congenital anomaly ex. Turner’s synd)
or 2. previous cancer (C-code)
or 3. previous hysterectomy (R-code)
N=102
Exclusion 2.
N=226 1.No op, N=10
2. Saving — Conventional op, N=22
Exclusion 3.
N=194 National health insurance quantiles, Residence missing
N=10
N=184
Conventional op Uterus saving op Control op
with hysterectomy
N=64 (34.8%) N=120(65.2%) N=552
Figure 1: Patient flow chart.
DISCUSSION check-up provided by the government free of charge. As
the above-mentioned database include the whole Korean
The Korean National Insurance Claims Database includes population, using these databases gives the study an upper
information such as the patient’s diagnosis in ICD-10 hand in the analysis of disease outcome not confined to a
Code’ Surgeries performed in action COdES, years born and SpECiﬁC medical faClIlty The authors retrieved data of 328
deceased of the whole Korean population since 2007. The women with newly developed ovarian cancer in 2010 and
National Health Information Database provides the analyzed the survival and pregnancy outcome of these
patient’s age, economic status, and place of living of all women until 2020. Excluding 144 patients who did not
the constituents who have undertaken the national health meet the inclusion criteria, out of the 184 patients, 64 cases

(34.8%) had conventional operation including
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hysterectomies and 120 cases (65.2%) undertook fertility-
sparing surgery (Figure 1). The control group consisted of
552 women matched by age, economic status and place of
living (Table 1).

During the investigation period from 2010 to 2020, 28.1%
(18/64) of the conventional surgery group, 8.3% (10/120)
of the fertility-sparing group, and 0.7% (4/552) of the
control group died. Controlled for the patient’s age,
economic status, and place of living, HR of death in the
conventional operation group was 25.07 (HR 25.07; 95%
Cl 3.94-159.45) and 8.95 in the fertility-sparing group (HR
8.95; 95% CI 1.83-43.63) compared to the control group.
In a series of 52 patients with stage IA and IC ovarian
cancer Schilder reported an estimated 5-year survival rate
of 98% and concluded that ovarian conservation was safe
and was associated with an excellent outcome.® Morice
and co-workers noted a 5-year survival rate of 82% and
concluded that ovarian preservation should be approached
cautiously and should be offered only to women with stage
IA, grade | tumors.'? Fertility-sparing surgery for
reproductive-age patients with invasive early stage
epithelial ovarian cancer has been adopted for stage 1A and
non-clear cell histology grade 1 and 2 according to the
2007 guidelines of the American College of Obstetrics and
Gynecology.®* The 2008 guidelines of the European
Society for Medical Oncology approves fertility-sparing
surgery for unilateral stage | tumor without dense
adhesions showing favourable histology such as non-clear
cell histology.'* The survival rate of the fertility-sparing
group reached 91.7% in our study, but specific indications
for the fertility-sparing operation needs to be identified in
further studies.

Regarding the pregnancy outcome, 20 out of 120 women
in the fertility-sparing group had deliveries (16.7%)
compared to 143 out of 552 (25.9%) women in the control
group. The OR of delivery was lower in the fertility-
sparing group (OR 0.46; 95% CI 0.26-0.81). Chances of
infertility diagnosis (OR 1.69; 95% CI 0.81-3.54) and
acquiring ectopic pregnancy (OR 1.38; 95% CI 0.39-4.86)
or abortion (OR 1.62; 95% CI 0.74-3.57) were all higher
in the fertility-sparing group but they did not show any
statistical significance (Table 2). Previous investigations
have documented successful reproductive function
following cancer treatment that is in accord with our
result.1516

As this study was not based on the medical record of each
patient, histologic findings and specific stage of the cases
could not be identified. In weighing the feasibility of
fertility-sparing operation, specific tumor types such as
malignant ovarian germ cell tumors, sex cord-stromal
tumors, tumors of low malignant potential of any stage,
and stage 1A invasive epithelial cancer should be
considered as appropriate candidates.17-20 Some cases
might have taken post-operative chemotherapy but data
assessing medication was not included in this study.
Lastly, as the database does not include medical
information that is not covered by the national insurance
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policy such as infertility treatment, the specifics of the
fertility related condition could not be accessed. With
proper compensations of these shortcomings, further
studies are warranted involving a larger number of patients
for a better analysis.

CONCLUSION

Fertility-sparing operation with the right indication in
ovarian cancer patients planning for further pregnancy
might be considered a safe option. Undergoing fertility-
sparing surgery per se should not deter women of trying to
get pregnant as the chance of resulting in ectopic
pregnancy and abortion showed no statistically significant
differences compared to the control group.
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