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ABSTRACT

The impact of fertility-sparing surgery on the recurrence rates of borderline ovarian tumors has been extensively
documented in the literature. Moreover, fertility-sparing surgery is associated with favorable pregnancy outcomes for
women wishing to conceive.

This current dilemma in the literature has led us to investigate our own clinical experience.

This study retrospectively analyzed 86 patients who underwent surgical procedures at our clinic from November 2008 to
May 2022, with pathology results indicating bordetline ovarian tumors.

In the present study, 25(29%) out of 86 patients had a desire for fertility and underwent fertility-preserving surgery.
Pregnancy was achieved in 13(52%) of these 25 patients. Live birth was achieved in 9(36%) of these 13 patients.
Recurrence was observed only in 3(4%) of our patients.

Our study found no statistically significant effect of fertility-sparing surgery on the recurrence of bordetline ovarian
tumors. Furthermore, the favorable outcomes noted during pregnancy and the mitigation of early surgical menopause
represent additional benefits of this treatment approach.

Given these favorable outcomes, fertility-sparing surgery may be regarded as the primary treatment option for patients

with borderline ovarian tumors.
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Introduction

Borderline ovarian tumors (BOTSs) possess low
malignant potential and represent a rare category
of gynecologic tumors, comprising 10% to 15% of
epithelial ovarian tumors (1). The incidence is low,
with rates between 1.5 and 2.5 occurrences for
each 100,000 women in the United States and 4.8
cases per 100,000 in Europe. The 5-year survival
rate for early stage diseases is approximately 99%,
while the 10-year survival rate is 97% (3-4).

International Ovarian Tumor Analysis (IOTA)
criteria on transvaginal ultrasound show that
BOTs clinically presents similarly to other adnexal
tumors with often typical characteristics (5). The
measurement of CA 125 can be advantageous for
diagnosis and follow-up purposes (6).The main
treatment choices for BOTSs are still surgical
staging techniques, including bilateral salpingo-

oophorectomy, hysterectomy, peritoneal washing,

omentectomy, repeated biopsies, and
appendectomy for mucinous BOTSs. Bilateral
adnexectomy is the recommended surgical

procedure for BOTs (7).

BOTs is often identified in younger populations
and at an initial stage. Fertility-sparing surgery
(FSS) is a common alternative that includes
unilateral or bilateral cystectomy and unilateral
adnexectomy, which may or may not be associated
with contralateral cystectomy.

Nevertheless, there is insufficient proof to
support  the necessity of a  systematic
lymphadenectomy and hysterectomy. In order to
treat BOTs, the National Comprehensive Cancer
Network (NCCN) recommends either monitoring
without surgical intervention or consideration of
options such staging surgery, comprehensive
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surgery, and fertility-sparing surgery, depending
on the patient's desire for fertility (8).

It has been demonstrated that after (fertility-
sparing surgery, the recurrence rate is higher (up
to 20%) (9). BOTs exhibit histological features
including complex papillary structures,
multilayered epithelium, modest nuclear atypia,
and increased mitotic activity, while lacking
significant stromal invasion (10). Because there is
no harmful stromal invasion, BOTs has a far
better prognosis than invasive epithelial ovarian
cancer (11). Overall survival rates have not been
demonstrated to  increase  with  adjuvant
chemotherapy or radiation. Regardless of the stage
of the International Federation of Obstetrics and
Gynecology's (FIGO) Ovarian Cancer
Classification, the current guidelines do not
recommend adjuvant treatment for women with
BOTs (11-12). The first FIGO stage and the
existence of peritoneal implants, especially
invasive implants, are the biggest risk factors for
relapse (12).

The literature raises questions regarding the
significant likelihood of recurrence in borderline
ovarian tumors after fertility-sparing surgery. Is it
possible to perform fertility-sparing surgery on the
patient a second time? The response to these
inquiries remains ambiguous. Our goal in
publishing this study is to provide the findings
from our own tertiary cancer treatment center,
which can assist answer these concerns in the
literature.

Material and Methods

Between November 2008 and May 2022, a total of
86 patients who underwent surgery for adnexal
mass at Bakirkéy Dr. Sadi Konuk Training and
Research Hospital, with final pathology results
indicating borderline ovarian tumor, were included
in this study. This study is a single-center,
retrospective, and descriptive analysis.

The study was accepted by the institutional
review board at the University of Health Sciences,
Bakirkéy Dr. Sadi Konuk Education and Research
Hospital in Turkey on July 3, 2023 (Approval no.
2023/07-13).

Our study included patients with comprehensive
surgical and pathology information, as well as
medical follow-ups, in our hospital's software
system. We did not include patients whose data
were not sufficient in our study.

Medical history and clinical data were gathered
from records, including demographics such as age,

menopausal status, body mass index (BMI),
fertility desire, tumor localization, tumor size,
preoprative CA 125 level, surgical intervention
history, adjuvant medication, and follow-up time.
The histopathological evaluation was performed
by a gynecologist pathologist with at least 10 years
of experience working in our center.

We scheduled fertility-preserving surgery for all
patients wishing to prior to the
procedure and advised a 40-day abstention from
coitus following surgery. Our patients who were
unable to obtain spontaneous pregnancy within
one year of surgery and who had conditions that
could result in male or female infertility were
referred to the assisted reproductive department.
The formation of a live intrauterine fetus was
documented as a live pregnancy during the
patients' follow-up, and the birth of a live baby
was recorded as a live birth.

conceive

Surgical management of patients is tailored to
their age, fertility desire and menopausal status.
Radical surgery was also performed on patients
who had entered menopause or completed their
fertility. ~ Additionally, staging surgery was
conducted on patients whose frozen section
results indicated at least BOTs during the
procedure. Radical surgery for BOTs encompasses
surgical staging procedures, including bilateral
salpingo-oophorectomy, hysterectomy, peritoneal
washing, omentectomy, multiple biopsies, and
appendectomy. These remain the primary
therapeutic options, with bilateral salpingo-
oophorectomy being performed with or without
hysterectomy. The BOTs were classified according
to the FIGO 2014 system.

Statistical Analysis: The data was statistically
analyzed using SPSS 24.0. The study used chi-
squated or Fischer's exact tests to evaluate the
association between Important variables, in
addition to their distributions. The effect
magnitude was determined in accordance with
Cohen's guidelines and the research conducted by
Pecorino B et al. and others (17). In order to
preserve the study's efficacy, 1-beta was set at
0.95. The minimal number of patients required for
each group was established to be 80. Statistical
significance was established at p<0.05.

Results

Pregnancy outcomes in patients with borderline
ovarian tumors and the factors influencing
probable recurrence were assessed, as were the
possible effects of fertility-sparing surgery. In the
present study, 25(29%) out of 86 patients had a
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Table 1: Demographic Characteristics of Patients with Borderline Ovarian Tumors

N or Median Percentage or Range
Age (median, range) (years) 48.9 (19-80)
Premenopausal 63 (73%)
Postmenopausal 23 (27%)
BMI* (Kg/M2) 25.8 (21-34)
<25 38 (44%)
>25 48 (56%)
CA-125 level (median, range) 108 (9-2520)
(U/mL)
=35 60 (70%)
> 35 26 (30%)
Tumor Size (median, range) (cm) 13 (4-21)
Tumor Laterality
Unilateral 72 (84%)
Bilateral 14 (16%)
Tumor Histology
Serous 52 (60%)
Mucinous 29 (33,5%)
Endometrioid (1,5%)
Clearcell 1 (1,5%)
Mix Type 3 (3,5%)
FIGO stage
IA 66 (76%)
IB 17 (19,5%)
I1B 1 (1,5%)
IT1IC 2 (3%)
Fertility-Sparing Surgery (F'SS) 25 (28%)
Radical Surgery (RS) 61 (72%)
Surgical Approach
Laparoscopy 36 (42%)
Laparotomy 50 (58%)
Postoperative chemotherapy 3 (4%)
desire for fertility and underwent fertility- histology of our patients, we found that 52 (60%)

preserving surgery. Live pregnancy was achieved
in 13 (52%) of these 25 patients. Live birth was
achieved in 9(36%) of these 13 patients.
Recurrence was observed only in 3(4%) of our
patients.

There were only 23 patients (27%) going through
the postmenopausal phase, and the patients'
average age was 48.9 vyears (range: 19-80).
Additionally, 48 patients (56%) had a BMI
exceeding 25. The mean preoperative CA-125
level was 108 U/mL (range 9-2520), while the
average tumor size measured 13 cm (range 4-21).
Furthermore, 14 patients (16%) presented with
bilateral tumors. Upon evaluating the tumor

exhibited serous type, 29 (33.5%) displayed
mucinous type, 3 (3.5%) presented mixed type, 1
(1.5%) had endometrial type, and 1 (1.5%)
demonstrated clear cell histology of borderline
ovarian tumors. Based review of the FIGO stages
of our patients, 66 (76%) were classified as stage
1A, 17 (19.5%) as stage 1B, 1 (1.5%) patient as
stage 2B, and 2 (3%) as stage 3C. Fertility-
preserving surgery was conducted on 25 patients,
representing 28% of the total cohort. The patients'
demographic information is encapsulated in Table
1.

In evaluating patients who underwent fertility-
sparing surgery, BMI (over/under 25) (p:0.665),
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Table 2: Patient Outcomes Following Fertility-Sparing Surgery (n:25)

Characteristics Non pregnancy Pregnancy Total P value
(n:12 (48%))) (n:13( 52%)) (n:25(100%))

Age (years) 0.658

<40 8(44%) 10(56%) 18

> 40 3(43%) 4(57%) 7

BMI* (Kg/M"2) 0.665

<25 4(57%) 3(43%) 7

>25 8(44%) 10(56%) 18

Surgery Type 0.656

Laparoscopy 5(50%) 5(50%) 10

Laparotomy 8(54%) 7(46%) 15

Unilateral Cystectomy 3(43%) 4(57%) 7 0.373

Bilateral Cystectomy - 1 1

Unilateral Salpingo- 9(56%) 7(44%) 16 0.502

Oophorectomy (USO)

USO and Contralateral - 1 1

Cystectomy

FIGO Stage 0.218

IA 12(55%) 10(45%)

IB - 2

I 1 -

type of surgery (unilateral cystectomy (p:0.373),

bilateral cystectomy, unilateral  salpingo-
oophorectomy (USO) (p:0.502), USO and
contralateral cystectomy), method of surgery

(laparoscopic/laparotomy) (p:0.656), and FIGO
stage (p:0.218) of disease were assessed. These
parameters, which can influence fertility,
demonstrated no statistical significant effect on
the fertility outcomes of the patients. The effects
of these parameters are summarized in Table 2.

During the evaluation of recurrence processes and
the follow-up period, only 3 (4%) individuals
experienced disease recurrence. 2 (8%) patients
underwent radical surgery, whereas 1 (4%) patient
underwent  fertility-preserving  surgery.  The
average follow-up duration for the patients was 42
(19-165) months. Despite the fact that this rate
appears to be twice as high when expressed as a
percentage, it lacks statistical significance. At least
equivocal serous ovarian tumor was the primary
pathology result of these 3 patients. The patients'
recurrence was evaluated during standard follow-
up by using TVUSG to identify newly developed
cystic or solid formations and MR imaging of
these structures. Furthermore assessed were CA-
125 levels of those considered to have recurrence.
The patients' lesions were operable and
oligometastatic,  necessitating  a seconder
cytoreduction. The recurrence pathology of one

patient was identified as low-grade ovarian cancer.
The tumor committee has determined to
administer adjuvant therapies to these three
patients experiencing recurrence. Table 3 provides
a summary of the patients with recurrences.

In our study, a comparison between fertility-
sparing surgery and radical surgery revealed no
statistically significant difference (p=0.097). The
presence of the micropapillary variant (p=0.560),
invasive implants (p=0.554), with a tumor length
exceeding 10 cm (p=0.117) and bilaterality
(p=0.068), preoperative CA-125 values exceeding
35 (p=0.866), and lymphadenectomy (p=0.097),
revealed no statistically significant association with
recurrence rates. The expected statistically
significant increase in recurrence was observed in
advanced stage tumors according to FIGO (p=
0,002). In Table 4, you can see an overview of the
parameters that would impact the recurrence
discussed earlier.

Discussion

Due to the earlier manifestation of BOTSs
compared to other invasive ovarian tumors, it is
crucial to manage patients with this condition in a
manner that preserves fertility and postpones
surgical menopause.
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Table 3: Characteristics of Patients With Recurrence

Pat Ag FI Froze Preope Surgery DFS* OAS*  Fir Treatme Adjuv  Recurren
ient e G n rative (Month * st nt ant ce
(ye O Patho CA125 s) (Mont  hist  after Treat  Histology
ar) St logy level(U hs) olo Recurre ment Outcome
ag /mL) gic e
@ al
res
ult
1 19 II  Serou 123 TUSO 24 39 Ser  RSStt Paclita LGSOCit
B s +oment ous xel +
Borde ectomy Bor platinu
rline +perito derl m;
nectomy ne
2 58 III Serou 472 RSS 48 92 Ser SS¥ Paclita Invasive
C s ous xel + implants
Borde Bor platinu
rline derl m;
ne
3 50 TIIT Serou 25 RSS 124 142 Ser SS Paclita Invasive
C ous xel ¥ implants
Borde Bor platinu
rline derl m;
ne
*DFS : Disease-Free Survival
**OAS  : Over All Survivas
TUSO : Unilateral Salpingo-Oophotectomy
TTRS. :Radical Sitorediiktive Surgery
$LGSOC :Low Grade Serous Ovarian Carcinoma;
¥SS. : Seconder Cytorediictive Surgery
Some recent studies have shown that fertility- risk  of  recurrence after fertility-sparing

sparing surgery increases the risk of BOT
recurrence (13,14). There was no correlation
between fertility-sparing surgery and increased
recurrence in our statistical analysis. Researchers
have found no evidence that (fertility-sparing
surgery increases the risk of recurrence or adverse
effects, which provide credence to our findings
(15,16). Additionally, a literature review found that
patients undergoing BOTs who experience a
recurrence after fertility-sparing surgery can still
undergo attentive follow-up and have the
procedure repeated if they so desire (2). Based on
our research, we found that our recurrence rate
was 3.5% (3 cases). This rate aligns closely with
existing literature (17).

Our analysis found no statistically significant
relationship between histological recurrence and
the presence of invasive implants and
micropapillary structures in BOTs, which were
previously thought to be the leading cause of
histological recurrence (18). Our results show that
oophorectomy and cystectomy do not reduce the

procedures, which contradicts the findings in the
literature (19). Just like in the previous study (19),
when it came to recurrence, we didn't find any
statistically significant difference between radical
surgery and fertility-sparing surgery on BOT
patients.  This  suggests that laparoscopic
procedures, in comparison to laparotomy, would
lead to a rise in recurrence. Previous research
indicated that tumor histology (serous, mucinous,
endometrioid) might affect pregnancy outcomes
after fertility-sparing surgery; however, this was
not the case when the effects of tumor histology
on these outcomes were examined (17-20).
Contrary to earlier literature (13-19), the study
found no statistically significant difference in
recurrence rates between tumors with a diameter
larger than 10 cm, bilateral tumors, and CA-125
values below 35 IU. The recurrence rate increased
significantly as the patients’ FIGO stage
progressed, as has been observed in previous
study (13).
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Table 4: Potential Influencing Factors for Recurrence

N:86(100%)
Non recurrent:83(96%) Recurrent:3(4%) P value

Age (years) 0.104
<40 27(32,5%) 1(33,3%)

> 40 56(67,5%) 2(66,7%)
BMI* (Kg/M2) 0.227
<25 37(45%) 1(33,3%)

>25 46(55%) 2(66,7%)
Menopausal Status 0.371
Premenopausal 62(74%) 1(33,3%)
Postmenopausal 21(26%) 2(66,7%)

CA125 level(U/mL) 0.866
=35 52 1(33,3%)

> 35 21 2(66,7%)
Size (median, range) (cm) 0.117
<10 43(53%) 1(33,3%)

> 10 40(48%) 2(66,7%)
Tumor Laterality 0.068
Unilateral 71(85%) 1(33,3%)
Bilateral 12(15%) 2(66,7%)
Histology 0.845
Serous 49(59,5%) 3(100%)
Mucinous 28(34%) -
Endometrioid 1(1,5%) -

Clearcell 1(1,5%) -
Mix Type 3(3,5%) -
FIGO stage 0.002
IA 65(78%) -
IB 17(21,5%)
I1B 1(1,5%) 1(33,3%)
11 - 2(66,7%)

Surgical approach 0.097
Fertility Sparing Surgery 24(29%) 1(33,3%)

Radical Surgery 59(71%) 2(66,7%)

Surgical Technique 0.611
Laparoscopy 32(38,5%) -
Laparotomy 51(61,5%9 3(100%)
Lymphadenectomy 0.097
yes 20(24%) 2(66,7%)

no 63(76%) 1(33,3%)

Excistent of Invazive 0.554
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Implant

yes 78(94%)
no 5(6%)
Excistent of Noninvazive

Implant

Yes 3(4%)
No 80(96%)

Excistent of
Micropapillary Pattern

Yes 3(4%)
No 80(96%)
Surgical Rupture

Yes 2 (2.4%)
No 81(97.6%)
Spontaneous Rupture

Yes -

No 83(100%)

2(66,7%)
1(33,3%)
0.008

1(33,3%)
2(66,7%)
0.561

1(33,3%)
2(66,7%)
0.931

3(100%)

3(100%)

* BMI: Body Mass Index

Consistent with the literature, one of our patients'
pathology results at the site of recurrence
following secondary cytoreduction showed low
grade ovarian cancer (20,21). Despite the fact that
serous BOTs have the potential to develop into
malignant tumors from the start, they more
commonly advance to low-grade ovarian cancer,
and because they are typically diagnosed early,
their 5-year survival rate is more than 90% (21).
Therefore, early and close follow-up surveys are
highly successful, even if BOTs return or become
malignant.

The limited number of patients with recurrence,
which was just three, constrained the statistical
analysis of our study. Another drawback of our
study was that it was retrospective in nature. Our
study's strength is that it is a single-center
investigation that follows up with patients over an
extended period of time.

Fertility-sparing surgery is a primary treatment
option for borderline ovarian tumors (BOTs) due
to its lack of impact on recurrence rates, favorable
pregnancy outcomes, and ability to delay surgical
menopause. Prospective studies with larger patient
populations are necessary for this subject.

References

1. Wang L, Zhong Q, Tang Q, Wang H. Second
fertility-sparing surgery and fertility-outcomes
in patients with recurrent borderline ovarian
tumors. Archives  of  Gynecology  and

Obstetrics. 2022; 306 : 4,1177-1183.

Abascal-Saiz, A, Sotillo-Mallo, de Santiago ],
Zapardiel 1. Management of borderline
ovarian tumours: a comprehensive review of
the literature. Ecancermedicalscience, 8,

ecancer. 2014. 403

Darai E, Fauvet R, Uzan C, Gouy S, Duvillard
P, Morice, P. Fertility and borderline ovarian
tumor: a systematic review of conservative
recurrence  and
reproduction

management, risk  of
alternative  options. Human
update. 2013; 19: 2, 151-166.
Chevrot A, Pouget N, Bats A S, Huchon C,
Guyon F, Chopin N, et al. Fertility and
prognosis of borderline ovarian tumor after
conservative management: Results of the
multicentric ~ OPTIBOT  study by the
GINECO & TMRG group. Gynecologic
Oncology. 2020; 157 :1, 29-35.

Araujo K G, Jales R M, Pereira P N, Yoshida
A, de Angelo Andrade L, Sarian L. O, et al.
Performance of the IOTA ADNEX model in
preoperative discrimination of adnexal masses
in a gynecological oncology center. Ultrasound
in Obstetrics & Gynecology. 2017; 49:6, 778-
783.

Gershenson DM. Management of borderline
ovarian tumours. Best Pract Res Clin Obstet
Gynaecol. 2017; 41: 49-59.

Tropé C G, Kaern J, Davidson B. Borderline
ovarian tumours. Best Practice & Research
Clinical Obstetrics & Gynaecology. 2012; 26 :3
, 325-336.

NCCN  Clinical Practice Guidelines in
Oncology (NCCN  Guidelines®). Ovarian
cancer. National Comprehensive Cancer
Network. 2013; 12. Available at:

East ] Med Volume:30, Number:2, April-June/2025

324



10.

11.

12.

13.

14.

15.

https://www.nccn.org/professionals/
physician_gls/pdf/ovarian.pdf

Gokcu M, Gungorduk K, Asicioglu O,
Cetinkaya N, Gilingér T, Pakay G et al
Borderline ovarian tumors: clinical
characteristics, management, and outcomes-a
multicenter study. Journal of ovarian research.
2016; 9: 1-8.

Du Bois A, Ewald-Riegler N, De Gregorio N,
Reuss A, Mahner S, Fotopoulou C, et al
Borderline tumours of the ovary: A cohort
study of the Arbeitsgemeinschaft
Gynikologische Onkologie (AGO) Study
Group. European journal of cancer. 2013;
49:8, 1905-1914.

Hauptmann S, Friedrich K, Redline R, Avril S.
Ovarian bordetline tumors in the 2014 WHO
classification: evolving  concepts and
diagnostic criteria. Virchows archiv. 2017; 470,
125-142.

Colombo N, Sessa C, du Bois A, Ledermann J,
McCluggage W G, McNeish I. ESMO-ESGO
consensus conference recommendations on
pathology
biology, early and advanced stages, borderline

tumours and recurrent disease. Annals of
oncology. 2019; 30 :5, 672-705.

Westermann T, Karabeg E, Heitz F, Traut A,
Plett H, Moubarak M,et al. Role of fertility-
sparing surgery and further prognostic factors
in borderline tumors of the

ovary. International Journal of Gynecologic
Cancer. 2024; 34:6.

Kurt D S, Coteli A S D, Kurt A, Boran N.
Outcomes of Fertility Sparing Surgery for
Borderline Ovarian Tumors. Tirk Kadin
Sagligt ve Neonatoloji Dergisi. 2024; 6: 2, 52-
58.

Ozenne A, De Berti M, Body G, Carcopino X,
Graesslin O, Kerbage Y, et al. Risk factors for
recurrence of borderline ovarian tumours after

ovarian cancer: and molecular

16.

17.

18.

19.

20.

21.

conservative surgery and impact on fertility: a
multicentre  study by the Francogyn
group. Journal of Clinical Medicine. 2022; 11
113, 3645.

Delle Marchette M, Ceppi L, Andreano A,
Bonazzi C M, Buda A, Grassi T, et al
Oncologic and fertility impact of surgical
approach for borderline ovarian tumours
treated with fertility sparing surgery. Eur. J.
Cancer. 2019; 111, 61-68.

Pecorino B, Lagana A S, Mereu L, Ferrara M,
Carrara G, Etrusco A, et al. Evaluation of
Borderline ovarian tumor recurrence rate after
surgery with or without fertility-sparing
approach: results of a retrospective analysis.
In Healthcare. 2023; 11: 13, 1922

Sozen H, Vatansever D, Topuz S, Iyibozkurt

C, Kandemir H, Yalgin I, et al
Clinicopathological analysis of borderline
ovarian tumours and risk factors related to
recurrence: experience of single
institution. Journal of Obstetrics and
Gynaecology. 2019; 39:2, 253-258.

Tortajada Valle M, Agusti N, Fusté P,

Mensién E, Diaz-Feijoo B, Glickman A, et al.
Laparoscopic Fertility-Sparing Management of
Borderline Ovarian Tumors: Surgical and
Long-Term Oncological Outcomes. Journal of
Clinical Medicine. 2024; 13:18, 5458.

Vallejos R, Zhantuyakova A, Negri G L,
Martin S D, Spencer S E, Thornton S, et al.
Changes in the tumour microenvironment
mark the transition from serous borderline

tumour to low-grade serous carcinoma. The
Journal of Pathology. 2024; 264: 2, 197-211

Sadlecki, P, Walentowicz-Sadlecka M.
Molecular landscape of borderline ovarian

tumours: A systematic review. Open Medicine.
2024; 19: 1, 20240976.

East ] Med Volume:30, Number:2, April-June/2025

325



