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Abstract: Introduction: Borderline ovarian tumours (BOT) represent 10–20% of epithelial tumours
of the ovary. Although their prognosis is excellent, the recurrence rate can be as high as 30%, and
recurrence in the infiltrative form accounts for 3% to 5% of recurrences. Affecting, in one third of cases,
women of childbearing age, the surgical strategy with ovarian conservation is now recommended
despite a significant risk of recurrence. Few studies have focused exclusively on patients who have
received ovarian conservative treatment in an attempt to identify factors predictive of recurrence
and the impact on fertility. The objective of this study was to identify the risk factors for recurrence
of BOT after conservative treatment and the impact on fertility. Material and methods: This was
a retrospective, multicentre study of women who received conservative surgery for BOT between
February 1997 and September 2020. We divided the patients into two groups, the “R group” with
recurrence and the “NR group” without recurrence. Results: Of 175 patients included, 35 had a
recurrence (R group, 20%) and 140 had no recurrence (NR group, 80%). With a mean follow-up of
30 months (IQ 8–62.5), the overall recurrence rate was 20%. Recurrence was BOT in 17.7% (31/175)
and invasive in 2.3% (4/175). The mean time to recurrence was 29.5 months (IQ 16.5–52.5). Initial
complete peritoneal staging (ICPS) was performed in 42.5% of patients (n = 75). In multivariate
analysis, age at diagnosis, nulliparity, advanced FIGO stage, the presence of peritoneal implants,
and the presence of a micropapillary component for serous tumours were factors influencing the
occurrence of recurrence. The post-surgery fertility rate was 67%. Conclusion: This multicentre study
is to date one of the largest studies analysing the risk factors for recurrence of BOT after conservative
surgery. Five risk factors were found: age at diagnosis, nulliparity, advanced FIGO stage, the presence
of implants, and a micropapillary component. Only 25% of the patients with recurrence underwent
ICPS. These results reinforce the interest of initial peritoneal staging to avoid ignoring an advanced
tumour stage.
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1. Introduction

Borderline ovarian tumours (BOT) were defined in 2003 by the World Health Orga-
nization (WHO) as tumours with “low malignant potential”. These are ovarian tumours
of epithelial origin with proliferation of the stratified epithelial lining layer, but without
stromal invasion and with a borderline contingent strictly above 10% [1].

They represent 10 to 20% of non-benign tumours of the ovary [1]. These tumours are
rare but their incidence is increasing, estimated in France at 4.8/10,000 per year [2]. In
contrast to malignant ovarian tumours, the incidence of BOTs is increasing, probably due
to improvements in histological diagnostic performance [3]. Among women with BOT,
one third are under 40 years of age [4]. In today’s society, where age at first pregnancy is
increasing [5], it is not uncommon for BOT to be diagnosed in a patient with unfulfilled
motherhood desire [6].

The current challenge of surgical management of BOT is to allow ovarian conservative
treatment while performing complete peritoneal staging in order to assess the risk of recur-
rence and to limit recurrence in an invasive form. It is currently accepted that, regardless
of tumour stage, ovarian conservative surgery is recommended for women wishing to
preserve fertility or endocrine function [7–9]. However, while overall survival does not
seem to be negatively affected [8], the risk of local recurrence appears to be increased for
those patients receiving conservative treatment [10,11].

The pregnancy and birth rate after conservative surgery is high, even after a second
conservative surgery for local recurrence [12,13], though there is no consensus on the ideal
surgical procedure to treat these patients with pregnancy desire, presenting a tumour recur-
rence after conservative surgery. Some authors have reported higher rates of recurrence in
women with cystectomy, thus advocating unilateral salpingo-oophorectomy (USO), while
others point out a possible impairment of fertility associated with oophorectomy [14].

It is now accepted that conservative treatment is a risk factor for recurrence of
BOT [7,15–35]. Fertility-sparing surgery has become a major issue in young patients with
BOT with desire for pregnancy. To date, many studies have attempted to identify predictive
factors of recurrence of BOT regardless of surgical strategy, but few have focused exclu-
sively on patients who have had ovarian conservative treatment [13,19,20], to identify these
risk factors for recurrence and to compare the prognosis of these tumours and pregnancy
outcomes: in 2019 and 2020, two observational studies conducted by Chevrot et al. [13]
and Plett et al. [20], including respectively data from 52 and 95 patients, had as their main
objectives analysing the risk factors of recurrence and the fertility of patients treated by
ovarian conservative surgery.

These two studies, although relevant, involved limited numbers of patients and did
not look at as many histological characteristics. These studies focused their analysis on
FIGO stage, histological subtype, and type of conservative treatment. In clinical practice, it
seems relevant to study the different histological features of BOT that may influence the
occurrence of recurrence.

Thus, in this study, we performed a retrospective multicentre analysis of a population
of patients at high risk of recurrence, with the aim of identifying the risk factors of recur-
rence of BOT in these patients with desire of pregnancy, treated by conservative surgery
and to observe the impact of this surgery on fertility in order to improve the therapeutic
management, and to adapt the surveillance.

The objectives of this study were to identify the risk factors for recurrence of BOT and
patients at high risk of recurrence and to evaluate the impact on fertility.
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2. Materials and Methods
2.1. Population

We propose a clinical study based on a retrospective multicentre database updated
in eight French cancer centres belonging to the FRANCOGYN study group: the Univer-
sity Hospital Centres of Tours, Jeanne de Flandre of Lille, Strasbourg, Reims, Marseille,
the Lariboisière Hospital, the Intercommunal Hospital Centre of Poissy, and the “Jean
Verdier” Hospital.

From the overall population, we focused on patients who had undergone conservative
surgery: patients included were had BOT, treated with ovarian conservative surgery
between February 1997 and September 2020, with FIGO stage I to IV tumours, and older
than 18 years of age. All cases were reviewed by an experienced pathologist and defined
according to WHO criteria.

We excluded patients with a borderline contingent less than 10%, those who had
undergone radical surgical treatment, and those for whom data on recurrence status and
survival were not available.

All patients included in the study underwent a preoperative evaluation that included
an interview, clinical examination, pelvic ultrasound imaging, and pelvic MRI in case of an
undetermined ovarian lesion on ultrasound.

2.2. Definitions and Procedures

Epidemiological data of the patients were recorded. The early stages corresponded to
FIGO stage I, and the advanced stage corresponded to FIGO stages II, III, and IV [7].

For the management, we collected data regarding surgical management: date and
type of surgery, along with the approach and performance of complete peritoneal staging.

Conservative treatment was defined according to French guidelines [7] as preser-
vation of the uterus and at least part of the ovary allowing preservation of fertility or
endocrine function.

The recommended peritoneal staging included careful inspection of the peritoneum,
peritoneal cytology, multiple peritoneal biopsies, omentectomy, and appendectomy in
case of mucinous type tumour or macroscopically pathological appearance [35]. It was
called initial complete peritoneal staging (ICPS). It was to be performed at the time of the
first surgery if the diagnosis of BOT was confirmed peroperatively by frozen examination.
However, in case of secondary histological diagnosis, the benefit of a new surgery for
restaging was discussed if there was a risk of existence of extra-ovarian implants (serous
tumour with micropapillary (MP) component) or incomplete abdominopelvic exploration
for serous tumours, and in case of non-visualized appendix or initial cystectomy for
mucinous tumours, allowing then to re-evaluate upwards the initial FIGO stage while
taking into account the potential morbidity associated with this surgical revision. Otherwise,
the peritoneal staging was considered “incomplete”.

Regarding histological data, for serous tumours, peritoneal implants were classified
as non-invasive and invasive (IPI) [29,31–40]. Because the classification of gynaecological
tumours was revised in 2014, in this work, we will maintain this nomenclature of peritoneal
implants [21]. Invasive implant was defined by invasion and destruction of adipose or
peritoneal tissue with desmoplastic stroma-reaction. The term implant should not be used
in the context of mucinous-type BOT, since extraovarian disease associated with mucinous
BOT should be considered a metastasis of ovarian or other organ origin [41].

We also noted the existence of a micro-papillary (MP) component, defined by its
presence over an area of at least 5 mm on the maximum surface [33,34,41]. For serous
tumours, the classical or micro-papillary histologic subtype was specified.

The term microinvasion referred to invasion of less than 5 mm, without desmoplastic
reaction stroma, which can be seen in all morphological subtypes of BOTs [21]. We also
noted the presence of lymphovascular invasion of the ovarian capsule. Tumour stage was
defined according to the 2014 FIGO classification of ovarian tumours [22].
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Desire for pregnancy, post-therapy fertility, number of pregnancies, as well as obstetri-
cal outcome in case of pregnancy, were also collected.

2.3. Definitions and Classifications of Recurrence

In agreement with the literature [42], we defined recurrence as a relapse of the disease
without distinction between the occurrence of a new borderline tumour, extra-ovarian
implants, or an infiltrating tumour.

In case of clinical suspicion of recurrence, patients received a clinical examination,
measurement of tumour markers (CA125, CA19.9), and appropriate radiological examina-
tions (i.e., pelvic ultrasound, CT scan, pelvic MRI, or other as indicated). Confirmation of
the diagnosis of recurrence was by pathological analysis by biopsy or surgery.

The time to recurrence in months was defined as the time between the date of the first
surgery and the date of discovery of the recurrence.

Recurrence-free survival (RFS) was defined as the time from the date of histological
diagnosis to the date of first recurrence and was censored from the date of last news or
death in the absence of recurrence. Overall survival (OS) was defined as the time from the
date of histological diagnosis to the date of death from any cause.

Patients were divided into two groups according to whether they had recurrence (R
group) or not (NR group).

2.4. Statistical Analysis

Univariate analysis was performed to assess patient characteristics (age, BMI, his-
tory), tumour characteristics (bilateral involvement, MP contingent, FIGO stage, peritoneal
implants), and surgical modalities (approach, type of surgery). To compare categorical
variables, we used the chi2 test or Fisher’s exact test when the conditions for chi2 validity
were not required. To compare a continuous variable with a categorical variable, we used
Student’s test, or the Wilcoxon test when the variable did not follow a normal distribution.

Multivariate analysis was performed using a logistic regression model and including
factors that were significant in the univariate analysis.

For the survival data, the curves were made by the Kaplan–Meier method. The
survival analysis was performed with a Cox model allowing the calculation of Odds Ratio
(OR), which was calculated with a 95% confidence interval (95% CI). The results of the tests
were considered significant when the p value was less than 0.05.

Statistical analyses were performed using R.3.1.2 software (Hmisc package, Design
and Survival libraries).

3. Results
3.1. Characteristics of the Study Population

From February 1997 to September 2020, 639 women were managed for BOT. Data from
175 patients meeting the inclusion criteria were analysed.

These data came from eight French centres, members of the FRANCOGYN group: the
University Hospitals of Tours (n = 44), Lille (n = 40), Strasbourg (n = 28), Reims (n = 9),
Marseille (n = 11), Lariboisière (n = 22), Poissy (n = 15), and “Jean Verdier” (n = 6).

Among these patients, 35 had a recurrence (group R, 20%) and 140 had no recurrence
(group NR, 80%).

The epidemiological characteristics of the patients are summarized in Table 1.
The mean age of the patients at the time of diagnosis was 30 years (IQ 25.5–34), and in

93% of cases, the patients were under 45 years of age. In the cohort, 58.8% were nulliparous
(n = 103). The average parity was near 1 child per woman and the average BMI was
23.02 kg/m2 (17.0–45.2).

A first surgery by laparoscopy was performed in 70.8% of cases (n = 124), a complete
initial peritoneal staging was performed according to recommendations for 42.5% of the
surgical procedures. The intraoperative rupture rate was 20.2% (n = 32).

The histological characteristics are summarized in Table 2.
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Table 1. Clinical, biological and surgical characteristics of the population.

n = 175

Demographic data

Mean Age at diagnosis in years, median (IQ) 30 (25.5–34)
Age ≤ 35 years, n (%) 139 (79.4)
Age ≤ 45 years, n (%) 165 (94.2)

Mean BMI (kg/m2), median (IQ) 23.02 (21.0–27.26)
Parity median (IQ) 0.78 (0.0–2.0)
Nulliparity, n (%) 103 (58.8)

Antecedent, n (%)
Unilateral ovariectomy 7 (4.0)
Familial history of breast cancer (NA = 15) 30 (18.7)
Familial history of ovarian cancer (NA = 15) 4 (2.5)

Ca125 (UI/mL), median (IQ) 34.3 (15.9–125.0)
NA 50

Ca 19-9 (UI/mL), median (IQ) 12.8 (5.1–33.0)
NA 9

Ultrasound size of the ovary (mm), median (IQ) 90 (60–150)

Surgical data

Surgical Route
Laparoscopy 124 (70.8)
Laparotomy 42 (24)
Laparo-conversion 8 (4.6)
NA 1 (0.5)
Preoperative Rupture 2 (1.1%)
Peroperative Rupture, n (%) (NA = 15 + 2 preoperative) 32 (20.3)

Type of surgery
Unilateral Cystectomy 43 (24.6)
Unilateral Ovariectomy 109 (62.3)
Bilateral cystectomy 6 (3.4)
Cystectomy and contralateral ovariectomy 17 (9.7)

Peritoneal staging, n (%)
Initial (ICPS) 74 (42.3)
Secondary 97 (55.4)
Incomplete 4 (2.2)

Data: means (minimum–maximum), and number (%), IQ: interquartile range, NA: missing data, mm: millimetre,
BMI: body mass index, CEA: carcinoembryonic antigen, Ca 125: cancer antigen 125, Ca 19-9: carbohydrate
antigen 19-9, CPS: initial complete peritoneal staging.

The average patient follow-up was 30 months (IQ 8–62.5). The overall recurrence rate
was 20% (n = 35). Recurrence was of the borderline type in 89% of cases (n = 31, or 17.7% of
the total population) and of the invasive type in 11% of cases (n = 4, or 2.3% of the total
population).

The mean time to overall recurrence was 29.5 months (IQ 16.5–52.5), the mean time to
BOT recurrence was 53.7 months (IQ 17–60.5), and the mean time to invasive recurrence
was 115 months (IQ 49.2–175).
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Table 2. Histological characteristics.

n = 175

Histological characteristics

Histological type, n (%)
Serous 80 (45.7)
Mucinous 89 (50.8)
Endometrioïd 3 (1.7)
Sero-mucinous 2 (1.1)

Bilateral lesions 23 (13.1)

FIGO stage, n (%)
IA 121 (69.1)
IB 6 (3.4)
IC 26 (14.8)
II 4 (2.3)
III 16 (9.1)
IV 0
NA 2 (1.1)

Positive peritoneal cytology 27 (15.4)

Micro-papillary component for serous type (MP), n (%)
Yes 18 (22.5)

Implants
Presence of implants 25 (14.3)
Invasive peritoneal implants (IPI) 2 (1.1)

Micro-invasion
Yes 12 (8.6)

NA 35 (20)

Recurrence
BOT 31 (17.7)
Invasive 4 (2.3)

Follow-up (months), median (IQ) 30 (8–62.5)
Time to recurrence (months), median (IQ) 29.5 (16.5–52.5)

Data: means (minimum–maximum), and number (%), IQ: interquartile range, cm: centimetres, FIGO: International
Federation of Gynaecology and Obstetrics, MP: micro-papillary, NA: missing data.

3.2. Characteristics of the Study Population According to Recurrence Status

The epidemiological data of each group according to recurrence status are summarized
in Table 3 and histological data in Table 4.

Patients with recurrence after conservative surgery were significantly younger than
those without recurrence (28 years versus 31.5 years, p = 0.02). There was significantly
more preoperative rupture in the recurrence group (6% versus 0% p = 0.049).

Significantly more ICPSs were performed in the non-recurrent group (NR group)
compared to the recurrent group (R group) (46% versus 25%, p = 0.05).

The univariate and multivariate analysis of factors associated with recurrent is sum-
marized in Table 5.



J. Clin. Med. 2022, 11, 3645 7 of 16

Table 3. Epidemiological and surgical characteristics of the population by recurrence status.

R Group NR Group p-Value

n = 35 n = 140

Demographic characteristics

Age mean (years) 28 (±4) 31.5 (±5) 0.02
BMI mean (kg/m2) 22.5 (20.9–26.05) 23.2 (21–27.6) 0.52

<25
Nulliparity, n (%) 27 (77.1) 76 (54.3) 0.15

Family history
Familial history of

breast cancer 11 19 0.03

Familial history of
ovarian cancer 0 4 0.49

Ca125 (UI/mL) 68 (38–177.5) 30 (15–91.9) 0.48

Ca19.9 (UI/mL) 21 (7.5–108.5) 12.6 (4.9–27.7) 0.97

Operative data

Surgical route, n (%) NA = 1
Laparoscopy 27 (77.1) 97 (69.3)
Laparotomy 6 (17.1) 36 (25.7) 0.50
Laparoconversion 1 (2.8) 7 (5)
Preoperative rupture 2 (5.7) 0 (0) 0.049
Peroperative rupture 8 (22.8) 24 (17.1) 0.69

Type of surgery, n (%)
Unilateral cystectomy 6 (17.1) 37 (26.4)
Unilateral salpingo

oophorectomy 19 (54.3) 90 (64.3)

0.02
Bilateral Cystectomy 3 (8.6) 3 (2.1)
Cystectomy and

contralateral oophorectomy 7 (20) 10 (7.1)

Peritoneal staging, n (%)
Initial (ICPS) 9 (25.7) 65 (46.4) 0.049
Secondary 24 (68.6) 73 (52.1) 0.11

Data: means (minimum–maximum), and number (%), IQ (interquartile range), mm: millimetre, BMI: body
mass index, CEA: carcinoembryonic antigen, Ca 125: cancer antigen 125, Ca 19-9: carbohydrate antigen 19-9,
NA: missing data.

In univariate analysis, age less than 35 years (OR = 10.4 (95% CI 1.41–76.2(; p = 0.02),
stage greater than or equal to a FIGO II stage (OR = 10.2 (95% CI 2.22–47.3); p = 0.002),
the presence of an MP component for serous tumours (OR = 4.35 (95% CI 1.82–10.3);
p = 0.0009) and the presence of implants (OR = 2.67 (95% CI 1.24–5.71); p = 0.01) appeared
to significantly influence the risk of recurrence.

Parity appeared to be a protective factor for recurrence, each pregnancy prior to
surgery seemed to significantly reduce the occurrence of recurrence by 36% (OR = 0.36
(95% CI 0.15–0.86); p = 0.02).

For mucinous tumours, there was no association between the presence of in situ
carcinoma and the occurrence of recurrence (p = 0.27).

In multivariate analysis, age less than 35 years (OR = 1.40 (95% CI 1.22–159); p = 0.034),
nulliparity (OR = 8.04 (95% CI 1.73–37.4); p = 0.007), a PM component (OR = 8.47 (95% CI
2.42–29.6); p = 0.0008), as well as the presence of peritoneal implants (OR = 5.52 (95% CI
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1.8–17.0); p = 0.003) appeared to be factors significantly influencing the occurrence of recur-
rence (Table 5).

Of the 175 patients who underwent surgery, 45 had a desire for subsequent pregnancy.
The post-surgery fertility rate was 67% in patients with a desire to become pregnant, with
no significant difference between the two groups, and 51% of patients (n = 23) gave birth.

Table 4. Histological characteristics according to recurrence status.

Group R Group NR p-Value

n = 35 n = 140

Histological characteristics

Histologic type, n (%)
Serous 21 (60) 59 (42.1)
Mucinous 12 (34.3) 77 (55) 0.12
Endométrioïd 1 (2.8) 1 (0.7)
Sero-mucinous 1 (2.8) 1 (0.7)

Bilateral lesion 9 (25.7) 5 (3.6) 0.02

FIGO stage, n (%)
IA 18 (51.4) 103 (73.6)
IB 3 (8.6) 3 (2.1)
IC 5 (14.3) 21 (15) 0.01
II 2 (5.7) 2 (1.4)
III 7 (20) 9 (6.4)

Early stage 26 (74.3) 127 (90.7) 0.008
Advanced stage 9 (25.7) 11 (7.8)
NA = 2
Micro-papillary component
(MP) 8 (32) 10 (12) 0.04

Implants, n (%)
Total 12 (34.3) 13(9.3) 0.0004
IPI 0 (0) 2 (1.4) 0.86

Micro-invasion, n (%) 3 (8.6) 9(6.4) 0.94

Data: means (minimum–maximum), and number (%); FIGO: International Federation of Obstetrics and Gynaecol-
ogy; IPI: invasive peritoneal implants, NA: missing data.

Table 5. Risk factors for recurrence in univariate and multivariate analysis.

OR (IC 95%) p-Value

Univariate analysis

Age at diagnosis ≤ 35 years No Reference
Yes 10.4 (1.41–76.2) 0.02

Nulliparity No Reference
Yes 4.51 (1.91–10.7) 0.0006

Parity 0.36 (0.20–0.66) 0.0008
Unilateral lesion No Reference

Yes 0.33 (0.14–1.81) 0.01
Ca125 (UI/mL) ≥35 Reference

<35 0.17 (0.06–0.51) 0.001
Preoperative rupture No Reference

Yes 7.1 (1.66–30.2) 0.008
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Table 5. Cont.

OR (IC 95%) p-Value

Surgical route Laparoscopy Reference
Laparotomy 0.53 (0.21–1.31) 0.16
Laparoconversion 0.79 (0.11–5.12) 0.82

Peroperative Rupture No Reference
Yes 1.09 (0.47–2.49) 0.83

Type of surgery
Cystectomy and contralateral

oophorectomy Reference

Bilateral cystectomy 0.67 (0.17–2.66) 0.57
Unilateral cystectomy 0.18 (0.05–0.59) 0.004
Unilateral oophorectomy 0.23 (0.09–0.57) 0.001

Histology Serous 0.82 (0.10–6.15) 0.84
Mucinous 0.39 (0.05–3.09) 0.37

FIGO stage IA Reference
IB 3.87 (1.10–13.6) 0.03
IC 2.45 (0.87–6.88) 0.09
II 10.2 (2.22–47.3) 0.002
III 4.57 (1.82–11.4) 0.001
other 3.93 (1.79–8.64) 0.0006

MP Component No Reference
Yes 4.35 (1.82–10.3) 0.0009

Implants No Reference
Yes 4.95 (2.36–10.4) <0.001

Microinvasion No Reference
Yes 1.28 (0.39–4.22) 0.68

OR (IC 95%) p-value

Multivariate analysis

Age at diagnosis ≥35 years Reference
≤35 years 1.40 (1.22–159) 0.034

Nulliparity No Reference
Yes 8.04 (1.73–37.4) 0.007

Type of surgery
Cystectomy and contralateral

oophorectomy Reference

Bilateral cystectomy 1.67 (0.25–10.8) 0.58
Unilateral cystectomy 1.51 (0.22–10.26) 0.67
Unilateral oophorectomy 4.47 (0.13–1.53) 0.20

MP Component No Reference
Yes 8.47 (2.42–29.6) 0.0008

Peritoneal Implants No Reference
Yes 5.52 (1.8–17.0) 0.003

Data: means (minimum–maximum), and number (%), mm: millimetre, BMI: body mass index, Ca 125: cancer
antigen 125, K: cystectomy, USO: unilateral salpingo-oophorectomy, FIGO: International Federation of Obstetrics
and Gynaecology, MP: micropapillary.

4. Discussion

In this study, we analysed data from 175 patients with conservative management for
BOT, 35 of whom had a recurrence (20%).

Our study identified four risk factors for recurrence of BOT after conservative treat-
ment in multivariate analysis: age at diagnosis, nulliparity, a micropapillary component,
and the presence of peritoneal implants.

This series is one of the largest reported to date on the conservative treatment of BOT.
The results of our study contain two important messages. The first concerns the oncological
results and safety of conservative treatment of BOT, the second concerns the risk factors for
recurrence of BOT.
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To date, it is accepted that conservative surgery is associated with an increased risk of
recurrence [7]. Therefore, we know that we are interested in a subpopulation belonging
to a group at high risk of recurrence. Numerous studies have identified conservative
surgery as a risk factor for recurrence of BOT, though without impact on overall patient
survival [14–16,43,44]. A 2014 meta-analysis by Vasconcelos et al. [44], highlighted for
serous tumours, that among the different conservative treatments, USO was associated
with a significantly lower rate of recurrence than simple cystectomy, without impact on
survival. For bilateral tumours, the recurrence risk was similar after bilateral cystectomy
or USO combined with contralateral cystectomy, so the former option was recommended.
For mucinous tumours, USO was recommended over simple cystectomy [45] with a signifi-
cantly lower recurrence rate for USO.

These results were confirmed by two studies: one by Ouldamer et al., the other by
Bendifallah et al. [17,42], proposing a predictive model of the risk of recurrence, in which
conservative surgery and in particular cystectomy showed a strong association with an
increased risk of recurrence at 5 years (respectively HR = 10.25 95% CI (5.2–20.22)) and
HR = 11.35 95% CI (4.01–32.08)).

The recurrence rate was significant (20%) but fortunately, the vast majority of recur-
rences were of the borderline type (89% of recurrences), and 4 patients (11% of recurrences)
had a recurrence of the invasive type. In a review of the literature by Morice et al. [31]
regarding the risk of recurrence of the invasive form of BOT, among 1800 conservative
surgeries performed on BOT, only 10 recurrences were reported for the early stage. It is
difficult to determine whether such recurrences could be related to the natural history of
the tumour or to the conservative approach.

The overall mean time to recurrence for BOTs was 29.5 months (IQ 16.5–52.5) and
the 5-year and 10-year recurrence-free survival were 74.2% and 58%, respectively. In
recent studies [13,16,20], the results are similar with a mean time to recurrence between
(30–36 months) (Table 6) and a recurrence-free survival between (60–80%) at 5 years and
between (42–74%) at 10 years. Our results support the interest of conservative surgery
for young patients with BOT with a desire for pregnancy. Nevertheless, there is a risk
of invasive recurrence and therefore a risk of death (0.6% in our cohort, identical to the
literature, estimated at 0.5% after conservative surgery) [14]. During the first postoperative
years, it seems difficult to determine the adequate modalities and duration of surveillance.
Careful follow-up is therefore mandatory, and patients should be informed of this rare risk.

The second important point concerns the risk factors for recurrence:
Patients who had recurred were significantly younger than patients who had not

recurred, and an age below 35 years appeared to be a risk factor for recurrence of BOT in
multivariate analysis. In the literature, the young age of patients is frequently found to
be a prognostic factor for recurrence of BOT [42,46]. In multivariate analysis, it was the
only factor found in the study by Uzan et al. [46]. As they have a longer life expectancy,
young patients would theoretically have a higher risk of recurrence, since recurrence of
BOT can occur after a long period, which may be more than 15 years after the initial
management [47].

Nulliparity also appears to be a factor influencing the occurrence of recurrence of
BOT. To our knowledge, we have not found any study that has analysed the influence of
nulliparity on recurrence of BOT.

In our study, and as expected, an advanced FIGO stage was found to be a risk factor
for recurrence of BOT after conservative surgery. This result is consistent with the literature,
as many authors have shown that advanced FIGO stage (≥II) was a factor in recurrence
risk and decreased recurrence-free survival after conservative treatment, even in the case
of complete surgery [15,16,19,28,37,43,48,49].
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Table 6. (A) literature review of oncological results and fertility of patients with advanced stage of serous BOT after conservative surgery. (B) literature review of
oncological results and fertility of patients with early stages serous BOT after conservative surgery.

(A)

Authors Year
Number of

Patients with
Stage II/III BOT

Median Age at
Surgery (years)

Median
Follow-Up
(Months)

Number of Patients
with Further
Pregnancy

Median Delay
Surgery-

Pregnancy,
(Months)

Number of
Recurrences

Number of
Invasive

Recurrence
Death

Median Time to
Recurrence
(Months)

Morice et al. 2001 12 / / 4 (33.3%) / 4 (33.3%) 0 (0%) 0 (0%) /

Camatte et al. 2002 17 25 (14–35) 60 (6–138) 7 (41.2%) 8 (1–55) 9 (52.9%) 2 (11.8%) 0 (0%) 17.5 (5–48)

Uzan et al. 2010 40 26 (14–40) 57 (4–235) 14 (35.9%) 13.5 (3–183) 22 (56.4%) 3 (7.7%) 1 (0.2%) 48 (4–115)

Kane et al. 2010 14 28 (16–40) 36 (16–160) 5 (38.5%) / 8 (57.1%) 3 (21.4%) 0 (0%) 26 (11–53)

Chanson et al. 2011 5 32.5 (25–34) 71.4(10–135) 4 (80.0%) / 1 (20.0 %) 2 (40%) 0 (0%) 40 (16–77)

Helpman et al. 2015 59 35 55.3 34 (57.6%) / 27 (45.8) / 6 (10%) 30.6

Ziyang Lu et al. 2019 21 28 (22–37) 74 (16–214) 4 (40%) 29 (18–35) 5 (26.3%) / 0 (0%) 26 (18–53)

Gouy et al. 2020 65 / / 20 (68.9%) / 38 (58%) 8 (12.3%) 3 (4.6%) /

Plett et al. 2020 70 / / 41 (82.9%) / 18 (25.5%) 4 (5.7%) 1 (0.3%) /

(B)

Authors Year
Number of

Patients with
Stage I BOT

Median Age at
Surgery (Years)

Median
Follow-Up
(Months)

Number of Patients
with Further
Pregnancy

Median Delay
Surgery-

Pregnancy,
(Months)

Number of
Recurrences

Number of
Invasive

Recurrences
Death

Median Time to
Recurrence
(Months)

Fauvet et al. 2005 162 35.5 (21.9–48.9) 84.8 (32.7–136.9) 21 (38.3%) 28.6 (4–89) 27 (16.6%) 0 (0%) 0 (0%) 39.6

Tinelli et al. 2007 43 28.9 44.5 (4–125) 21 (49%) 28.5 (14–43.2) 3 (7%) 0 (0%) 0 (0%) 30 (28–34)

Yinon et al. 2007 62 28 (13–44) 88 25 (40.3%) 42 (9–144) 16 (25.8%) / 0 (0%) 36 (7–81)

Park et al. 2009 184 / / 27 (73%) / 3(5%) 2 (1%) 1 (0.5%) 65

Uzan et al. 2014 119 29 (11–65) 45 (12–120) 33 (27%) 27 38 (32%) 2 (1.7%) 1 (0.7%) 36.1

Fang et al. 2016 54 28 46.5 (13–146) 36 (68%) / 19 (35.2%) 0 (0%) 0 (0%) 55

Helpman et al. 2017 112 30 (21.1–38.2) 75 42 (38%) / 40 (35%) 8 (4.8%) 11 (4.5%) 32

Delle
Marchette et al. 2019 535 / 162 252 (47.1%) / 139 (26%) / / 31.5

Chevrot et al. 2020 52 31.9 57 33 (63%) / 20 (38%) / 0 (0%) 30.4

Plett et al. 2020 352 33.2 63 41 (82.3%) / 18 (5.1%) 4 (1.1%) 1 (0.3%) 32 (6–141)
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The presence of implants was also a risk factor for recurrence of BOT in multivariate
analysis. We did not find a difference according to whether the implants were invasive or
not. In the literature, invasive peritoneal implants (IPI) are often found to be predictive
factors of recurrence of BOT associated with a significantly decreased recurrence-free
survival [50–52]. It is unclear whether these IPIs were suspected at the time of exploration of
the peritoneal cavity or whether they were confirmed histologically by routine biopsies [7].
In the latter case, it is easy to understand the importance of peritoneal staging because the
presence of IPIs raises the FIGO classification and may change the therapeutic management
and surveillance.

Our study found a significantly higher rate of MP component in the R group (32%
versus 12%, p = 0.04). The presence of an MP component appeared to be a factor associated
with the risk of recurrence of BOT in multivariate analysis. There are few studies on the con-
servative management of MP serous BOTs, and opinions differ. For Vasconcelos et al. [47],
the MP subtype, all FIGO stages included, was associated with more lethal recurrence than
conventional advanced serous BOT (OR = 0.501; p = 0.003). Conversely, Uzan et al. [49], in
a series of high-grade serous BOT, showed that the MP pattern was not associated with a
poor prognosis (p = 0.8) and that the only factor predicting recurrence in the cohort was the
use of conservative treatment (p = 0.007).

In our work, the type of conservative surgery did not appear to be a factor influencing
the occurrence of recurrence in multivariate analysis. Our work seems to be in agreement
with the literature. A recent Italian study, representing the largest observational study of
BOT after conservative surgery to date, conducted by Delle Marchette et al. [19], showed no
association between the type of conservative surgery and the risk of recurrence (HR = 1.34
(95% CI 0.98–1.81); p = 0.06). A French meta-analysis [14], however, and a large German
multicentre series [26], showed that ultraconservative surgery increases the risk of recur-
rence (OR = 2.36 (95% CI 1.22–4.55); p = 0.002). Nevertheless, this does not mean that
oophorectomy should be preferred to cystectomy, as the use of the latter procedure also
increases the fertility rate. A recent phase III trial by Palomba et al. [53,54] (the only one
concerning BOT to date), showed that bilateral cystectomy had better fertility outcomes
compared to USO associated with contralateral cystectomy (OR = 8.05 (95% CI 1.20–9.66);
p < 0.01), with a shorter surgery-to-pregnancy time (p < 0.02), despite a significantly shorter
RFS (p < 0.001). Preservation of maximum healthy ovarian volume (and follicles) should
therefore be proposed to improve fertility outcomes. Cystectomy therefore appears to
be the preferred surgical procedure for young women wishing to preserve their fertility,
whatever the FIGO stage, whereas oophorectomy is recommended for postmenopausal
women [7]. There are no clear criteria to date to suggest that performing cystectomy for
BOT is detrimental to long-term survival.

In our study, only 42.5% of patients underwent initial complete peritoneal staging
(ICPS). Among them, an ICPS was performed in only 25% of patients with recurrence versus
46% of patients without recurrence. It should be noted that there was significantly less
recurrence after SPCI. Our results are in agreement with the meta-analysis of Shim et al. [55]
based on observational studies, which shows that IPCS appears to significantly reduce
recurrence in patients with BOT (OR = 0.64 (95% CI 0.47–0.87); p < 0.05). Several studies have
found an increase in recurrence rate proportional to the number of missing procedures, with
omentectomy being the procedure with the greatest impact (HR = 1.91 (95% CI 1.15–3.19);
p = 0.013) [55,56]. Similar to our results, these studies also found a low rate of ICPS in
accordance with the recommendations (between 31.7 and 49.7%), which represented a bias
in the analysis of recurrences with a probable underestimation of the FIGO stage and a
risk of performing an incomplete resection with a tumour residue. The benefit of ICPS
would be to not ignore the presence of peritoneal implants in order to not under-stratify
the patients.

On the other hand, our study did not find any significant difference in the risk of
recurrence after restaging (p = 0.11), which is also in line with the literature since the
meta-analysis by Chevrot et al. [57] showed that restaging did not influence the risk of
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recurrence of BOT (OR = 0.88 (95% CI 0.41–1.92); p = 0.76). The latest recommendations
on the benefits of a new surgical staging, however, are clear [7], even though this repeat
procedure exposes patients to anaesthetic and surgical risks. It would appear from our
study and the literature that this strategy has no impact on RR. The benefit of restaging
is not clear but should be discussed in patients with serous BOTs with MP pattern or for
whom visual exploration of the peritoneal cavity is incomplete [41,58].

The studies are mainly concerned with serous type BOT, Table 6 show that pregnancy
rates are higher in the Asian series of Park et al. [59], Fang et al. [43], and Chanson et al. [60],
in which the percentage of mucinous tumours treated conservatively is higher than in the
other series: the pregnancy rates were 73% and 68%, respectively, and 80% and more than
half of the patients who underwent conservative surgery were managed for mucinous type
tumours. Unfortunately, to our knowledge, data regarding mucinous tumours and fertility
after conservative surgery are scarce.

The prognosis of advanced stage BOT after conservative treatment is more reserved,
even though this therapeutic option appears to be encouraged overall [20,48,61–63]. For
Uzan et al. [62] and Gouy et al. [48], despite a high recurrence rate (respectively 56% and
58%), the spontaneous pregnancy rate was good after conservative treatment (35.9% and
68.9%), and overall survival was excellent (100% at 5 years and 92% at 10 years), even
though SRH was significantly reduced compared to early stages (HR = 25 (95% CI 7.7–95);
p < 0.001) for the second team. Darai et al. [14], reported a lower spontaneous pregnancy
rate than early-stage tumours (34% vs. 54%) with a high local and lethal RR (38% (95% CI
26–50%)) for advanced stages compared to early stage (13% (95% CI 10–16%)). As shown in
Table 6, although the local recurrence rate is high [6,64], the prognosis is good, and fertility
seems to be preserved with a post-surgery pregnancy rate between 35 and 70% depending
on the series [48,61] and no impact on overall survival is found. However, in view of the
high risk of local and invasive recurrence, careful and close surveillance with a prolonged
follow-up period seems necessary.

While the risk of recurrence is significantly associated with fertility-preserving surgery,
this does not appear to have an impact on patient survival. Invasive recurrence, influencing
patient survival, remains a rare event after conservative treatment. Most recurrent lesions
are non-invasive in nature and can be easily treated with conservative surgery. Therefore,
it appears that the increased recurrence rate after conservative surgery does not impact
patient survival.

While peritoneal staging does not appear to have an impact on the recurrence of BOT,
ICPS seems on the contrary to decrease the risk of recurrence. Our results reinforce the
interest of ICPS in order not to ignore an advanced tumour stage, in particular, with the
presence of peritoneal implants which represents a factor influencing the occurrence of
recurrence, and thus, to limit the recurrence of BOT after conservative surgery. It would
therefore seem desirable to refer patients to an expert surgical oncology centre in order to
optimise and harmonise the overall management of these patients.

Author Contributions: Conceptualization, L.O., A.O. and M.D.B.; methodology E.R. and L.O.;
software, A.O. and L.O.; validation, all authors; formal analysis, L.O. and A.O.; investigation and
resources, A.O., M.D.B., G.B., X.C., O.G., Y.K., C.A., C.H., A.B., C.M., E.R. and L.O.; data curation, A.O.,
M.D.B., G.B., X.C., O.G., Y.K., C.A., C.H., A.B., C.M., E.R. and L.O.; writing—original draft preparation,
A.O. and L.O. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: In accordance with the French law, this retrospective study
of medical records was authorized by MR-004. Participants were informed that their information
might be used for biomedical research purposes and that they had the right to object.

Informed Consent Statement: Participants were informed that their information might be used for
biomedical research purposes and that they had the right to object.

Data Availability Statement: Data is contained within the article.



J. Clin. Med. 2022, 11, 3645 14 of 16

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hart, W.R. Borderline epithelial tumors of the ovary. Mod. Pathol. 2005, 18, S33–S50. [CrossRef] [PubMed]
2. Ray-Coquard, I.; Pautier, P.; Pujade-Lauraine, E.; Méeus, P.; Morice, P.; Treilleux, I.; Duvillard, P.; Alexandre, J.; Lhomme, C.;

Selle, F.; et al. Rare ovarian tumours: Therapeutic strategies in 2010, national website observatory for rare ovarian cancers and
delineation of referent centers in France. Bull. Cancer 2010, 97, 123–135. [CrossRef] [PubMed]

3. Seong. Controversies in Borderline Ovarian Tumors. Available online: https://pubmed.ncbi.nlm.nih.gov/26404125/ (accessed
on 17 November 2020).

4. Sherman, M.E.; Mink, P.J.; Curtis, R.; Cote, T.R.; Brooks, S.; Hartge, P.; Devesa, S. Survival among women with borderline ovarian
tumors and ovarian carcinoma: A population-based analysis. Cancer 2004, 100, 1045–1052. [CrossRef] [PubMed]

5. Shufaro, Y.; Schenker, J.G. Pregnancies beyond the human biological fecundity. Womens Health 2012, 8, 49–55. [CrossRef]
6. Helpman, L.; Beiner, M.E.; Aviel-Ronen, S.; Perri, T.; Hogen, L.; Jakobson-Setton, A.; Ben-Baruch, G.; Korach, J. Safety of ovarian

conservation and fertility preservation in advanced borderline ovarian tumors. Fertil. Steril. 2015, 104, 138–144. [CrossRef]
7. Bourdel, N.; Huchon, C.; Wahab, C.A.; Azaïs, H.; Bendifallah, S.; Bolze, P.; Brun, J.; Canlorbe, G.; Chauvet, P.; Chereau, E.; et al.

Borderline ovarian tumors: Guidelines from the French national college of obstetricians and gynecologists (CNGOF). Eur. J.
Obstet. Gynecol. Reprod. Biol. 2021, 256, 492–501. [CrossRef]

8. Fauvet, R.; Poncelet, C.; Boccara, J.; Descamps, P.; Fondrinier, E.; Daraï, E. Fertility after conservative treatment for borderline
ovarian tumors: A French multicenter study. Fertil. Steril. 2005, 83, 284–290. [CrossRef]

9. Tinelli, F.G.; Tinelli, R.; La Grotta, F.; Tinelli, A.; Cicinelli, E.; Schönauer, M.M. Pregnancy outcome and recurrence after
conservative laparoscopic surgery for borderline ovarian tumors. Acta Obstet. Gynecol. Scand. 2007, 86, 81–87. [CrossRef]

10. Alvarez, R.M.; Vazquez-Vicente, D. Fertility sparing treatment in borderline ovarian tumours. Ecancermedicalscience 2015, 9, 507.
[CrossRef]

11. du Bois, A.; Trillsch, F.; Mahner, S.; Heitz, F.; Harter, P. Management of borderline ovarian tumors. Ann. Oncol. 2016, 27 (Suppl. 1), i20–i22.
[CrossRef]

12. Uzan, C.; Muller, E.; Kane, A.; Gouy, S.; Bendifallah, S.; Fauvet, R.; Darai, E.; Morice, P. Fertility sparing treatment of recurrent
stage I serous borderline ovarian tumours. Hum. Reprod. 2013, 28, 3222–3226. [CrossRef] [PubMed]

13. Chevrot, A.; Pouget, N.; Bats, A.-S.; Huchon, C.; Guyon, F.; Chopin, N.; Rousset-Jablonski, C.; Beurrier, F.; Lambaudie, E.;
Provansal, M.; et al. Fertility and prognosis of borderline ovarian tumor after conservative management: Results of the
multicentric OPTIBOT study by the GINECO & TMRG group. Gynecol. Oncol. 2020, 157, 29–35. [PubMed]

14. Daraï, E.; Fauvet, R.; Uzan, C.; Gouy, S.; Duvillard, P.; Morice, P. Fertility and borderline ovarian tumor: A systematic review
of conservative management, risk of recurrence and alternative options. Hum. Reprod. Updat. 2013, 19, 151–166. [CrossRef]
[PubMed]

15. Sangnier, E.; Ouldamer, L.; Bendifallah, S.; Huchon, C.; Collinet, P.; Bricou, A.; Mimoun, C.; Lecointre, L.; Graesslin, O.; Raimond,
E. Risk factors for recurrence of borderline ovarian tumors in France: A multicenter retrospective study by the FRANCOGYN
group. J. Gynecol. Obstet. Hum. Reprod. 2020, 50, 101961. [CrossRef]

16. Helpman, L.; Yaniv, A.; Beiner, M.E.; Aviel-Ronen, S.; Perri, T.; Ben-Baruch, G.; Hogen Ben-David, L.; Jakobson-Setton, A.; Korach,
J. Fertility preservation in women with borderline ovarian tumors—How does it impact disease outcome? A cohort study. Acta
Obstet. Gynecol. Scand. 2017, 96, 1300–1306. [CrossRef]

17. Bendifallah, S.; Ballester, M.; Uzan, C.; Fauvet, R.; Morice, P.; Darai, E. Nomogram to predict recurrence in patients with early-
and advanced-stage mucinous and serous borderline ovarian tumors. Am. J. Obstet. Gynecol. 2014, 211, 637.e1–637.e6. [CrossRef]

18. Ouldamer, L.; Bendifallah, S.; Naoura, I.; Body, G.; Uzan, C.; Morice, P.; Ballester, M.; Daraï, E. Nomogram to predict live birth
rate after fertility-sparing surgery for borderline ovarian tumours. Hum. Reprod. 2016, 31, 1732–1737. [CrossRef]

19. Delle Marchette, M.; Ceppi, L.; Andreano, A.; Bonazzi, C.M.; Buda, A.; Grassi, T.; Giuliani, D.; Sina, F.; Lamanna, M.; Bianchi,
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. [CrossRef] [PubMed]

20. Plett, H.; Harter, P.; Ataseven, B.; Heitz, F.; Prader, S.; Schneider, S.; Heikaus, S.; Fisseler-Eckhoff, A.; Kommoss, F.; Lax,
S.F.; et al. Fertility-sparing surgery and reproductive-outcomes in patients with borderline ovarian tumors. Gynecol. Oncol. 2020,
157, 411–417. [CrossRef]

21. Kurman, R.J. IARC Publications–WHO Classification of Tumours of Female Reproductive Organs. Fourth Edition–IARC. Avail-
able online: https://www.iarc.who.int/news-events/iarc-publications-who-classification-of-tumours-of-female-reproductive-
organs-fourth-edition/ (accessed on 14 June 2022).

22. Prat, J. FIGO’s staging classification for cancer of the ovary, fallopian tube, and peritoneum: Abridged republication. J. Gynecol.
Oncol. 2015, 26, 87–89. [CrossRef]

23. Silverberg, S.G.; A Bell, D.; Kurman, R.J.; Seidman, J.D.; Prat, J.; Ronnett, B.M.; Copeland, L.; Silva, E.; Gorstein, F.; Young, R.H.
Borderline ovarian tumors: Key points and workshop summary. Hum. Pathol. 2004, 35, 910–917. [CrossRef] [PubMed]

24. Skirnisdottir, I. Borderline Ovarian Tumors in Sweden 1960–2005: Trends in Incidence and Age at Diagnosis Compared to Ovarian
Cancer. Available online: https://pubmed.ncbi.nlm.nih.gov/18661518/ (accessed on 14 June 2022).

http://doi.org/10.1038/modpathol.3800307
http://www.ncbi.nlm.nih.gov/pubmed/15761465
http://doi.org/10.1684/bdc.2010.1017
http://www.ncbi.nlm.nih.gov/pubmed/20007069
https://pubmed.ncbi.nlm.nih.gov/26404125/
http://doi.org/10.1002/cncr.20080
http://www.ncbi.nlm.nih.gov/pubmed/14983501
http://doi.org/10.2217/WHE.11.83
http://doi.org/10.1016/j.fertnstert.2015.03.038
http://doi.org/10.1016/j.ejogrb.2020.11.045
http://doi.org/10.1016/j.fertnstert.2004.10.009
http://doi.org/10.1080/00016340600994596
http://doi.org/10.3332/ecancer.2015.507
http://doi.org/10.1093/annonc/mdw090
http://doi.org/10.1093/humrep/det371
http://www.ncbi.nlm.nih.gov/pubmed/24067602
http://www.ncbi.nlm.nih.gov/pubmed/32241341
http://doi.org/10.1093/humupd/dms047
http://www.ncbi.nlm.nih.gov/pubmed/23242913
http://doi.org/10.1016/j.jogoh.2020.101961
http://doi.org/10.1111/aogs.13203
http://doi.org/10.1016/j.ajog.2014.06.028
http://doi.org/10.1093/humrep/dew137
http://doi.org/10.1016/j.ejca.2019.01.021
http://www.ncbi.nlm.nih.gov/pubmed/30826658
http://doi.org/10.1016/j.ygyno.2020.02.007
https://www.iarc.who.int/news-events/iarc-publications-who-classification-of-tumours-of-female-reproductive-organs-fourth-edition/
https://www.iarc.who.int/news-events/iarc-publications-who-classification-of-tumours-of-female-reproductive-organs-fourth-edition/
http://doi.org/10.3802/jgo.2015.26.2.87
http://doi.org/10.1016/j.humpath.2004.03.003
http://www.ncbi.nlm.nih.gov/pubmed/15297959
https://pubmed.ncbi.nlm.nih.gov/18661518/


J. Clin. Med. 2022, 11, 3645 15 of 16

25. Ouldamer, L.; Body, G.; Daraï, E.; Bendifallah, S. Tumeurs frontières de l’ovaire. Recommandations pour la pratique clinique
du CNGOF—Aspects épidémiologiques et facteurs de risque. Gynécologie Obs. Fertil. Sénologie 2020, 48, 239–247. [CrossRef]
[PubMed]

26. du Bois, A.; Ewald-Riegler, N.; de Gregorio, N.; Reuss, A.; Mahner, S.; Fotopoulou, C.; Kommoss, F.; Schmalfeldt, B.; Hilpert, F.;
Fehm, T.; et al. Borderline tumours of the ovary: A cohort study of the Arbeitsgmeinschaft Gynäkologische Onkologie (AGO)
Study Group. Eur. J. Cancer 2013, 49, 1905–1914. [CrossRef] [PubMed]
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