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ORIGINAL ARTICLE – GYNECOLOGIC ONCOLOGY
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Médecine Translationnelle de Strasbourg (FMTS), Université de Strasbourg, Strasbourg, France; 5Department of
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ABSTRACT

Background. Borderline ovarian tumors (BOTs) are

tumors with a favorable prognosis but whose management

by consensus is essential to limit the risk of invasive

recurrence. This study aimed to conduct an inventory of

surgical practices for BOT in France and to evaluate the

conformity of the treatment according to the current French

guidelines.

Methods. This retrospective, multicenter cohort study

included nine referral centers of France between January

2001 and December 2018. It analyzed all patients with

serous and mucinous BOT who had undergone surgery. A

peritoneal staging in accordance with the recommendations

was defined by performance of a peritoneal cytology, an

omentectomy, and at least one peritoneal biopsy.

Results. The study included 332 patients. A laparoscopy

was performed in 79.5% of the cases. Treatment was

conservative in 31.9% of the cases. The recurrence rate was

significantly increased after conservative treatment (17.3%

vs 3.1%; p\0.001). Peritoneal cytology was performed for

95.5%, omentectomy for 83.1%, and at least one biopsy for

82.2% of the patients. The overall recurrence rate was

7.8%, and the recurrence was invasive in 1.2% of the cases.

No link was found between the recurrence rate and the
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conformity of peritoneal staging. The overall rate of stag-

ing noncompliance was 22.9%.

Conclusion. The current standards for BOT management

seem to be well applied.

Borderline tumors of the ovary (BOTs), first described

by Taylor1 in 1929, account for 10% to 20% of ovarian

tumors.2–4 According to the World Health Organization

(WHO) definition, a borderline tumor is has no obvious

invasion of the stroma and exhibits both mitotic activity

and nuclear abnormalities ranging from clearly benign to

indisputably malignant tumors of similar cell type.5,6

The group most affected by BOTs are women younger

than 40 years who may not yet have completed their par-

ental project.7 Although the survival rate is excellent,

estimated to be 100% at 5 years and 92% at 10 years, the

estimated recurrence rate is between 9 and 34% depending

on the series and the type of surgical management.7–9

Conservative surgery currently is known and accepted to

be a desirable alternative for young women.9,10 The chal-

lenge of surgical management then is to allow conservative

treatment associated with complete peritoneal staging. For

this, it is necessary that surgical management be consensual

to limit the risk of recurrence in an invasive manner, in an

optimal manner from the initial stage, and in accordance

with the recommendations11 updated in 2020 by the French

National College of Obstetricians and Gynecologists

(CNGOF).12 We used the previous recommendations for

comparison because these were the recommendations in

effect at the time of patient management. The main

objective of this study was to conduct an inventory of

surgical practices for BOT in France. The secondary

objective was to evaluate the conformity of the treatment

according to the current French guidelines.

MATERIALS AND METHODS

A retrospective, multicenter cohort study was conducted

in the following nine referral centers of France constituting

the FRANCOGYN study group: Tenon hospitals, Jean

Verdier, Créteil, Poissy and La Pitié Salpêtrière in Paris

and the Parisian region, as well as the University Hospitals

of Lille, Rennes, Tours, and Strasbourg. All the women

gave their consent to participate in the study. The research

protocol was approved by the Ethics Committee for

Research in Obstetrics and Gynecology (CEROG

2016-GYN 1003).

The study analyzed the medical records of all patients

with histologically confirmed mucinous and serous BOT

subtypes at all stages according to the Federation of

Gynecology and Obstetrics (FIGO) classification diag-

nosed between January 2001 and December 2018. Among

these patients, we included those who at the initial

assessment had undergone surgery. The study excluded

invasive ovarian tumors discovered during definitive ana-

tomo-pathologic examination, tumors of an endometriosis

subtype, patients with incomplete medical records, BOT

discovered during pregnancy, and patients who did not

undergo surgery. The study enrolled 332 patients.

The following clinical and demographic variables were

collected: age at diagnosis, body-mass index (BMI), hor-

monal status, parity and gestity, mode of diagnosis,

preoperative assessment performed, and preoperative

CA125 level. If CA125 was 35 IU/mL or greater, it was

considered positive. Tumor characteristics also were

detailed, namely, FIGO stage13 and histologic data of

tumors. Surgical procedures were performed (approach,

extemporaneous examination, peritoneal cytology, proce-

dures performed).

The French recommendation is a reference framework

for the management of BOT initially published in 2002 by

the team at the Gustave Roussy Institute14 and updated in

the 2018 recommendations,15 which will be our reference

in this article.

Statistical Analysis

Descriptive analysis of all the included patients was

performed. Patient characteristics, tumor characteristics,

and operative findings were compared using Student’s t test

for quantitative variables and Fisher’s exact tests for

qualitative variables.

All statistical tests were two-sided, and the significance

level was set at 0.05. Statistical analyses were performed

using SAS Studio (SAS Institute, Cary, NC, USA).

RESULTS

Characteristics of the Cohort (Table 1)

The study enrolled 332 patients from the FRANCOGYN

database of BOT with an average age at diagnosis of 48.8

years (range, 16–92 years). Of these patients, 43% were

postmenopausal (n = 143). The rate of nulliparity was

32.8% (n = 109). An adnexal mass was discovered inci-

dentally in 44.6% of the cases (n = 148), and in the context

of pelvic pain in 36.1% of the cases (n = 120). The tumor

was serous in 52.7% of the cases (n = 175) and mucinous in

43.4% of the cases (n = 144).

Preoperative Assessment (Table 1)

An ultrasound was performed in 91.3% of the cases (n =

303). The average tumor size was 11.8 cm (range, 1–42
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cm), and in 19% of the cases the tumor was bilateral (n =

63). Pelvic magnetic resonance imaging (MRI) was per-

formed in 63% of the cases (n = 209) and suspected BOT in

55% of the cases (n = 115). An abdominopelvic computed

tomography (CT) scan was requested in 39.2% of the cases

(n = 130). The mean CA-125 was 537.5 U/ml (range,

3–28513 U/ml).

Track First (Table 2)

Laparoscopy was performed in 79.5% of the cases (n =

265), and 23% of these cases were converted to laparotomy

(n = 61). A first laparotomy was performed in 20.2% of the

cases (n = 67). Tumor size was significantly greater in the

laparotomy and laparoconversion group than in the

laparoscopy group (16.7 vs 8.7 cm; p\0.005). The FIGO

stages of the tumors and the number of implants found did

not differ significantly between the two approaches. The

laparoscopy patients had higher rates of intraoperative

ruptures (17.6% vs 10.9%; p = 0.12) and staging non-

compliance (25.6% vs 18.8%; p = 0.18), but the differences

were not significant.

Conservative and Nonconservative Treatment (Tables 3

and 4)

Conservative treatment was administered in 31.9% of

the cases (n = 106). The rate of postmenopausal patients

was significantly higher with radical treatment (139 vs 5;

p\ 0.001) (Table 3). Regardless of hormonal status, con-

servative treatment was more common among the women

younger than 40 years than among the women 41–50 years

of age (87.7% vs 60%; p\ 0.001) (Table 4). Tumor size

was significantly smaller with conservative treatment than

with radical treatment (10.5 vs 12.4 cm; p = 0.03).

Peritoneal Staging

With regard to peritoneal staging, peritoneal cytology

was performed in 95.5% of the cases (n = 317), infracolic

or infragastric omentectomy in 83.1% of the cases (n =

276), and biopsies (at least 1) in 82.2% of the cases (n =

273). The average number of biopsies performed was 1.95

(range, 0–6) at the initial surgery and 3.2 (range, 0–6) at

restaging. The biopsies were located in the parieto-colic

gutters in 40.4% of the cases. In 55.1% of the cases (n =

183), a hysterectomy was performed. Adnexectomy was

performed for 96.5% of the mucinous tumors (n =

139/144). Among the 78 intestinal subtypes (n = 78),

85.9% received an appendectomy (n = 67).

Early and Advanced Stages

An omentectomy was performed significantly more

often for advanced-stage disease (FIGO [ 1) than for the

early-stage disease (FIGO 1) (96.3% vs 82.1%; p = 0.007).

The rate of subgastric omentectomy was higher for the

patients with advanced stages of disease, but this difference

was not significant (14.8% vs 7.3%; p = 0.10). Biopsies

were performed for 81.1% of the patients with early-stage

disease and 94.4% of the patients with advanced-stage

TABLE 1 Patient characteristics

n = 332

n (%)

Median age at diagnosis : years (range) 48.8 (16–92)

Median BMI: kg/m2 (range) 26.9 (15.6–63)

Nulliparity 109 (32.8)

Median gestity (range) 2.1 (0–16)

Median parity (range) 1.6 (0–8)

Menopause 143 (43.1)

Mode of discovery

Fortuitous 148 (44.6)

Pain 120 (36.1)

Increase in abdominal perimeter 38 (11.4)

Annex torsion 12 (3.6)

Pelvic weight 12 (3.6)

Ultrasound 303 (91.3)

Median tumor size: cm (range) 11.8 (1–42)

Bilaterality 63 (19)

CT scan 130 (39.2)

Presurgery 90 (27.1)

Pelvic MRI 209 (63)

Presurgery 149 (44.9)

Suspicion of BOT 115 (55)

CA-125 274 (82.5)

Median average rate: UI/mL (range) 537 (3–28513)

Rate C 35 147 (53.6)

Anatomopathology

Serous tumor 175 (52.7)

Mucinous tumor 144 (43.4)

Intestinal 78 (/144) (54.2)

Endocervical (seromucinous) 28 (/144) (19.4)

Peritoneal implants 54 (16.3)

Invasive 7 (2.1)

Procedure at first surgery

Laparoscopy 264 (79.8)

With laparoconversion 61 (18.4)

Laparotomy 67 (20.2)

BMI body-mass index, CT computed tomography, MRI magnetic

resonance imaging, BOT borderline ovarian tumor
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disease (p = 0.016). Hysterectomy was performed for

56.8% of the patients with early-stage disease and 46.3% of

the patients with late-stage disease (155 vs 25; p = 0.18).

No lymph node invasion was found in our study. The rate

of staging noncompliance was significantly higher for

early-stage disease than for advanced-stage disease (25.6%

vs 13%; p = 0.05) (Table 5).

TABLE 2 Comparison of surgical approaches: laparoscopy vs laparotomy

Laparoscopy n (%) Lapartomy or laparoconversion n (%) p Valuea

No. of patients 203 128

Median average age: years (range) 47.2 (16–87) 51.5 (17–92) 0.03

Median BMI: (kg/m2 (range) 25.9 (15.6–63) 28.5 (18.3–52) 0.009

Menopause 75 (36.9) 66 (51.6) 0.01

Median tumor size: cm (range) 8.7 (1–30) 16.7 (2–42) \ 0.005

Bilaterality 44 (21.7) 20 (15.6) 0.20

Presumptive FIGO stage

FIGO 1 189 (93.1) 116 (90.6) 0.41

FIGO C 2 5 (2.4) 3 (2.3) 1

Final FIGO stage

FIGO 1 163 (80.3) 108 (84.4) 0.38

FIGO C 2 37 (18.2) 18 (14.1) 0.36

Presence of implants 38 (18.7) 17 (13.3) 0.23

Intraoperative rupture 36 (17.6) 14 (10.9) 0.12

Nonconforming staging 52 (25.6) 24 (18.8) 0.18

Recurrence 16 (7.9) 11 (8.6) 0.84

BMI body-mass index, FIGO international federation of gynecology and obstetrics
ap\ 0.05 was considered significant

TABLE 3 Comparison of tumor resection types: conservative vs nonconservative treatment

Conservative treatment n (%) No conservative treatment n (%) p Valuea

No. of patients 106 226

Median average age: years (range) 32.1 (16–92) 56 (18–87) 1.69

Median BMI: kg/m2 (range) 26.2 (18.3–45.2) 27.1 (15.6–63) 0.3

Menopause 5 (4.7) 139 (61.5) \0.001

Median tumor size: cm (range) 10.5 (1–30) 12.4 (2–42) 0.03

Laparoscopy without laparoscopie 73 (68.9) 140 (61.9) 0.27

Bilaterality 13 (11.8) 53 (23.5) 0.01

Presumptive FIGO stage

FIGO 1 101 (95.3) 218 (96.5) 0.56

FIGO C 2 2 (1.8) 6 (2.7) 1

Final FIGO stage

FIGO 1 83 (78.3) 203 (89.8) 0.006

FIGO C 2 21 (19.8) 34 (15) 0.27

Presence of implants 22 (20) 33 (14.6) 0.20

Recurrence 19 (17.3) 7 (3.1) \ 0.001

Deaths related to BOT 0 1 (0.4) 1

Nonconforming staging 24 (22.6) 52 (23) 1

BMI body-mass index, FIGO international federation of gynecology and obstetrics, BOT borderline ovarian tumor
ap\ 0.05 was considered significant

L. Lecointre et al.



Recurrences

The mean follow-up time for recurrence was 63.4

months (range, 7–264 months). The overall recurrence rate

was 7.8% (n = 27), and the recurrence was invasive in 1.2%

of the cases (n = 4). The mean time to recidivism was 45.8

months (1–264). The survival rate among recurrences was

100% (n = 27) (Table 6). The mean age at recurrence was

34.6 years (range, 18–68 years), and 63% of the patients

were nulliparous. Histologically, 66.7% of the patients (n =

18) were serous, and 33.3% (n = 9) were mucinous.

Implants were invasive in 11.1% of the cases. In 44.4% of

the cases, the tumor was FIGO stage 1 (n = 12), and in

51.9% of the cases, it was stage 2 or higher (n = 14).

Recurrence surgery was required in 85.2% of the cases (n =

23). The rate of second recurrence was 1.8% (n = 6)

(Table 6). We did not find a statistically significant rela-

tionship between the recurrence rate and compliance with

peritoneal staging (p = 0.35). Similarly, we found no sig-

nificant difference between the laparoscopic and

laparotomy in terms of recurrence (Table 2). On the other

hand, the recurrence rate was significantly higher with

conservative treatment than with radical treatment (17.3%

vs 3.1%; p\ 0.001) (Table 3).

Compliance with Current Recommendations

An extemporaneous examination of fresh tissue was

performed at the time of the first surgery in 44% of the

cases (n = 146). In 2.1% of these cases, peritoneal cytology

was not performed (n = 3), and in 34.9%, omentectomy

was omitted (n = 51). In 27.4% of the cases, no biopsy was

performed (n = 40). In all the surgeries, 256 patients were

fully staged, with 177 patients fully staged during the first

surgery, and 79 patients fully staged during the second

surgery. The overall rate of staging ‘‘not in compliance’’

with recommendations was 22.9% (n = 76).

DISCUSSION

The group most affected by BOTs are young women

who have not yet completed their parental project. Cur-

rently, conservative treatment of BOT with the goal of

preserving fertility is an acceptable alternative to radical

surgery, even in the case of advanced BOT with noninva-

sive implants.8,10

In our study, 31.9% of the patients had conservative

treatment. The vast majority of these patients (87.7%) were

younger than 40 years (p = 0.0001). This result is in line

with current recommendations. French guidelines insist

that the laparoscopic route should be preferred, with pro-

tection of the parts during extraction and avoidance of

tumor rupture,15 as stated in the new recommendations

published in 2020.12

TABLE 4 Management of patients younger than 50 years

Age (years) \ 40 n (%) 41–50 n (%) p Valuea

No. of patients 114 50

Hysterectomy 12 (10.5) 44 (88) \ 0.001

Cystectomy 8 (7) 0 0.12

Conservative treatment 100 (87.7) 30 (60) 0.0001

First laparoscopy 100 (87.7) 36 (72) 0.02

ap\ 0.05 was considered significant

TABLE 5 Management of

early stages (FIGO 1) compared

with advanced stages (FIGO C

2)

Stage FIGO 1 Stage FIGO C2 p Value*

No. of patients 273 54

First laparoscopy 210 (76.9) 47 (87) 0.12

First laparotomy 58 (21.2) 8 (14.8) 0.35

Peritoneal cytology 264 (96.7) 53 (98.1) 1

Omentectomy 224 (82.1) 52 (96.3) 0.007

Infra colic 227 (83.2) 48 (88.9) 0.41

Infra-gastrics 20 (7.3) 8 (14.8) 0.10

Biopsy C 1 222 (81.3) 51 (94.4) 0.016

Hysterectomy 155 (56.8) 25 (46.3) 0.18

Pelvic or lumbo-aortic lymphadenectomy 5 (1.8) 3 (5.6) 0.13

Peritoneal restadification 132 (48.4) 31 (57.4) 0.24

Nonconforming staging 69 (25.6) 7 (13) 0.05

Recurrence 12 (4.4) 14 (25.9) \ 0.001

FIGO, International Federation of Gynecology and Obstetrics
ap\ 0.05 was considered significant.
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In our population, the laparoscopy was widely preferred

(79.5%), both for initial surgery and for restaging surgery,

which is in line with current French recommendations. The

use of the laparoscopic approach in the management of

BOT is debated in the literature. The main limiting factor

of this approach is the tumor volume and the rate of

intraoperative tumor rupture. The retrospective multicenter

study by Poncelet et al.16 showed a significantly increased

risk of recurrence in the event of intraoperative tumor

rupture. In our study, the risk of intraoperative tumor

rupture was not significantly increased in laparoscopy, but

the tumors in our study were smaller. Similarly, the

recurrence rate was not higher when laparoscopy was

performed, as in the retrospective multicenter study by

Fauvet et al.17 involving 358 patients and in a second study

of 535 patients.18

With regard to survival, Song et al.19 did not demon-

strate a significant difference in terms of recurrence-free

survival (p = 0.50) or overall survival (p = 0.65) at the end

of a median follow-up period of 41.8 months. Laparoscopy

can thus constitute an alternative to laparotomy for the

treatment of BOTs by performance of the procedure in an

equally optimal way to avoid sub-staging and

dissemination.

In accordance with the recommendations, an extempo-

raneous examination was performed in 44% of the cases.

However, despite this examination, peritoneal cytology

was omitted in 2.1% of the cases, as was omentectomy in

34.9% of the cases and biopsies in 27.4% of the cases.

In the study by Lenhard et al. 20 the need for multiple

biopsies to achieve correct staging was underscored by the

fact that implants were widely used in the group of patients

analyzed, with 42.1% located in the omentum, 31.6% in the

peritoneum, and about 10% in the diaphragm and bladder.

Current French guidelines do not give a minimum number

of biopsies to be performed and do not specify the location

of the biopsies, which leads to randomized management

from one center to another. However, the data in the liter-

ature on the type and number of biopsies to be performed in

the case of BOT are insufficient. On the average, the centers

represented in our cohort performed two biopsies during the

initial surgery and three biopsies during the restorative sur-

gery, mainly in the parietocolic gutters (40.4%).

Peritoneal cytology is a sensitive indicator of ovarian

surface and peritoneal involvement and allows detection of

subclinical extraovarian disease in a high proportion of

patients.6 The centers our study performed peritoneal

cytology in 95.5% of the cases. This staging procedure

therefore appears to have become routine practice and

seems to be performed routinely in the centers studied.

In our cohort, an omentectomy was performed in 83.1%

of the cases, as recommended. The gold standard for

staging is the infracolic omentectomy, with infragastric

omentectomy reserved for advanced stages, but we found

no link between the performance of an infragastric omen-

tectomy and the FIGO stage of the tumor.

An adnexectomy was performed in 96.5% of mucinous

BOTs, which shows the perfect application of this recom-

mendation in our cohort. In addition, for a tumor of an

intestinal subtype, a complementary appendectomy is rec-

ommended. Indeed, it currently is well established that

mucinous ovarian neoplasia associated with peritoneal

pseudomyxoma usually represents a dissemination from a

primitive appendicular. The ovarian tumor then often

resembles an intestinal-type mucinous BOT.4,21 The inci-

dences of primary appendicular mucinous BOT and

metastatic appendicular mucinous BOT malignancy are

respectively 0.7% and 0.5%, with no impact on recurrence-

free survival (p = 0.964) or overall survival (p = 0.219).22

In our cohort, an appendectomy was performed in

85.9% of the intestinal subtypes, and this was completely

in accordance with the recommendations. Hysterectomy

was performed in 55.1% of the cases. In most of the cases,

this hysterectomy was performed in the early stages (p =

0.18), but in women older than 40 years or postmenopausal

women (p \ 0.001). Thus, the practice of hysterectomy

appears more related to the hormonal status and age of the

TABLE 6 Characteristics of recurrence

Recurrencen (%)

No. of patients 27

Median average age: years (range) 34.6 (18–68)

Median BMI:: kg/m2 (range) 27.5 (18.6–45.2)

Nulliparity 17 (63)

Menopause 5 (18.5)

CA-125

Median average rate: UI/mL (range) 1453 (15–21,624)

Rate C 35 17 (63)

Anatomopathology

Serous tumor 18 (66.7)

Mucinous tumor 9 (33.3)

Peritoneal implants 14 (51.9)

Peritoneal implants invasive 3 (11.1)

Stage FIGO

FIGO 1 12 (44.4)

FIGO C 2 14 (51.9)

Median average recurrence time: months (range) 45.8 (1–264)

Initial conservative treatment 19 (70.4)

History of chemotherapy 6 (1.8)

Recurrence surgery 23 (85.2)

BMI body-mass index, FIGO international federation of gynecology

and obstetrics
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patients than to the FIGO stage of the tumor. Indeed, in the

2017 study by Matsuo et al.,23 hysterectomy was not

associated with survival of FIGO 1 patients regardless of

age. In the case of early-stage patients, this practice should

be discussed with the patient.

Pelvic and lumboaortic lymphadenectomy was per-

formed in 1.8% of the early-stage cases (n = 5). This

practice is not in accordance with the recommendations,

which call for it to be performed on a case-by-case basis in

the case of invasive uterine implants in the context of

advanced-stage BOT (2 or 3). Like hysterectomy, the

practice of lymphadenectomy is not related to survival in

early-stage cases.23 We found an overall recurrence rate of

7.8%, with 1.2% of BOTs in the invasive form. This result

is much lower than the rates found in the literature, 29% for

the noninvasive form and 5.4% for the invasive form.9 Our

results could be explained by the fact that our patients

come from centers that are experts in ovarian pathology.

The recurrence rate appears to be higher after treatment

by cystectomy (23.6%; 95% CI, 0.189–0.292%) than after

treatment by adnexectomy, even unilateral treatment

(9.5%; 95% CI, 0.074–0.123%).7 Similarly, Helpman

et al.24 in their multivariate analysis found an independent

association between cystectomy and recurrence (hazard

ratio, 2.57; 95% CI, 1.1–6; p = 0.029). It should be noted

that our patients with recurrence were young, with an

average age of 34.6 years. In 51.9% of these patients, the

tumor was advanced, and the vast majority of them had

received initial conservative treatment (70.4%). This is in

line with the data in the literature because it is well

established that the prognostic factors for recurrence are

age younger than 45 years at diagnosis, minimal residual

disease after surgery, conservative treatment, cystectomy,

and the FIGO stage of the tumor.9–11,14,17,24,25

The rate of staging noncompliance was significantly

increased for the early stages of disease compared with the

advanced stages (25.6% vs 13%; p = 0.05). This result is

related to the fact that omentectomy and biopsies were

performed significantly more often in advanced-stage dis-

ease than in early-stage disease. We found no significant

relationship between the recurrence rate and compliance

with peritoneal staging (p = 0.35). Similarly, the meta-

analysis by Shim et al.26 did not show any impact of

compliant surgical staging on survival (odds ratio [OR],

0.98; 95% CI, 0.42–2.29; p = 0.97) or recurrence (OR,

0.82; 95% CI, 0.54–1.25; p = 0.36). In contrast, we

reported a significantly higher recurrence rate in the

advanced stages of disease (25.9% vs 4.4%; p\ 0.001).

The benefit of revision surgery for restaging currently is

debated in the literature. The French guidelines recommend

restaging in the case of serous tumors with a micropapillary

component, in the case of simple cystectomy for a mucinous

tumor to perform adnexectomy, or in the case of peritoneal

exploration that has not been complete and normal.15 Sim-

ilarly, Seong et al.27 recommended restaging if the

abdominal cavity and peritoneal surfaces have not been

thoroughly examined during the first surgery. For Querleu

et al.28 restorative surgery would be indicated primarily for

patients requiring additional surgical treatment, including

omentectomy. It also would be indicated for patients who

had an inadequate initial examination of the peritoneum or

who had a defective surgical technique performed that could

result in seeding of the abdominal wall or peritoneal cavity.

On the contrary, patients with a well-documented stage 1A

tumor who had undergone a complete resection could have

this complementary surgery delayed.28

In the meta-analysis of Shim et al.,26 the authors rec-

ommended surgical restaging if histologic features

suggested invasive recurrence (invasive peritoneal implant

or micropapillary pattern), if the peritoneum was not

described as normal, if no systematic exploration was

performed during the initial surgery, if gross peritoneal

implants were found in the initial surgery, if gross lesions

remained after the initial surgery, or if patients were less

likely to present for regular follow-up visits. Because BOT

restorative surgery does not appear to have an impact on

overall recurrence-free survival,26 this is a key point in the

proper management of BOT included in the new French

recommendations published in 2020.12 Actually, the per-

formance of tumor marker CA-125 analysis is no longer

recommended for the initial diagnosis.12

If we had applied this database to the new recommen-

dations published in 2020, we could have surgically avoided

eight pelvic and lumboaortic lymphadenectomy for patients

in the advanced stages of BOT as well as 155 hysterectomies

for patients in the early stages of BOT and 25 patients in

advanced stages of BOT. In particular, we could have

avoided 70 restagings for complementary surgical proce-

dures such as hysterectomies, lymphadenectomy, or both.

Concerning omentectomies, if the new recommendations

had been taken into account, the number of omentectomies

performed would not have been modified.

CONCLUSION

Borderline ovarian tumors are lesions with a particularly

favorable prognosis, but management of BOTs by con-

sensus is essential to limit the risk of invasive recurrence in

patients who most often are young. This review of French

practices has shown that the current guidelines seem to be

generally well applied. The management of BOTs could be

centralized in expert centers, with surgery performed by

experienced gynecologic oncology surgeons to increase the

rate of staging compliance after the initial surgery to limit

recurrences.
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4. Tropé CG, Kaern J, Davidson B. Borderline ovarian tumours.

Best Pract Res Clin Obstet Gynaecol. 2012;26:325–36. https://d

oi.org/10.1016/j.bpobgyn.2011.12.006.

5. Sobin LH. The international histological classification of

tumours. Bull World Health Organ. 1981;59:813–9.

6. Acs G. Serous and mucinous borderline (low malignant potential)

tumors of the ovary. Am J Clin Pathol. 2005. https://doi.org/10.

1309/J6PXXK1HQJAEBVPM.

7. Vasconcelos I, Darb-Esfahani S, Sehouli J. Serous and mucinous

borderline ovarian tumours: differences in clinical presentation,

high-risk histopathological features, and lethal recurrence rates.

BJOG Int J Obst Gynaecol. 2016;123:498–508. https://doi.org/

10.1111/1471-0528.13840.

8. Uzan C, Kane A, Rey A, Gouy S, Duvillard P, Morice P. Out-

comes after conservative treatment of advanced-stage serous

borderline tumors of the ovary. Ann Oncol. 2009;21:55–60. h

ttps://doi.org/10.1093/annonc/mdp267.

9. 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. https://doi.org/10.

1016/j.ajog.2014.06.028.

10. Fauvet R, Poncelet C, Boccara J, Descamps P, Fondrinier E,

Daraı̈ E. Fertility after conservative treatment for borderline

ovarian tumors: a French multicenter study. Fertil Steril.
2005;83:284–90. https://doi.org/10.1016/j.fertnstert.2004.10.009.

11. Uzan C, Muller E, Kane A, et al. Prognostic factors for recur-

rence after conservative treatment in a series of 119 patients with

stage I serous borderline tumors of the ovary. Ann Oncol.
2014;25:166–71. https://doi.org/10.1093/annonc/mdt430.

12. Canlorbe G, Lecointre L, Chauvet P, Azaı̈s H, Fauvet R, Uzan C.

Borderline ovarian tumours: CNGOF guidelines for clinical

practice–therapeutic management of early stages. Gynecol Obstet
Fertilite Senologie. 2020;48:287–303. https://doi.org/10.1016/j.g

ofs.2020.01.016.

13. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new

method of classifying prognostic comorbidity in longitudinal

studies: development and validation. J Chronic Dis.
1987;40:373–83. https://doi.org/10.1016/0021-9681(87)90171-8.

14. Morice P, Uzan C, Fauvet R, Gouy S, Duvillard P, Darai E.

Borderline ovarian tumour: pathological diagnostic dilemma and

risk factors for invasive or lethal recurrence. Lancet Oncol. 2012.

https://doi.org/10.1016/S1470-2045(11)70288-1.

15. Observatoire des Tumeurs Malignes Rares Gynécologique. Site

des centres experts des TMRGs. Published 2018. Retrieved 16

September 2020 at http://www.ovaire-rare.org/TMRG/medecin/

tumeur_borderline.aspx.

16. Poncelet C, Fauvet R, Boccara J, Daraı̈ E. Recurrence after

cystectomy for borderline ovarian tumors: results of a French

multicenter study. Ann Surg Oncol. 2006;13:565–71. https://doi.

org/10.1245/ASO.2006.12.024.

17. Fauvet R, Boccara J, Dufournet C, Poncelet C, Daraı̈ E.

Laparoscopic management of borderline ovarian tumors: results

of a French multicenter study. Ann Oncol. 2005;16:403–10. h

ttps://doi.org/10.1093/annonc/mdi083.

18. Delle Marchette M, Ceppi L, Andreano A, Bonazzi CM, 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 Oxf Engl. 1990;111:61–8.

19. Song T, Kim MK, Jung YW, et al. Minimally invasive compared

with open surgery in patients with borderline ovarian tumors.

Gynecol Oncol. 2017;145:508–12. https://doi.org/10.1016/j.ygyn

o.2017.03.019.
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