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Abstract

Background: Borderline ovarian tumor (BOT) predominantly affects young women and is often diagnosed at an early stage. BOT
accounts for 15% of all epithelial tumors. In this regard, a minimally invasive surgical approach and the ability to preserve fertility,
without increasing the incidence of recurrences or worsening the prognosis, are crucial. This review aims to provide an update on the role
and indications of laparoscopic surgery in BOTs. Methods: The electronic research was performed on Pubmed, Medline, and Embase.
Articles published in the last 20 years (2004–2023) were included, and the following keywords were used: ‘borderline ovarian tumor’ and
‘laparoscopic surgery’, ‘borderline ovarian tumor’ and ‘minimally invasive surgery’, ‘borderline ovarian tumor’ and ‘fertility sparing’,
‘borderline ovarian tumor’ and ‘recurrence’ and ‘Borderline ovarian tumor’ and ‘relapse’. The agreement about potential relevance was
reached by consensus of the researchers and according to PRISMA statement guidelines. We thoroughly reviewed all bibliographies
to assess the inclusion of any further eligible studies. We excluded studies that did not align with the study’s objectives. Results: The
electronic database search yielded 767 total studies. Of whom, 188 were published before 2004, 84 were case reports, and 45 were not
in the English language. Of the remaining 450 studies, 148 were considered eligible for the study. We included 20 studies in this review.
Conclusions: Despite the latest guidelines recommending an open approach for the treatment of BOT, the laparoscopic approach has
gained popularity as a feasible and safe alternative. The use of an endo-bag, along with advanced laparoscopic skills, has made the
minimally invasive approach increasingly safe, with oncological outcomes almost comparable to those of reference. Moreover, in the
context of fertility-sparing surgery (FSS), laparoscopy seems to be associated with improved obstetrical outcomes, without detrimental
effects on overall survival and disease-free survival. Therefore, the laparoscopic approach in the treatment of BOT appears to be a safe
and effective option, especially in the case of FSS.
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1. Introduction
Borderline ovarian tumors (BOTs) are a group of

epithelial tumors characterized by uncontrolled hyperpro-
liferation, and mild nuclear atypia without stromal inva-
sion [1]. BOT accounts for 15% of all epithelial tumors
and it can be diagnosed as an adnexal mass with aspe-
cific symptoms (dyspareunia, abdominal pain, or abdom-
inal swelling), or incidentally during routine gynecological
examinations. The ultrasound findings should be accom-
panied by serum tumor markers (usually elevated but non-
specific) [2]. BOT can be associated with stromal micro
invasion, intraepithelial carcinoma, and non-invasive peri-
toneal implants. Nevertheless, BOTs are mostly limited to
the ovaries at the time of diagnosis with the International

Federation of Gynecology and Obstetrics (FIGO) stage I or
II (75% stage I). They have a good prognosis with a 5–10
year overall survival (OS) rate of 95–97%, and surgery is
curative [3–5].

Histologically, we can distinguish six subtypes:
serous (50%), mucinous (45%), and less common types in-
cluding endometrioid, clear cell, seromucinous, and Bren-
ner borderline tumor [6].

As stated by the European Society for Medical Oncol-
ogy (ESMO) and European Society of Gynaecological On-
cology (ESGO) 2019 guidelines, the treatment consists of
ipsilateral salpingo-oophorectomy, and peritoneal staging
after careful exploration of the peritoneal cavity to detect
potentially suspicious implants. Peritoneal surgical staging
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is based on peritoneal washing, peritoneal biopsies (pelvic
peritoneum, paracolic gutters, diaphragm), and omentec-
tomy (at least infracolic) [7–9].

The recommended surgical approach is laparotomy
(LPT) since it allows better macroscopic visualization and
lower risk of cyst rupture during dissection, which would
negatively impact FIGO staging, compared to minimally
invasive surgery (MIS) [7,10–12].

Nowadays, with the advent of accurate and innova-
tive instrumentation, MIS in expert hands has taken more
widespread in surgical BOT treatment [13,14]. Since BOT
often occurs in young patients [15], both minimally in-
vasive surgical approaches and fertility-sparing surgery
(FSS) are essential aspects to reduce postoperative com-
plications and preserve childbearing desire. Several stud-
ies report excellent long-term survival rates among stage
I patients treated with conservative surgery. This under-
scores the safety and efficacy of fertility-sparing and ultra-
fertility-sparing procedures, which involve either unilateral
salpingo-oophorectomy or cystectomy, respectively [16–
18]. However, several concerns are still unresolved in the
BOT treatment. When to perform fertility-sparing vs. ul-
tra fertility-sparing surgery, the risk of intraoperative cyst
rupture, or which adnexal mass sizes can be treated laparo-
scopically remain open questions [19–21].

In this manuscript, a systematic review of the litera-
ture of the last 20 years regarding the minimally invasive
laparoscopic approach in BOT was performed.

We evaluated tumor diameter, cyst rupture, fertility-
sparing approach, pregnancy rate, and oncological outcome
in terms of recurrence rate, disease-free survival (DFS), and
OS in patients treated by laparoscopy vs. open laparotomy.

2. Materials and Methods
From May to July 2023, an electronic research

was performed on Pubmed, Medline, and Embase. For
study purposes, articles published in the last 20 years
(2004–2023) were included and the following keywords
were used: ‘borderline ovarian tumor’ and ‘laparoscopic
surgery’, ‘borderline ovarian tumor’ and ‘minimally inva-
sive surgery’, ‘borderline ovarian tumor’ and ‘fertility spar-
ing’, ‘Borderline ovarian tumor’ and ‘recurrent’ and ‘Bor-
derline ovarian tumor’ and ‘relapse’.

The consensus on potential relevance was achieved
through the collective agreement of the researchers and
according to PRISMA statement guidelines (see Fig. 1)
[22]. Two double-blind authors (IR and GM) read all ab-
stracts. After the initial selection, the researchers assessed
the complete texts of the chosen papers and independently
extracted pertinent data concerning study design and out-
comes. The present review encompasses systematic re-
views, meta-analyses, clinical trials, and original articles.
Studies deemed incompatible with the study’s objectives,
case reports and duplicate studies were excluded. More-

over, only articles written in English were included.
All references were examined to assess the inclusion

of any additional eligible studies. Redundant studies were
excluded from the analysis. In the case of doubtful articles,
further opinion was asked to a third author (VAC).

3. Results
The electronic database search yielded 767 total stud-

ies. Of whom, 188 were published before 2004, 84 were
case reports, and 45 were not in the English language. Of
the remaining 450 studies, 148met the eligibility criteria for
the study. One-hundred-twenty-eight studies not fitting the
review scope were excluded. The studies’ selection flow-
chart is shown in Fig. 1.

We included 20 studies in this review: 8 studies con-
cerning laparoscopic and laparotomic approach and risk of
cyst rupture (Table 1, Ref. [13,19–21,23–26]); 6 studies
concerning laparoscopic and laparotomic surgery and FSS
(Table 2, Ref. [27–32]); 6 studies concerning laparoscopic
and laparotomic approach and oncological risk of recur-
rence (Table 3, Ref. [33–38]).

To better illustrate the results of the research and de-
scribe scientific evidence about laparoscopy and BOT sur-
gical treatment, the main findings are reported in chapters:
tumor diameter, cyst rupture and surgical approach; laparo-
scopic approach in fertility sparing surgery; oncological
outcomes and surgical approach.

4. Discussion
4.1 Tumor Diameter, Cyst Rupture and Surgical Approach

Cyst diameter is crucial in surgical approach selection.
The risk of cyst rupture during the procedure and the in-
herent difficulty in its extraction may limit the use of MIS.
Undoubtedly, the use of endo-bag for tumor extraction is
mandatory, since port-site metastasis occurrence is reported
also in the case of BOT [39].

In any case, there is no real established cut-off for opt-
ing for open surgery vs. laparoscopy. In 2004 Maneo et
al. [13] conducted a retrospective study on 62 patients with
BOT. The authors found that a tumor diameter larger than
5 cm in the laparoscopy group was associated with a higher
risk of tumor relapse compared to patients with smaller
cysts (odds ratio (OR): 9.7, p = 0.02). The authors con-
cluded that laparoscopy should be discouraged for tumors
larger than 5 cm, however, subsequent analysis showed la-
paroscopic safety and feasibility also for larger masses [13].

Romagnolo et al. [20] in a case series on 113 patients
showed that a tumor diameter >10 cm was significantly
associated with a preference for the laparotomic approach.
Cyst rupture with tumor spillage was significantly higher in
the laparoscopy group than in the open laparotomy group
(34.6% vs. 6.6%, p < 0.0001). However, the recurrence
rate was similar between the two groups (13.5% in the la-
paroscopy groups vs. 9.8% in the open laparotomy group,

2

https://www.imrpress.com


Fig. 1. PRISMA study flow diagram.

p > 0.05), and only the use of cystectomy was associated
with reduced progression-free survival (PFS) [20].

In line with these results, Fauvet et al. [21] reported
a significantly higher median diameter of the cyst in the la-
parotomy compared to the laparoscopic group (13.5 vs. 7.5
cm, respectively, p< 0.0001), and cyst rupture was signifi-
cantly higher in the laparoscopy group (p < 0.001). On the
other hand, the authors found that the conservative surgery
was the only factor affecting the recurrence rate [21].

Song et al. [19] compared single-port laparoscopy,
multi-port laparoscopy, and laparotomy. The median di-
ameter was significantly different between the three groups
(p < 0.001): 9 cm, 8 cm, and 14 cm, respectively. The
maximal diameter treated by laparoscopy was 17 cm, and
the cyst rupture occurrence rate was not reported in these
studies.

According to Ødegaard et al. [23], when considering a
maximal diameter of 10 cm, tumor spillage is significantly
higher with a laparoscopic approach than with open laparo-
tomy.
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On the contrary, in 2020 Kang et al. [24] conducted
a retrospective study considering only patients with sus-
pected BOT treated by single-port laparoscopy (n = 105)
or open laparotomy (n = 73). The mean tumor diameter
was 20 cm in both groups, and no significant difference
was registered in intraoperative tumor rupture (11.4% vs.
6.8%, p = 0.307). Remarkably, a technique involving con-
trolled cyst rupture has been described. This method uti-
lizes a wound retractor and aspiration of the cyst’s con-
tents, without compromising the continuation of the pro-
cedure through laparoscopy [24]. In line with these results
Desfeux et al. [25] in a retrospective series on 118 patients
with BOT, found an incidence of intraoperative tumor rup-
ture of 9%, without differences between laparoscopy and
laparotomy (p = 0.1).

In summary, current literature does not establish a
unanimous maximal cut-off to favor laparotomy over la-
paroscopy or vice versa. Some authors have reported a hig-
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Table 1. Tumor diameter, cyst rupture and surgical approach.
Author Year Number

of
patients

Study design Surgical approach Tumor size Obstetric outcomes Oncological
outcomes

Main results

Maneo et al. [13] 2004 62 Retrospective
study

Intervention for
restaging or

follow-up purpose:
LPS 30/62 (48.4%);
LPT 32/62 (51.6%)

Mean diameter: 6.7
cm in the LPS

group; 13.5 cm in
the LPT group

/ Persistent disease
after LPS in 11/30
patients (37%): 2/7

cases during
restaging; 9/23 cases
during follow-up
surgery within 15

months

Laparoscopic treatment in BOTs should be re-
served to masses smaller than 5 cm. When conser-
vative therapy is desired, a salpingo-oophorectomy
should be performed. In case of bilateral disease,
cystectomy could be an option in women who wish
to preserve fertility, although they are at high risk
of relapse.

Romagnolo et al. [20] 2006 113 Retrospective
multicenter

study

LPS (46%); LPT
(54%)

20–300 mm 15.1% pregnancy
rate (8 pregnancies
in 7 patients out of
53 FSS procedures)

11.5% recurrence
rate

Conservative laparoscopic surgery may be the
treatment of choice; no statistical difference was
observed in the incidence of relapses between the
types of surgical approaches.

Fauvet et al. [21] 2005 358 Retrospective
multicenter

study

LPS 149 (41.6%);
LPT 209 (58.4%)

LPS group 7.5 cm
(±4.1); LPT group
13.5 cm (±8.0)

/ Recurrence rate and
mean time to

recurrence: LPS
group 13/107

(12.1%) in 25 ±
18.2 months;

Laparoconversion
group 5/42 (11.9%)

in 11.3 ± 9.3
months; LPT group
19/209 (9.1%) in

35.4 ± 41.1 months

Laparoscopy in borderline ovarian tumors is asso-
ciated with a higher rate of cyst rupture and incom-
plete staging. Moreover, a higher recurrence rate
is observed.

Song et al. [19] 2017 687 Retrospective study
SPA-LPS 89/687

(12.5%)
9.0 cm (5.9–17.0)

/
Recurrence rate after a
median FU of 41.8
months: SPA-LPS
4.5%; MP-LPS 7.6%;
Open surgery 6.4%

Laparoscopic approach is preferred to open surgery.
It is associated with more favorable surgical
outcomes, with no compromise in oncologic
outcome.

MP-LPS 223/687
(32.4%)

8.0 cm (6.0–13.8)

LPT 375/687
(54.6%)

14.0 cm (10.0–20.0)

Ødegaard et al. [23] 2007 107 Retrospective
study

LPS 38/107
(35.5%); LPT
69/107 (64.4%);

Including 14 (27%)
women starting with

laparoscopy

LPS 8.6 cm (4–30);
LPT 16.4 cm (3–35)

No difference in two
groups

Follow-up: 14–78
months, no relapse
occurring in either

group

Laparoscopic treatment of BOTs is feasible if tu-
mor is of moderate size (diameter below 10 cm),
gives fewer complications, and shorter hospital
stay.5
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Table 1. Continued.
Author Year Number

of
patients

Study design Surgical approach Tumor size Obstetric outcomes Oncological
outcomes

Main results

Kang et al. [24] 2020 178 Retrospective
study

SPA-LPS 105/178
(59%); LPT 73/178

(41%)

Tumor diameter
20.6 ± 6.3 cm; no
difference between
the two groups

/ Recurrence rate 2/54
(3.7%), one in each

group

SPA laparoscopy for surgical treatment of a large
ovarian tumor suspected to be BOT is feasible and
is associated with a shorter hospital stay and less pe-
rioperative complications.

Desfeux et al. [25] 2005 118 Retrospective
multicenter

study

LPS 48/118 (41%);
LPT 54/118 (45%);
Laparoconversion
16/118 (14%)

/ / Recurrence rate and
time to recurrence:
1/48 in LPS group
after 145 months;
5/54 in LPT group

after 11–148
months; 2/6 patients

had recurrent
invasive cancer and

died

Staging of macroscopic early stage BOTs was better
in patients requiring radical surgery. After adjust-
ment on disease severity, type of surgical access was
not related to staging quality.

Jung et al. [26] 2018 643 Retrospective
study

LPS 210/643
(32.7%); LPT

433/643 (67.3%)

LPS group 9.0 ± 5.3
cm; LPT group 16.3

± 7.8 cm

/ Recurrence rate and
mean time to

relapse: LPS group
4.3% in 39 months
(17–127); LPT
group 5.3% in 26
months (3–88)

Laparoscopic surgery and open surgery showed sim-
ilar survival outcomes in BOTs. The surgical out-
comes of laparoscopic surgery were more favorable.
In the multivariate analysis, age less than 40 years,
nonmucinous histologic type, and extraovarian tu-
mor implants were independent risk factors for de-
creased DFS.

Abbreviations: BOT, borderline ovarian tumor; LPS, laparoscopy; LPT, laparotomy; SPA-LPS, single-port access laparoscopy; MP-LPS, multi-port laparoscopy; FSS, fertility sparing surgery; DFS, disease
free survival; FU, follow-up.
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Table 2. Laparoscopic approach in fertility sparing surgery.
Author Year Number

of
patients

Study design Surgical approach Tumor size Obstetric outcomes Oncological
outcomes

Main results

Chen et al. [27] 2016 122 Retrospective
study

LPS 52/122
(42.6%); LPT
70/122 (57.4%)

10.5 ± 7.0 cm Overall, 34/45
(75.6%) patients had

a successful
pregnancy

Recurrence rate and
time to recurrence in
the subtypes of

surgery: USO 2.1%,
48 months; C: 6.8%,

22.8 months;
USO+C: 14.3%, 26
months; BC: 22.2%,

21 months

FSS is safe and beneficial for most young BOTs. USO
through laparoscopy should be recommended as the
first choice. To the patients with bilateral tumors, el-
evated CA125, extra-ovary tumor or mucinous type,
conservative surgery should be carefully chosen and
subsequent pregnancy should be attempted in short
term.

Uzan et al. [28] 2010 39 Retrospective
study

LPS 21/39 (53.8%);
LPT 10/39 (25.6%);
Unknown 8/39

(20.5%)

/ Pregnancy rate
18/41 (43.9%); 9
patients with
spontaneous
pregnancy; 5

patients underwent
infertility treatment

Recurrence rate
22/41 (56%) median
time of FU of 48
months; 19/22

recurrent borderline
ovarian tumor; 3/22
recurrent invasive

cancer

Spontaneous pregnancy rate is high after conservative
treatment of advanced-stage BOT (with noninvasive
implants) but there’s a high risk of relapse. Never-
theless, this high recurrence rate has no impact on sur-
vival. Conservative surgery is feasible in patients with
a borderline tumor of the ovary and noninvasive peri-
toneal implants. In case of persistent infertility fol-
lowing treatment of the BOT, an in vitro fertilization
procedure can be cautiously proposed.

Palomba et al. [29] 2007 32 Randomised
controlled trial

LPS Experimental
group: BC; LPS
Control group:

USO+C

/ Pregnancy rate:
Experimental group
93.3%; Control
group 52.9% (p =

0.011)

Recurrence rate
58–60%; Globally,
no significant

difference between
BC and USO+C;
Shorter time to first
recurrence in the BC
group (p < 0.001)

Laparoscopic bilateral cystectomy, followed by non-
conservative treatment upon the first recurrence after
completing childbearing, represents an effective sur-
gical strategy for patients with bilateral early-stage
BOTs who wish to achieve pregnancy as soon as pos-
sible.

Palomba et al. [30] 2010 32 Prospective
long-term

extension study
of a randomized
controlled trial

See above / Pregnancy rate:
Experimental group
93.3%; Control
group 58.8% (p =
0.04); Significantly
shorter time to
conceive in the

experimental group
(p = 0.01)

Shorter time to first
recurrence in the
experimental group

(p < 0.01)

The ultra-conservative approach (BC) has superior re-
productive outcomes compared with the standard ap-
proach, albeit with an increased oncological risk.
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Table 2. Continued.
Author Year Number

of
patients

Study design Surgical approach Tumor size Obstetric outcomes Oncological
outcomes

Main results

Trillsch et al. [31] 2014 950 Retrospective
multicenter

study

LPS 297 (31.3%);
Laparoconversion
67 (7.1%); LPT 585
(61.6%); Vaginal 1

(0.1%)

/ / Recurrence rate
74/950 (7.8%):
50/74 in patients

<40 years, 24/74 in
patients >40 years;
Invasive recurrent
disease 22/74
(29.7%): 6/50

patients <40 years,
16/24 patients >40

years

Despite favourable survival, young BOT patients with
child-bearing potential are at higher risk for disease re-
currence. However, relapses usually remain BOT in
the preserved ovaries as opposed to older patients be-
ing at higher risk for malignant transformation in peri-
toneal or distant localisation.

Zhao et al. [32] 2018 74 Retrospective
study

LPT vs. LPS / Pregnancy rate of
33.8%, 9/30 patients
in the LPT group
and 16/44 in the
LPS group

100% OS;
Recurrence rate

6.75%

Good short-term outcomes and pregnancy were ob-
served in patients receiving conservative treatment for
BOTs, especially in patients receiving incomplete con-
servative laparoscopic surgery.

Abbreviations: BOT, borderline ovarian tumor LPS, laparoscopy; LPT, laparotomy; USO, unilateral salpingo-oophorectomy; C, cystectomy; BC, bilateral cystectomy; USO+C, unilateral salpingo-
oophorectomy and contralateral cystectomy; FSS, fertility sparing surgery; OS, overall survival; FU, follow-up; CA125, carbohydrate antigen 125.
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Table 3. Oncological outcomes and surgical approach.
Author Year Number

of
patients

Study design Surgical approach Tumor size Obstetric outcomes Oncological
outcomes

Main results

Du Bois et al. [33] 2013 950 Retrospective
multicenter

study

LPS 38.3%; LPT
61.6%

/ / Recurrence rate
7.8% (74/950); With
30% recurrence as
invasive cancer. 43
patients died during

the FU

The prognosis of BOT is influenced by both tumor-
related and surgery-related factors. The balance be-
tween recurrence risk and organ preservation through
fertility-sparing surgery is a significant issue deserv-
ing further research.

Wu et al. [34] 2009 233 Retrospective
study

LPS 39/233
(16.7%); LPT

194/233 (83.3%)

Mean 17.5 ± 9.4 cm / 5-year OS 97.6%,
10-year OS 96.4%;
5-year RFS 92.7%,
10-year RFS 88.2%;
Recurrence rate
21/233 (9%); 7/21
invasive recurrent
carcinoma, 14/21
recurrent borderline
tumor or implants

AlthoughBOT has an excellent prognosis, they are not
exempted from a risk of recurrence. Stage II/III (or in-
vasive implants), cystectomy and higher pre-operative
serum CA125 were independent variables predicting
recurrence.

Koskas et al. [35] 2011 97 Retrospective
study

LPS vs. LPT Intestinal mBOT
17.6 cm (±9.1);
Endocervical-like
mBOT 8.4 cm

(±3.0) (p = 0.03)

/ 13.4% recurrence
rate; The only factor
associated with a
higher risk of

relapse was the use
of cystectomy

Mucinous BOT is not a ‘‘safe’’ disease. Cystectomy
as conservative treatment was the only factor that
correlated with relapse, suggesting that a salpingo-
oophorectomy should be preferred.

Lenhard et al. [36] 2009 113 Retrospective
study

LPS 18/113
(15.9%); LPT
95/113 (84.1%)

/ / Recurrence rate and
mean time to

recurrence: 10.1%
(10/99) in 2.0 ± 1.7
months; 5-years and
10-years OS with
recurrence 90% and
80%; 5-years and

10-years OS without
recurrence 98.9%

and 94.4%

Borderline ovarian tumor shows good prognosis in
general. Patients with invasive implants have higher
relapse rates. Fertility sparing surgery in women at
childbearing age can be an adequate treatment option
in early-stage disease.
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Table 3. Continued.
Author Year Number

of
patients

Study design Surgical approach Tumor size Obstetric outcomes Oncological
outcomes

Main results

Camatte et al. [37] 2004 34 Retrospective
study

LPS: Group A:
primary surgery;
Group B: recurrent

BOT

Median size 5 cm
(2–12)

Ten pregnancies in
6/15 patients with a
median time to first
pregnancy after

surgical treatment of
5 months

6/34 (17.6%)
patients relapsed;
5/6 had recurrent
BOT; 1/6 recurrent
peritoneal implants

Laparoscopic treatment can be safely performed in
young patients with early stage BOT. Such a proce-
dure is then feasible, but should be evaluated in pa-
tients with BOT and peritoneal implants.

Kipp et al. [38] 2023 42 Retrospective
study

LPS 29/42 (69.0%);
LPT 13/42 (31.0%)

/ / Recurrence rate
4.8% (2/34 patients).

One died for
recurrent low-grade
ovarian carcinoma

A very low recurrence rate was observed. Neither ad-
vanced FIGO stage, nor incomplete staging, nor peri-
toneal implants were associated with a higher recur-
rence rate, contrary to findings in other studies. Fur-
ther studies are necessary to investigate additional re-
currence risks.

Abbreviations: BOT, borderline ovarian tumor; mBOT, mucinous borderline ovarian tumor; LPS, laparoscopy; LPT, laparotomy; OS, overall survival; RFS, recurrence free survival; FU, follow-up; FIGO,
the International Federation of Gynecology and Obstetrics.
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her risk of cyst rupture during laparoscopy [20,21,23]; how-
ever, this association is not consistently confirmed in all
available case series, even for large masses [24–26]. Fur-
thermore, when considering the oncological outcome, cyst
rupture does not necessarily affect the prognosis, and the
use of an endo-bag provides additional assistance to the sur-
geon in preventing tumor spillage into the abdominal cavity
[40,41]. In conclusion, when deciding the optimal surgical
approach for BOT treatment, tumor dimension should not
be the sole parameter to consider. Instead, the surgeon’s
laparoscopic skills and the risk of malignancy at the final
histology should also be taken into account [42].

4.2 Laparoscopic Approach in Fertility Sparing Surgery

Fertility preservation is a crucial concern in the treat-
ment of BOT, especially considering that one-third of pa-
tients are younger than 40 years at the time of diagnosis
[43,44]. In this specific group of patients, laparoscopy
emerges as a preferable option compared to laparotomy of-
fering improved cosmetic outcomes [45,46]. Furthermore,
some authors reported the feasibility of fertility-sparing
surgery not only in early-stage disease but also in patients
with peritoneal implants [47].

Chen et al. [27] analyzed the oncological and fertility
outcomes of 122 patients undergoing FSS via laparotomy
(n = 70) and laparoscopy (n = 52). Recurrence rate (RR)
and DFS did not differ depending on the surgical approach
(7.1% vs. 5.8% and 25.5months vs. 26.3months, p> 0.05).
The pregnancy rate was respectively 66.7% in the laparo-
tomy group and 88.9% in the laparoscopy group, but this
difference did not reach statistical significance (p = 0.16).

Looking at the feasibility of conservative treatment
in advanced-stage borderline ovarian tumors, Uzan et al.
[28] retrieved the outcomes of 39 patients affected by BOT
and conservatively treated. The laparoscopic approach was
used in 21 patients, the laparotomic approach in 10 patients,
and in 8 cases the surgical approach was unknown [28].
In their study, 22 patients (56%) relapsed, and no asso-
ciation with the type of surgical approach was observed.
Five and ten-year overall survival (OS) rates were 100%
and 92%, respectively. According to the authors, conserva-
tive surgery is feasible in advanced-stage patients with peri-
toneal implants. However, an adequate follow-up is neces-
sary because of the higher recurrence rate. Moreover, the
treatment of recurrence can once again involve a fertility-
sparing approach if technically feasible. Eighteen pregnan-
cies were observed in 14 patients, however, the pregnancy
rate was not assessed because the desire for pregnancy was
not registered.

A study conducted by Palomba et al. [29] in 2007, and
then extended in 2010, compared the fertility outcomes in
patients affected by bilateral stage I BOT treated by con-
servative surgery. In these studies, patients were divided
into two groups: the experimental group underwent ul-
traconservative treatment (bilateral cystectomy) while the

control group underwent conservative treatment (unilat-
eral salpingo-oophorectomy plus contralateral cystectomy).
Surgery in both groups was conducted with a laparo-
scopic approach and consisted of complete peritoneal stag-
ing. The study showed significantly higher serum follicle-
stimulating hormone (FSH) levels and a higher cumulative
pregnancy rate, with a shorter time to conceive in the exper-
imental group compared to the control group. Therefore,
in the case of bilateral serous BOTs bilateral cystectomy
should be performed if technically feasible.

In 2010 Palomba et al. [30] published the oncologi-
cal and obstetrics outcomes, in the same group of patients,
after an 11-year follow-up. There was no significant differ-
ence between the two groups in the recurrence rate, neither
in the multiple recurrence rate, in age at first recurrence,
nor in the age of patients who received non-conservative
surgery. On the other hand, a much shorter progression free
survival was observed in patients who underwent bilateral
cystectomy compared with those who received unilateral
salpingo-oophorectomy plus contralateral cystectomy (p <
0.01).

Trillsch et al. [31] in 2014 conducted a sub-analysis on
950 patients with BOT, comparing patients under 40 years
of age and older than 40 years. The laparoscopic approach
was significantlymore frequently used in the younger group
(p< 0.001). At multivariate analysis, advanced FIGO stage
and FSS were associated with reduced PFS. However, the
authors emphasize that in young patients the disease re-
lapsed as BOT. Therefore, patients who wish to retain fer-
tility should be counseled about the potential risk of recur-
rence without a detrimental effect on OS.

In 2018 Zhao et al. [32] compared short-term out-
comes and pregnancy rates in 74 patients undergoing FSS
for BOT. Out of the 74 patients, 44 underwent laparotomic
treatment, while 30 received laparoscopic treatment. Inter-
estingly, there was no statistically significant difference in
the recurrence rate observed between these two groups. The
overall pregnancy rate was 33.8% (25 out of 74 patients),
with 30% (9 patients) in the laparotomy group and 36.4%
(16 patients) in the laparoscopic group achieving pregnancy
during the follow-up period. Interestingly, the pregnancy
rate was significantly higher in the laparoscopy group when
considering incomplete surgical staging (complete laparo-
scopic exploration with incomplete surgery).

In conclusion, laparoscopy is widely used for fertility-
sparing surgery in BOT patients, with good oncological out-
comes. However, a higher recurrence risk should be taken
into account, especially in case of a higher FIGO stage and
incomplete staging. A minimally invasive approach with
limited surgical gestures seems also to be associated with
a good impact on obstetric outcomes. Indeed, laparoscopic
FSS is the preferable approach in young patients with BOT
who wish to preserve fertility.

11

https://www.imrpress.com


4.3 Oncological Outcomes and Surgical Approach
BOT is typically diagnosed at an early stage, with a

5-year OS rate reaching 95–97% [48]. However, the prog-
nosis is primarily influenced by recurrences, even long af-
ter the primary treatment, therefore a long-term follow-up
is suggested [47].

In a large retrospective analysis including 950 pa-
tients, du Bois et al. [33] analyzed risk factors for BOT re-
currence. The surgical approach was laparoscopy in 38.3%
of cases, and laparotomy in 61.6%. The recurrence rate
was 7.8%. At multivariate analysis, the authors found that
higher stage, residual tumor, and incomplete staging are in-
dependent prognostic factors for recurrence. On the con-
trary, recurrence rate and OS are not affected by the type of
surgical approach.

In an important retrospective study conducted by Wu
et al. [34] the outcomes of 233 patients affected by BOT
at various stages and submitted to different methods of
surgery were analyzed in terms of five-year and ten-year
OS and PFS. 16.7% of the patients were treated by laparo-
scopic approach and 83.3% by laparotomy, 30.9% under-
went complete staging, while 62.2% received FSS. Five-
year and ten-year OS were 97.6% and 96.4%, and PFS were
92.7% and 88.2% in the laparoscopic compared to the la-
parotomic group. Of the 21 patients who had a recurrence,
7 had an invasive carcinoma recurrence and 5 of them died
from the disease. Four out of 5 patients who died were
stage II or higher at first surgery, and only one had stage
IC mucinous BOT with invasive relapse. The other 14 pa-
tients had recurrent borderline tumors or implants. Data
showed no difference in recurrence-free survival (RFS) or
OS between laparoscopic and laparotomic approaches and
between fertility-sparing and non-sparing surgery. Higher
stage, excisional type (cystectomy vs. adnexectomy), and
higher serum CA125 level (≥144 U/mL) were independent
prognostic factors for 5-year PFS.

Mucinous borderline tumor (mBOT) represents a par-
ticular condition since they often present as large masses
and are associated with a higher recurrence risk even in the
form of invasive disease [47]. In a retrospective study by
Koskas et al. [35], the management and outcome of 97
patients diagnosed with mBOT were analyzed to investi-
gate prognostic factors for disease recurrence. 43% of pa-
tients underwent laparoscopy, and 56% received open la-
parotomy. There were 14 recurrences in 13 patients, 6 in
the form of recurrent borderline tumors and 6 in the form
of invasive disease. 5-year and 10-year DFS was, respec-
tively, 81.6% and 77.3% in the laparoscopy compared to
the laparotomic group. Of these 13 patients who relapsed,
8 had received unilateral cystectomy as initial surgery. Nei-
ther the surgical approach during surgery, perioperative tu-
mor rupture, conservative surgery, nor incomplete staging
were associated with an increased risk for recurrence. Cys-
tectomy was the only factor significantly associated with
the risk of recurrence.

A retrospective study conducted by Lenhard et al. [36]
assessed long-term survival and relapse rate of 113 patients
diagnosed with BOT. The surgical approach was laparo-
scopic in 15.9% of the patients and laparotomic in 84.1% of
the patients. The mean follow-up time was 9.6± 6.6 years.
The overall 5-year and 10-year survival rates were 98.0%
and 92.9%, respectively. During the follow-up period, re-
lapse occurred in 10 patients (10.1%, 10/99). Among the
various factors analyzed, only a higher FIGO stage at diag-
nosis (above IA) was significantly associated with relapse
occurrence. Neither the choice between laparoscopic and
laparotomic approach, nor the type of surgery (conserva-
tive or ultraconservative) versus radical surgery, showed
any significant impact on oncological outcomes.

Camatte et al. [37] reviewed the clinical outcome af-
ter laparoscopic treatment of 34 patients affected by BOT.
Among the 34 patients, 23 underwent primary surgery,
while 11 patients received laparoscopic treatment for a BOT
recurrence. After a median follow-up time of 45 months,
six patients experienced a relapse, with three cases observed
in each group. The median time to recurrence was 29
months. Notably, all patients were treated laparoscopically,
and none had recurrent invasive cancer.

A study published in 2023 by Kipp et al. [38] ana-
lyzed the data of 42 women with BOT. Among these pa-
tients, 29 (69%) underwent laparoscopic surgery, while
13 (31%) received laparotomic surgery. The majority of
women were diagnosed at FIGO stage I (85.8%). Four pa-
tients (9.6%) received FSS. The study observed two cases
of relapse (4.8%), and one patient succumbed to recurrent
low-grade ovarian carcinoma, which occurred 44 months
after the primary surgery for a mucinous BOT. Interest-
ingly, the study found no significant associations between
the surgical approach (laparoscopic vs. laparotomic), ad-
vanced FIGO stage, incomplete staging, or peritoneal im-
plants with a higher recurrence rate. These findings high-
light the need for further research to understand the factors
influencing recurrence in BOT cases.

In conclusion, BOT has optimal long-term survival,
but the prognosis can be affected by the long-term risk
of recurrence [36,47]. Therefore, a long follow-up is rec-
ommended for these patients. The relapse itself does not
change the OS as it mostly recurs as BOT. Nevertheless,
there’s a risk of evolution to invasive carcinoma that ap-
pears to be higher in older patients [31] and in mucinous
BOT [38]. In the case of mBOT a salpingo-oophorectomy
may be preferred to the cystectomy. Despite international
guidelines favoring open surgery as the standard of care, la-
paroscopy remains a reasonable option, even in cases of re-
lapsed disease, as there is no significant correlation between
the laparoscopic approach and the recurrence rate based on
the most updated literature [37].
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5. Conclusions
In conclusion, current guidelines recommend open la-

parotomy as the preferred approach for suspicious ovarian
masses, but laparoscopy has gained popularity as a feasible
and safe alternative for treating BOT. While some studies
suggest a higher risk of cyst rupture during laparoscopy,
it does not necessarily affect the oncological prognosis.
Moreover, the use of an endo-bag, along with advanced la-
paroscopic skills, can help reduce the occurrence of tumor
spillage. Laparoscopy is widely employed for FSS in BOT
patients, demonstrating more favorable obstetric outcomes
compared to open approach, without detrimental effect on
OS and DFS. Although relapse does not significantly im-
pact overall survival, a long-term risk of recurrence ex-
ists, but laparoscopic surgery does not appear to increase
this risk. Finally, based on the existing retrospective evi-
dence, laparoscopy emerges as a safe and viable choice for
the management of BOT. However, additional confirmation
through prospective studies is necessary to further establish
laparoscopy efficacy and safety in BOT patients.
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