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Abstract

Objectives: Prophylactic salpingo-oophorectomy in BRCA-
mutated patients reduces the risk of breast and ovarian
cancer. This study aimed to compare peri-operative out-
comes of BRCA-mutated patients who underwent prophy-
lactic salpingo-oophorectomy via traditional laparoscopy or
percutaneous assisted laparoscopy.

Methods: In this single-center retrospective cohort study,
BRCA-mutated patients submitted to laparoscopic prophy-
lactic bilateral salpingo-oophorectomy were enrolled. We
compared traditional laparoscopy and percutaneous-
assisted laparoscopy, which was performed using the
Percuvance grasp.

Results: We enrolled 59 patients submitted to prophylactic
salpingo-oophorectomy from September 2017 to September
2022. Thirty-nine underwent a conventional laparoscopic
procedure (LPS) and 20 a percutaneous-assisted laparoscopy
(PERC). Similar clinical characteristics were found in the two
groups, furthermore, no differences were noticed in terms
of peri-operative complication, intraoperative blood loss
(p=0.7), and hospital stay (p=0.6). A significantly lower post-
operative pain, using VAS score, was noticed in the PERC
group compared with the LPS group, on both the first and
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second days after surgery. Moreover, better cosmetic results
have been highlighted in the PERC group.

Conclusions: Percutaneous-assisted laparoscopy seems an
effective and safe procedure for laparoscopic prophylactic
adnexectomy in BRCA-mutated patients. Furthermore, the
percutaneous procedure showed better aesthetic outcomes
and reduced post-operative pain, compared to traditional
laparoscopy.

Keywords: laparoscopy; adnexectomy; percutaneous lapa-
roscopy; ultra-minimally invasive surgery; BRCA mutation

Introduction

BRCA1 and 2 mutations are an autosomal-dominant inheri-
ted trait predisposing women to breast and ovarian cancer,
with a 75 and 40 % lifetime risk of developing cancer
respectively if compared to the BRCA wild-type gene [1-3].
The role of BRCA gene mutations as a prognostic factor is
controversial. Some studies support the theory that BRCA-
related breast cancer has a better prognosis compared to
other cancer types, while, others suggest the opposite [3, 4].

Considering the high risk of developing ovarian and
breast cancer for BRCA-mutated patients, it is appropriate to
introduce prevention options for patients. Regarding
ovarian cancer, primary prevention, for BRCA-mutated pa-
tients, although radical, is represented by surgery. Prophy-
lactic bilateral salpingo-oophorectomy (BSO) is the gold
standard.

International guidelines recommend prophylactic BSO
as the most effective method for lowering the risk of breast
and ovarian cancer in women with BRCA mutations.
Esteemed organizations, including the NCCN (National
Comprehensive Cancer Network), ESMO (European Society
for Medical Oncology), and ASCO (American Society of
Clinical Oncology), support this approach as a standard
risk-reduction measure [5, 6]. Prophylactic salpingo-
oophorectomy is generally recommended for women with
a BRCAI mutation between the ages of 35 and 40, and for
those with a BRCA2 mutation between 40 and 45, or after
they have completed their reproductive plans. This
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procedure reduces the risk of ovarian cancer by up to 96 %
and the risk of breast cancer by up to 56 %.

Genetic and psychological counseling are crucial before
surgery, particularly for women of reproductive age, as
ovary removal leads to early surgical menopause, signifi-
cantly impacting bone health, cardiovascular health, and
overall quality of life [7]. Today, BSO is usually performed
with a minimally invasive approach, using laparoscopy.
Indeed, many clinical findings regarding surgical ap-
proaches (laparoscopy vs. laparotomy) support the use of
minimally invasive surgery [8]. Percutaneous instruments
are one of the evolutions of minimally invasive surgery.
They have a smaller diameter than laparoscopic standard
instruments and don’t require the use of a laparoscopic
trocar.

Many previous reports support the use of percutaneous
instruments in laparoscopic gynecologic surgery [9-14].
Hence, the purpose of the study was to test the use of
percutaneous-assisted laparoscopy in prophylactic salpingo-
oophorectomy in a cohort of BRCA-mutated patients.

Materials and methods
Study design

This single-center retrospective, cohort study was carried
out in the National Cancer Institute of Rome “Regina Elena”,
following the STROBE guideline (Supplementary material 1).
The Institutional Review Board of the Regina Elena National
Cancer Institute in Rome approved the study (CE RS1847/
23(3726)). The study’s design, data analysis, interpretation,
writing, and revisions adhered to the principles outlined in
the Helsinki Declaration, the Committee on Publication
Ethics guidelines (http://publicationethics.org/), and the
statements on reporting studies using routinely collected
observational health data [15], which are available through
the Enhancing the Quality and Transparency of Health
Research Network (www.equator-network.org/). There was
no advertising, and patients were not offered any remu-
neration. Each patient was informed about the study’s
objectives and procedures and provided written consent for
research purposes.

Inclusion criteria were: age>18 years, a confirmed
pathological mutation of BRCA1 or BRCA2 genes, after ge-
netic and oncologic counseling has chosen to undergo pro-
phylactic BSO, from September 2017 to September 2022 at the
Gynecologic Oncology Unit of the “Regina Elena” hospital,
National Cancer Institute of Rome. We included all women
who underwent the procedure using either conventional
laparoscopy or laparoscopy with percutaneous forceps
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grasping. All the surgeries were performed by gynecologists
who specialized in minimally invasive surgery. To avoid
biases, patients submitted to other concurrent surgical
procedures and any kind of surgical accesses different from
the aforementioned were excluded.

The choice of how to perform the procedure was not
dependent on surgeons’ or patients’ preferences. We started
to use percutaneous instruments in 2019, before this period
all procedures were performed with traditional laparos-
copy, on the contrary from 2019 we performed almost all
procedures with the percutaneous grasp.

Treatments

Patients were associated with the LPS group (traditional
laparoscopy) or the PERC group (percutaneous-assisted
laparoscopy), depending on the type of surgery to which
they had been subjected. As standard practice, salpingo-
oophorectomy via conventional laparoscopy was performed
using three laparoscopic trocars: a 10-mm trocar in the
umbilical region, a 5-mm suprapubic trocar, and another
5-mm trocar positioned in the left iliac area. Conventional
laparoscopic instruments, including traumatic and non-
traumatic graspers, scissors, and bipolar forceps, were
utilized.

For the percutaneous-assisted laparoscopy, a percuta-
neous grasping forceps was placed in the left iliac region, in
place of a 5mm trocar. The percutaneous grasping forceps
feature a sharp tip when closed, enabling insertion through
the skin without requiring a scalpel. Once inside the
abdomen, the instrument deploys a grasping mechanism,
making it ready for use (MiniLap percutaneous surgical
system, Teleflex Inc., USA) (Figure 1).

All patients underwent a preoperative interview, where
the surgical technique was fully exposed, and written con-
sent was signed by the patient and the surgeon. Regardless of
the type of procedure, in all patients, a peritoneal washing
for cytological examination was performed prior to pro-
phylactic salpingo-oophorectomy.

Patients’ evaluation

We evaluated clinical and surgical data in both groups,
including age, body mass index (BMI), BRCA mutation, pre-
vious breast cancer, previous abdominal surgeries, intra-
operative blood loss amount, and operative times.
Perioperative complications were classified according to the
Clavien-Dindo classification [16]. Post-operatively we evalu-
ated: days of hospitalization and aesthetic outcomes.
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Figure 1: The percutaneous grasp used for bilateral salpingo-oophorectomy. MiniLap® percutaneous surgical system, Teleflex Inc., USA.

The level of pain was measured using a 0-10 visual analog
scale (VAS) on the day of surgery (within the first four
postoperative hours) and again on the first and the second
postoperative days (at 24 and 48 h respectively). During
follow-up at two months, aesthetic outcomes were evaluated
by asking all patients to rate their personal satisfaction on a
scale from 0 to 10.

Statistical analysis

Descriptive statistics were calculated for all the variables of
interest: specifically, we reported the continuous variables
with their means and standard deviations (+SD) and the
categorical variables with absolute and percentage fre-
quencies. We performed the Kolmogorov-Smirnov
normality test for all continuous variables. To compare the
continuous variables, we used the Mann-Whitney test
whereas we applied the Chi-Square test to compare the
categorical variables. We considered as statistically signifi-
cant a p-value<0.05. All statistical analyses were performed
with the aid of SPSS version 21 statistical software (IBM
Corp., NY, USA).

Results

We enrolled a total of 59 patients who underwent surgery
from September 2017 to September 2022. Thirty-nine
underwent a traditional laparoscopic procedure (LPS) and
20 a percutaneous-assisted laparoscopy (PERC). The mean
age was less than 60 years old and it was similar in the two
groups (51.6 + 9.7in LAP vs. 49.2 + 9.0 in PERC); no significant
differences in BMI were found, with a mean BMI less than 30
(24.8 £ 5.8 LPS vs. 23.3 + 3.6 PERC) (Table 1).

All the patients underwent BSO for BRCA mutation
(35 BRCA1 and 24 BRCA2) and some of these patients had
previous breast cancer in their personal anamnesis. We
enrolled 21 BRCA1 mutated patients and 18 BRCAZ in the LPS

Table 1: Clinical and peri-operative data.

LPS (total PERC (total p-Value

number=39), number=20), (Mann-Whitney

mean + SD mean + SD test) (p < 0.05)

Age 51.6 +9.7 49.2 +£9.0 0.414

BMI 24.8 +5.8 233 +3.6 0.461

VAS GO 1.0+0.8 1.1+0.6 0.493

VAS G1 1.1+0.9 0.5+0.5 0.006

VAS G2 0.8 +0.6 03+04 0.002

Aesthetic results 83+1.6 9.5+1.0 <0.001

Operative time 355+ 11.2 346 +11.1 0.698

Intraoperative 54+13 52+ 1.1 0.699
blood loss

Hospital stay 23+08 21+0.5 0.553

LPS, traditional laparoscopy; PERC, percutaneous assisted laparoscopy; SD,
standard deviation.

group, 14 BRCA1 mutated patients, and 6 BRCAZ2 in the PERC
group (Table 2).

We usually administer analgesic opioids immediately
after surgery (tramadol 100 mg) and then we administer 1g
of paracetamol at the patient’s request. No differences were
found in terms of the use of analgesic drugs on the first
post-operative day between the two groups (Table 2).

Table 2: Distribution of BRCA mutations, previous abdominal surgery,
previous breast cancer in the two groups, and use of analgesic drugs
during the first post-operative day.

LPS (total PERC (total p-Value
number=39), number=20), (Chi-Square
n (%) n (%) test)(p <0.05)
BRCA genes
BRCA1 21 (53.8) 14 (70.0) 0.232
BRCA2 18 (46.2) 6 (30.0)
Previous 19 (48.7) 13 (65) 0.235
abdominal surgery
Previous breast 24 (61.5) 13 (65) 0.533
cancer
Use of analgesic 10 (25.6) 4 (20) 0.232

drug on day 1
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Figure 2: Aesthetic outcomes, comparison between traditional
laparoscopy and the percutaneous assisted approach. A Mann-Whitney
test was conducted for multiple comparisons analysis.

No significant differences were found in the two
groups in terms of operative time, intra-operative blood
loss, and hospital stay (mean hospital stay of two days)
(Table 1). No significant differences between the two
groups were found in VAS scores at the end of surgery.
However, there was a significant difference in further two
postoperative days (first post-operative day 1.1 + 0.9 LPS
vs. 0.5 + 0.5 PERC; p=0.006, second post-operative day
0.8 + 0.6 LPS vs. 0.3 + 0.4; p=0.002). Both groups reported
good cosmetic results with median personal satisfaction
>8, however, it was significantly higher with the PERC
approach (LPS 8.3 + 1.6 vs. PERC 9.5 + 1.0; p<0.001) (Table 1,
Figure 2).

Discussion

The future of gynecological surgery is to reduce more and
more invasiveness. This is particularly significant for pro-
phylactic surgery and can be possible thanks to the use of
smaller and more advanced instruments compared with the
past. As reported in one of our previous studies, the use of
percutaneous instruments reduces postoperative pain
compared to the conventional laparoscopic approach in
oncologic patients undergoing ovarian tissue explantation
for fertility preservation. Additionally, it enhances aesthetic
outcomes [10]. The BRCA mutation increases women the risk
of developing ovarian and breast cancer, compared with the
general female population. To reduce this oncological risk, it
is recommended to submit women to prophylactic surgery
(salpingo-oophorectomy ¥ mastectomy) at the age of 35 or
45 years respectively for BRCAI and BRCA2 mutation [17].
This prophylactic surgery reduces cancer risk, but may
negatively impact patients’ quality of life, with all the
possible effects related to menopause, and even more can
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compromise the psychological self-
confidence [18, 19].

According to our data, post-operative pain, measured by
VAS score, in the PERC group has a rapid and progressive
decrease. Salpingo-oophorectomy with percutaneous in-
struments seems to be less painful than conventional lapa-
roscopy, particularly 24 and 48 h after the intervention. Post-
operative pain reduction is particularly relevant in these
patients who underwent surgery for prophylactic reasons.

Another important point to analyze in these patients is
the cosmetic result. Actually, laparoscopic scars, caused by
trocars even if are small, are visible and unpleasant, espe-
cially in patients susceptible to keloid [20]. Minimizing the
use of trocars and the use of percutaneous instruments
reduces the number of scars in the abdomen thanks to a
smaller diameter (2.4 mm) and to the possibility of intro-
ducing instruments directly, without the use of further
trocars.

No complications were observed in either group, con-
firming that percutaneous-assisted laparoscopy is as safe
and effective as conventional laparoscopy for BSO, with no
significant differences in blood loss or hospital stay duration.
The operative times were not statistically different in the two
groups, even though a small gap was registered in favor of
the PERC group, probably because there is one less trocar to
introduce in the abdomen.

In recent years, minimally invasive surgery has
replaced classic laparotomy in many fields of gynecological
surgery, where it is preferred. The laparoscopic approach
for adnexectomy has faster operating time, fewer compli-
cations, safety, efficiency, and effectiveness. Reduced hos-
pitalization in patients submitted to laparoscopy resulted in
an optimal cost-benefit ratio, with shorter convalescence
and earlier return to normal activities and employment,
with respect to classic laparotomic surgery [8]. In recent
years, numerous studies have been published regarding the
laparoscopic percutaneous technique in the treatment of
several benignant and oncologic diseases, with the aim of
minimizing invasiveness, therefore the percutaneous
approach responds to this logic, reducing skin incisions
and obtaining better post-operative outcomes [9-14].
Percutaneous-assisted laparoscopy demonstrated advan-
tages over other ultra-minimally invasive techniques, such
as single-site laparoscopy, by reducing postoperative pain,
lowering the risk of umbilical hernias, and providing better
cosmetic outcomes. Moreover, the single-site approach
appears to have a steeper learning curve [12, 21]. Further-
more, there is a lack of evidence regarding the comparison
between transvaginal natural orifice transluminal endo-
scopic surgery (VNOTES) and percutaneous assisted lapa-
roscopy for prophylactic surgery in BRCA mutated women.

state, reducing
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Reducing invasiveness in this type of surgery, through
the routine use of percutaneous instruments, may help
decrease post-operative pain in patients submitted to pro-
phylactic  salpingo-oophorectomy.  Additionally, by
enhancing aesthetic results, it would improve compliance
with prophylactic surgery and the well-being of this partic-
ular group of patients.

Based on our experience, the use of percutaneous
instruments requires only a single demonstration for sur-
geons experienced in laparoscopy. We started to use the
percutaneous grasp in BRCA-mutated patients, as it is a
simple surgical procedure, so it required a very short
learning curve. Regarding cost analysis, the price of the
percutaneous grasp is very similar to that of a disposable
trocar. Also, when compared to robotic surgery, the percu-
taneous approach is much cheaper. For the above reasons,
this seems a repeatable procedure even in peripheral and
less specialized centers.

The retrospective design is the major limit of the study,
prospective well-designed trials are expected to validate or
disprove our findings and to assess the true impact of
percutaneous procedures on this selected group. The small
sample and the lack of long-term follow-up are other
important limits. Comparative studies with other ultra-
minimally invasive approaches are expected, to choose the
best surgical approach for prophylactic BSO in BRCA
carriers [22].

Conclusions

When compared to traditional laparoscopy, percutaneous-
assisted laparoscopy seems an effective, safe, and painless
procedure for prophylactic salpingo-oophorectomy in BRCA-
mutated patients, and offers excellent post-operative
aesthetic results. Further and well-designed studies are
desired, to encourage this procedure in these selected groups
of patients.
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