
Abstract. Aim: Less invasive prophylactic bilateral
salpingo-oophorectomy (PBSO) may diminish the general
consequences of surgery for BRCA mutation carriers. The
objective of the present study was to compare the
psychological impact and satisfaction following minimal-
invasive laparoendoscopic single-site surgery (LESS) versus
that observed with the standard procedure. Patients and
Methods: This prospective longitudinal study was proposed
to all consecutive patients who underwent ambulatory PBSO
between January 2012 and January 2014 at our Center. The
psychological impact and esthetic satisfaction were
prospectively studied. Patients rated their satisfaction using
the 4-grade Likert scale. Their emotional state and
postoperative pain were explored respectively with validated
questionnaires (IES-R, PANAS) and the Verbal Numerical
Rating Scale (VNRS). Operative outcomes were also
analyzed. Results: Twenty patients underwent LESS PBSO
and 10 patients had the standard laparoscopic (SL) PBSO.
The mean satisfaction scores were significantly higher in the
LESS group one month and six months after surgery. Both
groups reported a reduction of intrusive thoughts and
negative affects after surgery. Postoperative pain and
operative outcomes were similar. Conclusion: A significant
improvement of cosmetic satisfaction after LESS compared

to SL could help patients accept PBSO. The emotional
impact of PBSO is not modified by ambulatory LESS.

Laparoendoscopic single-site surgery (LESS) is a safe
minimally-invasive technique. Recent data in gynecologic
surgery have demonstrated the feasibility and reproducibility
of this technique for adnexal surgery (1-3). Moreover, LESS
is associated with favorable cosmetic results and good
satisfaction scores after the procedure (4-7).

Prophylactic bilateral salpingo-oophorectomy (PBSO) is
currently a standard procedure for carriers of deleterious
BRCA1 or BRCA2 mutations. It is associated with an 80%
reduction in the risk of ovarian, fallopian tube or peritoneal
cancer together with increased life expectancy (8-10). All
BRCA mutation carriers are offered PBSO after the age of
35-40 years. Decision-making is a complex process for all
of these patients. Acceptability is correlated with their
personal and family history (11). Putting-off having PBSO
is longer for patients without children and patients under 50
years of age who are significantly more reluctant to undergo
PBSO (12, 13). 

We hypothesized that women offered PBSO could benefit
from LESS and might find this option more psychologically
attractive. The cosmetic benefits of minimally-invasive
surgery could have an impact on patient well-being and
satisfaction with PBSO (1). 

The objective of the present study was to prospectively
evaluate cosmetic satisfaction and the psychological impact
of LESS compared to SL PBSO in a longitudinal single-
center study. Patient satisfaction with the cosmetic outcome
and the emotional impact of surgery were analyzed after
each procedure. We conducted our study assuming that LESS
would be associated with better cosmetic satisfaction and a
reduced post-traumatic impact of PBSO.
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Patients and Methods

Study design. We performed a prospective single-Center study
(Gustave Roussy, Villejuif, France). We proposed inclusion in the
study to all BRCA1 or BRCA2 mutation carriers aged 40 or older
(according to French recommendations), who were candidates for
PBSO and operated on between January 1st, 2012 and June 30th
2014. Patients with an abnormal pelvic ultrasound or an elevated
serum CA125 level before study entry were not eligible for the
inclusion, nor were patients with contraindications to laparoscopic
PBSO or ambulatory management.

After genetic confirmation of a BRCA mutation and multi-
disciplinary validation, all consecutive patients were offered PBSO.
The type of surgical procedure was determined by the study period.
The first period of the study was between January 2012 and June
2012. The second period was between July 2012 and January 2014.
During the first period, patients were enrolled in the SL group.
During the second period, patients were enrolled in the LESS group. 

All patients were prospectively followed up and evaluated at
three time points : before surgery, and at one month and six months
after surgery. In a first time, medical assistant gave the
questionnaires to the patient who filled them out during the
consultations before and after surgery. Then patient placed their
questionnaires in an anonymous envelope and handed them to the
medical assistant during the consultation. The envelope was then
immediately stored in the patient record by medical assistant. In a
second time, data on patients were extracted from records same time
the responses of the questionnaires were analyzed.

All data were anonymous and managed as recommended by the
French Data Protection Authority (CNIL “Commission Nationale de
l’Informatique et des Libertés”). The study was approved by the
Internal Review Board (Gynecologic oncology board of Gustave
Roussy, date of approval 11/02/2011).

Surgical procedures. All procedures were performed under general
anesthesia in the Trendelenburg position, arms alongside the body
and legs apart using yellow stirrups. Intra-abdominal CO2 pressure
was 12-14 mmHg and the flow rate was 6 l/min. 

For the SL procedure, four trocars were always used: one
umbilical 10-mm trocar was used for the camera, one hypogastric
10-mm trocar was used for specimen extraction and two 5-mm
trocars were inserted above the iliac crests as working ports.
Specimen was placed in an Endocatch® system under visual control
using the two 5-mm trocars. The hypogastric 10-mm trocar was
used for insertion of the Endocatch® and for protected extraction.

For LESS, the surgeons used the GelPOINT® system (Aplied
Medical Society-Rancho Santa Margarita, USA). The GelPOINT®

system was inserted after a 2.5 cm umbilical skin incision and
dissection down to the aponeurosis and the peritoneum. Three
dedicated trocars were introduced into the GelSeal cap. One trocar
was used for the camera and two trocars were used as working ports.
An Endocatch® was also used for specimen protected extraction.

After each procedure, closure of the umbilical incision was done
in a layer-by-layer fashion using resorbable sutures. After the
standard laparoscopic procedure, the hypogastric incision was also
closed in a layer-by-layer fashion and intracutaneous stitches were
used to close the iliac incisions.

Analgesia procedure. The following medication was administered
during the perioperative procedure: intravenous remifentanil,

paracetamol (1 g), tramadol (100 mg), nefopam (20 mg), ketoprofene
(100 mg), dexamethasone (8 mg) and ondansetron (4 mg).
Postoperative medication comprised of paracetamol (1 g every 6 h
per os), tramadol (50 mg every 8 h per os) and ketoprofene (100 mg
every 12 h per os for only two days).

Patients’ characteristics. Demographic and medical data at baseline
included age, professional activity, BRCA1 or BRCA2 mutation
status, medical history, family history, menopausal status and any
history of chronic pelvic pain. In case of a previous breast cancer,
surgical treatment, neoadjuvant treatment or adjuvant treatment were
specified. Prophylactic mastectomy and breast reconstruction were
also specified. Data were collected from patient records.

The primary outcome was postoperative esthetic satisfaction.
Secondary outcomes were postoperative emotional impact,
postoperative pain and surgical complications. Patients were asked
to rate their satisfaction with the cosmetic result on a 4-point Likert
scale ranging from unsatisfied to very satisfied (0 “unsatisfied”, 1
“less satisfied”, 2 “satisfied”, 3 “very satisfied”). Patients were
evaluated at one month and six months after surgery (14, 15).

Trait anxiety was evaluated using the State Trait Anxiety
Inventory Y B form (STAI-YB) one month before surgery in order
to control for bias linked to anxious personalities. It is a 20-item
self-rating inventory composed of short verbal statements that
participants have to rate using a 4-point Likert scale according to
the subjective experienced intensity of each described feeling (1=not
at all, 4=very much so). The total score, i.e. the sum of the scores
obtained for each of the 20 items, ranges from 20 to 80 points, with
higher scores indicating higher anxiety levels. A global score of up
to 56 indicates severe anxiety (16). Positive and negative affects
were prospectively evaluated one month before surgery and one
month and six months after surgery. The Positive And Negative
Affect Schedule (PANAS) was used. PANAS is composed of 20
self-rating items corresponding to adjectives (i.e., “interested”,
“distressed”) that describe different states, feelings and emotions.
Each of the 10 terms linked respectively to Negative Affects
(PANAS AN) and Positive Affects (PANAS AP) requires a score on
a 5-point Likert scale. Each rating seeks to measure the intensity of
that specific feeling or emotion during a given timeframe for the
participant (1=very slight impact or not at all; 5=extreme impact)
(16).

The emotional impact of surgical procedure was also
prospectively evaluated using an Impact Evaluation Scale (IES-R).
IES-R is a 15-item self-report questionnaire used to measure current
subjective distress for a particular life event or situation (i.e. surgical
procedure). The global score is the sum of the intrusion and
avoidance items with a possible range of 0-75 (17, 18). STAI-Y,
PANAS and IES-R have been widely used in oncology settings and
have been validated in French.

Postoperative pain was evaluated on the day of surgery, before
the patient went home (immediate postoperative pain), then, one
month and six months after surgery. Postoperative pain evaluation
was based on the Verbal Numerical Rating Scale (VNRS), a 10-
point pain score. 

Statistical analyses. All analyses were conducted with the Statistical
Package for the Social Sciences (SPSS, version 14). All non-
parametric tests (selected given the sample size) were two-sided and
the significance level was set at 5%. Patients were divided into two
groups depending on whether they underwent laparoscopic single-
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site surgery (LESS) or a standard laparoscopy (SL). Descriptive
statistics were used to describe the demographic and the medical
characteristics of each treatment group at baseline, and satisfaction,
emotional (PANAS, IES) and medical (pain) states over time. The
Chi-Square test and the Mann-Whitney U-test explored differences
between groups according to the demographic and medical
variables, but also trait anxiety. The statistical significance of scores
over time was analysed for each group with the Mc Nemar or the
Wilcoxon test, when appropriate. Group outcomes were compared at
each evaluation time point with the Chi-square test and the Mann-
Whitney U-test.

Results

During the study period, 39 patients underwent PBSO. We
excluded three patients because of contraindications to
ambulatory management (one patient with a bleeding
disorder, one patient with unexplained palpitations and one
patient with sleep apnea syndrome). One patient was
excluded because of a language barrier and one patient
refused to participate. 

A total of 34 patients were eligible for inclusion but
finally 30 were included. Three patients were secondly
excluded because of occult ovarian and fallopian tube
cancers and 1 because of a granulosa tumor detected after
the pathological examination of the operative specimen.
Those patients underwent standard laparoscopic surgical
staging after histological confirmation. We hypothesized
those diagnostics could impact on emotional impact and
represent a significant bias. Among these 30 patients, 10
underwent SL PBSO and 20 patients underwent LESS
PBSO. All patients completed the evaluation at the three time
points (n=30, response rate 100%).

Patients’ characteristics. There were no significant
differences between the two groups in terms of demographic
and medical data. There was no difference in trait anxiety
between the 2 groups. (Table I). No association was found
between patient data and results of perioperative anxiety
scores or cosmetic satisfaction.

Primary outcome: postoperative esthetic satisfaction. In both
groups, all patients were satisfied: only “very satisfied” (3)
and “satisfied” (2) scores were used throughout the study
period. One month after surgery, 85% of the patients in the
LESS group were very satisfied whereas only 40% were very
satisfied in the SL group (p<0.05) (Figure 1). Six months
after surgery, 90% of the patients in the LESS group were
very satisfied whereas only 50% were very satisfied in the
SL group (p<0.10) (Figure 2). The mean satisfaction score
was significantly different between the two surgical groups
one month and six months after surgery (p<0.05), with
higher scores for the LESS group. 

Secondary Outcomes
Psychological outcomes. One month and six months after the
procedure, emotional impact scores (IES-R) were not
statistically different between two groups (Table II). We
observed a significant decline in the psychological impact of
surgery over time whatever the surgical technique. Between
one and six months IES scores declined significantly in both
groups (p<0.05). One month and six months after surgery,
positive and negative affects were not significantly different
between the two groups (Table II). For both groups, the
reduction of negative affects was statistically significant
between the preoperative period and the six-month
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Table I. Patients’ characteristics. 

Standard laparoscopy group Single-site laparoscopy group p-Value
N=10 N=20

Age, years 51.1(+/–7,9) 46.4 (+/–6) 0.1
BRCA mutation 1, n (%) 4 (40%) 8 (40%) 1
BRCA2 mutation, n (%) 6 (60%) 12 (60%) 1
Post-menopausal patients, n (%) 7 (70%) 7 (35%) 0.07
Personal history of breast cancer, n (%) 8 (80%) 15 (75%) 0.8
Familial history of breast cancer, n (%) 10 (100%) 16 (80%) 0.1
Familial history of ovarian cancer, n (%) 2 (20%) 8(40%) 0.3
Prophylactic mastectomy, n (%) 0 4 (13.3%) 0.1
Professional activity, n (%) 7(70%) 12(60%) 0.6
Preoperative VNRS score, mean (SD) 0.5 (+/–1.58) 0 0.2
Preoperative STAI-YB score, mean (SD) 39.8 (+/–7.3) 42.8 (+/–8.5) 0.3
Preoperative PA PANAS scores, mean (SD) 32.8 (+/–5.8) 30.2 (+/–6.3) 0.5
Preoperative NA PANAS scores, mean (SD) 15.5 (+/–3.1) 18.1 (+/–5.8) 0.4

VNRS: Verbal Numerical Rating Scale. STAI-YB: State Trait Anxiety Inventory Y B form, PANAS PA: positive affects score with the positive and
negative affects schedule,  PANAS NA: Negative affects score with the positive and negative affects schedule.



postoperative period (p<0.05). On the contrary outcome in
terms of positive affects was not significant in either group.

Postoperative pain. There was no difference between the two
groups in immediate, one month and six- month postoperative
pain levels. Postoperative pain scores were low in both groups.
The mean immediate postoperative pain score was 1.2 in the
SL group and 0.6 in the LESS group (p=0.1). One month after
surgery, the mean pain score was 1 in the SL group and 0.35
in the LESS group (p=0.2). Six months after surgery, no
patient felt pain in either group. (Table II).

Operative data. The mean operative times for the SL and LESS
groups were 36.9 min (26-60) and 52.6 min (45-90),
respectively (p=0.005). There were no other significant
differences in operative data between the two groups (Table III). 

Discussion

This is the first prospective study to demonstrate the
superiority of LESS in terms of cosmetic satisfaction for
PBSO. This result is interesting as better cosmetic
satisfaction could help improve the BRCA mutation carrier
acceptance of surgery. Decision-making before PBSO is still
a complex process. In this persistently difficult context, we

think that cosmetic satisfaction with single-port laparoscopic
surgery could ease the decision process and could be a
further argument in favor of PBSO. 

Prospective studies have confirmed better cosmetic
outcomes after LESS for benign gynecological indications
compared to the standard laparoscopic procedure (6, 7). Lee
et al. recently reported considerable cosmetic benefits in
patients with abdominal scars from prior surgeries (4). This
aspect of LESS is particularly interesting for patients who
have previously undergone breast surgery (previous breast
cancer treatments, bilateral prophylactic mastectomy and
breast reconstruction). In our cohort, four patients had
previous bilateral prophylactic mastectomy before PBSO. All
patients were included in the LESS group and chose
prosthesis immediate reconstruction. 

Our study did not show any significant reduction of the
emotional impact of PBSO with LESS. The reduction in
intrusive thoughts and negative affects could not be
explained by surgery alone. Firstly, the mean IES-R scores
were below pathological levels in both groups (15, 16). Other
studies showed even lower anxiety and depression levels in
BRCA mutation carriers after PBSO compared to the general
population (19, 20). Furthermore, the negative affects were
significantly reduced between preoperative and postoperative
periods in both groups. Our study did not evaluate the
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Figure 2. Esthetic satisfaction scores at six month.

Figure 1. Esthetic satisfaction scores at one month.



postoperative perception of the residual risk of cancer but
low mental distress is possibly due to a significantly
decreased perceived risk after prophylactic surgery. Most
women over-estimate the residual risk of ovarian and breast
cancer after surgery (21). However, general anxiety and
specific cancer anxiety is still reduced after prophylactic
surgery compared to that observed in screened BRCA
carriers (22). The unique laparoscopic incision is associated
with better postoperative cosmetic satisfaction but this result
does not necessarily signify a decreased surgical impact.

Postoperative pain was well-controlled which is a mandatory
requirement to validate an ambulatory procedure. There was no
difference between the two groups. Some studies demonstrated
an advantage with the LESS procedure in terms of reducing
postoperative pain (23, 24). Very low rates of immediate
postoperative pain were observed in our study after LESS. 

Ambulatory management of PBSO was feasible and safe
after the LESS procedure and is supposed to reduce the
intrusion of prophylactic surgery. However, in 2013, 1,463
PBSO and 14,804 laparoscopic salpingo-ophorectomies were
performed in France (25). The mean duration of
hospitalization was 3.1 days. Ambulatory management could
indeed reduce hospitalization costs.

Our study has certain limitations. Firstly, our research was
not randomized, but the type of surgery was determined by
the study period, the two groups were comparable in terms
of demographic and medical data, and the surgical team
comprised of six experienced surgeons for both surgical
techniques. Moreover, the study period was short. 

This is the only study comparing cosmetic satisfaction
following LESS PBSO and standard laparoscopic PBSO. We
observed a significant improvement of cosmetic satisfaction
after LESS compared to standard laparoscopy that could help
reluctant patients accept PBSO. The somatic consequences
of prophylactic bilateral salpingo-oophorectomy are probably
the main obstacle to prophylactic surgery. Without any other
alternative, better cosmetic satisfaction could improve
compliance with PBSO. 
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Table II. Postoperative data.

Standard laparoscopy group Single-site laparoscopy group p-Value 
N=10 N=20 (Mann-Whitney test)

Immediate post-operative VNRS score, mean (SD) 1.2 (+/–1.1) 0.6 (+/–1.1) 0.1
VNRS score at one month, mean (SD) 1 (+/–1.3) 0.35 (+/–0.7) 0.2
VNRS score at six months, mean (SD) 0 0 1
STAI-YB score at one month, mean (SD) 36 (+/–9.2) 42.8 (+/–8.3) 0.06
STAI-YB score at six months, mean (SD) 37.3 (+/–9.9) 42 (+/–8.9) 0.2
PA PANAS score at one month, mean (SD) 33.4 (+/–8.8) 29.4 (+/–7) 0.1
NA PANAS score at one month, mean (SD) 12.6 (+/–2.9) 16.80 (+/–5.9) 0.07
PA PANAS score at six months, mean (SD) 32.7 (+/–10.1) 32.4 (+/–6) 0.7
NA PANAS score at six months, mean (SD) 13.6 (+/–4.5) 15.3 (+/–5.5) 0.3
IES score at one month, mean (SD) 15.2 (+/–11.6) 13.4 (+/–15.7) 0.4
IES score at six months, mean (SD) 7.5 (+/–10.9) 9 (+/–12.6) 0.6

VNRS: Verbal Numerical Rating Scale,  STAI-YB: State Trait Anxiety Inventory Y B form, PANAS PA: positive affects score with the positive and
negative affects schedule,  PANAS NA: negative affects score with the positive and negative affects schedule,IES: impact evaluation scale.

Table III. Surgical data.

Standard laparoscopy group Single-site laparoscopy group p-Value
N=10 N=20

Operative time, min, mean (SD) 36.9 (+/–13) 52.6(+/-11.6) 0.01
Conversion to laparotomy, n (%) 0 0
Bleeding estimation >300 ml, n (%) 1 (10%) 1(5%) 0.6
Admission to conventional unit, n (%) 1 (10%) 2(10%) 1
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