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Abstract

Objective: To estimate the safety and feasibility of laparoendoscopic single-site surgery (LESS) in

pregnant patients with acute abdomen.

Methods: Baseline characteristics, surgical results, and obstetric and neonatal outcomes were

retrospectively compared between single and multiport procedures in patients who underwent

laparoscopic surgery during pregnancy between 2017 and 2021.

Results: Fifty-four pregnant patients were included: 26 who underwent LESS (salpingectomy,

11 cases/cystectomy, 15 cases) and 28 who underwent conventional laparoscopic surgeries

(salpingectomy, 12 cases/cystectomy, 16 cases) during pregnancy. One patient in the single-

port group required additional ports. No patients converted to laparotomy. In patients under-

going salpingectomy, the single-port group showed lower 8- and 24-h postoperative pain scores,

shorter hospital stays, and lower Self-rating Anxiety Scale scores prior to discharge versus con-

ventional laparoscopy. One patient experienced postoperative vaginal bleeding and a missed

abortion during follow-up. In patients receiving cystectomy, 8- and 24-h pain scores, postoper-

ative hospital stay, and anxiety scores were lower in the single-port versus multiport group.

Other outcomes were comparable between the groups.

Conclusion: The feasibility and efficacy of laparoscopic surgery during pregnancy is similar

between single- or multiport routes, however, the single-port route may be associated with

less postoperative pain, shorter hospital stay, and lower anxiety.
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Introduction

At present, 0.2–2.2% of gravid women
require surgical interventions for a variety
of non-obstetric problems, such as acute
abdomen, a large benign mass, or potential-
ly malignant tumours.1–3 Though there are
risks of pregnancy-related complications
perioperatively, some procedures, such as
cystectomy, salpingectomy and salpingo-
oophorectomy, are often performed, partic-
ularly in patients with acute abdomen.1,4,5

During pregnancy, such procedures are
usually performed via a conventional lapa-
rotomy approach, however, with rapid
advances in the development of microinva-
sive technologies, laparoscopic surgery is
considered a suitable alternative, due to
the advantage of reduced physiological
response to manipulation versus that pro-
duced by laparotomy.6 In this respect, lap-
aroscopy is associated with improved
maternal outcomes through reduced post-
operative pain, use of analgesics, and
length of overall hospital stay. Moreover,
laparoscopy may confer several advantages
to fetal outcomes, such as reduced potential
for fetal respiratory depression due to lower
postoperative exposure to narcotics, and a
reduced possibility of spontaneous abortion
or preterm labour as a result of decreased
uterine irritability due tominimized manip-
ulation.6–9

Laparoendoscopic single-site surgery
(LESS) has emerged in response to the
increased requirements for moreminimally
invasive surgery, and has been widely used
for various gynaecological conditions,
including occasional use in obstetrics.10,11

The LESS procedure, performed via a
single umbilical incision, may minimize
incision pain, particularly in gravid
patients, since a progressively enlarging
uterus leads to increasing distension of the
abdominal wall postoperatively, and
thus, LESS may promote the continued
optimization of pregnancy outcomes.12–16

Another possible advantage of LESS is
umbilical entrance to the abdominal cavity,
which may help to reduce the potential for
injury to the enlarged uterus and displaced
viscera during pregnancy, caused by inser-
tion of the Veress needle.13 Moreover, speci-
mens may be easily extracted through the
large umbilical incision without the need
for extending the incision.

Though widely considered safe and fea-
sible for gynaecologic disease, many clini-
cians have been hesitant to perform LESS
in pregnant women, due to the scarcity of
relevant literature and relatively high-quality
evidence. Few multicentre studies involving
patients undergoing LESS during pregnancy
have been reported to date,10,17 and the role
of LESS in surgical intervention during
pregnancy remains unclear. Thus, the aim
of the present study was to investigate the
role of LESS during pregnancy, by retro-
spectively comparing LESS with convention-
al laparoscopic surgery.

Patients and methods

Study population

This retrospective study comprised patients
who underwent laparoscopic surgery for
acute abdomen during pregnancy at

2 Journal of International Medical Research



Shenyang Women’s and Children’s
Hospital, between 2017 and 2021.
Pregnant patients who underwent laparo-
scopic single cystectomy or salpingectomy
were included, and those who underwent
additional procedures during the operation
were excluded. Patients’ electronic records
were searched for baseline characteristics,
age, body mass index (BMI), parity, esti-
mated gestational age (EGA), history of
previous abdominal surgery, cyst size and
comorbid medical disease. Data relating to
surgical outcomes, operating time, estimat-
ed blood loss, transfusion, open or multi-
port surgery conversion, duration of
hospital stay, postoperative pain score,
and perioperative complications were
extracted and analysed. Obstetric and neo-
natal outcomes were recorded, including
Self-rating Anxiety Scale (SAS) score,18

missed abortion (fetal death at <20
weeks), preterm labour (<37 weeks), post-
partum haemorrhage, postpartum infec-
tion, term labour, normal or caesarean
delivery, Apgar scores at 1 and 5min, neo-
natal intensive care hospitalization and neo-
natal mortality or morbidity. Perioperative
complication was defined as any complica-
tion that occurred during the operation and
within 30 days following surgery.

This study was approved by the ethics
committee of Shenyang Women’s and
Children’s Hospital. All details relating to
treatment methods were shared and dis-
cussed with patients, and all patients pro-
vided verbal informed consent for their
treatment and for the study. The reporting
of this study conforms to STROBE
guidelines.19

Surgical procedure

All procedures were performed by experi-
enced surgeons (XN, JN) using a Stryker
endoscopy system (Stryker, Kalamazoo,
MI, USA) and disposable trocar (Kang Ji,
Hang Zhou, China). General anaesthesia

was induced and maintained using standard
procedures, and patients were positioned in
the supine position. After creating a 2.0- to
2.5-cm umbilical incision, the inner ring of
the wound retractor was inserted to stretch
the fascial incision, and the outer ring of the
wound retractor was rolled for connecting
the sealing member. Except for the number
of ports, identical surgical procedures were
followed for LESS and for the conventional
route. The abdominal wall was closed using
a layer-by-layer method, and the umbilical
contours were restored with a subcutaneous
running closure using a 3-0 absorbable
suture (Covidien, St. Louis, MO,
USA).20,21 The fetal heart rate (FHR) was
detected immediately after surgery to con-
firm the viability of the fetus, and abdomi-
nal Doppler ultrasound was performed
before surgery, and at 3 days after surgery,
to confirm the presence of a live fetus inside
the patient’s uterus.

Statistical analyses

Categorical variables are presented as num-
bers and percentages and continuous varia-
bles are presented as median (quartile 1 [Q1]
and quartile 3 [Q3]). Data were statistically
analysed using SPSS software, version 25.0
(IBM, Armonk, NY, USA) on an intention-
to-treat basis. Thus, patients who converted
to open surgery, or who required additional
ports, remained in their primary group for
analysis. Between-group differences in base-
line characteristics, surgical results and
obstetric and neonatal outcomes were
analysed using Mann–Whitney U-test or
Fisher’s exact test. A P-value <0.05 was
considered statistically significant.

Results

A total of 54 eligible cases were included in
this study (summarised in Table 1), com-
prising 26 patients who underwent LESS
and 28 who underwent conventional
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laparoscopic surgery for acute abdomen
during pregnancy: 49 in the first trimester
(7–13þ5 EGA), and five in the second tri-
mester (14þ2–17þ1 EGA). In the LESS and
conventional groups, respectively, median
age was 33 (30.5, 35.0) years and 31.5
(29.0, 35.3) years for patients undergoing
single salpingectomy (P¼ 0.642); and 32
(29.5, 35.0) years and 33 (29.8, 35.3) years
for patients undergoing single cystectomy
(P¼ 0.795). There were no statistically sig-
nificant between-group differences in BMI,
parity, history of previous abdominal sur-
gery, comorbid disease, and gestational age
at surgery (Table 1), regardless of whether
salpingectomy or cystectomy was per-
formed. In patients who underwent cystec-
tomy, ovarian cyst size was not statistically
different between the LESS and conven-
tional multiport groups (P¼ 0.921).

Among patients undergoing cystectomy,
no patients in the conventional laparoscopy
group, but one in the LESS group, required
additional ports (P¼ 0.484). The patient in
the LESS group who required additional
ports presented with pelvic adhesion and
limited view, so the additional port was
used to ensure the safety of both mother
and fetus. No patients who underwent sal-
pingectomy required additional ports or
converted to laparotomy, and no patients
in the study required a blood transfusion.
Doppler ultrasound revealed a live fetus
inside the uterus in all cases.

Laparoscopic single salpingectomy was
performed in 23 patients with acute abdo-
men: 11 who underwent LESS and 12 who
underwent conventional laparoscopy. All
patients presented with vaginal bleeding,
and this was combined with acute abdomi-
nal pain in 12 patients, one of whom
reported experiencing syncope. Operating
time ranged between 35 and 59min in the
LESS group and between 32 and 55min in
the conventional group, with estimated
blood losses of 50–450ml and 90–600ml,
respectively. Cases of heterotopic

pregnancy (intrauterine coexisting with
extrauterine pregnancy) were confirmed
postoperatively by pathology results.
Operating time, estimated blood loss, and
postoperative pain scores at 48 and 72 h
were not significantly different between
the groups (Table 2). The LESS group
showed lower 8- and 24-h postoperative
pain scores and shorter duration of hospital
stay (P¼ 0.016; P< 0.001; and P< 0.001,
respectively) versus the conventional
group. Also, patients in the LESS group
presented with lower SAS scores 3 days
after surgery (P¼ 0.042; Table 2). One
patient in the LESS group experienced vag-
inal bleeding following surgery, which was
managed conservatively. No patients in the
conventional group experienced periopera-
tive complications. There were no statisti-
cally significant between-group differences
in maternal and neonatal outcomes, includ-
ing postpartum haemorrhage, preterm
labour, caesarean section, neonatal Apgar
scores, and neonatal intensive care hospital-
ization (Table 2). Of note, one patient in
the LESS group experienced a missed
abortion during postoperative follow-up
(at 11 weeks’ EGA).

Single cystectomy for acute abdomen
was performed in 15 patients in the LESS
group and 16 patients in the conventional
group. All patients reported different
degrees of abdominal pain, with six patients
reporting pain accompanied by nausea and
vomiting. Cyst torsion or rupture (29 versus
two cases) were diagnosed intraoperatively
during the subsequent single or multiport
surgeries. Operating times ranged between
45 and 75min, and between 42 and 70min,
for the LESS and multiport surgeries
respectively, with estimated blood losses
of 30–75 and 25–80ml, respectively. Of
patients who received single cystectomy,
five were diagnosed with simple cyst, five
with corpus luteum cyst, eight with serous
cystadenoma, 11 with mature cystic terato-
ma and two were diagnosed with mucinous

Jiang et al. 5



T
a
b
le

2
.
C
o
m
p
ar
is
o
n
o
f
su
rg
ic
al
an
d
p
re
gn
an
cy

o
u
tc
o
m
e
s
b
e
tw

e
e
n
L
E
SS

an
d
co
n
ve
n
ti
o
n
al
la
p
ar
o
sc
o
p
ic
su
rg
e
ry
.

P
ar
am

e
te
r

Si
n
gl
e
sa
lp
in
ge
ct
o
m
y

Si
n
gl
e
cy
st
e
ct
o
m
y

L
E
SS

(n
¼
1
1
)

C
o
n
ve
n
ti
o
n
al

la
p
ar
o
sc
o
py

(n
¼
1
2
)

St
at
is
ti
ca
l

si
gn
ifi
ca
n
ce

L
E
SS

(n
¼
1
5
)

C
o
n
ve
n
ti
o
n
al

la
p
ar
o
sc
o
py

(n
¼
1
6
)

St
at
is
ti
ca
l

si
gn
ifi
ca
n
ce

O
p
e
ra
ti
n
g
ti
m
e
,
m
in

4
5
(3
9
.5
,
5
0
.5
)

4
4
(3
8
.8
,
4
8
.0
)

N
S

6
0
(5
6
.5
,
6
4
.5
)

5
9
.5

(5
4
.8
,
6
2
.5
)

N
S

E
st
im
at
e
d
b
lo
o
d
lo
ss
,
m
l

6
0
(5
0
.0
,
7
0
.0
)

1
3
7
.5

(1
0
7
.5
,
2
1
2
.5
)

N
S

4
2
(3
8
.5
,
5
5
.0
)

5
1
.5

(4
5
.8
,
5
7
.0
)

N
S

O
p
e
n
o
r
m
u
lt
ip
o
rt

su
rg
e
ry

co
n
ve
rs
io
n

0
0

–
1
(6
.7
)

0
N
S

P
o
st
o
p
e
ra
ti
ve

p
ai
n
sc
o
re

A
t
8
h

5
(5
.0
,
5
.5
)

6
(5
.4
,
6
.1
)

P
¼
0
.0
1
6

5
(4
.0
,
5
.0
)

6
(5
.0
,
6
.3
)

P
¼
0
.0
0
1

A
t
2
4
h

2
(2
.0
,
2
.5
)

3
(2
.5
,
3
.1
)

P
<
0
.0
0
1

2
(2
.0
,
3
.0
)

3
(2
.8
,
4
.0
)

P
¼
0
.0
0
7

A
t
4
8
h

0
(0
,
0
)

0
(0
,
0
)

N
S

1
(0
,
0
)

0
.5

(0
,
1
)

N
S

A
t
7
2
h

0
(0
,
1
.0
)

0
(0
,
1
.0
)

N
S

0
(0
,
1
.0
)

0
(0
,
1
.0
)

N
S

P
o
st
o
p
e
ra
ti
ve

h
o
sp
it
al
st
ay
,
d
ay
s

3
(3
.0
,
4
.0
)

4
(4
.0
,
5
.0
)

P
<
0
.0
0
1

4
(3
.0
,
4
.0
)

5
(4
.8
,
6
.0
)

P
¼
0
.0
0
1

P
e
ri
o
p
e
ra
ti
ve

co
m
p
lic
at
io
n

1
(9
.1
)

0
N
S

0
0

–

Se
lf-
ra
ti
n
g
A
n
x
ie
ty

Sc
al
e
,
sc
o
re

A
t
3
d
ay
s
af
te
r
su
rg
e
ry

5
2
(4
9
.0
,
5
5
.0
)

5
7
.5

(5
3
.8
,
6
5
.5
)

P
¼
0
.0
4
2

5
2
(4
9
.5
,
5
4
.0
)

5
7
.5

(5
0
.0
,
6
2
.8
)

P
¼
0
.0
2
1

A
t
th
e
1
-m

o
n
th

fo
llo
w
-u
p

3
1
(2
8
.5
,
3
5
.0
)

3
0
.5

(2
8
.8
,
3
8
.5
)

N
S

3
1
(2
8
.5
,
3
6
.0
)

3
4
(2
9
.8
,
3
7
.3
)

N
S

P
o
st
p
ar
tu
m

h
ae
m
o
rr
h
ag
e

1
(9
.1
)

2
(1
6
.7
)

N
S

0
2
(1
2
.5
)

N
S

P
re
gn
an
cy

o
u
tc
o
m
e
s

M
is
se
d
ab
o
rt
io
n

1
(9
.1
)

0
N
S

0
0

–

P
re
te
rm

la
b
o
u
r

2
(1
8
.2
)

1
(8
.3
)

N
S

2
(1
3
.3
)

1
(6
.3
)

N
S

T
yp
e
o
f
b
ir
th

C
ae
sa
re
an

se
ct
io
n

2
(1
8
.2
)

3
(2
5
.0
)

N
S

3
(2
0
.0
)

1
(6
.3
)

N
S

V
ag
in
al

9
(8
1
.8
)

9
(7
5
.0
)

1
2
(8
0
.0
)

1
5
(9
3
.7
)

N
e
o
n
at
al
A
p
ga
r
sc
o
re

A
t
1
m
in

9
(8
.5
,
1
0
.0
)

9
.5

(9
,
1
0
)

N
S

1
0
(8
.5
,
1
0
.0
)

1
0
(9
,
1
0
)

N
S

A
t
5
m
in

1
0
(1
0
,
1
0
)

1
0
(1
0
,
1
0
)

N
S

1
0
(1
0
,
1
0
)

1
0
(1
0
,
1
0
)

N
S

N
IC
U

st
ay
,
d
ay
s

0
(0
,
0
)

0
(0
.0
,
0
.8
)

N
S

0
(0
,
1
)

0
(0
.0
,
0
.5
)

N
S

D
at
a
p
re
se
n
te
d
as

m
e
d
ia
n
(Q

u
ar
ti
le

1
,
Q
u
ar
ti
le

3
)
o
r
n
(%
)
in
ci
d
e
n
ce
.

L
E
SS
,
la
p
ar
o
e
n
d
o
sc
o
p
ic
si
n
gl
e
-s
it
e
su
rg
e
ry
;
SA

S,
Se
lf-
ra
ti
n
g
A
n
x
ie
ty

Sc
al
e;

N
IC
U
,
n
e
o
n
at
al
in
te
n
si
ve

ca
re

u
n
it
.

N
S,

n
o
st
at
is
ti
ca
lly

si
gn
ifi
ca
n
t
b
e
tw

e
e
n
-g
ro
u
p
d
iff
er
e
n
ce

(P
>
0
.0
5
;
M
an
n
–
W

h
it
n
ey

U
-t
e
st

o
r
Fi
sh
e
r’
s
e
x
ac
t
te
st
).

6 Journal of International Medical Research



cystadenoma. In patients with corpus
luteum cyst, progesterone supplementation
via vaginal suppositories were administrat-
ed preventively. There were no statistically
significant between-group differences in
operating time, estimated blood loss, or
postoperative pain score at 48 and 72 h
(Table 2), however, 8- and 24-h postopera-
tive pain scores were lower in the LESS
group (P¼ 0.001 and P¼ 0.007, respective-
ly). In addition, patients in the LESS group
had shorter lengths of postoperative hospi-
tal stay (P¼ 0.001) and significantly lower
SAS scores at 3 days after surgery
(P¼ 0.021; Table 2). No perioperative com-
plications occurred in patients who under-
went cystectomy. There were no differences
in maternal and neonatal outcomes, such as
postpartum haemorrhage, preterm labour,
caesarean section, neonatal Apgar scores,
and neonatal intensive care hospitalization
(Table 2), and no missed abortion occurred
in this group.

Discussion

The results of the present study indicate
that LESS may be a feasible procedure in
pregnant patients with acute abdomen, as
only one patient (3.8%) required additional
ports and no case converted to an open
operation to complete the surgery. In preg-
nant patients, LESS has several advantages
compared with conventional laparoscopy
routes. First, one umbilical incision only is
associated with decreased postoperative
pain and discomfort caused by a large
gravid uterus and scar expansion, which
greatly reduces patients’ anxiety and fear,
and may improve the health of both
mother and fetus. In addition, the umbilical
port is a safe approach to enter and work in
the abdominal cavity, as it may help to
avoid the potential injury risk of an
enlarged uterus and displaced viscera.
Moreover, the umbilical incision in LESS
offers an efficient outlet for safely

extracting large specimens without the
need to extend the port incision to accom-
modate the mass, and the in-bag procedure
reduces the risk of spillage of the mass con-
tents in cases where a potential malignancy
is suspected.22 The operation may then be
performed externally, and the use of pneu-
moperitoneum may be stopped at this
point, thereby reducing the duration of
CO2 insufflation, with lower adverse effects
on the fetus.23

Although LESS is technically safe and
feasible in pregnancy, the LESS procedure
remains associated with several concerns.
First, it may be difficult to manoeuvre
instruments due to obstruction of view,
proximity of the working instruments, loss
of triangulation, and limited range of
motion in one port.24 In addition, the
LESS procedure may be less useful in
gravid patients with endometrioma or
other conditions that are prone to pelvic
sidewall scarring, which may require sub-
stantial manipulations to remove safely. In
the present study, one patient in the LESS
group presented with pelvic adhesion and
limited view, so the additional port was
used to ensure the safety of the mother
and fetus. Other concerns associated with
LESS surgery performed during pregnancy
include perioperative maternal and neona-
tal outcomes. The present results indicate
that LESS may significantly decrease post-
operative pain, as well as reduce hospital
stays for pregnant women. Patients’
mental health condition was also evaluated
in the present study using the SAS, and
patients who underwent surgery via LESS
were revealed to have lower SAS scores at
3 days after surgery compared with those
who received multiport surgery. These
results may indicate a potential advantage
of LESS over conventional laparoscopic
surgery in decreasing the risk of depression
during pregnancy, and even postpartum
depression. Doppler ultrasound, performed
before and 3 days after surgery, revealed a
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live fetus inside the uterus in all cases. All
cases in the present study had an uncompli-
cated pregnancy perioperatively, however,
one patient who underwent LESS salpin-
gectomy reported vaginal bleeding at
1 week following surgery, and then experi-
enced a spontaneous abortion at 11 weeks’
EGA. Subsequent review of this patient’s
medical history suggested that the patient
had experienced two previous unexplained
abortions, which may suggest confounding
factors when considering the cause of this
miscarriage. Moreover, the possibility that
certain unknown factors (e.g., different
maternal care, and psychological or social
causes) may have accounted for the finding,
could not be ruled out.

The LESS procedure may be associated
with several technical issues. The first con-
cern is a higher risk of umbilical hernia for-
mation due to an increase in the incision
size, however, the overall risk of umbilical
hernia formation in LESS is currently con-
sidered low.25 In the present 26 patients, the
fascial defects were repaired using a layer-
by-layer method tominimize the potential
for umbilical hernias,21 and no hernias
were detected during the postoperative
follow-up. Concerns related to pneumoper-
itoneum during pregnancy include possible
damage to the uteroplacental perfusion due
to compromised venous return to the moth-
er’s heart and fetal acidosis caused by
absorption of carbon dioxide gas.26

Insufflation with 10–15mmHg of carbon
dioxide is basically safe and recommended
for gravid women.8 For all surgeries
at Shenyang Women’s and Children’s
Hospital, insufflation at 9–12mmHg is
used, which is lower than the suggested
insufflation levels. No difficulties were
reported during the operations in the pre-
sent study, and we believe that insufflation
levels at 9–12mmHg are feasible for per-
forming surgeries successfully, and further
reduce risk to the fetus. Additionally, in our

opinion, uterine manipulation should be

avoided, to optimize infant prognosis

as well as to reduce the potential of

adverse pregnancy outcomes. Regarding

surgical timing, the Society of American

Gastrointestinal and Endoscopic Surgeons

(SAGES) 2017 guidelines state that laparo-

scopic procedures may be safely performed

in pregnant patients during any trimester.8

In the present study, 49 patients were in the

first trimester and five were in the second

trimester during surgery, and all surgeries

were conducted for relieving acute symp-

toms, demonstrating that the LESS proce-

dure may be safely performed in the early

stage of pregnancy. Furthermore, proges-

terone supplementation via vaginal suppos-

itories was administrated preventively in

five patients who underwent corpus

luteum cyst excision for torsion, as the

ovary actively secretes progesterone to

maintain the pregnancy in the first seven

weeks of gestation.27

In conclusion, LESS surgery appeared to

be a safe and feasible alternative to conven-

tional laparoscopic surgery for the manage-

ment of gynaecological acute abdomen

during pregnancy, with comparable periop-

erative surgical and pregnancy outcomes.

In addition, LESS was associated with

decreased postoperative pain, earlier dis-

charge and lower SAS scores compared

with conventional laparoscopy, and is asso-

ciated with better cosmetic results (due to a

single umbilical port versus multiple

abdominal port incisions). With rapid

development of laparoscopic technology,

LESS promises to provide continued opti-

mization of the prognosis of both mother

and fetus in patients requiring surgical

intervention during pregnancy.

Declaration of conflicting interest

The authors declare that there is no conflict of

interest.

8 Journal of International Medical Research



Funding

This research received no specific grant from any

funding agency in the public, commercial, or

not-for-profit sectors.

ORCID iD

Xiaocui Nie https://orcid.org/0000-0002-

5190-200X

References

1. Balinskaite V, Bottle A, Sodhi V, et al. The

risk of adverse pregnancy outcomes follow-

ing nonobstetric surgery during pregnancy:

estimates from a retrospective cohort study

of 6.5 million pregnancies. Ann Surg 2017;

266: 260–266.
2. Reitman E and Flood P. Anaesthetic consid-

erations for non-obstetric surgery during

pregnancy. Br J Anaesth 2011; 107: i72–i78.
3. Mazze RI and K€all�en B. Reproductive out-

come after anesthesia and operation during

pregnancy: a registry study of 5405 cases.

Am J Obstet Gynecol 1989; 161: 1178–1185.
4. Vujic J, Marsoner K, Lipp-Pump AH, et al.

Non-obstetric surgery during pregnancy - an

eleven-year retrospective analysis. BMC

Pregnancy Childbirth 2019; 19: 382.
5. Ngu SF, Cheung VY and Pun TC. Surgical

management of adnexal masses in pregnan-

cy. JSLS 2014; 18: 71–75.
6. Guidelines Committee of the Society of

American Gastrointestinal and Endoscopic

Surgeons and Yumi H. Guidelines for diag-

nosis, treatment, and use of laparoscopy for

surgical problems during pregnancy: this

statement was reviewed and approved by

the Board of Governors of the Society of

American Gastrointestinal and Endoscopic

Surgeons (SAGES), September 2007. It was

prepared by the SAGES Guidelines

Committee. Surg Endosc 2008; 22: 849–861.
7. Koo YJ, Kim HJ, Lim KT, et al.

Laparotomy versus laparoscopy for the

treatment of adnexal masses during preg-

nancy. Aust N Z J Obstet Gynaecol 2012;

52: 34–38.
8. Pearl JP, Price RR, Tonkin AE, et al.

SAGES guidelines for the use of

laparoscopy during pregnancy. Surg Endosc

2017; 31: 3767–3782.
9. Nieboer TE, Johnson N, Lethaby A, et al.

Surgical approach to hysterectomy for

benign gynaecological disease. Cochrane

Database Syst Rev 2009; 3: CD003677.
10. Scheib SA, Jones HH, Boruta DM, et al.

Laparoendoscopic single-site surgery for

management of adnexal masses in pregnan-

cy: case series. J Minim Invasive Gynecol

2013; 20: 701–707.
11. Rezai S, Giovane RA, Minton H, et al.

Laparoendoscopic single-site surgery for

management of heterotopic pregnancy: a

case report and review of literature. Case

Rep Obstet Gynecol 2018; 2018: 7232637.
12. Kliethermes C, Blazek K, Ali K, et al.

Postoperative pain after single-site versus

multiport hysterectomy. JSLS 2017; 21:

e2017.00065.
13. Kim WC and Kwon YS. Laparoendoscopic

single-site surgery for exteriorization and

cystectomy of an ovarian tumor during

pregnancy. J Minim Invasive Gynecol 2010;

17: 386–389.
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