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Abstract

Although the removal of the adnexa technically removes more tissue, it may require less fine manipulation and dissection than cystectomy. Secondary to
this, we sought to measure the effectiveness and safety of laparoendoscopic single-site surgery (LESS) versus conventional laparoscopy (CLS). We search six
databases to find studies comparing LESS and CLS for ovarian lesions where removal of the entire ovary, with or without the fallopian tube, is necessary.
Criteria used for study eligibility: both controlled trials and observational studies were included in this analysis. Study appraisal and synthesis methods:
we used the Cochrane risk of bias assessment tool for the randomized clinical trials and the national heart, lung, and blood quality assessment tools for
the observational studies. The statistical analysis was done using the review manager software. LESS showed a significantly longer operative time [mean
difference (MD)=2.96 (-1.97, 7.90), p=0.24], but with moderate heterogeneity. Estimated blood loss was significantly lower for LESS [MD=-18.62 (-33.83,
-3.42), p=0.02]. The length of patient hospital stay was comparable [MD=-0.02 (-0.50, 0.47), p=0.95]. Visual analog scale (VAS) pain scores at 24 hours
[MD=0.23 (-0.09, 0.56), p=0.16] and 6 hours postoperatively [MD=0.15 (-0.04, 0.33), p=0.12] were similar. The LESS group required less postoperative
analgesia [risk ratios (RR)=0.47 (0.32, 0.68), p=0.001]. The change in hemoglobin was comparable [MD=-0.11 (-0.26, 0.03), p=0.14]. Perioperative
complications were higher in the LESS group [RR=2.236 (1.031, 4.851), p=0.04]. Compared with CLS, LESS required more operative time but resulted
in significantly less blood loss and lower postoperative analgesic use. Hospital stays and VAS pain scores were similar. LESS had a higher incidence of
perioperative complications, which questions the feasibility of its use in some situations.
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Oz

Adnekslerin ¢ikarilmasi teknik olarak daha fazla doku cikarsa da, kistektomiye gore daha az ince manipiilasyon ve diseksiyon gerektirebilir. Bu durumu
arastirmanin yani sira, bu yazida, laparoendoskopik tek-bolge cerrahisinin (LTBC) konvansiyonel laparoskopiye (KL) gore etkinligini ve gtivenligini
ol¢meyi de amacladik. Fallop tiipu ¢ikarilarak veya cikarlmadan tim yumurtahgin cikarlmasinin gerekli oldugu yumurtalik lezyonlarinda LTBC ve
KL'yi karsilastiran calismalar1 bulmak icin alt1 veritabanini taradik. Bu analize hem kontrollit calismalar hem de gozlemsel calismalar dahil edildi. Calisma
degerlendirme ve sentez yontemleri: randomize kontrollii calismalar icin Cochrane bias riski degerlendirme aracin ve gozlemsel calismalar icin ulusal kalp,
akciger ve kan kalite degerlendirme araclarim kullandik. Istatistiksel analiz Review Manager yazilmi kullanilarak yapildi. LTBC, orta duizeyde heterojenlik
ile anlaml olarak daha uzun bir ameliyat stiresi [ortalama fark (OF)=2,96 (-1,97, 7,90), p=0,24] ile iliskili idi. Tahmini kan kaybi, LTBC'de anlamli olarak
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daha az idi [OF=-18,62 (-33,83, -3,42), p=0,02]. Hastanede kalis stiresi LTBC ve KLl'de benzer idi [OF=-0,02 (-0,50, 0,47), p=0,95]. Postoperatif 24.
saatteki [OF=0,23 (0,09, 0,56), p=0,16] ve 6. saatteki [OF=0,15 (-0,04, 0,33), p=0,12] gorsel analog olcek (GAO) agn skorlar benzerdi. LTBC grubu
daha az postoperatif analjeziye ihtiyac duydu [risk oranlar1 (RO)=0,47 (0,32, 0,68), p=0,001]. Hemoglobin degisimi her iki grupta da benzerdi [OF=-0,11
(-0,26, 0,03), p=0,14]. Perioperatif komplikasyonlar LTBC grubunda daha yuksekti [RO=2,236 (1,031, 4,851), p=0,04]. KL ile karsilasunldiginda, LTBC
daha uzun ameliyat stiresi ile iliskili idi; ancak anlamh olarak daha az kan kayb1 ve daha az postoperatif analjezik kullanimiyla sonuclandi. Hastanede kalis
sureleri ve GAO agn skorlan benzerdi. LTBCnin daha yiiksek bir perioperatif komplikasyon insidanst vardi, bu da bazi durumlarda uygulanabilirligini

sorgulatiyordu.

Anahtar Kelimeler: Adneksektomi, laparoendoskopik tek-bolge cerrahisi, konvansiyonel laparoskopik cerrahi, minimal invaziv cerrahi, meta-analiz

Introduction

Masses of the ovary and adnexa are frequently encountered
pathologies. The best course of treatment for these masses can
vary and is not always clear to the clinician”. Asymptomatic
masses with a low probability of being malignant do not usually
require surgical treatment. Masses that have the potential to
be malignant, or are causing pain, can often be excised by
laparoscopic techniques®?.

It is estimated that there are 350.000 adnexal surgeries carried
out each year in the USA and that 65% of these are laparoscopic
or robotic in nature™”. While laparoscopic adnexal surgery
in most cases is straightforward, in some patients with dense
adhesions, obesity, prior pelvic surgery or endometriosis,
surgery can be challenging®.

In recent decades, improvements in medical technology and
awareness of patients have pushed for the enhancement of
minimally invasive surgical techniques. Laparoscopic surgery
is preferred over open surgery because it causes less operative
trauma, shorter operative time, less morbidity, faster recovery,
and better cosmetic results”.

Laparoendoscopic single-site surgery (LESS) is a relatively
new technique within minimally invasive surgeries. LESS is
performed via a single umbilical incision using specialized
instrumentation. It has the potential benefits of minimizing
abdominal decreasing the risk of trocar/port
complications, and the potential for decreasing analgesic
requirements''?. Some studies have recently described LESS to
be safe and effective for many gynecologic surgeries including
adnexectomy, cystectomy, endometrioma excision, and
hysterectomy! 12,

In addition, as opposed to cystectomy which sometimes
requires extensive dissection between the ovarian lesion and
the ovary proper, removal of the entire adnexa is normally a
more straightforward procedure that may lend itself more to
minimally invasive techniques such as LESS.

As a result, our study aims to analyze the surgical outcomes
and assess postoperative pain outcomes related to LESS and
conventional laparoscopic surgery (CLS). We will limit this study
to the treatment of benign ovarian lesions with oophorectomy
or removal of the entire adnexal (ovary and fallopian tube).

scarring,

Methods

We conducted our study based on preferred reporting items for
systematic reviews and meta-analyses (PRISMA) guidelines and
recommendations®?.

Search Strategy and Information Sources

We developed a search strategy by combining the following
keywords: (“laparoscopy” OR “laparoscopic surgery” OR
“minimally invasive” AND “laparoendoscopic single-site
surgery” OR “LESS” AND “conventional laparoscopic surgery”
OR “CLS” AND “oophorectomy” OR “salpingo-oophorectomy”
OR “salpingectomy” OR “adnexectomy”, AND “benign ovarian
lesions”). We searched six databases: Medline, PubMed,
Cochrane Library, Web of Science, clinicaltrials.org, and
SCOPUS.

Study Selection

The screening steps were performed by two independent
authors. First, these authors screened the title and abstract of
each paper. Following this, a full text screening was performed
on the selected papers. A third author solved any potential
conflict between the two authors. The articles ultimately
included in our synthesis were selected according to these
eligibility criteria:

e Population: Women diagnosed with benign ovarian
cysts undergoing salpingo-oophorectomy with or without
cystectomy. Patients who underwent cystectomy alone were
excluded.

e Intervention: LESS.

e Comparator: CLS.

e Outcomes: Measures of operative outcomes (e.g., operative
time, blood loss), postoperative pain, complications, and
recovery metrics (e.g., hospital stay).

e Study Design: We included randomized clinical trials
(RCTs), as well as observational studies.

Quality Assessment

To assess the quality of the included studies, we used the
Cochrane risk of bias (ROB) assessment tool for RCTs. In
addition, we used the national heart, lung, and blood quality
assessment tools to assess the quality of the observational
studies. Each study’s ROB was categorized as low, high, or
unclear™.

Data Extraction

Data extraction was performed for three categories:

1. Demographic Information: This included baseline
characteristics of the patients, such as age, body mass index
(BMI), mass size, and previous abdominal surgery.

2. Outcomes: Data on operative time, blood loss, postoperative
pain [measured by the visual analog scale, (VAS)], complication
rates, and hospital stay duration.
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3. Quality Assessment Data: Information from the quality
assessment of each study.

Microsoft Excel was used to organize and manage the data
collection process.

Statistical Analysis

In conducting the meta-analysis, review manager software
and openmeta (Analyst)"® were used. Both categorical and
continuous variables were included in the analysis. The
continuous data were presented and compared using the mean
difference (MD) along with 95% confidence interval (CI), while
the dichotomous data were compared using risk ratios (RR)
and a 95% CI. For homogeneous data, a fixed-effects model
was employed, while for heterogeneous data, a random-effects
model was used. To evaluate the heterogeneity of the studies,
the 12 statistic and the chi-square tests were conducted, and
the values of p<0.1 or 1*>50% were considered to indicate
significant heterogeneity.

Results

Summary of the Included Studies

Ultimately, we included eleven studies in our analysis: three
RCTs®1017 one prospective comparative study"®, and seven
retrospective studies™®!**¥. All included studies compared the
efficacy and safety measures of LESS and CLS for adnexectomy

in the presence of benign ovarian lesions. The detailed results
of our literature search are illustrated in the PRISMA flow chart
(Figure 1). A total of 1.231 women were included in our analysis,
608 in the LESS group and 623 in the CLS group. The mean age
of the included cases in the LESS group was 40.1+11.3 years,
and the mean age in the CLS was 39.3£11.3 years. The mean
BMI in the LESS group was 22.9+4.23, while in the CLS, it was
22.9+4.06. The mean mass size in centimeters was 5+2.8 in the
LESS group and 6.1+4 in the CLS group. Tables 1-3 present the
characteristics of the involved studies and the demographics of
the women included.

The Results of the Quality Assessment

When looking at the results of the quality assessment, the
average score was 10.5 on a scale with a maximum score of
1441829 Table 4 can be referenced for a detailed description
of all the factors included in the quality assessment. Regarding
the randomized studies®'®!” all the included studies were
properly randomized, although Hoyer-Sorensen et al."” and
Shin et al."® lack sufficient blinding. Therefore, they were
found to be at a high risk of both performance and detection
bias. Another outlier study, Fagotti et al. reported proper
blinding of the physicians with a low risk of detection bias, as
seen in Figure 2.

Records excluded by title
and abstract screening
(n = 100)

Records identified through database
searching
~— (PubMed = 271)
(Cochrane Library = 100)
g (Web of Science = 50)
'§ (ClinicalTrials.gov = 0)
= (SCOPUS = 70)
€ (Medline = 0)
g
—
T
& Records after duplicates removed
§ (n=491)
— Records screened
) (n=300)
£ v
3 Full-text articles assessed
5 for eligibility
(n =200)
—
—
A,
3 Studies included in
% Quantitative analysis
= (Meta-analysis)
n=(11)
—/

Full-text articles excluded,
with reasons
(n=189)

Figure 1. Prisma flow diagram of our literature search
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Table 1. The inclusion criteria and study designs of the included studies

Study ID Country | Inclusion criteria Intervention Stufiy
design LESS
Be((ialwy e s Cases with a dlagnOS}S of adnexal bemgn disease at an Adnexectomy Retrospective )8 50
al. 92012 ultrasound examination and negative serum marker levels cohort
Patients with unilateral adnexal disease requiring surgical
Fagotti et Ital evaluation, a normal CA-125, and a body mass index <35 Cystectomy or RCT 30 30
al.© 2011 Y who underwent adnexectomy via LESS or conventional salpingo-oophorectomy
operative laparoscopy were included
Im et al. 09 Age less than 70 years, American Soc1ety of Anethesmlogy Cystectomy or Prospectlye
Korea Class 1 or 2. Cases that performed coexistence with other . comparative 18 15
2011 i ) salpingo-oophorectomy
surgeries, such as uterine myomectomy were excluded study.
Karasu et : . Cystectomy or Retrospective
al.*? 2017 Turkey  Cases with benign adnexal mass. salpingo-oophorectomy = cohort study 32 >
Patients with unilateral adnexal disease requiring surgical
Kim et al.®? evaluation, a normal CA-125, and a body mass index <35 Cystectomy or Retrospective
Korea . . . 94 94
2012 who underwent adnexectomy via LESS or conventional salpingo-oophorectomy = cohort study
operative laparoscopy were included
Lee et al.?? Age <70 years and an adnexal mass on ultrasonography or ~ Cystectomy or Retrospective
Korea . . N . case-control 17 34
2010 pelvic magnetic resonance imaging salpingo-oophorectomy Sy
@0 .
Leeetal. Korea Patients with benign adnexal tumors CysFectomy o Retrospective 129 100
2014 salpingo-oophorectomy cohort study
An indication for adnexal surgery, no evidence of Cystectomy or
Shin et al 49 malignancy based on ultrasound or computed tomography,  salpingo-oophorectomy
5019 ' Korea normal cervical cytology, and appropriate medical status with or without RCT 31 30
for surgery (American Society of Anesthesiologists Physical ~ adhesiolysis or
Status classification 1 or 2) myomectomy
Women greater than 18 years of age with presumed benign
Hoyer-
ovarian disease or a hereditary cancer risk, assessed as A salpingo-
Serensen et Norway . . . : . RCT 20 20
072012 having an American Society of Anesthesiologists score of 1~ oophorectomy
’ or 2 and having an ovarian cyst of at least 6 cm
Wang et . Patients who were diagnosed with the presence of adnexal ~ Cystectomy + Retrospective
15 China . oo 99 104
al."? 2016 masses on ultrasound without any severe complications oophorectomy case
An adnexectomy was planned for cases of benign lesions in  Adnexectomy. Patients
Yim et al.?? Korea patients with adequate medical conditions for laparoscopic  receiving additional Retrospective 1o 107
2013 surgery. Patients who planned to have concurrent uterine procedures were case

surgery were not included

RCT: Randomized clinical trial, LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy

Table 2. Demographic and clinical characteristics of the included participants

excluded

Previous abdominal

Age surgery

mean, SD/(IQR)

BMI
mean, SD/(IQR)

Mass size

Study ID mean, SD/(IQR)

n (%)

tess__Jcis Juess Jas s Jcis Juess

Bedaiwy et al. 2012 4248.6 4459 26+8.2 27+8.5 8(28.6%) 16 (32%)  5.5:2.5 6.7+83

49.0 42.0 22.8 2.1 5.10
; ©) 9 9 g

Fagotti et al.® 2011 20-73) (15.73) (17.637.0)  (18.2-30.0) 9 (30.0%) 10 (33.3%) (1.4-8.3) 5 (2.0-9.0)

38.4 37.9 23.7 229
(18) o) [¢)
fm etal. #2011 Q11-674) (26.7-60.2) (20-446) (194206 ©333%)  6(40%)
Karasu et al.?» 2017 31.1:835 29.9:7.96 24.843.69 234283 12 (37.4%) 6 (15%) 7.92:141  7.48+1.89
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Table 2. Continued

Previous abdominal

Age BMI Siroe Mass size
mean, SD/(IQR) mean, SD/(IQR) o (0%) )ry mean, SD/(IQR)

tess__Jcis Juess Jas s Jcis uess
5.0 5.0

22.0 21.3

Study ID

: (24) s [ . .
Kim et al. 9 2012 4422140 3932128 (L0 o0 (7o sag) 46(BIW) 20G09%) Lo oo
5.6 6.2

@n (o) o)
Lee et al.2b 2010 447:121  399:101 228:32  233:35  12(705%) 26(65%) % L0 5o 0s
Lee et al. 2 2014 34 (16-70) 35 (22-65) 207 213 37(28.7%) 19(19.0%) NR NR

(16.8-39.0)  (16.8-29.7)
Shin et al.%® 2019 36.5:14.5 39.9:158 21.1#3.0 223230  8(25%) 7(233%)  6.9+4.6 6.843.2
_ an

?Oolyzer Serensen et al. 55.1+16.2  58.7+10.8 25.1%55 25448 13265 10450 NR NR
Wang et al.19 2016 32(11,58) 32(15,73) 22132  222:31  17(172%) 21(202%) 2 i

: ’ ’ S o : : (14.0,226.0) (5.0, 181.0)
Yim et al.?2 2013 35.4:103 343 (10.8) 21.4(2.82) 21427 15(13.6%) 21(19.6%) NR NR

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, SD: Standard deviation, IQR: Interquartile range, BMI: Body mass index

Random sequence generation (selection bias) _

Allocation concealment (selection bias) | _

Blinding of participants and personnel (performance bias) I:_
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

otervies [N

0% 25% 50% 75%  100%
[l Hian risk of bias I

[CJunciear risk of bias

I [ Low risk of bias

= | Allocation concealment (selection bias)

Fagotti 2011

Hoyer-Sorensen 2012

Shin 2018

. . = | Blinding of participants and personnel (performance hias)
@ | @ | ® | Blinding of outcome assessment (detection bias)

@ | @ | @ | selective reporting (reporting bias)

® @ | ® |oterbias

® | ® | ® | Random sequence generation (selection hias)
@ | ® | @ [ ncomplete outcome data (attition bias)

o ~

Figure 2. Details of the risk of bias assessment of the included randomized clinical trials

Analysis of Outcomes

1. Operative Time (Min)

Most of the studies included in our analysis reported the total
operative time for both procedures™®10182%  Qur analysis
revealed that LESS was associated with a longer operative time
than CLS [MD=2.96 (-1.97, 7.90), p=0.24], and a moderate
amount of heterogeneity was observed (p=0.07); I>=43. We
managed the heterogeneity through a sensitivity analysis,
resolving it by the exclusion of Lee et al.??. This resulted in
[MD=3.52 (-1.01, 8.06), p=0.13] reduced heterogeneity
(p=0.14, 1>=35%), as seen in Figure 3.

2. Estimated Blood Loss (EBL) (in mL)

Estimated blood loss during the surgery was measured by
seven studies*®!8192122 - Our pooled analysis revealed that
adnexectomy using LESS was associated with a statistically
significant reduction in the EBL compared with conventional
laparoscopy [MD=-18.62 (-33.83, -3.42), p=0.02]. The analysis
showed significant heterogeneity (p=0.01, 1>=95%), which
could not be addressed (as seen in Figure 4).

3. Length of Hospital Stay (in Days)

The mean hospital stay in the LESS group was 2.6 days, while
in the CLS group it was 2.7 days. Our analysis showed that
both operations had comparable hospital stay periods [MD=-
0.02 (-0.50, 0.47), p=0.95] but significant heterogeneity was
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Table 4. Quality assessment for the included observational studies

Study ID

1. Was the research question or objective
in this paper clearly stated?

1 1 1 1 1 1 1 1

2. Was the study population clearly
specified and defined?

3. Was the participation rate of eligible
persons at least 50%?

—
—
—
—
(=]
—
—
—

4. Were all the subjects selected or
recruited from the same or similar
populations (including the same time
period)? Were inclusion and exclusion
criteria for being in the study prespecified
and applied uniformly to all participants?

5. Was a sample size justification, power
description, or variance and effect 0 0 0 0 0 0 0 0
estimates

6. For the analyses in this paper, were the
exposure (s) of interest measured prior to 1 1 1 1 1 1 1 1
the outcome(s) being measured?

7. Was the timeframe sufficient so that
one could reasonably expect to see

an association between exposure and
outcome if it existed?

8. For exposures that can vary in amount
or level, did the study examine different
levels of the exposure as related to the
outcome (e.g., categories of exposure,

or exposure measured as continuous
variable)?

9. Were the exposure measures
(independent variables) clearly defined,
valid, reliable, and implemented
consistently across all study participants?

10. Was the exposure(s) assessed more
than once over time?

11. Were the outcome measures
(dependent variables) clearly defined,
valid, reliable, and implemented
consistently across all study participants?

12. Were the outcome assessors blinded
to the exposure status of participants?

13. Was loss to follow-up after baseline
20% or less?

14. Were key potential confounding

variables measured and adjusted

statistically for their impact on the 1 1 0 1 1 1 1 1
relationship between exposure(s) and

outcome(s)?

Total score (out of 14) 10/14 10/14 10/14 11/14 10/14 11/14 11/14 11/14
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present (p=0.01, 1>=92%), which we could not solve, as seen
in Figure 5.

4. VAS Pain Score 24 hrs After Surgery

This outcome was reported by five studies!!®'82122 There
was no significant difference found between the two groups
regarding the measured VAS score [MD=0.23 (-0.09, 0.56),
(p=0.16)]. Our analysis of the data revealed considerable
heterogeneity (p<0.005); 1?=74%. The heterogeneity was
solved by the exclusion of Shin et al."® [MD=0.41 (0.26, 0.56)
p=0.01], 1?)=1%, as seen in Figure 6.

5. VAS Pain Score 6 hrs After Surgery

Both procedures were associated with similar pain scores six
hours after surgery [MD=0.15 (-0.04, 0.33), (p=0.12)]. Our
analysis of the data was homogeneous (p=0.12), 1?)=27%, as
seen in Figure 7.

6. Analgesic Use

The incidence of requiring analgesia in the postoperative period
was significantly lower in the LESS group than in the CLS
group. RR=0.47 (0.32, 0.68), p=0.001. The pooled analysis was
homogenous (p=023); ’=29%, as seen in Figure 8.

7. Change in Hemoglobin (HGB) Level

The outcome was reported by five studies®182022 Both groups
were associated with comparable decreases in HGB with a
homogenous analysis [MD=-0.11 (-0.26, 0.03) (p=0.14)], as
seen in Figure 9.

8. Perioperative Complications

Six of the included studies evaluated the perioperative
complications of both procedures. The incidence of
perioperative complications was significantly higher in the
LESS group than the CLS group [RR=2.236 (1.031, 4.851),

LESS CLS Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, 95% CI IV, Rand 95% CI
Bedaiwy 2011 45 195 28 464 183 50 13.9% -1.40[-10.23,7.43] —_
Fagotti 2011 52 29.2 30 56 325 30 7.1% -4.00[-19.63,11.63] . A
Im 2011 689 19.2 18 544 186 15 9.2% 14.50[1.57,27.43) —
Karasu 2017 659 19.7 32 694 203 39 13.2% -3.50[-12.84,5.84] -1
kim 2012 1075 446 94 942 375 94 103% 13.30[1.52,25.08] —
Lee 2010 7725 32 17 655 207 34 6.5% 11.75(-4.98,28.48) T
Lee 2014 63 80 129 883 1304 100 2.6% -25.30[-54.35,3.79] T~
Shin 2018 775 313 3 722 321 30 7.0% 5.30[10.62,21.22) I
Wang 2016 68 25.2 99 68.75 268 104 165%  -0.75(-7.90,6.40] i
Yim 2013 632 377 110 57 30 107 136% 6.20[-2.85,15.25) T
Total (95% Cl) 588 603 100.0% 2.96 [-1.97,7.90] ?
Heterogeneity: Tau*= 25.11; Chi*= 15.78, df= 8 (P = 0.07); I*= 43% _550 _25 3 + 550
Testfor overall effect: Z=1.18 (P =0.24) LESS CLS
LESS cLS Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Bedaiwy 2011 45 195 28 464 183 50 14.8% -1.40[-10.23,7.43) T
Fagotti 2011 52 292 30 56 325 30 6.7% -4.00[-19.63,11.63] . B B
Im 2011 689 19.2 18 544 186 15 9.0% 14.50[1.57,27.43) T
Karasu 2017 659 19.7 32 694 203 39 139% -3.50(-12.84,5.84)] —r
kim 2012 107.5 446 94 942 375 94 10.3% 13.30[1.52,25.08] e
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Test for overall effect: Z=1.52 (P=0.13)

Figure 3. Meta-analysis of the total operative time

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance

LESS CLS Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fagotti 2011 13 05 30 14 07 30 131% -0.10[-0.41,0.21] —T
Im 2011 23 08 18 23 08 15 11.7% 0.00 [-0.55, 0.55] _—
Karasu 2017 1.79 08 32 23 07 39 12.9% -0.51[-0.86,-0.16] —_—
kim 2012 32 14 94 22 06 94 131% 1.00[0.69,1.31) _—
Lee 2010 24 08 17 275 119 34 11.7% -0.35[-0.90,0.20] —_—
Lee 2014 37 1.3 129 425 22 100 121% -0.55[-1.04,-0.08) ——
Wang 2016 47 22 99 37 13 104 12.0% 1.00[0.50, 1.50] e —
Yim 2013 21 08 110 2.7 1 107 13.4% -0.60[-0.84,-0.36] —
Total (95% CI) 529 523 100.0% -0.02[-0.50,0.47] ,-

Heterogeneity: Tau®= 0.44; Chi*= 93.27, df= 7 (P < 0.00001), F=82%

Test for overall effect: Z= 0.06 (P = 0.95)

Figure 4. Meta-analysis of the length of hospital stay (in days)
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LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance
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p=0.04]. The pooled analysis was homogeneous (p=0.9;
12=0%), as seen in Figure 10.

9. BMI and Previous Abdominal Surgery

We compared the BMI of the included cases, as well as the
incidence of previous abdominal surgery, between the two

procedures to determine if these factors could have affected
the reliability of our analysis. We found that both BMI [MD=-
0.07 (-0.48, 0.34), (p=0.74), 12)=0%] and the history of previous
abdominal surgeries [RR=1.16 (0.97, 1.38), (p=0.10), 1*>=0%]
were nearly identical between the two groups, as seen in Figures
11 and 12.

LESS CLS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bedaiwy 2011 20 10 28 25 5 50 17.6% -5.00 [-8.95,-1.09] -
Fagotti 2011 92 53 30 283 257 30 16.7% -19.10[-28.49,-9.71] =
Im 2011 112 41 18 1265 43 15 10.9% -14.50[-43.35,14.35] I
kim 2012 152 98.2 94 152 98.2 94 11.1% 0.00[-28.07, 28.07) I E—
Lee 2010 925 528 17 825 693 34 9.4% 10.00[-24.24, 44.24] R B S
Wang 2016 1 75 99 30 199 104 17.6% -19.00[-23.10,-14.90] -
Yim 2013 20 338 110 833 375 107 16.7% -63.30[-72.81,-53.79] ==
Total (95% Cl) 396 434 100.0% -18.62[-33.83,-3.42] <>
Heterogeneity: Tau®= 337.19; Chi*= 130.75, df= 6 (P < 0.00001); = 95% t + t f
Test for overall effect: Z= 2.40 (P = 0.02) =it - LESS Ucn_s a0 e

Figure 5. Meta-analysis of estimated blood loss

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance

LESS CLS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Im 2011 239 07 18 194 05 15 20.6% 0.45[0.04, 0.86) e —
Lee 2014 3 07 129 25 08 100 27.7% 0.50 [0.30, 0.70] —a— A
Shin 2018 15 09 31 1.9 08 30 201%  -0.40(-0.83,0.03] e —
Serensen 2012 3 21 20 25 15 20 6.5% 0.50 [-0.63, 1.63]
Yim 2013 27 11 110 25 1 107 251% 0.20[-0.08, 0.48] T
Total (95% Cl) 308 272 100.0%  0.23[-0.09, 0.56] -
Heterogeneity: Tau?= 0.09; Chi*= 15.29, df= 4 (P = 0.004); F= 74% 11 01 5 S 0=5 1’
Test for overall effect: Z=1.41 (P=0.16) ALESS cLS :
LESS CLS Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV,R , 95% CI IV, Rand 95% CI
Im 2011 239 07 18 1.94 05 15 13.3% 0.45 [0.04, 0.86] B
Lee 2014 3 07 129 25 0.8 100 56.4% 0.50 [0.30, 0.70] ——
Shin 2018 15 09 31 19 08 30 0.0% -0.40(-0.83,0.03)
Serensen 2012 3 21 20 25 15 20 1.8% 0.50 [-0.63,1.63]
Yim 2013 27 11 110 25 1 107 28.56% 0.20 [-0.08, 0.48) )
Total (95% CI) 277 242 100.0% 0.41[0.26, 0.56] <>
Heterogeneity: Tau®= 0.00; Chi*= 3.02, df= 3 (P = 0.39); F=1% 51 05 5 s 055 15
Test for overall effect: Z=5.32 (P < 0.00001) ’ LESS CLS ’

Figure 6. Meta-analysis of VAS pain scores at 24 hours after surgery

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, VAS: Visual analog scale, IV: Inverse

variance

LESS CLS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
Im 2011 388 0.7 18 347 05 15 19.8% 0.41[-0.00,0.82] |
Lee 2014 425 09 129 4 1.2 100 42.0% 0.25[-0.03,0.53] il
Shin 2018 22 09 3 24 1.2 30 11.7% -0.20[-0.73,0.33] —
Serensen 2012 22 21 20 1.9 1.7 20 2.4% 0.30[-0.88,1.49] —
Yim 2013 34 14 110 35 1.4 107 241% -010[-0.47,0.27) ——
Total (95% Cl) 308 272 100.0% 0.15[-0.04,0.33] r
Heterogeneity: Chi*=5.47, df= 4 (P = 0.24); F=27% %2 f1 5 15 5
Test for overall effect: Z=1.57 (P=0.12) LESS CLS

Figure 7. Meta-analysis of VAS pain scores at 6 hours after surgery

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance
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Discussion reduced in the LESS compared with CLS. Hospital stays and
VAS pain scores at 24 and 6 hours were similar between the two
techniques. Analgesic use postoperatively was significantly lower
in the LESS group. The change in HGB levels was comparable
between the groups. However, the incidence of perioperative
complications was significantly higher in the LESS group. This

In our study comparing LESS and CLS in adnexectomy for
benign adnexal disease, we focused on several efficacy and
safety outcomes. As for the difference in operative time, LESS
required slightly more time than CLS. The EBL was significantly

LESS CLS Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bedaiwy 2011 7 28 37 50 43.0% 0.34[0.17,0.66) ——
Fagotti 2011 3 30 1" 30 17.8% 0.27[0.08, 0.88) —
Im 2011 D 18 4 15  71% 1.04 [0.34, 3.20) B S
Lee 2010 7 17 19 34 205% 0.74[0.39, 1.40) )
Shin 2018 3 N 7 30 11.5% 0.41[0.12,1.46) 1
Total (95% CI) 124 159 100.0%  0.47 [0.32, 0.68] L 2
Total events 28 78
Heterogeneity: Chi*= 5.67, df= 4 (P = 0.23); F=29% b t t i
Test for overall effect: Z= 3.93 (P < 0.0001) a0y a1 LESS CLS 1 100

Figure 8. Meta-analysis of opioid analgesia usage in the postoperative period

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation

LESS CLS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
Im 2011 1.7 09 18 218 06 15  8.0% -0.48([-0.99,0.03] r
Lee 2010 1.3 09 17 11 09 34  7.7% 0.20[-0.32,0.72) —
Lee 2014 22 09 129 23 1 100 339% -0.10[-0.350.15) ——
Shin 2018 14 2 3 16 09 30 35% -0.20(-0.97,057)
Yim 2013 1.8 08 110 18 08 107 46.8% -0.10[-0.31,0.11) —H—
Total (95% ClI) 305 286 100.0% -0.11[-0.26,0.03] <
Heterogeneity: Chi*= 3.40, df= 4 (P = 0.49); F= 0% §1 _055 3 055 15
Test for overall effect: Z=1.48 (P=0.14) 'LESS csL ’

Figure 9. Meta-analysis of the change in hemoglobin postoperatively (in g/dL)

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance

Studies Estimate (95% C.I.) Ev/Trt Ev/Ctrl

Bedaiwy 2011 1.772 (0.034, 91.726) 0/28 0/50 -

Fagotti 2011 3.102 (0.121, 79.228) 1/30 0/30 i

Karasu 2017 1.215 (0.023, 62.952) 0/32 0/39 L

Lee 2014 3.081 (1.102, 8.613) 18/129 5/100 L]

Wang 2016 1.050 (0.021, 53.440) 0/99 0/104

Yim 2013 1.308 (0.286, 5.988) 4/110 3/107 L ]

Overall (1*2=0 % , P=0.951) 2.236 (1.031, 4.851) 23/428 8/430 —_—
[ T T T ;I T T T |
0.12 024 06 6.02 12.04 24.08

12 224
Odds Ratio (log scale)
Metric: Odds Ratio

Model Results
Estimate Lower bound Upper bound p-Value

2.236 1.031 4.851 0.042

Heterogeneity
tau”2 Q(df=5) Het. p-Value 1”2

0.000 1.137 0.951 0

Figure 10. Meta-analysis of the perioperative complication rate

CIL: Confidence interval
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LESS CLS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bedaiwy 2011 26 82 28 27 85 50 1.1% -1.00[-4.84,2.84) —
Fagotti 2011 258 156 30 2343 96 30 0.4% 2.37[4.18,8.92) —
Im 2011 29.4 1941 18 239 79 15  0.2% 550[-4.19,15.19)
Karasu 2017 248 3.69 32 234 283 39 7.0% 1.40[-0.16,2.96) —
kim 2012 22 5 94 213 5 94 83% 0.70[-0.73,2.13] T
Lee 2010 228 32 17 233 35 34 46% -0.50[2.42,1.42) —
Lee 2014 20.7 4 129 213 4 100 15.5% -0.60[1.64,0.44) e i
Shin 2018 211 3 31 223 3 30 75% -1.20[-2.71,0.31) ]
Sgrensen 2012 251 55 20 254 438 20 1.7% -0.30[-3.50,2.90) T
Wang 2016 221 32 99 222 31 104 225% -0.10[-0.97,0.77) -
Yim 2013 214 282 110 214 27 107 314% 0.00[0.73,0.73]
Total (95% Cl) 608 623 100.0% -0.07 [-0.48,0.34]
Heterogeneity: Chi*= 9.97, df= 10 (P = 0.44); IF= 0% _1f0 55 t é 150
Test for overall effect. Z=0.33 (P=0.74) LESS CLS

Figure 11. Meta-analysis of body mass index

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance

LESS CLS Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Yim 2013 8 28 16 50 7.2% 0.89[0.44,1.82)
Wang 2016 9 30 10 30 6.2% 0.90[0.43, 1.90] —
Serensen 2012 6 18 6 15  41% 0.83[0.34, 2.05] i
Shin 2018 12 32 6 39 3.4% 2.44[1.03,5.77) —
Lee 2014 46 94 29 94 18.1% 1.59[1.10, 2.29] —
Lee 2010 12 17 26 34 10.8% 0.92[0.64,1.32) —_—
kim 2012 37 129 19 100 13.4% 1.51[0.93, 2.46) T —
Karasu 2017 8 31 7 30 4.4% 1.11 [0.46, 2.67] pe——
Im 2011 13 20 10 20 6.2% 1.30[0.75, 2.24] N A —
Fagotti 2011 17 99 21 104 12.8% 0.85[0.48,1.51] I E—
Bedaiwy 2011 15 110 21 107 13.3% 0.69[0.38,1.27] S
Total (95% Cl) 608 623 100.0%  1.16 [0.97, 1.38] o
Total events 183 171
Heterogeneity: Chi*= 13.84, df=10 (P = 0.18); F= 28% 0*2 0+5 ; g
Test for overall effect: Z=1.66 (P = 0.10) : ’ LESS CLS

Figure 12. Meta-analysis of patient history of previous abdominal surgery

LESS: Laparoendoscopic single-site surgery, CLS: Conventional laparoscopy, CI: Confidence interval, SD: Standard deviation, IV: Inverse variance

comprehensive comparison highlights that while LESS may
offer benefits such as reduced blood loss and analgesic use, it
also presents challenges including longer operative times and
higher complication rates. This may challenge the feasibility of
LESS in some situations.

Salpingectomy using LESS was first performed by Ghezzi et
al.*”in 2005, but has not been completely implemented, likely
due to the technical difficulties encountered. Innovations in
techniques and devices have expanded single port applications
to various gynecological procedures®®. Some of the limitations
of LESS include reduced triangulation, instrument interference,
and reduced visualization. Considering these limitations, this
consideration may explain why the incidence of complications
after LESS adnexectomy was higher than with CLS as reported
by our analysis. These issues can make it more difficult for
surgeons compared to standard laparoscopy, and present a
steeper learning curve for surgeons in training®”. Therefore,
patient selection may be key in certain circumstances®®.

Patients with smaller adnexal masses, normal BMI and without
an extensive history of abdominal surgery may be preferred®.
However, the current study did not identify significant
differences in the above patient characteristics between the
LESS and conventional laparoscopy groups, and therefore did
not find evidence of patient selection bias affecting results. We
performed an analysis comparing BMI and history of previous
operations, ensuring there was no significant baseline difference
between the LESS and CLS groups. This indicates that disease
and patient features do not necessarily limit the applicability of
LESS®®,

The most recent meta-analysis on this topic, Lin et al.®?,
also found an increase in perioperative complications in the
LESS group. This study differed from our study in that it was
compelled to include ovarian cystectomy surgeries because of
the limited number of studies available at that time dealing with
adnexectomy. The fact that our study also shows an increase
in perioperative complications seems to convincingly suggest
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that LESS is more dangerous than CLS for adnexectomy.
Furthermore, it is possible that more of the risk that was found
in Lin et al.®” came from the adnexectomy studies than from
the cystectomy studies.

In addition to increased complications, LESS was found to have
a longer operative time compared to CLS. Long operative time
results in increased time spent under pneumoperitoneum and
anesthesia and raises the risk of postoperative complications
including paralytic ileus®”. Jeung et al.®? concluded that it
was significantly more common for a postoperative ileus to
occur in patients who underwent laparoendoscopic single port
hysterectomy with operative times >150 minutes, whereas no
ileus occurred during surgeries lasting <150 minutes. While this
topic remains controversial and requires further investigation, it
suggests a potential relationship between ileus and LESS.
Another point of view was reported in a recent case series by
Fagotti et al.® and Escobar et al.®®, who sought to establish
the feasibility of LESS for performing salpingo-oophorectomy
in patients with BRCA gene mutations for the purpose of
cancer risk reduction. Regarding LESS, they found the surgical
competency can be attained in 10-15 cases, with a mean
operative time of 38.1 minutes. This indicates that LESS may
be as safe or safer than CLS in certain patient subgroups.

Study Limitations

This meta-analysis has several limitations. We could only find
three RCTs, and they had a relatively small sample size. This
creates a ROB. To overcome this, we included RCTs and non-
RCTs in our study to achieve a larger sample size and greater
statistical power. The resulting evidence was then highly
heterogeneous, likely secondary to the differences concerning
the tumor types, their size, the age of the patient, indications
for surgery, and criteria used for matching. Unfortunately, we
could not subgroup by the histologic type of ovarian mass, as
very few studies gave data on this parameter.

Conclusion

Compared with CLS, LESS needed more operative time,
but offered significantly less estimated blood loss. Hospital
stays and VAS pain scores at 6 and 24 hours postoperatively
were similar between the two techniques. LESS resulted in
significantly lower postoperative analgesic use and comparable
changes in HGB levels. However, the incidence of perioperative
complications was higher in the LESS group. These findings
challenge the feasibility and safety of LESS for adnexectomy
when compared to CLS.
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