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Abstract

Purpose: To present a systematic review and meta-analysis comparing laparoendoscopics single-site varicocelec-
tomy (LESS-V) versus conventional laparoscopic surgery (CTL-V).

Methods: A literature search was performed using The Cochrane Library, MEDLINE, EMBASE, Science Citation Index
Expanded and Google Scholar. Literature reviewed included meta-analyses, and randomized and nonrandomized
prospective studies. We utilized weight mean difference (WMD) to measure hospital stay, time to return normal activ-
ity, postoperative pain and improvement of semen parameters and odds ratio (OR) to postoperative complications
and cosmetic satisfaction. We used the Cochrane Collaboration’s Review Manager 5.1 software for statistical analysis.

Results: We identified six publications which strictly met our eligibility criteria. Meta-analysis of extractable data
showed that LESS-V was better than CTL-V in postoperative pain (WMD: —0.46; 95 % Cl —0.75 to —0.17; p = 0.002),
time to convalescence (WMD: —1.4 days; 95 % Cl —2.55 to —0.25; p = 0.02) and cosmetic satisfaction (OR 6.86; 95 %
Cl12.89-16.28; p < 0.00001). However, CTL-V was better than LESS-V in operative time (WMD 1.96 min, 95 % Cl 0.96—
2.96; p = 0.0001). There were no differences between LESS-V and CTL-V in hospital stay (WMD: —0.02 days, 95 % Cl

—0.39100.35; p = 0.92) and postoperative complications (OR 1.13,95 % Cl 0.57-2.21; p = 0.73).

Conclusions: This meta-analysis comparing the efficacy of LESS-V and CTL-V showed that LESS-V was safe, with
significantly reduced postoperative pain, shorter recovery time, and better cosmetic outcome.
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Background

Varicocele is defined as dilatation of pampiniform plexus
of scrotal veins. It is present in 13 % of the normal male
population and in approximately 37 % of men with infer-
tility (Clarke 1966). Surgical repair of varicocele can
improve sperm parameters, testosterone production,
and fertility (Daitch et al. 2001; Baazeem et al. 2011;
Schlegel 1997). There are several surgical techniques to
treat varicoceles, including open inguinal, subinguinal
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and indicate if changes were made.

microscopic, and laparoscopic ligation (Ding et al. 2012;
Al-Kandari et al. 2007). However, the ideal approach
of varicocele treatment is still a matter of controversy
(Cayan et al. 2009). Among the various approaches of
repair, microsurgical surgery seems to be associated
with better outcomes (higher spontaneous pregnancy
rates and lower postoperative recurrence) (Baazeem
et al. 2011; Cayan et al. 2009). But the operating times
for microsurgical repair are significantly longer than for
laparoscopic procedures. There is no difference between
the microsurgical and laparoscopic techniques in com-
plication rates in long-term (VanderBrink et al. 2007;
McManus et al. 2004). Further, microsurgical repair
might require microsurgical training (Baazeem et al
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2011). Recent studies have shown that laparoscopic vari-
cocelectomy is safe, effective, cost effective, minimally
invasion and with a low recurrence rate (Borruto et al.
2010).

As one type of the laparoscopic surgery, the laparoen-
doscopic single-site (LESS) surgery has been developed
in an attempt to further reduce the morbidity and scar-
ring associated with surgical intervention (Fan et al. 2012;
Autorino et al. 2011). Kaouk and Palmer reported the
first umbilical LESS varicocelectomy (LESS-V) in 2007.
Since then, more and more case reports and control
studies comparing LESS with conventional laparoscopy
have increased. Even though several studies comparing
LESS-V and conventional laparoscopic varicocelectomy
(CTL-V) have been reported, most are small series with
conflicting results (Bansal et al. 2014; Friedersdorff et al.
2013; Lee et al. 2012; Marte et al. 2014; Wang et al. 2014;
Youssef and Abdalla 2015). It is still uncertain whether
the benefits of LESS-V are restricted to improved fertil-
ity and are superior to CTL-V. Our goal is to therefore
systemically search and analyze the available literature
to conduct a meta-analysis of these studies to compare
LESS-V-CTL-V.

Methods

Study search strategy

We searched online databases, including The Pubmed,
EMBASE, Science Citation Index Expanded, Cochrane
Library and Google scholar to identify suitable stud-
ies until the end of October 2015, with no lower date
limit. All initially identified studies were further filtered
on the basis of predetermined relevant Medical Subject
Heading (MeSH) terms and/or key words. The follow-
ing MeSH terms and keywords were used: laparoscopy,
varicocelectomy, varicocele, single site, single incision,
varicocele ligation, varicocele repair, laparoendoscopic,
LESS, single-site, single port, single access and human
with every possible combination considered. We have
tried to contact all corresponding authors when data
were missing.

Identification of articles and data abstraction
After the studies were reviewed, it was noted that none of
the previously performed strict and organized meta-anal-
yses and systematic that reported comparing LESS with
CTL for varicocele. Some reviews compared open ingui-
nal, subinguinal microscopic and laparoscopic ligation
for the varicocele but it did not compare LESS-V-CTL-
V. Those studies did not include the recent RCTs and not
performed the correct meta-analyses either.

The original published articles of 287 relevant citations
were retrieved for full review by using inclusion crite-
ria that entailed selection of any study (observational or
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clinical trials) of comparing LESS-V with CTL-V. We
got six studies by this process (Fig. 1). Case reports that
reported exclusively on LESS-V were excluded because
of the large clinical diversity. No attempt was made to
restrict the search according to more specific methodo-
logical characteristics. The studies were reviewed by two
independent investigators (X.D. and X.Y.) to determine
whether they met the eligible criteria for inclusion. Dis-
crepancies for inclusion between the investigators were
resolved by discussion. Only studies that met the follow-
ing criteria were included: (1) compared LESS-V-CTL-V
with quantitative data on outcome parameters; (2) had
the similar inclusion baseline. Using a standardized form,
we recorded procedural characteristics of each study,
including type of design, level of evidence, number of
participants and multichannel port for LESS.

Quality assessment of included studies

Each included article was appraised by two reviewers
(X.D. and X.Y.), who assessed the methodological qual-
ity of selected studies independently with the quality of
included studies. RCTs were assessed by the Cochrane
risk-of-bias tool, attributing ONE point to each item
(total score range 0-8) (Higgins and Green 2008). Non-
RCTs were assessed by Newcastle—Ottawa Scale (NOS)
(Wells et al. 2000). Two reviewers assessed and scored
the representative and applicability of study groups,
comparability of the groups, evaluation of outcomes,
and adequacy of follow-up. And we defined score of 6-9
was high methodological quality and low quality as a
score <6.

Recordsidentified through
initial searches of electronic
databases: n=287

Duplications:

_—
l n=43

Titlesand abstracts screened:
n=244

Excluded studies: n = 238
-not specifically related to :
n=177
- Non-comparative studies:
n=61

Full-textarticles screened:
n=6

l

Studiesincludedin the
analysis: n=6

Fig. 1 Flowchart for records selection process of the meta-analysis
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Data synthesis and data analysis

Meta-analyses were performed for primary and sec-
ondary outcome parameters: hospital stay, operat-
ing time, pain score, time to return to normal activity,
postoperative complications. The Review Manager
5.1 software (The Cochrane Collaboration, Oxford,
UK) statistical package was used to analyze the ORs
for dichotomous variables and weighted mean differ-
ences (WMDs) for continuous variables. Depending
on whether homogeneity was accepted or rejected, we
used the fixed or the random effect model. Statisti-
cal heterogeneity was assessed by the Chi square test
and was expressed by the I? index as described by Hig-
gins and colleagues. p values of <0.05 was considered
to indicate statistical significance. I* < 50 % indicated
acceptable heterogeneity. The confidence interval (CI)
was established at 95 %.

Results

Study characteristics and quality assessment

Table 1 depicts the study characteristics and methodol-
ogy for the six studies included in the systematic review
(Bansal et al. 2014; Friedersdorft et al. 2013; Lee et al.
2012; Marte et al. 2014; Wang et al. 2014; Youssef and
Abdalla 2015). Among these, three were randomized
controlled trials (level of evidence 2b) (Lee et al. 2012;
Wang et al. 2014; Youssef and Abdalla 2015). Another
three were retrospective case control studies (level of evi-
dence 3b—4) (Bansal et al. 2014; Friedersdorff et al. 2013;
Marte et al. 2014). All publications reported on similar
outcomes (i.e., hospital stay, operating time, pain score,
time to return to normal activity, complications). In all
cases of missing or incomplete information, we contacted
all the authors of the studies but none could provide any
additional data.

Table 1 Characteristics of included studies
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Perioperative outcomes

Operative time and postoperative pain

All of six studies evaluated operative time. These trials
involved 460 couples (199 for LESS-V and 261 for CTL-
V). There was a significant shorter operative time in
the CTL-V group (WMD: 1.96 min, 95 % CI 0.96-2.96;
p = 0.0001; Fig. 2a). Five studies including 417 patients
evaluated postoperative pain using the VAS at different
time points, ranging from the first postoperative day to
the day of discharge (Friedersdorff et al. 2013; Lee et al.
2012; Marte et al. 2014; Wang et al. 2014; Youssef and
Abdalla 2015). Because of the difference of evaluating
time points, the subgroup analysis was performed. The
pooled data showed significant lower VAS scores in the
LESS-V group than the CTL-V group (WMD: —0.46;
95 % CI —0.75 to —0.17; p = 0.002; Fig. 2b).

Hospital stay and time to return to normal activity

We identified three trials reporting hospital stay (Fried-
ersdorff et al. 2013; Lee et al. 2012; Wang et al. 2014).
These trials involved 268 couples (103 for LESS-V and
265 for CTL-V). The Random-effect model WMD was
—0.02 (95 % CI —0.39 to 0.35; p = 0.92; Fig. 3a), suggest-
ing that there is no significantly difference between LESS-
V and CTL-V for hospital stay. Three trials reported time
to convalescence in 249 patients (124 for LESS-V and 125
for CTL-V) (Lee et al. 2012; Wang et al. 2014; Youssef
and Abdalla 2015). The pooled data showed a significant
difference favoring the LESS-V group (WMD: —1.4; 95 %
CI —2.55 to —0.25; p = 0.02; Fig. 3b).

Postoperative complications, improvement of semen
parameters and cosmetic satisfaction

Pooling the data from six studies that assessed postop-
erative complications in 460 patients (199 for LESS-V

References Design Number of patients

Level of evidence Multichannel

Quality score NOS score (max:

port for LESS (failing items) 9)
LESS-V CTL-V
Bansal et al. (2014) Retrospective case 11 32 3b TriPort - 5
control study
Friedersdorff etal.  Retrospective case 20 79 3b X-cone - 6
(2013) control study
Lee etal. (2012) RCT 39 43 2b Home-made 6 (BC) -
Marte et al. (2014)  Retrospective case 44 25 4 SILS - 5
control study
Wang et al. (2014)  RCT 44 43 2b Home-made 6 (BC) -
Youssef and RCT 41 39 2b SILS 6 (BC) -

Abdalla (2015)

Quality items of RCTs according to Cochrane risk-of-bias tool (score range 0-8): A—adequate method of sequence generation, B—blinding of participants performed,
C—blinding of personnel performed, D—blinding of assessors performed, E—allocation concealment adequate, F—adequate assessment of each outcome, G—

selective outcome reporting avoided, H—intention-to-treat analysis of results
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Test for overall efiect. Z= 3.85 (P = 0.0001)

Test for overall effect: Z= 312 (P = 0.002)

a LESS-V CTLV Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bansal, D 2014 53108 11 59 96 32 1.9% -6.00(13.251.25 B
Friedersdorff, F 2013 591 155 20 512 144 79 18% 7.90(0.40,15.40)

Lee, S.W 2012 48 117 39 483 146 43 31% -0.30[6.00,5.40) T
Marte, A 2014 24 268 44 22 229 25 69.4%  2.00(0.80,3.20) B
Wang,J 2014 387 77 44 376 48 43 138% 1.10[1.59,3.79] T
Youssef, T 2015 45 54 4 41 85 39 101%  4.00(0.86,7.14) -
Total (95% Cl) 199 261 100.0%  1.96[0.96, 2.96] ¢
Heterogeneity: Chi*= .67, df = 5 (P = 0.09); = 48% R

b LESS.V CTLV Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
1.2.1 At 24h
Friedersdorfi F2013 22 2 20 1712 79 62% 050[-0421.42 N
Lee, 8.W 2012 4715 39 4815 43 90% -0.10(0.75,0.55] T
Marte, A 2014 28 06 44 3506 25 142% -0.70[-0.99,-0.41] -

Wang, J 2014 22 08 44 28 07 43 139% -0.60[-092,-0.28) -
Youssef, T 2015 2814 41 3614 39 95% -080[1.41,-0.19 -
Subtotal (95% CI) 188 229 528% -0.49[-0.80,-0.17] L3
Heterogeneity Tau?= 0.06; Chi*= 8.58, df= 4 (P = 0.07), F=53%

Test for overall effect: Z= 3.01 (P=0.003)

1.2.2 At 48h

Friedersdorfi, F 2013 115 20 0706 79 87% 0304037097 T
Lee, 8.W 2012 19 08 39 26 01 43 148% -0.70[-0.95,-0.45] -
Wang, J 2014 14 06 44 1507 43 145% -010[037,017) -
Youssef, T 2015 1211 #2617 39 92% -140(203-077) —
Subtotal (95% CI) 144 204 47.2% -047[-1.02,0.08] -
Heterogeneity Tau?= 0.26; Chi*= 2353, df= 3 (P < 0.0001); F= 87%

Test for overall effect: Z=1.68 (P = 0.09)

Total (95% Cl) 332 433 100.0% -0.46[-0.75,-0.17] L 2

Heterogeneity: Tau®= 0.13; Chi*= 32.97, df= 8 (P < 0.0001); I*= 76% ! ! !

Testfor subaroun differences: Chi*=0.00. df=1 (P = 0.97). F= 0%

Fig. 2 Pooled estimate of operative time (a) and postoperative pain (b) of LESS-V versus CTL-V. Each subgroup analysis is presented separately

Favours LESS-V Favours CTL-V

2 4 0 1 2
Favours LESS-V Favours CTL-V

and 261 for CTL-V) showed no significant difference
between the LESS-V and CTL-V groups. The fixed-
effect model combined OR was 1.04 (95 % CI 0.57-2.21;
p = 0.73; Fig. 4a). The most common complications are
hydrocele and recurrent varicocele. Four studies reported
cosmetic results (Friedersdorff et al. 2013; Lee et al. 2012;
Wang et al. 2014; Youssef and Abdalla 2015). Three of
them showed number of patients who satisfied with
cosmetic outcome (Friedersdorff et al. 2013; Lee et al.
2012; Youssef and Abdalla 2015). Pooling the data of the
244 patients in these three studies showed significantly

better cosmetic satisfaction in the LESS-V group than the
CTL-V group (OR 6.86; 95 % CI 2.89-16.28; p < 0.00001;
Fig. 4b). Another study reported verbal response scale
and numeric scale to depict cosmetic results. These two
scales all showed significantly greater satisfaction in the
LESS-V group than the CTL-V group (verbal response
scale: p = 0.008, numeric scale: p = 0.005) (Wang et al.
2014). Four trials evaluated semen parameters including:
sperm count, motility and normal morphology (Frieders-
dorff et al. 2013; Lee et al. 2012; Wang et al. 2014; Youssef
and Abdalla 2015). There is no significant difference in
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Test for overall effiect Z=0.10 (P = 0.92)

a LESS.V CTLV Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Friedersdorff,F2013 16 07 20 18 05 79 353% -0.20[0.53,013) —

Lee, 8.W 2012 4511 39 3915 43 227%  060(0.03,1.17) —
Wang,J 2014 19 05 44 2105 43 420% -0.20(-0.41,0.01) +H

Total (95% Cl) 103 165 100.0% -0.02[-0.39,0.35] ?
Heterogeneity: Tau?= 0.07; Chi*=7.00, df= 2 (P = 0.03): = 71% 2 1 : 1 2

Favours LESS-V Favours CTL-V

Test for overall effect: Z= 4.37 (P < 0.0001)

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI

b LESS-V CTL-vV Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Lee,S.W 2012 2709 38 3312 43 331% -0.60[1.06,-0.14] +
Wang, J 2014 2111 44 3106 43 337% -1.00[1.37,-0.63 +
Youssef, T 2015 28 09 41 5411 39 332% -260[3.04,-2.16] +
Total (95% Cl) 124 125 100.0% -1.40[-2.55,-0.25] ‘
Heterogeneity: Tau?= 0.98; Chi*= 44.53, df= 2 (P < 0.00001); = 96% T
Testfor overall effect Z=2.39 (P = 0.02) 4 2 0 2 4

ST AT Favours LESS-V Favours CTL-V
Fig. 3 Pooled estimate of hospital stay (@) and time to return to normal activity (b) of LESS-V versus CTL-V

a LESS.V CILV 0Odds Ratio 0dds Ratio
Study or Subgrou| Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bansal, D 2014 11 1 32 29% 310[0.18,54.24) %
Friedersdorff, F 2013 6 19 16 63 31.2%  1.36(0.44,4.16)

Lee, S.WW 2012 2 39 3 43 167%  0.72[0.11,4.56) —

Marte, A 2014 2 44 2 25 150%  0.55(0.07,4.15) B R

Wang, J 2014 1 44 2 43 122%  0.48(0.04,5.46) e —

Youssef, T 2015 5 # 4 33 221%  1.22(0.30,4.90) T

Total (95% CI) 198 245 100.0%  1.04[0.53,2.05]

Total events 17 28

Heterogeneity: Chi*= 1.75, df= 5 (P = 0.88); IF= 0% f f ; |

Test for overall effect: Z= 0.12 (P = 0.91) O o oy Faroure T
b LESS.V CTLV Odds Ratio Odds Ratio

M.H, Fixed, 95% CI

Friedersdorff, F 2013 19 19 48 63 11.5% 12.46[0.71,218.68]

Lee, S.W 2012 36 39 28 43 424%  5.79(1.52,22.11] ——
Youssef, T 2015 37 # 23 39 46.0%  6.43(1.91,21.64) ——

Total (95% CI) 99 145 100.0%  6.86 [2.89, 16.28] 4

Total events 92 100

Heterogeneity: Chi*= 0.24, df= 2 (P = 0.89); F= 0% nluns 051 120 20’0

Favours LESS-V Favours CTL-V

Fig. 4 Pooled estimate of postoperative complications (a) and parameters and cosmetic satisfaction (b) of LESS-V versus CTL-V

improvement of sperm parameters between LESS-V and
CTL-V groups in each study. However, in these studies,
both LESS-V and CTL-V groups could improve sperm
parameters.

Heterogeneity analysis

Our pooled estimates for these studies still had signifi-
cant heterogeneity in comparison of hospital stay, time to
return normal activity and postoperative pain score. Even
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after performing those subgroup analyses, the I test
nonetheless remained to be >95 %, p < 0.001, attesting to
heterogeneity that could not be explained, as shown in
Figs. 1b, 2a, b. We attempted to explain heterogeneity by
performing subgroup analyses involving different meas-
uring time point of pain score; however it still had signifi-
cant heterogeneity. Pooled data using the random-effect
model might reduce the effect of heterogeneity but does
not abolish it. Publication bias was reduced to the mini-
mum according to our search strategy. We included all
data strictly into our review and the baseline was main-
tained consistency. Data extraction forms from the six
selected studies are displayed in Table 1.

Discussion

To our knowledge, our meta-analysis of three RCTs and
three retrospective studies including 460 patients com-
paring the efficacy of LESS-V and CTL-V showed that
LESS-V was safe, with significantly reduced postop-
erative pain, shorter recovery time, and better cosmetic
outcome. We found no significant differences in postop-
erative complications, hospital stay and improvement of
sperm parameters.

Varicocele has an adverse effect on the histologic,
endocrine, and testis function (Romeo and Santoro
2009). Varicocelectomy is indicated in the case of infer-
tility, when the testicular volume is decreased, such as
in adolescents, and when associated with persistent pain
(Spinelli et al. 2010). There are several surgical proce-
dures for varicocele. Two meta-analyses considered that
the microsurgical varicocelectomy technique has higher
spontaneous pregnancy rates and lower postoperative
recurrence and hydrocele formation than conventional
varicocelectomy techniques in infertile man (Ding et al.
2012; Cayan et al. 2009). LESS has been developed with
the hypothesis that minimizing the number of skin inci-
sions needed to gain access to the abdominal or pelvic
cavities may benefit patients in regard to pain control,
convalescence, cosmesis, and access related complica-
tions. Driven by these advantages, the world experience
in urologic LESS is steadily increasing (Wang et al. 2013;
Kaouk et al. 2011).

In the application of any new technique, the safety of
the patients is always of most importance. The pooled
data of postoperative complications indicates that the
LESS approach is safe and effective for varicocele. There
was no significant difference in postoperative compli-
cations between LESS-V and CTL-V group. The most
common complications were hydrocele formation and
varicocele recurrence. This was similar same as litera-
ture reported (Diegidio et al. 2011). Diegidio et al. (2011)
reviewed current varicocelectomy techniques and their
complication rate. They found hydrocele formation rates
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were lowest with microsurgical inguinal technique. Other
studies compared open non-microsurgical, laparoscopic
or open microsurgical varicocelectomy. They thought
the incidences of recurrent varicocele and postoperative
hydrocele was significantly lower after microsurgery than
after laparoscopic or open varicocelectomy (Ding et al.
2012; Cayan et al. 2009). But the laparoscopic varicoce-
lectomy they mentioned were all conventional laparo-
scopic methods. They did not compare LESS with other
surgical techniques.

Operating time is routinely considered as a param-
eter to estimate the surgical learning curve. The pooled
analysis of operative time showed there was a significant
shorter operative time in the CTL-V group. The possible
reason for that the features specific to the LESS tech-
nique (such as crossing or collision of instruments, lack
of triangulation, and in-line vision) represent additional
challenges for surgeons compared with conventional lap-
aroscopy (Kaouk et al. 2011).

The rationale behind the adoption of LESS is mainly
based on the potential gain for the patient in terms of
lower postoperative pain, shorter hospital stay, and
ultimately faster recovery (Autorino et al. 2015). The
pooled data suggested that there is no significantly dif-
ference between LESS-V and CTL-V for hospital stay.
But regarding time to convalescence, it showed a signifi-
cant difference favoring the LESS-V group. One direct
advantage of LESS-V concerns postoperative pain. In
our meta-analysis, the postoperative VAS score in the
LESS-V group was significantly lower than that in CTL-V
group. As LESS-V reduces the number of skin incisions
to only one, it seems reasonable to postulate that LESS is
less invasive than conventional laparoscopy (Tracy et al.
2008).

Baazeem et al. (2011) considered although there is no
conclusive evidence that a varicocele repair improves
spontaneous pregnancy rates, sperm parameters (count
and total and progressive motility), reduces sperm DNA
damage and seminal oxidative stress, and improves
sperm ultra-morphology. The various methods of repair
are all viable options, but microsurgical repair seems to
be associated with better outcomes (Baazeem et al. 2011).
In our research, four trials evaluated semen parameters
including: sperm count, motility and normal morphol-
ogy. There is no significant difference in improvement of
sperm parameters between LESS-V and CTL-V groups
in each study. However, in these studies, both LESS-V
and CTL-V groups could improve sperm parameters.
Another important advantage of LESS is subjectively
improved cosmesis, one of the driving forces in the devel-
opment of LESS surgery (Wang et al. 2013). Pooling the
data showed significantly better cosmetic satisfaction in
the LESS-V group than the CTL-V group. Another study
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reported verbal response scale and numeric scale to
depict cosmetic results. These two scales all showed sig-
nificantly greater satisfaction in the LESS-V group than
the CTL-V group.

Our systematic review has several limitations. There is
great heterogeneity among studies for some parameters.
Multiple strategies were applied to identify studies, strict
criteria to include and evaluate the methodological qual-
ity of the studies, and subgroup analysis to minimize the
heterogeneity. Future large well-designed studies are
needed to address the effect of LESS-V and its longer-
term clinical outcomes.

Conclusion

Our meta-analysis of three RCTs and three retrospective
studies including 460 patients comparing the efficacy of
LESS-V and CTL-V showed that LESS-V was safe, with
significantly reduced postoperative pain, shorter recovery
time, and better cosmetic outcome. We found no signifi-
cant differences in postoperative complications, hospital
stay and improvement of sperm parameters. Large-sam-
ples, multi-center, well-designed RCTs with complete
follow-up data are required to address and update the
findings of this analysis in the future.

Authors’ contributions

TW and XD screened out the studies, participated in the data analysis and
drafted the manuscript. XY appraised included article. XD participated in the
design of the study and performed the statistical analysis. SC conceived of the
study, and participated in its design and coordination and helped to draft the
manuscript. All authors read and approved the final manuscript.

Author details

! Department of Urology, Affiliated Hospital of North Sichuan Medical College,
Nanchong 637000, China. 2 Department of Dermatovenereology, Affiliated
Hospital of North Sichuan Medical College, Nanchong 637000, China.

Acknowledgements
None.

Competing interests
The authors declare that they have no competing interests.

Received: 11 May 2016 Accepted: 31 August 2016
Published online: 05 September 2016

References

Al-Kandari AM, Shabaan H, Ibrahim HM, Elshebiny YH, Shokeir AA (2007)
Comparison of outcomes of different varicocelectomy techniques:
open inguinal, laparoscopic, and subinguinal microscopic varicocelec-
tomy: a randomized clinical trial. Urology 69(3):417-420. doi:10.1016/j.
urology.2007.01.057

Autorino R, Cadeddu JA, Desai MM, Gettman M, Gill IS, Kavoussi LR, Lima E,
Montorsi F, Richstone L, Stolzenburg JU (2011) Laparoendoscopic single-
site and natural orifice transluminal endoscopic surgery in urology: a
critical analysis of the literature. Eur Urol 59(1):26-45

Autorino R, Brandao LF, Sankari B, Zargar H, Laydner H, Akca O, De Sio M,
Mirone V, Chueh SC, Kaouk JH (2015) Laparoendoscopic single-site (LESS)
vs laparoscopic living-donor nephrectomy: a systematic review and
meta-analysis. BJU Int 115(2):206-215. doi:10.1111/bju.12724

Page 7 of 8

Baazeem A, Belzile E, Ciampi A, Dohle G, Jarvi K, Salonia A, Weidner W, Zini A
(2011) Varicocele and male factor infertility treatment: a new meta-anal-
ysis and review of the role of varicocele repair. Eur Urol 60(4):796-808.
doi:10.1016/j.eururo.2011.06.018

Bansal D, Riachy E, Defoor WR Jr, Reddy PP, Minevich EA, Alam S, Noh PH
(2014) Pediatric varicocelectomy: a comparative study of conventional
laparoscopic and laparoendoscopic single-site approaches. J Endourol
28(5):513-516. doi:10.1089/end.2013.0125

Borruto FA, Impellizzeri P, Antonuccio P, Finocchiaro A, Scalfari G, Arena F,
Esposito C, Romeo C (2010) Laparoscopic vs open varicocelectomy in
children and adolescents: review of the recent literature and meta-analy-
sis. J Pediatr Surg 45(12):2464-2469. doi:10.1016/j jpedsurg.2010.07.007

Cayan S, Shavakhabov S, Kadioglu A (2009) Treatment of palpable varicocele
in infertile men: a meta-analysis to define the best technique. J Androl
30(1):33-40. doi:10.2164/jandrol.108.005967

Clarke B (1966) Incidence of varicocele in normal men and among men of
different ages. JAMA 198(10):1121-1122

Daitch JA, Bedaiwy MA, Pasqualotto EB, Hendin BN, Hallak J, Falcone T,
Thomas AJ Jr, Nelson DR, Agarwal A (2001) Varicocelectomy improves
intrauterine insemination success rates in men with varicocele. J Urol
165(5):1510-1513

Diegidio P, Jhaveri JK, Ghannam S, Pinkhasov R, Shabsigh R, Fisch H (2011)
Review of current varicocelectomy techniques and their outcomes. BJU
Int 108(7):1157-1172

Ding H, Tian J, Du W, Zhang L, Wang H, Wang Z (2012) Open non-microsurgi-
cal, laparoscopic or open microsurgical varicocelectomy for male infertil-
ity: a meta-analysis of randomized controlled trials. BJU Int 110(10):1536—
1542.doi:10.1111/.1464-410X.2012.11093 x

Fan X, Lin T, Xu K, Yin Z, Huang H, Dong W, Huang J (2012) Laparoendoscopic
single-site nephrectomy compared with conventional laparoscopic
nephrectomy: a systematic review and meta-analysis of comparative
studies. Eur Urol 62(4):601-612. doi:10.1016/j.eururo.2012.05.055

Friedersdorff F, Aghdassi SJ, Werthemann P, Cash H, Goranova |, Busch JF,
Ebbing J, Hinz S, Miller K, Neymeyer J, Fuller TF (2013) Laparoendo-
scopic single-site (LESS) varicocelectomy with reusable components:
comparison with the conventional laparoscopic technique. Surg Endosc
27(10):3646-3652. doi:10.1007/500464-013-2938-z

Higgins JPT, Green S (eds) (2008) Cochrane handbook for systematic reviews
of interventions, vol 5. Wiley, Chichester

Kaouk JH, Autorino R, Kim FJ, Han DH, Lee SW, Yinghao S, Cadeddu JA,
Derweesh IH, Richstone L, Cindolo L, Branco A, Greco F, Allaf M, Sotelo R,
Liatsikos E, Stolzenburg JU, Rane A, White WM, Han WK, Haber GP, White
MA, Molina WR, Jeong BC, Lee JY, Linhui W, Best S, Stroup SP, Rais-Bahrami
S, Schips L, Fornara P, Pierorazio P, Giedelman C, Lee JW, Stein RJ, Rha KH
(2011) Laparoendoscopic single-site surgery in urology: worldwide multi-
institutional analysis of 1076 cases. Eur Urol 60(5):998-1005. doi:10.1016/j.
eururo.2011.06.002

Lee SW, Lee JY, Kim KH, Ha US (2012) Laparoendoscopic single-site surgery
versus conventional laparoscopic varicocele ligation in men with palpa-
ble varicocele: a randomized, clinical study. Surg Endosc 26(4):1056-1062.
doi:10.1007/500464-011-1997-2

Marte A, Pintozzi L, Cavaiuolo S, Parmeggiani P (2014) Single-incision laparoscopic
surgery and conventional laparoscopic treatment of varicocele in adoles-
cents: comparison between two techniques. Afr J Paediatr Surg 11(3):201

McManus MC, Bargawi A, Meacham RB, Furness PD, Koyle MA (2004) Lapa-
roscopic varicocele ligation: are there advantages compared with the
microscopic subinguinal approach? Urology 64(2):357-360

Romeo C, Santoro G (2009) Varicocele and infertility: why a prevention? J
Endocrinol Invest 32(6):559-561. doi:10.1007/BF03346507

Schlegel PN (1997) Is assisted reproduction the optimal treatment for
varicocele-associated male infertility? A cost-effectiveness analysis. Urol-
ogy 49(1):83-90

Spinelli C, Di Giacomo M, Piccolo RL, Martin A, Messineo A (2010) The role of
testicular volume in adolescents with varicocele: the better way and time
of surgical treatment. J Urol 184(4):1722-1726

Tracy CR, Raman JD, Cadeddu JA, Rane A (2008) Laparoendoscopic single-site
surgery in urology: where have we been and where are we heading? Nat
Clin Pract Urol 5(10):561-568

VanderBrink BA, Palmer LS, Gitlin J, Levitt SB, Franco | (2007) Lymphatic-sparing
laparoscopic varicocelectomy versus microscopic varicocelectomy: is
there a difference? Urology 70(6):1207-1210


http://dx.doi.org/10.1016/j.urology.2007.01.057
http://dx.doi.org/10.1016/j.urology.2007.01.057
http://dx.doi.org/10.1111/bju.12724
http://dx.doi.org/10.1016/j.eururo.2011.06.018
http://dx.doi.org/10.1089/end.2013.0125
http://dx.doi.org/10.1016/j.jpedsurg.2010.07.007
http://dx.doi.org/10.2164/jandrol.108.005967
http://dx.doi.org/10.1111/j.1464-410X.2012.11093.x
http://dx.doi.org/10.1016/j.eururo.2012.05.055
http://dx.doi.org/10.1007/s00464-013-2938-z
http://dx.doi.org/10.1016/j.eururo.2011.06.002
http://dx.doi.org/10.1016/j.eururo.2011.06.002
http://dx.doi.org/10.1007/s00464-011-1997-2
http://dx.doi.org/10.1007/BF03346507

Wu et al. SpringerPlus (2016) 5:1483

Wang L, Wu Z, Li M, Cai C, Liu B, Yang Q, Sun Y (2013) Laparoendoscopic
single-site adrenalectomy versus conventional laparoscopic surgery: a
systematic review and meta-analysis of observational studies. J Endourol
27(6):743-750. doi:10.1089/end.2012.0599

Wang J, Xue B, Shan YX, CuiY,Tao W, Zhu J, Liu X, Yao Q (2014) Laparoendo-
scopic single-site surgery with a single channel versus conventional lapa-
roscopic varicocele ligation: a prospective randomized study. J Endourol
28(2):159-164. doi:10.1089/end.2013.0237

Page 8 of 8

Wells G, Shea B, O'connell D, Peterson J, Welch V, Losos M, Tugwell P (2000) The
Newcastle—Ottawa Scale (NOS) for assessing the quality of nonran-
domised studies in meta-analyses. Ottawa Health Research Institute.
Available at: http://www.ohri.ca/programs/clinical_epidemiology/oxford.
asp. Accessed 31 Aug 2016

Youssef T, Abdalla E (2015) Single incision transumbilical laparoscopic varico-
celectomy versus the conventional laparoscopic technique: a rand-
omized clinical study. Int J Surg 18:178-183. doi:10.1016/j.ijsu.2015.04.048

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://dx.doi.org/10.1089/end.2012.0599
http://dx.doi.org/10.1089/end.2013.0237
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://dx.doi.org/10.1016/j.ijsu.2015.04.048

	Laparoendoscopic single-site varicocelectomy compared with conventional laparoscopic surgery: a systematic review and meta-analysis
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study search strategy
	Identification of articles and data abstraction
	Quality assessment of included studies
	Data synthesis and data analysis

	Results
	Study characteristics and quality assessment
	Perioperative outcomes
	Operative time and postoperative pain
	Hospital stay and time to return to normal activity
	Postoperative complications, improvement of semen parameters and cosmetic satisfaction

	Heterogeneity analysis

	Discussion
	Conclusion
	Authors’ contributions
	References




