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Efficacy and Safety of Microsurgical Subinguinal Varicocelectomy with and without Testicular Delivery

for Varicocele Patients: A Systematic Review and Meta-Analysis

Bo Liao'**, Junbo Liu'**, Shuangquan Chen', Qiang Zhang', Chaofan Xie', Guo Jiang', Shu Cui', Tao Wu'*

Purpose: This study reviewed the efficacy and safety of the microsurgical subinguinal varicocelectomy (MSV)
with and without testicular delivery (TD) for varicocele patients.

Materials and Methods: A systematic literature search was conducted in EMBASE, PubMed, MEDLINE,
Cochrane databases, China National Knowledge Infrastructure (CNKI), Chinese Biomedical Literature Database
(CBM), and Google Scholar databases to identify relevant studies that reported MSV with and without TD for
varicocele patients published in English or Chinese up to October 2018. The Newcastle-Ottawa Scale (NOS)
and the Jadad scores were used to evaluate the methodological quality of all the included studies. We also used
the Cochrane Collaboration’s tool for assessing risk of bias for each study. The Review Manager Software
version 5.3 was used to conduct data analysis.

Results: Four RCTs and three retrospective studies consisting of 993 patients were included. Meta-analysis results
indicated that both of the two treatments were effective and safe. MSV with TD had a lower recurrence rate (OR =
0.20, 95% CI: 0.06 - 0.65, P =.007, 12 = 0%) and postoperative serum testosterone level (MD =-39.07, 95% CI:
-51.95 - -26.18, P =.00001, 12 = 0%) compared with MSV without TD but was associated with higher postopera-
tive complications rate (OR=7.35, 95% CI: 2.92-18.53, P <.0001, 12 = 0%). We found no significant differences
in operation time (MD = 12.46, 95% CI:0.11-24.81,P= .05, 12 = 87%), sperm concentration (MD = 3.73, 95% CI:
-2.88 - 10.35, P = .27, 12 = 81%), sperm motility (MD = 10.96, 95% CI: -11.93 - 33.86, P = .35, 12 = 99%), and
pregnancy rate(OR = 0.65, 95% CI: 0.37- 1.16, P = .15, 12 = 0%).

Conclusion: This meta-analysis compared efficacy and safety of MSV with and without TD for varicocele pa-
tients. MSV with TD was associated with a higher postoperative complication rate but lower recurrence rate and
postoperative serum testosterone level than MSV without TD. In terms of preoperative serum testosterone level,
operation time, sperm concentration, sperm motility, and pregnancy rate, we found no significant differences.
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INTRODUCTION
Varicocele is defined as dilatation and tortuous-

ness of pampiniform plexus of scrotal veins. The
awful impact of varicocele upon spermatogenesis has
been recognized for a long time, and the prevalence of
varicocele in the normal male population is estimated
to be 15 to 20%, and 21% to 41% of men with prima-
ry infertilit;/, and 75% to 81% of men with secondary
infertility"). Surgical repair is generall?/ recognized as
an effective method to treat varicocele, and it can im-
prove sperm parameters, serum testosterone level, and
pregnancy rates””. There were several common surgi-
cal options for varicoceles, including open techniques,
microsurgical subinguinal varicocelectomy (MSV),
and laparoscopic ligation. Some findings reported that
among the kinds of approaches of surgical repair, MSV
seems to have better outcomes such as higher pregnan-

cy rate, shorter hospital stays, less cost, little effect of
anesthesia, lower complication rates and postoperative
recurrence™*'". However, there is still a huge contro-
versy about the efficacy and safety of MSV with and
without delivery of the testis and ligation of gubernac-
ular veins in the treatment of varicocele. Some studies
have pointed out that the main factor of recurrence af-
ter the operation of varicocele is the existence of the
gubernacular vein, so MSV with delivery of the testis
and ligation of gubernacular veins should be adequate-
ly carried out">". Investigators such as Kim and his
colleagues held the opposite view; they thought that
the dilatation of gubernacular vein maybe is caused by
compensation of the body and MSV without testicular
delivery (TD) was not responsible for the significant
increase of recurrence rate, and it could shorten oper-
ation time and decrease the risk of side-injury during
surgery!'*'¥,
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Table 1. Characteristics and quality assessment of the included studies.

Studies Country Study Study design Treatment age,years Varicocele  Varicocele side follow-up LE Study quality
period (year) grade (I/II/III) (left/bilateral) time (month)
Ramasamy et al.2006 America - Retrospective  TD - 14/18/14 - 3,6,9,24 3b T*
case control NTD - 13/34/27 -
Hou et al.2015 China 2011-2012  RCT TD 27.94+3.46 6/13/31 36/14 3,6,12 2b 3#
NTD 28.32+3.89 7/10/33 35/15
Spinelli et al.2016 Italy 2008-2013  RCT TD 7-17 - - 6,12 2b 3#
NTD - -
Choi et al.2017 Korea 2003-2013 RCT TD 12.8 £3.08 0/4/21 25/0 12 2b 3#
NTD 13.2+3.19 0/5/28 33/0
Nie et al.2017 China 2011-2014  Retrospective TD 26/7 - - 6 3b 7*
case control
NTD - -
Allameh et al.2018  Iran 2014-2016 RCT TD 27.3+6.1 0/0/197 - 6 2b 3#
NTD 259+4.6 0/0/200 -
Yang et al.2018 China 2015-2017  Retrospective TD 247+59 0/8/32 36/4 3 3b 7*
case control
NTD 27.6+8.2 11/50/62 113/10

TD = Microsurgical subinguinal varicocelectomy with testicular delivery ; NTD=Microsurgical subinguinal varicocelectomy without testicular de-
livery; RCT= randomized controlled trial; #Jadad scale (score from 0 to 5); *Using Newcastle-Ottawa scale (score from 0 to 9);- No specific figures

but

without significant difference.

So far, no meta-analysis has been conducted to compare
the efficacy and safety of MSV with and without TD
for varicocele patients. Therefore, the aim of this study
was to systemically search and analyze the available
literature to conduct a comprehensive meta-analysis of
existing studies to compare efficacy and safety of MSV
with and without TD for varicocele patients.

MATERIALS AND METHODS

This meta-analysis was conducted and reported accord-
ing to the Preferred Reporting Items for Systematic Re-
views and Meta-analysis (PRISMA) statement''”.

Data sources and searches

A systematic literature search was conducted in the
EMBASE, PubMed, MEDLINE, Cochrane, China Na-
tional Knowledge Infrastructure (CNKI), Chinese Bi-
omedical Literature Database (CBMdisc), and Google
Scholar databases to identify relevant studies that re-
ported microsurgical subinguinal varicocelectomy with
and without testicular delivery for varicocele patients
published in English or Chinese up to October 2018.

The Medical Subject Heading (MeSH) terms and/or
key words and/or free words used were (microsurgical
subinguinal varicocelectomy OR MSV) AND (testicu-
lar delivery OR TD) AND varicocele. Then we used
the reference lists from key studies to make additional
manual searches to retrieve other papers relevant to our
topic. Some missing data from selected studies were
obtained by contacting corresponding authors.

Study selection

Two reviewers (B. L. and J. L.) reviewed all the full
texts of the identified studies. Our meta-analysis in-
cluded the studies which met the following inclusion
criteria: 1. the study must be a retrospective case control
study or randomized controlled trial; 2. subjects were
varicocele patients treated by microsurgical subingui-
nal varicocelectomy (MSV) with and without testicular
delivery (TD); 3. The study evaluated the efficacy of
MSV with and without TD in management of varico-
cele patients in regards to these outcomes: operation
time, sperm concentration, sperm motility, pregnancy
rate, postoperative complications rate, recurrence rate,
and serum testosterone level (at least two aspects must

Table 2. Summary of baseline patient characteristics and the operative effect of included studies.

Author, year Treatment Sample Operation Sperm Motile Sperm Pregnancy rate Postoperative  The Serum testosterone level
size (n)  time (min) concentration complications recurrence
(% 10°/mL) rate rate
preoperatively postoperatively preoperatively postoperatively preoperatively postoperatively

Ramasamy TD 55 - - - 63 + 9x10%jaculate 93 + 5x10%ecjaculate 40.5%(15/37) 0% (0/55) 0% (0/55) 406 +23(ng/L) 432 +22(ng/L)
et al.2006 (n=42) (n=42)

NTD 110 - - - 30+6 65+ 11 56% (32/57) 0% (0/110) 0% (0/110) 323 +41(ng/L) 471 + 53(ng/L)

(n=86) (n=86)

Hou et al.2015 TD 50 90.50 +15.60 20.46+5.79 27.99 +8.90 25.14 £ 10.38(%) 39.34+14.23(%)  42%(21/50) - 0%(0/50) 6.24 +£2.25(ng/mL) -

NTD 50 8430+ 15.58 21.36+6.48  29.54+10.99 24.20+9.91(%) 40.59+13.05(%) 48%(24/50) - 0%(0/50) 6.74 +2.17(ng/mL) -
Spinellietal. TD 35 - - - - - - 0%(0/35) 0%(0/35) - -
2016 NTD 35 - - - - - - 0%(0/35) 12%(3/35) - -
Choi et al. TD 25 - - - - - - 60% (15/25) 20%(5/25) - -
2017 NTD 33 - - - - - - 15%(5/33) 6%(2/33) - -
Nie etal.2017 TD 20 - 63.10£21.10 168.97+43.65 34.80+9.95(%)  55.96+9. 90(%) - 10% (2/20) 0%(0/20) 886. 5+ 148(ng/L) 876. 5+ 154(ng/L)

NTD 20 - 71.30+£22.46 176.38 +37.49 26.41 +13.69(%) 60.66+10.92(%) - 0%(0/20) 0%(0/20) 903. 1+ 159(ng/L) 918.5+ 124(ng/L)
Allameh etal.  TD 197 - 403+7.1 58.7+6.4 32.5+5.5(%) 78.8 +7.3(%) - 0.5%(1/197) 1.5%(3/197) - -
2018 NTD 200 - 36.9+7.1 54+5.3 28.1 £ 6.6(%) 43.3+6.1 (%) - 0%(0/200) 6.5%(13/200) - -
Yang et al. TD 40 81.1+20.0 50.3+54.6 88.4+39.1 31.3+18.7(%) 52.5+15.2 - 12.5%(5/40) 0%(0/40) 14.5 +3.6(nmol /L) -
2018 NTD 123 62.3+9.6 42.9+39.8 62.3+76.4 27.7+15.7(%) 38.6 +20.1(%) - 1.6%(2/123) 0%(0/123) 16.0 £ 5. 4(nmol /L) -
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Figure 1. Flowchart for records selection process of the meta-analysis

have been studied); 4. The studies must have been pub-
lished in Chinese or English language. If one of the
above criteria was not met, the study would have been
excluded.

Data extraction and quality assessment

A standardized data extraction form collecting infor-
mation on the year of the study period, country, type
of study design, treatment, the level of evidence (LE),
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Figure 2. Summary of risk of bias graph.

sample size, patients’ mean age, varicocele grade (I/1I/
1), side of varicocele, follow-up time, study quality,
operation time, sperm concentration, sperm motility,
pregnancy rate, postoperative complications rate, re-
currence rate, and serum testosterone level was used to
extract data. In order to ensure that the baseline data did
not affect the results of our meta-analysis, we compared
the preoperative status of sperm concentration, motile
sperm and serum testosterone level. Two reviewers (B
L. and J L.) independently estimated LE for all includ-
ed studies in the meta-analysis according to the crite-
ria provided by the Oxford Centre for Evidence Based
Medicine!"?. The methodological quality of all the in-
cluded studies was also appraised and determined by
two independent reviewers (B L. and J L.). The New-
castle-Ottawa Scale (NOS)"'” was used to evaluate
non-randomized controlled trials, and the Jadad Scale
9 was used to evaluate randomized controlled trials
(RCTs). A NOS"” score of 6-9 was identified as high
methodological quality, 4-5 medium quality, and < 4
was considered low quality. We defined the Jadad"®
scores as > 2 being high methodological quality and
< 2 being low quality. The quality scores of NOS"”
and Jadad were used only as part of descriptive sum-
maries for each study and they did not influence our
decision to pool studies in meta-analysis. We also used
the Cochrane Collaboration’s tool for assessing
risk of bias for each study. The results were presented
by using “Low bias,” “Uncertain” or “High bias” for
each study. When two reviewers had different opinions
about the same study, the conflict would be resolved by
inviting the third researcher to assist in decision-mak-
ing.

Data synthesis and meta-analysis

Forest plots were used to present the results of our data
analysis. Heterogeneity was defined as p < .10 or 12 >
50%. When homogeneity was adequate (p = .10 or 12
< 50%), data were meta-analyzed using a fixed-effect
model (19). Otherwise, data were meta-analyzed using
a random-effect model. Heterogeneity was classified as

Vol 16 No 04 | September-October 2019 | 419
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(A) Operation Time

h1 NTD Mean Difference Mean Difference
Stu or Subgrouy Mean SD_Total Mean SD_Total Weight IV, Random, 95% Cl_Year IV, Random, 95% ClI
Hou et al.2015 8905 1586 50 84.3 1558 50 50.3% 6.20 [0.09,12.31] 2015 -
Yang etal.2018 81.1 20 40 62.3 9.6 123 49.7% 18.80([12.37,25.23] 2018 —_—
Total (95% CI) 90 173 100.0% 12.46 [0.11, 24.81] e RE—
Heterogeneity: Tau®= 69.14; Chi*= 7.76, df= 1 (P = 0.005); = 87% S0 10 o 10 20

Test for overall effect: Z= 1.98 (P = 0.05)

( B) Preoperative Sperm Concentration

NTD
SD

Mean Difference
Total Weight IV, Random, 95% CI

Favours [TD] Favours [NTD]

Mean Difference
IV, Random, 95% CI

Hou etal.2015 20.46 5.79 50 21.36 6.48 50 95.3%  -0.90 [3.31,1.51] 2015
Nie etal.2017 631 211 20 71.3 22.46 20 3.0% -8.20 [21.71,5.31] 2017
Yang etal.2018 50.3 54.6 40 429 398 123 1.6% 7.40 [10.92,25.72] 2018
Total (95% CI) 110 193 100.0%  -0.98 [-3.34, 1.37] 4

Heterogeneity: Tau®= 0.00; Chi*=1.91, df= 2 (P = 0.39); = 0%
Test for overall effect: Z= 0.82 (P = 0.41)

( C) Postoperative Sperm Concentration

-10 o
Favours [TD] Favours [NTD]

20

TD NTD Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total i . 95% Cl__Year 95% C1
Hou etz1.2015 27.98 8.9 50 29.54 10.99 50 39.1% -1.55[-5.47, 2.37] 2015 -
Nie etal2017 168.97 43.65 20 176.38 37.49 20 6.0% -7.41[-32.63,17.81] 2017 .
Allamehetal.2018 58.7 6.4 197 54 53 200 44.7% 4.70 [3.54,586] 2018 -
Yang etal.2018 88.4 39.1 40 62.3 76.4 123 10.3% 26.10 [7.96, 44.24] 2018
Total (95% Cl) 307 393 100.0% 3.73[-2.88, 10.35] »
Heterogeneity: Tau== 25.14; Chi*= 15.39, df= 3 (P = 0.002); IF= 81% =_1 o0 -sio + 1004

Testforoverall effect: Z=1.11 (P =0.27)

50
Favours [TD] Favours [NTD]

Figure 3 (A). Comparison of the operation time between TD and NTD. (B & C). Comparison of pre and post-

operative sperm concentration

TD= microsurgical subinguinal varicocelectomy with testicular delivery; NTD= microsurgical subinguinal

varicocelectomy without testicular delivery

low (I2 < 50%) and high (I 2 > 50%). If high heteroge-
neity still existed, then subgroup analysis or sensitivity
analysis would be conducted. We calculated the odd ra-
tio (OR) and mean difference (MD) with its 95% confi-
dence interval (CI) using fixed or random-effect model
to estimate operation time, sperm concentration, sperm
motility, pregnancy rate, postoperative complications
rate, recurrence rate and serum testosterone level of
MSYV with and without TD for varicocele patients. We
used funnel plot to estimate publication bias. P values
of less than 0.05 were considered statistically signifi-
cant for all statistical analyses. The Review Manager
Software (RevMan v.5.3, Cochrane Collaboration, Ox-
ford, UK) was used to conduct data analysis.

( A) Preoperative Sperm Motility

RESULTS

Literature search and study election

A PRISMA" flow chart of screening and selection
results is presented in Figure 1. 578 extracts and 35
additional citations from other sources were obtained
after the systematic literature search was conducted.
From 48 studies initially identified, 19 were considered
potentially suitable. After a full-text review, there were
7 studies “*'*2) in the final analysis, including four
RCTs®'"?¥ and three retrospective case controls!®!'*?
comprising 993 varicocele patients treated by micro-
surgical subinguinal varicocelectomy with and without
testicular delivery. NOS quality scores of the three ret-
rospective case-control studies was seven being consid-

D NTD Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% Cl__Year IV, Fixed, 95% Cl
Hou etal.2015 2514 1038 50 24.2 9.91 50 7.8% 0.94 [-3.04, 4.92] 2015
Nie et al.2017 348 9.95 20 26.41 13869 20 2.3% 8.39([0.97,15.81] 2017
Allameh et al.2018 325 55 197 281 6.6 200 86.9% 4.40([3.21,5.59] 2018 ||
Yang etal.2018 31.3 18.7 40 27.7 15.7 123 3.0% 3.60[-2.83,1003] 2018 ]
Total (95% CI) 307 393 100.0%  4.19 [3.08, 5.31] <>
e iz _ _ CEe ' + + N
Hoteropenaty onr s 328, e 3 ConSaT T 2 A % w
=T . Favours [TD] Favours [NTD]
( B ) Postoperative Sperm Motility
D NTD Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total v, 95% Cl__Year N, 95% Ci
Houetal. 2015 39.34 1423 50 4059 13.05 50 25.0% -1.25[-6.60,4.10] 2015 =
MNie etal.2017 55.96 99 20 60.66 1092 20 24.8% -4.70[11.16,1.76] 2017 - T
Yangetal.2018 525 15.2 40 3E86 201 123 24.9% 13.80 [8.00,18.80] 2018 —
Allarreh etal. 2018 788 7.3 197 4:3 6.1 200 253% 3550([34.18,36.82] 2018 -
Total (95% CI) 307 393 100.0% 10.96 [-11.93, 33.86] | e I——
Heterogeneity: Tau®= 539.00; Chi*= 333.40, df=3 (P < 0.0000"); F= 99% o 35 o 25 50
Testior overall effect: Z= 0.94 (P = 0.35) Favours [TD] Faveurs [NTD]
( C) Pregnancy Rate
TD NTD Odds Ratio Odds Ratio
Study or Subgroup Ewvents Total Events Total Weight M-H. Fixed,95% Cl Year M-H, Fixed, 95% CI
Ramasamy et al.2006 21 S0 24 50 48.2% 0.72[0.36, 1.73] 20086 —
Hou et al.2015 15 37 32 57 51.8% 0.53[0.23,1.23] 2015 -
Total (95% CI) 87 107 100.0%  0.65 [0.37, 1.16] e —
Total events 36 56
Heterogeneity: Chi*=0.43,df=1 (P=051); F= 0% 2 + + 5

Testforoveralleffect: Z=1.45 (P = 0.15)

0.5 2
Favours [TD] Fawvours [NTD]

Figure 4. (A&B) Comparison of pre and post-operative sperm motility between TD and NTD.
TD= microsurgical subinguinal varicocelectomy with testicular delivery; NTD= microsurgical subinguinal

varicocelectomy without testicular delivery
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( A) Postoperative Complications Rate

NTD Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M.-H, Fixed, 95% CI
Ramasamy et al.2006 1] 55 1] 110 Not estimable 2006
Spinelli et al.2016 1] 35 1] 35 MNot estimable 2016
Nie et al.2017 2 20 1] 20 12.5% 5.54[0.25,123.08] 2017
Choi etal.2017 5 25 5 33 49.0% 8.40([2.42,29.12] 2017 —
Yang etal.2018 5 40 2 123 24.4% 8.64 [1.61, 46.49] 2018 I
Allameh et al.2018 1 197 1] 200 14.0% 3.06[0.12,75.60] 2018
Total (95% CI) 372 521 100.0% 7.35[2.92, 18.53] R oo
Total events 23 - g
ity Chiz = - - E= : : + :
o T ko oyt i I
2 & = Favours [TD] Favours [NTD]
(B ) The Recurrence Rate
D NTD Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed.95% Cl Year M-H. Fixed. 95% CI
Ramasamy et al.2006 1] 55 o 110 Not estimable 2006
Hou et al.2015 1] 50 1] 50 Not estimable 2015
Spinelli et al.2016 o 35 3 35 21.4% 0.13[0.01, 2.63] 2016
Nie etal.2017 ] 20 ] 20 Not estimable 2017
Allameh et al.2018 3 197 13 200 78.6%  0.22[0.06,0.79] 2018 —i—
Yang etal.2018 o 40 ] 123 Not estimable 2018
Total (95% CI) 397 538 100.0% 0.20 [0.06, 0.65] —~—
Total events 3 16 . : . :
o ouiies - — E= [ + + {
Heterogeneity: Chi*=0.10,df=1 (P =0.75); F= 0% 0.005 o1 10 200

Test for overall effect: Z= 2.68 (P = 0.007)

Favours [TD] Favours [NTD]

Figure 5(A). Comparison of postoperative complications rate between TD and NTD. (B) Comparison of the

recurrence rate between TD and NTD.

TD= microsurgical subinguinal varicocelectomy with testicular delivery; NTD= microsurgical subinguinal

varicocelectomy without testicular delivery

ered high quality. The Jadad score of all the RCTs was
three with all of them being high quality. NOS *” qual-
ity scores and Jadad "® scores were presented in Table
1. The summary of baseline patient characteristics and
the operative effect of included studies are shown in
Table 2. The risk of bias for all the 7 studies assessed
and summary results for the domains are shown in Fig-
ure 2.

Operation time

In terms of operation time, there were two studies com-
paring this point. Heterogeneity of the operation time
displayed I2 > 50%. After using a random effects mod-
el analysis, the results showed no statistical significant
difference of operative time between MSV with TD and
MSV without TD (MD = 12.46, 95% CI: 0.11-24.81, P
=.05, 12 = 87%) (Figure 3A).

Sperm concentration
As for sperm concentration, there were four studies

( A) Preoperative Serum Testosterone Level
NTD

Ramasamy et al.2006 406 23 42 323 41 82 61.7%
Nie etal.2017 886.5 148 20 9031 159 20 38.3%
Total (95% Cl) 62 102 100.0%

Heterogeneity: Tau*= 3763.91, Chi*= 4.15,df=1 (P=0.04); F=76%
Test for overall effect: Z=0.93 (P = 0.35)

(B ) Postoperative Serum Testosterone Level

Weight

Ramasamy et al.2006 432 22 42 471 53 86 97.8%
Nie etal. 2017 876.5 154 20 9185 124 20 2.2%
Total (95% CI) 62 106 100.0%

Heterogeneity: Chi*= 0.00, df=1 (P = 0.95); F= 0%
Test for overall effect: Z= 5.94 (P < 0.00001)

comparing this outcome. We assessed both preoper-
ative and postoperative sperm concentration. Based
on heterogeneity analysis (I2 > 50 %) of preoperative
sperm concentration, sensitivity analysis was conduct-
ed. After excluding one study, heterogeneity was sig-
nificantly reduced and a fixed effects model revealed a
non-significant statistical difference between preoper-
ative sperm concentration of MSV with TD and MSV
without TD (MD =-0.98, 95% CI: -3.34 - 1.37, P = 41
ol2 = 0%) (Figure 3B). Heterogeneity of postoperative
sperm concentration displayed 12 > 50%. After using
a random effects model analysis, the results showed
that no statistical significant difference of postoperative
sperm concentration exists between MSV with TD and
MSV without TD (MD =3.73, 95% CI: -2.88 - 10.35, P
= .27, I* = 81%) (Figure 3C).

Sperm motility
Regarding sperm motility, there were four studies com-
paring this point. We evaluated preoperative and post-

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

83.00(71.72,94.28] 2006
-16.60 [-111.80, 78.60] 2017
44.88 [-50.01, 139.76]
200 -100 0 100 200
Favours [TD] Favours [NTD]
Mean Difference Mean Difference
IV, Fixed, 95% Cl__Year IV, Fixed, 95% CI

-39.00 [-52.03,-25.97] 2006
-42.00 [-128.65, 44.65] 2017
-39.07 [-51.95, -26.18] S 4

100 -50 0 50 100

Favours [TD] Favours [NTD]

Figure 6 (A & B). Comparison of pre and post-operative serum testosterone level.

TD= microsurgical subinguinal varicocelectomy with testicular delivery; NTD= microsurgical subinguinal

varicocelectomy without testicular delivery
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Figure 7. Funnel plot to detect publication bias.

operative sperm motility. Based on preoperative sperm
motility heterogeneity analysis 12 < 50%, a fixed effect
model was employed. The results revealed that MSV
with TD had a significantly higher preoperative sperm
motility compared with MSV without TD (MD= 4.19,
95% CI: 3.08-5.31, P < .00001, 12 = 24%) (Figure
4A). Heterogeneity of postoperative sperm motility dis-
played 12 > 50%. After using a random effects model
analysis, the results showed that there was no statistical
significant difference of postoperative sperm motility
between MSV with TD and MSV without TD (MD =
10.96, 95% CI: -11.93 - 33.86, P = .35, 12 = 99%) (Fig-
ure 4B).

Pregnancy rate

There were only two studies comparing pregnancy rate.
Based on heterogeneity analysis 12 < 50%, a fixed ef-
fects model was employed. The results indicated no sta-
tistical significant difference in pregnancy rate between
MSV with TD and MSV without TD (OR = 0.65, 95%
CIL: 037 -1.16, P = .15, 12 = 0%) (Figure 4C).

Postoperative complications rate

For the postoperative complications rate, there were six
studies comparing this point. Based on heterogeneity
analysis 12 < 50%, a fixed effects model was employed.
The results demonstrated that MSV with TD offered a
significantly higher postoperative complications rate
compared to MSV without TD (OR=7.35, 95% CI:
2.92-18.53, P < .0001, 12 = 0%) (Figure 5A).

Recurrence rate

Speaking of the recurrence rate, there were seven studies
comparing this point. Based on heterogeneity analysis
12 > 50 %, a sensitivity analysis was performed. After
exclusion of one study, heterogeneity was significantly
reduced, and a fixed effects model suggested that MSV
with TD provided a significantly lower recurrence rate
compared with MSV without TD (OR =0.20, 95% CI:
0.06-0.65, P =.007, 12 = 0%) (Figure 5B).

Serum testosterone level

For the serum testosterone level, there were only two
studies comparing this point. We assessed preoperative
and postoperative serum testosterone level. Heteroge-
neity of preoperative serum testosterone level displayed
12 > 50%. After using a random effects model analysis,
the results demonstrated that there was no statistical
significant difference of preoperative serum testoster-
one level between MSV with TD and MSV without TD
(MD = 44.88, 95% CI: -50.01- 139.76, P = .35, 12 =
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76%) (Figure 6A). Based on postoperative serum tes-
tosterone level heterogeneity analysis 12 < 50%, a fixed
effects model was employed. The results indicated that
MSV with TD had a significantly lower postoperative
serum testosterone level compared with MSV without
TD (MD =-39.07, 95% CI: -51.95--26.18, P = .00001,
12 = 0%) (Figure 6B).

Sensitivity analysis and Publication Bias

When the pooled results were shown, there was still sig-
nificant heterogeneity in regards to the operation time,
sperm concentration, postoperative sperm motility, re-
currence rate and preoperative serum testosterone level.
For the operation time and preoperative serum testoster-
one level, because there were only two studies compar-
ing the two outcome measures, the subgroup analysis
or sensitivity analysis was not conducted. The random
effects model (Figure 3A & Figure 6A) was conduct-
ed to estimate the two outcome measures but it did not
completely abolish the heterogeneity. After analyzing
the existing data, we finally attributed the high heter-
ogeneity to the difference of surgical experience, the
severity of illness, and too little included studies com-
paring the two outcome measures. For the preoperative
sperm concentration and the recurrence rate, the sensi-
tivity analysis was conducted. After exclusion of one
study, heterogeneity was significantly reduced (Figure
3B & Figure SB). For the postoperative sperm concen-
tration and postoperative sperm motility, the sensitivity
analysis was conducted, but the heterogeneity could not
descend to the degree that we could accept. The random
effects model (Figure 3C & Figure 4B) was conducted
to estimate these two points. Depending on analyzing
the existing data, we finally ascribed the high hetero-
geneity to the difference of surgical experience, the
severity of illness, follow-up time and the instrument
for analysis, and the small number of included studies
comparing the two points was certainly a reason.

Publication bias

Publication bias would be reduced to the minimum ac-
cording to our search strategy. There was no evidence
of publication bias to be observed by visual inspection
of the funnel plots (Figure 7). All data were strictly in-
cluded into our review and the baseline data was ana-
lyzed to assess the preoperative and postoperative dif-
ference. Data extraction forms of our review from the
seven selected studies are shown in Table 1.
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DISCUSSION

To our knowledge, our study is the first meta-analysis
carried out to represent the safety and efficacy of MSV
with and without TD for varicocele and our meta-analy-
sis of four RCTs and three retrospective studies includ-
ing 993 patients comparing the efficacy and safety of
MSV with and without TD showed that both of the two
treatments were effective and safe. MSV with TD had
high postoperative complications rate but lower recur-
rence rate and postoperative serum testosterone level
than MSV without TD. In term of serum testosterone
level, operation time, sperm concentration, sperm mo-
tility and pregnancy rate, we found no significant differ-
ences between two.

It is certain that varicocele has some adverse effects on
the histologic, endocrine and testis function®. Some
findings of the physiopathology of varicocele-relat-
ed infertility also reported that some factors including
blood stasis, spermatogenesis was impaired, accumula-
tion of reactive oxygen species, nitric oxide, and some
other toxins, would lead to dysfunction and morpho-
logical abnormalities of sperm, and they would even-
tually affect male fertility®. In the adolescent popu-
lation, varicoceles were worrisome given the concern
for progressive effects on testicular growth, ongoing
spermatogenesis, and future fertility, therefore, the ear-
lzy diagnosis of varicocele in young people is important
@7 Less invasive surgery for varicocele correction was
important, but it also had some potential side effects
such as several trocar wounds, postlaparoscopic pain
and so on®. Eliminating varicocele, reversing dam-
age of venous stasis to spermatogenesis, minimizing
recurrence rate and complications rate were the goal
of varicocele treatment®”. There were a variety of ap-
proaches for varicocele including laparoscopic varico-
cele ligation, open surgery, and MSV. Some evidence
indicated that the laparoscopic varicocele ligation had
more advantages in reducing postoperative complica-
tion rate, recurrence rate, and improving the pregnancy
rate than the traditional open surgeries Y. With the
rapid development of microsurgery and the increase of
aesthetic requirements, more and more studies compar-
ing MSV and laparoscopic varicocele ligation had grad-
ually been conducted. There were some conclusions of
systematic review showing that MSV had higher spon-
taneous pregnancy rates, lower incidence of postoper-
ative complications and recurrence than laparoscopic
varicocele ligation ®*”. In recent years, it was reported
by several studies that MSV had been recommended as
the standard treatment for varicocele in infertile men
6233 During the procedure of MSV, it was possible to
additionally ligate the gubernacular, trans-scrotal, and
collateral veins, which was considered to be a practice
to reduce the incidence of varicocele recurrence. There
seems to be confusion about whether MSV should in-
volve testicular delivery or not, and this still remains a
controversial issue'**¥. It is not yet clear that whether
MSV with testicular delivery is a more excellent tech-
nique than that without testicular delivery®". Therefore,
we conducted a meta-analysis aiming to compare the
efficacy and safety of MSV with and without TD, by
means of evaluation of operation time, sperm concen-
tration, sperm motility, pregnancy rate, postoperative
complications rate, recurrence rate, and serum testoster-
one level for the purpose of providing evidence-based
clinical treatment.

Both of the studies carried out by Hou et al®". and Yang
et al'?. reported that operation time of MSV with TD
was longer than MSV without TD. But the conclusion
of our study represented that no statistical significant
difference of operative time was found between the
two. Although multiple strategies were applied to iden-
tify studies, there were only two studies comparing op-
eration time in our studies. Because of limited included
studies comparing operation time in our meta-analysis,
this could justify the difference. Future studies should
be conducted to verify this conclusion.

Some animal studies reported ligation of the spermatic
artery had detrimental effects upon ipsilateral testicular
blood flow and morphology®*~®. There was consider-
able evidence showing that varicocelectomy made an
improvement in key sperm parameters including sperm
concentration, sperm motility, and serum testosterone
level, while reducing sperm DNA damage and seminal
oxidative stress “*’*". Hou et al. carried out a RCT in-
dicated that MSV with TD conferred no additional ben-
efit to the varicocele patients than the procedure carried
out without TD and they insisted that excessive ligation
of veins was not necessary “". Will et al also held a
same point of view"””. However, investigators such as
Lee and his colleagues expressed in their paper that se-
men parameters (sperm concentration, sperm motility)
improve significantly after MSV with TD“”, however,
Ramasamy et al. proposed that the testosterone lev-
els markedly rose after MSV without TD but did not
change in men who had TD®?. Our study compared the
preoperative and postoperative semen parameters, the
results showing that MSV with TD is associated with
a lower postoperative serum testosterone level and we
found no significant differences in terms of sperm con-
centration and sperm motility. As for infertility (preg-
nancy) rate, most literatures reported that there was no
difference found between MSV with TD and without
TD@*). The result of our study was in line with this
conclusion.

Both Yang et al."® and Hou et al.*" showed their ideas
that recurrence rate was not significantly different be-
tween MSV with TD and without TD. There were sev-
eral studies involving MSV that have shown a very low
recurrence rate (0-2%) in varicocele patients whereas
the gubernacular vein thought to underlie recurrence
was not ligated“'*?. However, some studies pointed out
that it was still theoretically possible to produce venous
return from the testicle via the gubernacular veins fol-
lowing ligation of the internal and external spermatic
veins, which may lead to varicocele recurrence®”. Choi
et al.*? in their study also found that the recurrence rate
of MSV without TD was slightly higher than MSV with
TD (10%—-13% versus 6.1%). Goldstein et al. report-
ed gubernacular and scrotal veins as a major cause of
recurrence. They also indicated that MSV with TD ob-
servably reduced the incidence of varicocele recurrence
@4 In our study, we also found that MSV with TD had a
lower recurrence rate than that MSV without TD.
There were some findings that inflammatory changes in
the scrotum were associated with the increased trauma
and surgical time involving with TD, and they thought
MSV with TD caused more complications than MSV
without TD®?. Yang et al. also showed the same idea
that MSV with TD had a higher postoperative compli-
cations rate"?. However, some people such as Goldstein
et al. indicated that MSV with TD markedly reduced the

Vol 16 No 04 | September-October 2019 | 423



Efficacy and safety of MSVwith and without testicular delivery -Liao et al.

incidence of hydrocele™. Cho et al. also pointed out
that the TD was a safe and useful way to easily ligate
gubernacular veins and without any complication.“.
We found that MSV with TD has a higher postoperative
complication rate than MSV without TD.

Our systematic review had several limitations. First,
there was great heterogeneity among studies for some
parameters. Multiple strategies, strict inclusion criteria,
sensitivity analyses was conducted to minimize the het-
erogeneity, but in terms of operative time, postopera-
tive sperm concentration, postoperative sperm motility,
and preoperative serum testosterone level, we could not
reduce the heterogeneity to the degree that we could
accept by these approaches. The reasons could be the
difference of surgical experience, follow-up time, the
instrument for analysis, the severity of illness, and lim-
ited included studies comparing these outcomes. Sec-
ond, in spite of many efforts of contacting authors and
obtaining original data, there were still some missing
data in our meta-analysis, but the missing data did not
influence our results. Third, it is difficult to compare
semen analysis from different patients because post-
op results are based on grade of varicocele, testicular
volume, and semen quality before surgery. We did not
analyze testicular volume and severity of varicocele,
because there were few studies comparing testicular
volume and severity of varicocele. Finallyodue to the
fact that fertility is not necessarily associated with the
presence of varicocele, it is difficult to compare fertili-
ty rates because there is also the female factor. Further
well-designed RCTs and retrospective case controls
with sufficient power are needed to better compare the
efficacy and safety of MSV with and without TD.

CONCLUSIONS

Our meta-analysis of four RCTs and three retrospec-
tive studies including 993 patients comparing the effi-
cacy and safety of MSV with and without TD showed
that both of the two treatments were effective and safe.
MSV with TD had high postoperative complications
rate but lower recurrence rate and postoperative serum
testosterone level than MSV without TD. In term of
preoperative serum testosterone level, operation time,
sperm concentration, sperm motility, and pregnancy
rate, we found no significant differences between two.
More large-samples, multi-center, well-designed RCTs
with complete follow-up data are required to verify and
update our knowledge in this field in the future.
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