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Effect of redo varicocelectomy on semen parameters and
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1 | INTRODUCTION

Varicocele is the abnormal dilatation of the pampiniform venous
plexus draining the testis. It is prevalent in 15% of the general male
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Abstract

Recurrence following varicocelectomy is an important cause of treatment failure and
persistence of subnormal semen parameters. This original study was combined with a
systemic review and meta-analysis aiming to evaluate the efficacy of redo varicocelect-
omy on male fertility potential and pregnancy outcome. The retrospective study
included 32 patients who underwent microsurgical subinguinal varicocelectomy for
patients with recurrent varicocele. Changes in semen parameters and hormone profiles
before and after surgery were compared. The literature review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses and included seven articles
in addition to our original report. Results of the original study revealed statistically sig-
nificant improvements in sperm concentration, progressive motility, total motile sperm
count and normal morphology following redo varicocelectomy. The meta-analysis
results echoed those reported in our original study and depicted significant improve-
ments in sperm concentration (mean difference [MD] = +420.281 million/ml,
p <0.001), total motility (MD = 49.659%, p = 0.001), total motile sperm count
(MD = +23.258 million sperm, p < 0.001) and normal morphology (MD = +4.460%,
p < 0.001). Overall pregnancy outcome was reported in seven studies with a rate of
34.6%. No significant changes were noted in any of the collected hormone results both
in this original report and in the meta-analysis. In conclusion, redo varicocelectomy has
a beneficial role on male fertility potential and can be offered for men with recurrent

varicocele as directed by their individual clinical condition.
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population and in 35% and up to 80% of males with primary and sec-
ondary infertility respectively (Clarke, 1966). There are many postu-
lated pathophysiological mechanisms behind varicocele-induced
infertility, and the current evidence suggests a beneficial effect for
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varicocele repair on male fertility potential and pregnancy outcome
(Jensen et al., 2017; Kohn et al., 2017; Kroese et al., 2012).

Many operative methods have been used in the primary repair of var-
icocele, including open, laparoscopic and microsurgical ligation and radio-
graphic embolisation. Though a clinical benefit is expected to occur with
any approach, microsurgical varicocelectomy is believed to be associated
with the lowest postoperative complications including varicocele recur-
rence and hydrocele formation (Cayan et al., 2009; Diegidio et al., 2011).

Recurrent varicocele is the most common complication of varico-
celectomy, ranging from 0% to 35% depending on the surgical tech-
nigue employed (Rotker & Sigman, 2016). Its occurrence may impede
the surgical outcome resulting in failure of conception. The main
cause of varicocele recurrence and persistence is the lack of ligation
of all the veins that possess the ability to develop varicocele
(Coolsaet, 1980; Franco et al., 1999).

Since redo-varicocelectomy may carry higher risks for complica-
tions, recurrent varicocele has been treated less frequently and with
radiographic embolisation rather than surgery. Nonetheless, several
reports recently have shown a benefit for the surgical methods, spe-
cifically, the microsurgical technique (Cayan et al., 2019).

Very few studies assessed the role of redo-varicocelectomy on semen
parameters and pregnancy rates and therefore not enough evidence is
available to reach a solid consensus. This study aimed at assessing the out-
come of redo-varicocelectomy on male fertility potential. The study objec-
tives were to: (1) evaluate changes in semen parameters and hormone
profile following redo microsurgical subinguinal varicocelectomy on patients
with recurrent varicocele; (2) perform a systemic review and meta-analysis

of our results and others published in literature to reach a solid verdict.

2 | MATERIALS AND METHODS
21 | Retrospective study
2.1.1 | Study design and population

A retrospective chart review was performed on patients who under-
went microsurgical varicocelectomy at Hamad Medical Corporation,
Doha, Qatar between 1 January 2011 and 1 January 2018 to identity
those who underwent redo surgery for recurrent varicocele. The ret-
rospective study design was verified by the centre's ethical committee
and was approved by the IRB (MRC-1252/11). A waiver of informed
consent was provided by the investigators.

Patients who had abnormal genetics (abnormal karyotype or chro-
mosome Y microdeletion), history of post pubertal mumps orchitis,
history of chemo and/or radiotherapy or history of medical treatment

before the procedure were excluded.

2.1.2 | Data collection

Collected data from patients' records included patient demographics,

the time interval from the previous varicocelectomy and the indication

for the redo procedure. Additionally, patient's semen parameters and
hormonal profile results [follicle stimulating hormone (FSH), luteinising
hormone (LH), Testosterone, prolactin (PRL), and estradiol (E2)] were
retrieved, including both the initial and the follow up results 6 months

after the surgery.

2.1.3 | Study procedures

The semen tests were done on samples obtained via masturbation fol-
lowing 2-7 days of abstinence and were analysed according to the
WHO criteria 10th edition (Cooper et al., 2010). Third-generation
chemiluminescence immune assay had been used for the hormonal
tests.

The analysis was performed in the same laboratory with blood
samples collected between 7 and 10 AM. [FSH (n = 1-19 IU/L), LH
(h = 1-9 IU/L), prolactin (n = 73-407 mlU/L), total testosterone
(n = 10.4-35 nmol/L), and estradiol (n = 73-275 pmol/L)].

Varicocelectomy was performed using the microsurgical subingu-
inal approach. All cases were done by the same urology team imple-
menting a standardised approach. After obtaining the necessary
surgical consent forms, surgeries were done under general anaesthe-
sia, using 2-3 cm subinguinal incision. Following delivery of spermatic
cord, the cord was inspected for the presence of dilated external sper-
matic veins which were ligated. Following dissection of the external
spermatic fascia, a surgical microscope (Pentero 900, Carl Zeiss Medi-
tec, Jena, Germany) was used under x 18 magnification to explore the
cord and identify, separate, ligate (using titanium clips) and divide the
internal spermatic veins. A micro doppler probe was also utilised to
identify and preserve the testicular artery. Lymphatic vessels and the
vas deferens were also preserved.

2.2 | Systemic review and meta-analysis

221 | Search strategy

The review was performed according to the preferred reporting items
for systematic reviews and meta-analysis (PRISMA) guidelines. An
electronic search was performed using Pubmed, Science Direct,
Cochrane Network, Scopus and Google Scholar databases and utilis-
ing the keywords: ‘Recurrent Varicocele’, ‘Male Infertility’, and ‘Redo
Varicocelectomy’. ‘angioembolization’ and ‘sclerotherapy’. The search
was filtered for articles published in English without time limits for the

year of publication.

2.2.2 | Eligibility and inclusion criteria

Studies reporting at least one postoperative outcome including
changes in semen parameters, serum hormone levels or pregnancy
rates following recurrent varicocele repair were included in the

analysis.
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2.2.3 | Screening and data collection 3 | RESULTS
Two independent authors reviewed and assessed the retrieved 3.1 | Retrospective study

abstracts and applied the inclusion criteria. A third author was avail-
able to solve any discrepancies.

This was followed by summarising and analysing the data that
included year of publication, number of patients, mean and standard
deviation of the age, previous varicocele (unilateral, bilateral), duration
since previous varicocelectomy (years), type and laterality of varicoce-
lectomy, pregnancy outcomes, as well as the pre-operative and
post-operative measures of the testicular size, semen volume, sperm
concentration, motility, progressive motility, normal morphology,
testosterone, FSH, LH, and total motile sperm count (TMSC) in

addition to post-operative complications.

224 | Quality assessment

The quality of the included studies was assessed using the Newcastle-
Ottawa Scale (NOS) for non-randomised studies (Stang, 2010). This
‘star system’ scale was developed to assess the quality of case-
control and cohort studies. The system evaluates and allocates stars
for studies on three broad perspectives: selection of study groups (0-
3 stars), comparability of the groups (0-2 stars) and ascertainment of
exposure or outcome (0-3 stars). A maximum of 9 stars can be given
for each study and studies with 27 stars are considered of good qual-
ity while those with 4-6 or <4 stars have fair or poor quality respec-
tively. Discrepancies in quality assessment were discussed and
resolved by two authors (AM and MA).

2.3 | Statistical analysis

The Shapiro-Wilk test for normality was performed to identify the
distribution of the study variables. Frequencies (%) were used to
report categorical data, while the mean + SD (SE) was used to present
continuous values. Wilcoxon Signed-Rank test was used to compare
semen and hormone results before and after varicocelectomy.
A p-value below 0.05 was considered statistically significant. Statistical
analysis of collected data was performed using SPSS version 20 (IBM,
Armonk, NY, USA). The meta-analysis was performed using the com-
prehensive meta-analysis software. Statistical significance was set at
alpha = 0.05. The Q statistic was used to test between study homoge-
neity and it was rejected when the Q statistic p-value <0.10. The
statistic was also measured which describes the percentage of varia-
tion across studies that is due to heterogeneity rather than chance
(> = 100% x [Q-dfl/Q, where df is the degree of freedom). Mild het-
erogeneity may be considered with an I result of <25%, while moder-
ate and marked heterogeneity can be expected with an I? result of
25-75% and >75% respectively (Higgins et al., 2003). Because semen
data can vary in sequential analyses or between one measurement
and the other, the random-effects model was used to adjust for het-

erogeneity and possible bias among studies.

A total of 962 patients were screened to identify those who under-
went the varicocelectomy as a redo procedure for recurrent varico-
cele. Of these, 32 patients met the eligibility criteria and had a mean
age and mean BMI of 39.94 + 9.56 years and 30.4 * 3.56 Kg/m?
respectively. Twenty-three patients (71.88%) had primary infertility,
and nine patients (28.12%) had secondary infertility. Twenty-eight
patients had recurrent varicocele on the left side whereas the
remaining four had bilateral recurrent varicocele. Furthermore, on
examination, 5.3% had left grade | recurrence, 57.9% had grade II,
and 10.5% had grade lll. For the right recurrent varicocele, all cases
had grade Il.

A statistically significant increase in sperm concentration, pro-
gressive motility, TMSC, and normal morphology were observed post-
operatively (Table 1). Semen volume and total motility showed no
significant change after surgery. All hormones, including FSH, LH,
estradiol, prolactin, and testosterone did not show any statistically sig-
nificant improvement postoperatively. There were no reported post-

operative complications in any of the included patients.

3.2 | Meta-analysis

During the electronic search and literature review, 81 articles were
identified (Figure 1). After screening the title and abstracts, 18 unre-
lated articles were excluded. From the 63 articles remaining, 46 arti-
cles were screened out as they did not report the fertility outcome or
the effect of redo varicocelectomy on semen. Another ten studies
were removed as they were review articles. The remaining seven arti-
cles were included in the meta-analysis in addition to our current
study (Cayan & Akbay, 2018; Chen, 2014; Grober et al., 2004; Madjar
et al., 1998; Punekar et al., 1996; Sze et al., 2008; Yan et al., 2017,
Table 2).

Of the seven articles, four evaluated the outcome of micro surgi-
cal technique (Cayan & Akbay, 2018; Chen, 2014; Grober et al., 2004;
Madjar et al, 1998), two the radiological approach (Punekar
et al., 1996; Sze et al., 2008) and one looked for both open retroperi-
toneal and laparoscopic surgery (Yan et al., 2017).

Quality assessment revealed that two studies were of good qual-
ity (9 stars) (Cayan & Akbay, 2018; Chen, 2014), while the remaining
studies were of fair quality (5-6 stars).

The results of the meta-analysis revealed a significant improve-
ment in sperm concentration postoperatively, which was observed
in five studies (including our study) with a mean difference (MD) of
+20.281 million/ml [9.81-30.75] (p < 0.001). Moderate heterogene-
ity was noted for the changes in sperm concentration (Q statistic
6.17, p = 0.187, 1> = 35.4%) (Figure 2). Total motility was also
reported by five articles and showed a significant improvement with
a mean increase of +9.659% [3.7-15.6] (p = 0.001) again with a
moderate level of heterogeneity (Q statistic 5.81, p = 0.214,
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Parameter Preoperative (mean * SD) Postoperative (mean * SD) p Value :;:aBmLefe:s an(c:ihljc:]rgnfz:; T’Z:Jeltns
Volume (ml) 2.7 + 1.45 (0.34) 2.67 £2.09 (0.49) 071 following microsurgical subinguinal
Concentration (10%/ml) 26.43 + 25.76 (6.07) 43.99 +48.39 (11.41) 0.031* varicocelectomy

Total Motility (%) 35.44 +24.88 (5.87) 40.06 + 23.03 (5.43) 0.5

Progressive Motility (%) 12.33 + 13.47 (3.18) 18.67 + 18.2 (4.29) 0.038*

TMSC (10°) 25.35 + 28.15 (4.98) 51.7 + 65.87 (15.53) 0.05*

Normal Morphology (%) 9.03 + 3.27 (3.31) 5.17 +0.59 (3.13) 0.033*

Estradiol (pmol/L) 79.14 + 38.12 (14.41) 98.14 + 36.71 (13.87) 0.16

FSH (mIU/ml) 7.14 + 3.39 (1.13) 6.31 +2.74 (0.91) 0.89

LH (mIU/ml) 4.29 + 1.74 (0.58) 3.71 + 1.36 (0.45) 0.44

Prolactin (nmol/dl) 235.93 + 26.15 (26.15) 271 + 43.79 (43.79) 0.51

Testosterone (ng/dl) 14.51 + 10.47 (3.49) 16.17 +7.29 (2.43) 0.21

Note: p < 0.05 is considered statistically significant.

Abbreviations: FSH, follicle stimulating hormone; LH, luteinizing hormone; Wilcoxon Signed-rank test;

TMSC, total motility sperm count.

Records identified through
literature search (n=81)

Records screened by
title/abstract (n=81)

4'{ Articles excluded (n=18)

Full articles excluded (n=56)
10: review articles

46: not reporting primary or
secondary outcomes

v
Full articles reviewed for
eligibility (n=63)

v
Papers included in the
meta-analysis (n=7)

\ Included I ’ Eligibility ‘ ’Screening| | Identification‘

FIGURE 1 Preferred reporting items for systematic reviews and
meta-analysis flow diagram

1?2 = 31.1%) (Figure 3). Progressive motility was only reported by the
current study. It showed a significant mean increase postoperatively
by +6.34%. Morphology was reported by three articles and showed
a significant postoperative improvement with a MD 0f+4.460%
[2.32-6.61] (p < 0.001) and a low level of heterogeneity (Q statistic
0.91, p = 0.636, I? = 0.0%) (Figure 4). Similarly, TMSC was reported
by three studies and also displayed a significant improvement with a
MD+ 23.258 miillion sperm [15.62-33.17] (p < 0.001) and a low
level of heterogeneity (Q statistic 0.05, p = 0.977, I? = 0.0%) (Fig-
ure 5). Overall pregnancy outcome was reported in seven studies
with a rate of 34.6%. Three studies evaluating redo microsurgical
varicocelectomy reported a pregnancy rate of 13%, 23% and 39.7%
(Cayan & Akbay, 2018; Chen, 2014; Grober et al., 2004). One study
evaluating radiological embolisation showed a pregnancy rate of
17% (Punekar et al., 1996), and one study evaluated open retroperi-
toneal and laparoscopic approaches reporting a pregnancy rate of
53.3% and 58.8% respectively (Yan et al., 2017). No significant
changes were noted in any of the collected hormone results both in

this original report and in the meta-analysis (Figure 6).

3.3 | Complication rate
In the four articles utilising micro surgical approach, the post-
operative complication rate was low and acceptable. Hydrocele for-
mation was noted in one study with a rate of 4.3% (Madjar
et al., 1998). In another article, postoperative edema formation was
present in 4.8% of patients (Chen, 2014). Hematomas were also
noticed in 1.66% of patients (Cayan & Akbay, 2018). None of the arti-
cles reported testicular atrophy.

The complication rate was higher in the laparoscopic and open
(11.8% and 33.3%
et al., 2017). Hydrocele formation, testicular artery injury, vascular

retroperitoneal studies respectively; Yan
and abdominal organ injury, and infection were reported in the retro-
peritoneal series with an incidence of 10%, 3%, 10%, and 6% respec-
tively (Yan et al., 2017). Whereas in the laparoscopic technique the
risks of Hydrocele formation, testicular artery injury, vascular and

abdominal organ injury, and infection was 3% for all (Yan et al., 2017).

4 | DISCUSSION

This retrospective chart review and meta-analysis evaluated the role
of redo varicocelectomy on male fertility potential of patients with
recurrent varicocele. Microsurgical subinguinal varicocelectomy was
the most common procedure utilised by five studies including our
study. Two studies utilised radiographic embolisation while laparo-
scopic and open retroperitoneal varicocelectomy were used in the
remaining study.

The results of this retrospective study and the meta-analysis
reveal that a significant improvement in various sperm parameters can
be achieved following redo varicocelectomy. This finding further
underscores the detrimental effect of varicocele on male fertility
potential and identifies the importance of successful treatment to
achieve a significant improvement in semen quality. Varicocele is the

most common correctable cause of male infertility (Agarwal &
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TABLE 2 Characteristics of the studies included in the meta-analysis

Newcastle Ottawa Scale result

Authors Study design Sample size  Operative procedure Selection  Comparability = Outcome  Total
Chen, 2014 Retrospective study 38 Microsurgical subinguinal ~ **** ** o 9
Grober et al., 2004 Retrospective chart review 54 Microsurgical subinguinal ~ *** _ o 6
Madjar et al., 1998 Retrospective study 23 Microsurgical subinguinal ~ *** B Hoxx 6
Cayan & Akbay, 2018  Retrospective study 120 Microsurgical subinguinal ~ **** ** o 9
Punekar et al., 1996 Prospective study 28 Radiological embolization ~ *** _ oex 6
Sze et al., 2008 Prospective study 5 Radiological embolization ~ *** - o 5
Yan et al., 2017 Prospective trial 64 Open retroperitoneal o B X 5

and laparoscopic

Current Study Retrospective study 32 Microsurgical subinguinal ~ *** - o 6

Count

Study name Statistics for each stu Difference in means and 95% CI
Difference Standard Lower Upper Relative Relative
in means error lirit limit Z-Value p-Vale weight  weight

Chen et al. 2013 12.710 3822 5219 20.201 3326 0.001 . 46,00

Grober et al. 2004 51,900 21450 9.859 93.941 2420 0.016 —_— 5.62

Madjar et al. 1998 41,000 18782 4187 77.813 2183  0.029 —— 7.13

Punkar et al. 1996 27.500 12744 2522 52478 2158  0.031 —— 13.60

Current Study 17.560 7467 2925 32195 2352  0.019 - 27.65

Random model 20.281 5341 9813 30750 3797  0.000 &

-100.00 -50.00 0.00 50.00 100.00

Heterogeneity: Q value 6.17, df (Q) 4, p=0.187, 12 35.14
Decrease Increase

FIGURE 2 Forest plot reporting changes in sperm concentration following redo varicocelectomy

Motility

Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper Relative Relative
in means error limit imt Z-Value p-Value weight  weight

Chen etal 2013 11.360 4184 3160 19560 2715  0.007 5 2956

Grober et al. 2004 7.300 3273 0.884 137186 2.230 0.026 37.78

Madjar etal. 1998 24.000 10995  2.451 45549 2.183 0.029 —-— 6.86

Punkar et al. 1996 34.000 16.571 1.522 66.478 2.052 0.040 3.20

Current Study 3.580 5207 6625 13785 0.688 0.492 2260

Random model 9.659 3.038 3.705 15612 3.180 0.001 .

-100.00 -50.00 0.00 50.00 100.00

Heterogeneity: Q value 5.81, df (Q) 4, p=0.214, 12 31.14
Decrease Increase

FIGURE 3 Forest plot reporting changes in total motility following redo varicocelectomy

Esteves, 2016). Various mechanisms have been hypothesised to impair sperm quantity and quality (Majzoub et al., 2016). It is there-
explain the pathophysiology of varicocele induced testicular dysfunc- fore imperative to obviate venous reflux with any varicocele treat-
tion. Testicular hyperthermia, tissue ischemia and oxidative stress are ment and failure to do so would result in suboptimal restoration of

perhaps the most important consequences of venous reflux that can male fertility potential. Patients with persistent or recurrent venous
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Morphology

Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper Relative Relative
in means error limit imit Z-Value p-Value weight weight

Chen et al. 2013 6.470 2383 1.800 11.140 2715  0.007 —— 21.09

Madjar et al 1998 4.000 1832 0409 7.591 2183  0.029 - 3565

Current Study 3.860 1663 0600 7120 2321  0.020 E 4327

Random model 4.460 1094 2316 6605 4.077  0.000 L 2

-25.00 -12.50 0.00 1250 25.00

Decrease Increase

Heterogeneity: Q value 0.905, df (Q) 4, p=0.636, 120

FIGURE 4 Forest plot reporting changes in normal morphology following redo varicocelectomy
Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper Relative Relative
in means error limit imt Z-Value p-Value weight weight
Grober et al. 2004 23.300 7742 8126 38474  3.009 0003 - 3345
Cayan & Akbay 2018 24.600 6109 12626 36574  4.027  0.000 B 53.71
Current Study 26.360 12494 1.872 50.848 2110  0.035 12.84
Random model 24391 4477 15616 33.167 5448  0.000 &
-100.00 -50.00 0.00 50.00 100.00
3 Decrease Increase
Heterogeneity: Q value 0.046, df (Q) 2, p=0.977, 120
FIGURE 5 Forest plot reporting changes in total motility sperm count following redo varicocelectomy
Testosterone
Study name Statistics for each study Difference in means and 95% ClI
Difference Standard Lower Upper Relative Relative
in means error limit imit Z-Value p-Value weight weight
Grober et al. 2004 2.090 0497 1117 3.063 4208  0.000 E 3 56.93
Current Study -2180 1666 -5.444 1084 -1.309  0.191 43.07
Random model 0.251 2114 -3.893 4395 0.119 0.906
800 400 000 400 800
ity - 2
Heterogeneity: Q value 6.036, df (Q) 1, p=0.014, 12 83.43 Decroaso incioaso
FIGURE 6 Forest plot reporting changes in testosterone following redo varicocelectomy

reflux following varicocele ligation would benefit from a redo-
operation to ensure that the testicular parenchyma is safeguarded
from the effects of varicocele

Pregnancy is undoubtedly the most important outcome to look
for following varicocele ligation. This outcome was reported by
seven of the included studies and an overall pregnancy rate of
34.6% was achieved following redo varicocelectomy. An improve-

ment in spontaneous pregnancy rate following varicocele ligation

has been established by three meta-analyses reporting odds ratios
of 1.82 (95% confidence interval [Cl]: 1.37-2.41; p < 0.0001;
Birowo et al., 2020), 2.39 (95% CI 1.56-3.66, p < 0.001; Kroese
et al, 2012) and 4.15 (95% Cl 2.31-745, p <0.001; Kim
et al., 2013). Nonetheless, the pregnancy outcome after a redo vari-
cocelectomy is unknown. This meta-analysis reveals that a similar
spontaneous pregnancy rate can be expected in men undergoing

redo varicocelectomy compared with those undergoing treatment
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for the first time who have a reported pregnancy rate between 33%
and 42% (Watanabe et al., 2005).

Redo varicocelectomy may be technically challenging and fear
from higher postoperative complications could be a reason for avoid-
ing such procedures in patients with evidence of recurrent disease.
Nonetheless, an acceptable complication rate can be expected follow-
ing redo varicocelectomy as revealed in the included results of this
review. Injury to the testicular artery occurred in 3% of the cases (Yan
et al., 2017), while postoperative hydrocele was reported at a range of
3%-10% (Cayan & Akbay, 2018; Madjar et al., 1998; Yan et al., 2017).
Despite that, these results cannot be generalised due to the small
sample size of their respective studies.

4.1 | Strengths and limitations

The retrospective nature and small sample size of our original study
can be considered as limitations; however, these results were com-
bined with those from the published literature and data from 364 redo
varicocelectomy were analysed. While the original study did not
report the spontaneous pregnancy rate, this outcome was collectively
reported by seven of the included studies in the meta-analysis. We
were also not able to perform subgroup analysis or comparisons
between the outcomes of different varicocele ligation methods due to
either small studies' sample size or unavailability of necessary data.

5 | CONCLUSION

Redo varicocelectomy is a safe and effective treatment option for
men with varicocele recurrence. Significant improvements in sperm
concentration, total and progressive motility and normal morphology
can be achieved postoperatively. Furthermore, the reported sponta-
neous pregnancy rates following redo varicocelectomy are similar to

those reported after an initial varicocele treatment.
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