
INTRODUCTION

Chronic scrotal pain is defined as chronic or inter-
mittent scrotal pain of at least 3 months, with various 

levels of severity, that interferes with daily activities 
and prompts the patient to seek medical treatment [1]. 
Common causes of scrotal pain include varicocele, epi-
didymitis, spermatocele, tumors, infection, and torsion. 
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The mechanism by which varicocele causes scrotal 
pain is not clearly known, but the following mecha-
nisms have been proposed [2,3]: compression of the sur-
rounding neural fibers by the dilated venous complex, 
increased scrotal temperature, oxidative stress in the 
testicular parenchyma, and tissue ischemia secondary 
to venous stasis. Varicocele is relatively easy to diag-
nose. The therapeutic effect of varicocele repair, also 
commonly known as varicocelectomy, on male infertil-
ity is well known. However, practitioners who treat 
patients with varicocele complaining of scrotal pain 
should take care when choosing a treatment method 
and counseling patients. This is because patients’ sat-
isfaction with varicocelectomy in terms of scrotal pain 
is not as well established as the effects of varicoce-
lectomy on male infertility [4]. When treating painful 
varicocele, conservative management may be initially 
provided, including limitations of physical activities, 
scrotal elevation, and treatment with nonsteroidal anti-
inflammatory analgesics. However, these approaches 
often do not contribute to pain management [4]. Vari-
cocelectomy is an alternative treatment for patients 
with painful varicocele who do not adequately respond 
to conservative management [2]. However, the success 
rate of varicocelectomy for painful varicocele has been 
reported to vary considerably across studies [4,5]. Symp-
tom improvement has been reported in up to 100% of 
patients after surgical repair of a painful varicocele [6]. 
In contrast, a relatively low improvement rate of 61% 
has also been reported [7]. These discrepancies in the 
reported surgical success rate in the treatment of pain-
ful varicocele and the lack of predictive parameters 
for surgical outcomes make it difficult for urologists to 
treat patients with painful varicocele. With this back-
ground, this study aimed to evaluate the relationships 
of varicocele characteristics and surgical methods with 
the pain resolution rate post-varicocelectomy.

MATERIALS AND METHODS

1. Literature search
This meta-analysis was performed according to the 

Preferred Reporting for Systematic Reviews and Meta-
analysis Protocols (PRISMA-P) Statement [8]. The 
literature search was conducted independently by two 
authors (P.H.J. & P.J.H.) using PubMed (MEDLINE) 
and Embase. The keywords used for the search were 
“varicocele,” “varicocelectomy OR ligation OR repair,” 

and “pain OR painful.” The search was limited to stud-
ies published in the English language between 1980 
and December 2018.

2. Selection criteria
Two authors (P.J.H. & P.H.J.) independently reviewed 

the titles and abstracts of the related articles. Stud-
ies were evaluated for eligibility, and those fulfilling 
the following inclusion criteria and none of the exclu-
sion criteria were selected for full-text review. Any 
discrepancies regarding the inclusion or exclusion of a 
study were discussed, and any disagreements between 
reviewers were resolved by consensus. For this analy-
sis, we included studies on pain resolution in patients 
who underwent surgical ligation or clipping for painful 
varicocele. Only studies presenting a comparison of the 
postoperative pain resolution rate (complete or partial 
resolution) according to at least one of following fac-
tors were considered in our analysis: varicocele grade, 
pain quality, and surgical approach or technique. Post-
operative pain must have been evaluated after at least 
1 month of follow-up. The following exclusion criteria 
were used: (1) the use of percutaneous occlusion by an 
intravenous injection of various materials to occlude 
the varicocele, including retrograde percutaneous em-
bolization or antegrade sclerotherapy; (2) recurrent 
varicocele or secondary varicocele caused by other dis-
eases, such as nutcracker syndrome, thrombosis, or a 
retroperitoneal tumor; and (3) pain due to other causes, 
including testicular torsion, epididymitis or orchitis, 
prostatitis, and testicular trauma.

3. Statistical methods
We performed all comparative analyses with R 

software (version 3.5.3) using the packages meta and 
metafor. The extracted data on pain resolution for each 
parameter were entered and the results are expressed 
as an odds ratio (OR) and 95% confidence interval (CI) 
for dichotomous outcomes. Quantified heterogeneity 
between studies was reported using Higgins’ I2, and, for 
the random-effects model, τ2. An I2 value over 50% was 
considered to indicate significant heterogeneity. The 
weighting method used was a fixed-effect model if there 
was no significant heterogeneity between studies, or a 
random-effects model if significant heterogeneity was 
observed. Due to the small number of studies included in 
this analysis, an assessment of publication bias was not 
conducted. Statistical significance was set at a p<0.05.
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4. Ethics statement
This meta-analysis does not involve human subjects 

and did not require IRB review.

RESULTS

A total of 1,271 studies were identified through elec-
tronic and manual reference searches. Of these, 1,061 
studies were not associated with pain, and 12 were 
considered irrelevant after review of the titles and 
abstracts. Of the 198 remaining studies, 91 met the 
inclusion and exclusion criteria after full-text assess-
ment and were further analyzed for potential bias. At 
the conclusion of the evaluation, 14 studies comprising 
1 randomized controlled trial, 4 prospective studies, 
and 9 retrospective studies were included in the meta-
analysis (Fig. 1).

1. Varicocele grade
Nine of the 14 studies focused on the correlation be-

tween varicocele grade and surgical outcome; in these 
studies, varicocele grade I was reported in 45 patients; 
grade II in 269 patients; and grade III in 422 patients. 
There were no significant differences in the postop-
erative pain resolution rate with respect to varicocele 
grades I, II, and III (p>0.05), suggesting that pain reso-
lution was not correlated with varicocele grade (Fig. 2).

2. Pain quality
Eight studies focused on the correlation between 

pain quality and surgical outcomes. These studies in-
cluded 192 patients with dull pain, 157 patients with 
pulling or dragging pain, 93 patients with throbbing 
pain, 113 patients with sharp pain. The resolution rate 

for dull pain was significantly higher than that for 
dragging pain (OR, 5.73; 95% CI, 1.78–18.41; p=0.003) 
or sharp pain (OR, 8.72; 95% CI, 2.91–26.08; p=0.0001), 
while there were no statistically significant differences 
in the pain resolution rate between other qualities of 
pain. The results showed that pain quality was associ-
ated with the pain resolution rate and that the pain 
resolution rate was significantly higher in varicocele 
patients with dull pain than in those with dragging or 
sharp pain (Fig. 3).

3. Surgical approach
Ten studies were eligible for a comparison of the ef-

ficacy of different surgical approaches for pain resolu-
tion, with 338 patients undergoing high ligation, 388 
undergoing inguinal varicocelectomy, and 460 undergo-
ing subinguinal varicocelectomy. Subinguinal ligation 
was significantly more effective in terms of pain reso-
lution than high ligation (OR, 2.73; 95% CI, 1.54–4.85; 
p=0.0006). There were no significant differences be-
tween the other surgical approaches in terms of the 
likelihood of postoperative pain resolution (Fig. 4).

4. Surgical technique
Three studies that met the inclusion criteria pre-

sented data relevant for an evaluation of the effect of 
different surgical techniques on the pain resolution 
rate, including 151 patients undergoing laparoscopic 
varicocelectomy and 276 undergoing microsurgery. 
The pain resolution rate was significantly higher after 
microsurgical varicocelectomy than after laparoscopic 
varicocelectomy (OR, 7.12; 95% CI, 3.78–13.44; p<0.0001) 
(Fig. 4).

Fig. 1. Flow diagram of the identification 
and selection of the studies.

1,271 Records identified through
database searching

198 Abstracts assessed for
eligibility

91 Full-text articles assessed for
eligibility

14 Studies included in meta-
analysis

1,073 Records excluded
- Not associated with pain, 1,061
- Irrelevant to varicocele, 12

107 Abstracts excluded
- Pain from other causes, 17
- Different techniques, 18
- Duplicated, 1
- Irrelevant, 71

77 Full-text articles excluded
- Inadequate data, 61
- Insufficient data, 16
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DISCUSSION

Chronic scrotal pain remains a challenging urological 
problem for practitioners to manage. It is a frustrat-
ing symptom since it is difficult to determine the cause 
and to treat it effectively. There are still no universally 
accepted treatment guidelines [1]. Varicocele is a cause 
of scrotal pain, and it is recommended to perform con-
servative treatment initially. If there is no response 
or if conservative treatment is ineffective, surgical 
repair (i.e., varicocelectomy) can be performed [3]. Con-
trary to what may be expected theoretically, there is 
no definitive opinion as to whether varicocelectomy 
can adequately treat scrotal pain in real-world practice 
settings. Therefore, studies on the effects of varico-

celectomy in the treatment of painful varicocele con-
tinue to be conducted [9]. However, for each study, the 
indicators used in the analysis are different, and the 
numbers of patients corresponding to each indicator 
are unequal [10]. From the perspective of research de-
sign, high-quality research is rare because it is difficult 
to conduct research into this issue with a prospective 
design as a randomized controlled trial. Therefore, it 
is important to investigate the tendencies observed in 
previous studies through a meta-analysis.

In the present study, no significant association was 
observed between the preoperative varicocele grade 
and postoperative pain resolution. In this regard, our 
study is consistent with the meta-analysis of Han et 
al [10]. Although there was no statistically significant 
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Fig. 2. Pooled results of pain resolution according to varicocele grade.
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difference in the pain resolution rate between patients 
with varicocele grades II and III, the pain resolution 
rate was higher in patients with grade III varicocele [11].  
This is presumed to be due to the greater improvement 

in pain postoperatively, since patients with varicocele 
grade III experience severe preoperative pain [3]. Ya-
man et al [12] also reported that varicocele grade was 
associated with the likelihood of postoperative pain 
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resolution. In contrast, we found that the preoperative 
varicocele grade was not associated with pain resolu-
tion based on univariate and multivariate analyses in 
our previous study [4].

Most studies evaluating pain resolution after varico-
celectomy have the limitations of an unequal number 
of patients between varicocele grades. The number 
of patients with grade I varicocele was significantly 
smaller than the number of patients with grade II 
or III varicocele. In the studies included in the pres-
ent analysis, except for the studies by Chen [13] and 
Karademir et al [7], the number of patients with grade 
I varicocele was less than 10. To elucidate the relation-
ship between varicocele grade and the effect of varico-
celectomy on pain resolution, more studies with a com-
parable number of patients across all varicocele grades 

are required.
A thorough understanding of the characteristics of 

pain induced by varicocele is helpful in establishing a 
treatment strategy and counseling patients [14]. Pain 
usually occurs intermittently, and its quality varies. 
The quality of pain can be classified as dull, dragging, 
throbbing, or sharp [4]. In this study, patients with dull 
pain showed a significantly higher likelihood of pain 
resolution than those with dragging or sharp pain. 
There was no significant difference between other 
qualities of pain. The results of our study are largely 
consistent with those of previous studies that have 
analyzed pain quality as a comparative factor [4]. Al-
though one study grouped dull and dragging pain [13], 
and another study grouped dull and throbbing pain 
in the same category [15], most studies have shown 
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a higher likelihood of pain resolution after surgery 
in varicocele patients complaining of  preoperative 
dull pain than in those with other qualities of pain 
[7,14,16,17]. In line with these studies, some reviews and 
meta-analysis reported that the postoperative pain 
resolution rate was significantly higher when dull pain 
was experienced preoperatively [3,9,13]. The reason for 
the higher likelihood of postoperative pain resolution 
in patients with dull pain remains unclear. The classic 
pain of varicocele appears to be a “congestive” or “dull” 
pattern; this may be related to the mechanism of vari-
cocele, which involves increased hydrostatic pressure 
in the valveless vein of the pampiniform plexus [17]. 
Sharp pain is considered to be a form of non-classical 
pain in patients with varicocele. Therefore, for patients 
with dull pain, the mechanism underlying the occur-
rence of pain is directly related to varicocele, but the 
relationship between the occurrence of sharp pain 
and varicocele may be weaker. It can be assumed that 
sharp pain is induced by another cause or by a complex 
combination of causes. For this reason, it is possible 
that the postoperative improvement in dull pain can 
be expected to be greater. However, further research is 
needed to verify this hypothesis.

To evaluate the difference in the pain resolution rate 
according to surgical methods, the surgical approach 
was classified as high, inguinal, or subinguinal, and the 
surgical technique was classified as laparoscopic vari-
cocelectomy or microsurgical varicocelectomy.

Except for the studies of Lv et al [18] and Shiraishi et 
al [19], most studies reported no significant difference 
in the pain resolution rate between surgical approaches 
[3,4,16,20,21]. Shiraishi et al [19] showed that subingui-
nal ligation was significantly more effective in terms 
of pain resolution than inguinal ligation, and Lv et al 
[18] reported that subinguinal ligation yielded a sig-
nificantly higher pain resolution rate than inguinal or 
high ligation. In our study, subinguinal ligation showed 
a significantly higher pain resolution rate than high 
ligation, but not inguinal ligation. The present study 
is inconsistent with the meta-analysis of Han et al [10], 
in which subinguinal ligation was associated with a 
higher pain resolution rate than inguinal ligation. The 
prospective study of Abd Ellatif et al [20] compared 
high and subinguinal ligation, but in the meta-analysis 
performed by Han et al [10], the data from the study of 
Abd Ellatif et al [20] were entered into the comparison 
between inguinal and subinguinal ligation. Another 

study reported distinct results from ours. Karademir 
et al [7] reported that external spermatic vein liga-
tion was a significant factor related to pain resolution 
regardless of the surgical approach (inguinal or subin-
guinal).

A significant association was found between the 
surgical technique and pain resolution in our study. 
Microsurgical varicocelectomy showed a statistically 
significantly higher pain resolution rate than laparo-
scopic varicocelectomy. Unfortunately, only 3 studies 
of this issue were eligible for inclusion in the present 
meta-analysis. Furthermore, the number of patients 
who underwent each surgical procedure was uneven 
across these studies [22,23]. Further studies on the ef-
fect of varicocelectomy on pain resolution according to 
the surgical technique are needed.

In this meta-analysis, varicocele grade, pain quality, 
and surgical approach and technique were selected as 
indices for comparison. However, in studies on the pain 
resolution rate after varicocelectomy, various other in-
dicators, such as age, history of conservative treatment, 
varicocele location, pain duration, testis volume differ-
ence, and body mass index (BMI), were considered to be 
useful parameters [3,4]. Moreover, some studies report-
ed that the longer the duration of pain preoperatively, 
the greater was the likelihood of pain resolution after 
varicocelectomy [14,24]. In another study, poor outcomes 
were reported for patients with varicocele who had a 
BMI>22 kg/m2 [4].

There are several important limitations of this study. 
First, the sample size for each indicator evaluated was 
unequal in the studies included in our meta-analysis. 
In particular, the number of patients with grade I 
varicocele was extremely small. Second, we used only 
varicocele grade, pain quality, and surgical approach 
and technique as indicators, and did not include all 
factors that could potentially affect the pain resolu-
tion rate. Third, the definition of pain quality and pain 
resolution is subjective and subject to the sensitivity 
of each patient; furthermore, it differs from study to 
study, making it difficult to perform simple compari-
sons. Standardized definitions of pain quality and pain 
intensity are needed. Lastly, most studies had a retro-
spective design. Well-designed studies, such as prospec-
tive and randomized controlled trials, were lacking.
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CONCLUSIONS

In this study, patients with varicocele complaining of 
dull pain preoperatively were more likely to experience 
postoperative pain resolution than those complaining 
of dragging or sharp pain. We also found that subin-
guinal ligation was more effective in terms of pain 
resolution than high ligation, and that microsurgical 
varicocelectomy showed better surgical outcomes than 
laparoscopic varicocelectomy. However, there were no 
significant differences in the pain resolution rate ac-
cording to varicocele grade.
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