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 Varicocele is one of the causes of male infertility that can be corrected 

surgically. There are several varicocelectomy surgical techniques, 

including retroperitoneal technique and microsurgical technique. This 

study aims to compare the sperm parameters improvement and 

complications between retroperitoneal and microsurgical techniques. 

This study is a prospective cohort study. Data were taken from the 

medical records of patients who underwent varicocelectomy surgery 

from January 2016 to February 2019. A total of 100 patients, with grade 

2-3 varicocele, divided evenly into retroperitoneal technique group, and 

microsurgical technique group. The same surgeon performed the 

operations. The sperm parameters before and after surgery, postoperative 

hydrocele, and the degree of postoperative pain were evaluated. There 

was a significant improvement in postoperative sperm parameters in 

both techniques. Whereas the results of postoperative sperm parameters 

between both techniques didn’t show a significant difference. No 

postoperative hydrocele was found in both techniques. A mild degree of 

postoperative pain was found in all study subjects in the microsurgical 

group. Whereas in the retroperitoneal group, mild postoperative pain was 

found in 11 subjects, and moderate postoperative pain was found in 39 

subjects. Varicocelectomy provides a significant improvement in the 

postoperative sperm parameters. Both techniques provide equal 

significant improvement in sperm parameters with fewer hydrocele 

complication events. The microsurgical technique provides a better 

degree of postoperative pain than retroperitoneal techniques. 
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1. Introduction 

Varicocele is a dilatated and tortuous pampiniform plexus and internal spermatic vein in spermatic cord. 

Varicocele is one of the causes of male infertility, which can be corrected surgically. Varicocele is found in 

about 15% of healthy men, and varicocele incidence in men with primary infertility increases by 19-41% 

and 45-81% in secondary infertility [1]. Study in RSCM hospital, found that varicocele is the most common 

cause of male infertility of 48.5% [2]. Spermatogenesis disorder associated with varicoceles is the 

oligoastenoteratospermia syndrome (OAT syndrome) [1]. 

 

Varicocelectomy improves sperm parameters, as sperm concentration, sperm motility, and normal sperm 

morphology [3- 5]. 

 

There are some surgical techniques for varicocelectomy, from high ligation of the testicular vein with 

retroperitoneal approach (Palomo technique), cremaster vein ligation and internal spermatic vein ligation in 

the inguinal canal (Ivanissevich technique), laparoscopic technique, and the most recent inguinal or 

subinguinal microsurgical techniques (Marmar technique -Goldstein) [4], [6], [7]. 

 

Several studies have been conducted to compare varicocelectomy techniques, especially in terms of 

postoperative sperm parameters and complications, and these studies show various results [5], [8], [9- 11]. 

 

In Bali, before 2016, the retroperitoneal technique had been used as the surgical technique for 

varicocelectomy. After 2016, microsurgical technique was started to be used. The aim of this study was to 

compare sperm concentration, motility, and morphology before and after surgery. And also hydrocele as 

postoperative complication and postoperative pain between retroperitoneal and microsurgical techniques. 

 

2. Subjects and Methods 

The subjects of this study were infertile men, with grade 2 and 3 varicoceles, who underwent 

varicocelectomy surgery from 2016-2018, by the same operator. Varicocele is diagnosed clinically through 

a physical examination and scrotal colour Doppler ultrasound. All subjects had abnormalities in at least one 

of the preoperative sperm parameters according to WHO criteria. 

 

A prospective Cohort study was conducted, included 100 patients, 50 patients underwent a retroperitoneal 

procedure, and 50 patients underwent microsurgical procedures. They were followed-up to 4 months after 

varicocelectomy. Data was taken from medical records at 4 different hospitals in Denpasar, Bali, Indonesia. 

Hydrocele was evaluated by physical examination and the degree of postoperative pain was assessed using 

a numeric rating scale, 24 hours postoperatively, in which patients received mefenamic acid 500 mg every 8 

hours, via oral route. 

 

To compare postoperative sperm parameters between the two techniques we used Mann-Whitney U test. 

The Wilcoxon test was used to compare sperm before and after surgery for each group, and Chi-Square test 

to compare hydrocele proportions and the degree of postoperative pain. 

 

3. Results 
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The subject characteristics are shown in table 1, 

 

Table 1. Subject characteristics 

 Group  

 Microsurgical 
(n=50) 

Retroperitoneal 
(n=50) 

p value 

Age (year), median 

(min-max) 

30 (21-49) 32 (25-43) 0.214 a 

Age, female partner 
(year), median 

(min-max) 

27.50 (20-35) 28 (22-36) 0.615a 

Right varicocele 

grading  

Gr I: 2 (4%) 

Gr II: 11 (22%) 
Gr III: 37 (74%) 

Gr I: 1 (2%) 

Gr II: 14 (28%) 
Gr III: 35 (70%) 

0.685 b 

Left varicocele 

grading  

Gr I: 0 

Gr II: 6 (12%) 

Gr III: 44 (88%) 

Gr I: 0 

Gr II: 10 (20%) 

Gr III: 40 (80%) 

0.275b 

Smoking   Yes: 10 (20%) 

No: 40 (80%) 

Yes: 15 (30%) 

No: 35 (70%) 

0.248b 

a. Mann- Whitney U test result  

b. Chi square test result 

 

In the microsurgical group (table 2), preoperative sperm parameters result. 

 

Table 2. Preoperative and postoperative sperm parameters in microsurgical group 

 Preoperative 
Median (min-max) 

Postoperative 
Median (min-max) 

p valuea 

Concentration 

(million/ml)  

14 (0.1-58.3) 34.5(0.1-128) <0.001 

Motility (%) 38 (0-66) 49.5 (2-66) <0.001 

Morphology (%) 4 (0-32) 12 (0-87) <0.001 

a. Result of Wilcoxon test 

 

In the retroperitoneal group (table 3), preoperative sperm parameter results:  

 

Table 3. Preoperative and postoperative sperm parameters in microsurgical group 

 Preoperative 
Median (min-max) 

Postoperative 
Median (min-max) 

p valuea 

Concentration 

(million/ml)  

12.85 (0-75) 26 (0-213) <0.001 

Motility (%) 38 (0-62) 46.5 (0-76) <0.001 

Morphology (%) 4 (0-28) 16 (0-78) <0.001 

a. Result of Wilcoxon test 

 

Table 4 shows that there were no differences in the preoperative and postoperative sperm parameters 

between the microsurgical group and the retroperitoneal group, with a value of p> 0.05, using Mann-

Whitney U test. 

 

Table 4. Preoperative and postoperative sperm analysis between 2 groups 



Duarsa, et.al, 2022                                                                                                  Azerbaijan Medical Journal 

 

1810 
 

a. Result of Wilcoxon test 

 

In figure 1, there was no significant difference in the median of preoperative sperm concentration, between 

the microsurgical and retroperitoneal groups, and the distribution of data is not normally distributed. This 

figure also shows an increase in the median postoperative sperm concentration in both groups, where the 

median increase in the microsurgical group was slightly higher than the retroperitoneal group, although it 

was not statistically significant. 

 

Group 

 

 

 

Microsurgical 

(n=50) 

[median, (min-max)] 

Retroperitoneal 

(n-50) 

[median, (min-max)] 

p valuea 

Preoperative 
concentration 

(million/ml) 

14 (0.1-58.3) 12.85 (0-75) 0.804 

Postoperative 

concentration 

(million/ml) 

34.5(0.1-128) 26 (0-213) 0.718 

Preoperative 

Motility (%) 

38 (0-66) 38 (0-62) 0.896 

Postoperative 

Motility (%) 

49.5 (2-66) 46.5 (0-76) 0.591 

Preoperative 

Morphology (%) 

4 (0-32) 4 (0-28) 0.837 

Postoperative 

Morphology (%) 

12 (0-87) 16(0-78) 0.992 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 06, August, 2022 

  

1811 
 

 
 

In Figure 2, there was no significant difference in the median of preoperative sperm motility, between the 

microsurgical and retroperitoneal groups, and the distribution of data was not normally distributed. This 

figure also shows an increase in median postoperative sperm motility in both groups, where the median 

increase in the microsurgical group was slightly higher than the retroperitoneal group, although it was not 

statistically significant. 
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In figure 3, there is no significant difference in the median of preoperative normal sperm morphology, 

between the microsurgical and retroperitoneal groups, and the distribution of data is not normally 

distributed. This figure also shows an increase in the median of postoperative normal sperm morphology in 

both groups, where the median increase in the retroperitoneal group was slightly higher than the 

microsurgical group, although it was not statistically significant. 
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In the retroperitoneal group, there were an increase in postoperative sperm concentration in 42 subjects 

(84%), an increase in postoperative sperm motility in 35 subjects (70%), and an increase in postoperative 

normal sperm morphology in 33 subjects (66%). In the microsurgical group, there were an increase in 

postoperative sperm concentration in 43 subjects (86%), an increase in postoperative sperm motility in 38 

subjects (76%), and an increase in postoperative normal sperm morphology in 32 subjects (64%). 

 

In this study, smoking habit and age at surgery (table 5) had no effect on the results of postoperative sperm 

parameters, with p values> 0.05. 

 

Table 5. Effect of smoking habit and age at surgery on postoperative sperm parameters 

 p valuea p valueb 

Concentration 0.550 0.439  

Motility  0.702  0.849  

Morphology  0.234  0.403  

a. General Linear Model test for effect of age at operation on postoperative sperm parameters. 

b. General Linear Model test for effect of smoking habit on postoperative sperm parameters 

 

No postoperative hydrocele was found in this study, in both microsurgical and retroperitoneal groups.  

The degree of postoperative pain (table 6) 

 

Table 6. Comparison of postoperative pain 
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 Degree of postoperative 

pain 

RR 95% CI  p 

valuea  

Group   Mild  Moderate     

Microsurgical  50 (100%) 0 (0%)  

4.545  

 

2.697-7.660 

 

<0.001 Retroperitoneal  11 (22%) 39 (78%) 

 

4. Discussion 

The ideal technique for varicocelectomy surgery should enable a surgeon to achieve total ligation of internal 

and external spermatic veins, while maintaining internal spermatic arteries, vas deferens, spermatic cord, 

and lymphatics, providing minimal postoperative complications, and minimal postoperative pain [5]. 

 

Several studies had been conducted to compare postoperative sperm parameters and complication, between 

varicocele surgical techniques. Several studies show no difference in postoperative sperm parameters, 

between retroperitoneal techniques and microsurgical techniques [5], [6], [9- 11]. 

 

Other studies show that there are significant difference in postoperative sperm parameters, between 

retroperitoneal techniques and microsurgical techniques [12]. For postoperative complications, several 

studies show that microsurgical technique provides almost no postoperative hydrocele, and the 

retroperitoneal technique provides the highest postoperative hydrocele rate [6]. For the degree of 

postoperative pain, microsurgical technique provides a lower degree of postoperative pain, compared to the 

retroperitoneal technique [6], [7]. 

 

In this study, the improvement in postoperative sperm parameters was statistically significant, with p 

<0.001, in sperm concentration, sperm motility, and normal sperm morphology, for both retroperitoneal and 

microsurgical group. But there was no significant difference in postoperative sperm parameters between the 

retroperitoneal group and the microsurgical group, for sperm concentration, with p = 0.718; sperm motility 

with p = 0.591; and normal sperm morphology with p = 0.992. 

 

In a study conducted by [8] in 468 patients underwent varicocelectomy procedures, said that there was an 

increase in postoperative concentration and sperm motility in retroperitoneal procedures and microsurgical 

procedures, but there was not statistically different, with p = 0.1. 

 

The same result was found in a study conducted by [5] in 413 patients who underwent varicocellectomy, 

and a study by [10] which showed no significant difference in postoperative sperm parameters, between 

retroperitoneal procedures and microsurgical procedures. 

 

Study by [9] in 120 patients who underwent varicocelectomy, and a study by [11] showed no significant 

differences in postoperative sperm parameters between the 3 methods, microsurgical, laparoscopic, and 

retroperitoneal varicocelectomy. 

 

Different result was obtained by [11] where there were significant differences in the results of postoperative 

sperm parameters, in concentration, motility, and sperm morphology, between retroperitoneal procedures 

and microsurgical procedures. 

 

In this study, smoking habit and age at surgery had no effect on the results of postoperative sperm 

parameters, with p > 0.05. The same result was stated by a study conducted by [13] where smoking and age 

at varicocelectomy did not affect the rate of spontaneous postoperative pregnancy. 
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No postoperative hydrocele was found in this study in both microsurgical and retroperitoneal group. Similar 

results were obtained in a prospective study conducted by [14] in the 100 patients who underwent a 

microsurgical procedure by 1 operator, only 1 patient had mild hydrocele, which was detected by ultrasound 

examination. 

 

Different result was found in the metaanalysis study by [15] in 36 retrospective studies analyzed, with more 

than 1 operator, a very small hydrocele number occurred in microsurgical procedures, compared with 

retroperitoneal procedures, and was statistically significant, with p < 0.001. 

 

Different results were also found in the study by [9] who conducted a retrospective study in 298 patients 

(446 varicoceles), divided into 3 groups, retroperitoneal, laparoscopic, and microsurgical techniques, which 

were operated by 1 operator. In this study the hydrocele number in the retroperitoneal technique was 4 from 

143 patients (2.8%), in laparoscopy 8 from 148 patients (5.4%), and in microsurgical 0 from 155 patients 

(0%). 

 

In degree of postoperative pain, this study found a significant difference between the microsurgical group 

and the retroperitoneal group. In the microsurgical group, all postoperative pain is at a mild degree, whereas 

in the retroperitoneal group, more patients experienced moderate degree. 

 

Similar results were obtained by [5], who conducted a study of 413 varicocele patients, and were divided 

into microsurgical and retroperitoneal groups. Both groups received diclofenac Sodium 50 mg orally every 

12 hours, for painkiller. In the microsurgical group, patients can return to normal activities after 1 day 

postoperative, and the average duration of consumption of painkiller were 2 days. In the retroperitoneal 

group, patients can return to normal activities after 3 days postoperatively, and the average duration of 

painkiller consumption were 5 days. 

 

In a study conducted by [9] in 135 patients divided into 3 groups, the group that underwent microsurgical 

procedures, had the shortest hospitalization time, for 2 days. This study shows that both techniques provide 

an equal outcome in postoperative sperm concentration, sperm motility, and normal sperm morphology. 

Both techniques gave zero hydrocele formation. The advantages of microsurgical techniques are in milder  

degrees of postoperative pain. 
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