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Abstract

Background: Varicocelectomy is a type of surgery for varicocele treatment. This may recover fertility properties in
males through improvement in semen parameters as well as sexual hormones. In this study, the role of varicocelectomy
with focus on semen properties and sexual hormones have been assessed.

Methods: In this cross-sectional study, before- after data from fifteen patients with different varicocele grade, regarding
to varicocelectomy have been compared.

Result: After varicocelectomy, a significant improvement in some semen parameters such as motility and concentration
has been showed. However, among sexual hormones, only testosterone has been increased after surgical intervention
(p=0.007).

Conclusion: Based on our knowledge, varicocele treatment may almost improve fertility potential in males significantly.
Accordingly, it seems that varicocelectomy has positive effect on parameters such as testosterone and serum FSH levels
as well as sperm count and motility. Therefore, it could be concluded that varicocelectomy is an effective approach to
improve male fertility and sexual disorders.
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1. Introduction

Male infertility is a widespread problem in men. Several factors have been identified for male infertility in which the
most important is varicocele. It can be considered as important factors along with early testicular disorders and
obstruction in the genital tract(1). Varicocele is a complication that is caused by anomalies of the veins inside the
testicles, resulting in a backup of blood that cannot flow, which in turn causes swelling(2). An overall prevalence of
varicocele is 15% to 45% in men. Clinical manifestation appears at puberty, with an estimated prevalence of about 1%
before adolescence, about 2 to 16% in adolescence and about 20% at age 15(3). It has been reported several factors
which include oxidative stress followed by hypoxia and imbalance of hormones. The main mechanism of varicocele is
DNA damage in the sperm head due to oxidative stress (with high levels of active oxygen species) or reduction of Total
Antioxidant Capacity (TAC)(4). Moreover, the progression of varicocele during adolescence may have deleterious effects
on male reproductive system. Increase or decrease in testis size may be related to varicocele(5). Once varicocele
occurred, some of its prominent features such as reduced sperm count, as well as decreased testosterone levels, along
with diminished size in the same area can be observed(6). It can be associated with a distinct or obscure pain in the
testicles or groin area(7). Other symptoms are including heavy testicular sensation, testicular atrophy, benign prostatic
hyperplasia, and related urinary problems(8). Causative factors for varicocele are not clearly known and various causes

* Corresponding author: Fatemeh Soheili
Department of Biology, Karaj Branch, Islamic Azad University, Karaj, Iran.

Copyright © 2021 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://wjbphs.com/
https://doi.org/10.30574/wjbphs.2021.6.2.0040
https://crossmark.crossref.org/dialog/?doi=10.30574/wjbphs.2021.6.2.0040&domain=pdf

World Journal of Biology Pharmacy and Health Sciences, 2021, 06(02), 007-013

such as hyperthermia, testicular blood flow, intravenous pressure, hormonal disorders, renal reflux, autoimmune
disorders, and oxidative stress are suggested(9). Hormonal disorders have been reported in varicocele, however, the
testosterone hormone varies in different degrees in varicocele(10). Surgical treatment through varicocelectomy can
affect serum testosterone levels in affected male. On the other hand, they are at risk of androgen deficiency(11). Some
studies have shown that varicocelectomy can significantly correct the sperm parameters, as well as the level of sex
hormones such as serum testosterone level(12). Varicocelectomy is a surgical procedure to improve the fertility in men.
In fact, the purpose of this surgical procedure is to treat varicocele by preventing intravenous drainage of the reflux into
the testicle and continuing with maintaining arterial flow and lymph drainage(13). Evidence also suggests that
varicocele modification can improve postoperative testosterone levels, while the role of varicocelectomy as a
dysfunctional method on sperm parameters is also considered to be effective (and somewhat accepted) (14). We aimed
to investigate the effect of micro-surgical varicocelectomy on sex hormones in affected men.

2. Material and methods

Fifteen varicocele patients who referred to the Infertility and Urology Center in Karaj, Iran, for infertility or pain in the
genital area were studied. Patients were examined by an urologist. After diagnosis, a complete medical history and
hormonal profiles and their demographic information were recorded. After filling out the consent form, a questionnaire
for each patient was obtained. Exclusion criteria were as follows: testicular atrophy, genitourinary infection of
cryptorchidism, testicular trauma, post-genital tuberculosis patients, hyperprolactinemia, and use of testosterone or
antistatic substitutes, aromatase suppressants, uncontrolled diabetes and high blood pressure. Varicocele patients were
classified into 1 to 3 grades in terms of severity of varicocele according to the Dubin and Amelar systems (18). The
microsurgical varicocelectomy was performed in the present study by the method described by Zini et al. (19), in which
Both the internal and external spermic vessels were blocked, while the elliptic and lymphatic arteries were open. Sperm
samples were collected by self-stimulation after 3 days of abstinence. Semen analysis was performed for parameters
such as concentration, viability, percentage of movement, shape and morphology of sperm based on the WHO criteria.
Endocrinologic evaluation for serum testosterone levels, FSH, and LH, was evaluated by electrochemiluminescence
evaluation. The data obtained from the semen analysis and the evaluation of pre-operative sexual hormones were
compared with these parameters four months after the operation of varicocelectomy. Data were analyzed using SPSS
software through paired t test and Wilcoxon tests. P-value less than 0.05 was considered significant.

3. Results

3.1. Demographic Information

In this study, 15 males with varicocele were conducted and include into the study. The mean age of patients was 29.47
+ 5.87. Demographic data showed that 26.7% of patients had a history of smoking and 23.1% had a family history with
their spouse (Table 1).

Table 1 Demographic information of varicocele patients

Frequency (n) | Percent

yes 3 23.1%
Consanguinity

no 10 76.9%

yes 2 13.3%
Family history

no 13 86.7%

yes 4 26.7%
Smoking

no 11 73.3%

yes 2 13.3%
Addiction

no 13 86.7%

yes 1 6.7%

Alcohol
no 14 93.3%
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The results showed that most of the subjects in the study had varicocele grade 11 (7.86%), while only 13.3% of the
subjects had grade 11l varicocele (Table 2).

Table 2 Frequency and percentage of participants based on varicocele grade

Varicocele Grade |Frequency |Percent |Valid Percent | Cumulative Percent

two 13 86.7 86.7 86.7
three 2 13.3 13.3 100.0
Total 15 100.0 100.0

According to the results, the mean FSH before and after intervention was 11.75+ 9.83 IU/L and 10.04+ 8.72 IU/L
respectively (table 3), which according to Wilcoxon test, there was no significant difference between these two phases
(P=0.069). Mean LH before and after intervention was 4.25 + 6.55 IU/L and 6.20 + 7.07 IU/L respectively which there
was no significant difference between these two phases (P = 0.820). The mean of prolactin before and after intervention
was 180.08+ 373.70 plU/ml and 342.43+284.25 plU/ml respectively, and the difference before and after the
intervention was not significant (P = 0.670).

Table 3 Sexual hormone profile before and after intervention

Sexual hormone Before After Difference
t-test | P-value
Mean | SD Mean | SD Mean | SD
FSH(IU/L) 9.83 11.75 8.72 10.04 1.11 3.99 -1.818 | 0.069
LH(IU/L) 6.55 4.25 7.07 6.20 -52 3.71 -0.227 | 0.820
Prolactin (uIU/ml) 373.70 | 180.08 | 342.43 | 284.25 | 31.27 | 278.47 | 0.435 | 0.670
Testosterone(ng/ml) | 3.02 1.33 4.06 1.51 -1.04 | 1.29 -3.140 | 0.007*

The results showed that the mean of testosterone was 1.33 * 3.02 ng/ml and 5.0 + 1.5 ng/ml before and after
intervention respectively which there was a significant difference between these two measurements (P = 0.007).

The results showed that the mean volume of semen before and after intervention was 2.32+ 1.32 ml and 3.15+ 1.22 ml
respectively, which was not significant (P = 0.054). The value of pH before and after the intervention was constant and
equal to 7.8 and unchanged. According to the results, the mean progressive motility before and after intervention was
33.87+ 23.34 % and after intervention 40.95+ 21.31 % respectively. There was no significant difference between these
two times (P = 0.136). According to the results of this study, the mean of Sperm motility index before intervention was
108.66+ 104.56 and after intervention was 104.40+ 72.56 which was not significant (P = 0.053). The mean total motile
sperm before intervention was million. 58.77+ 77.13 while after intervention, was 64.68+ 74.68 (P = 0.001). The results
also showed that the mean total functional sperm concentration before and after intervention were 40.09+ 50.39 and
42.06 + 51.26 million respectively (Table 4), which was statistically significant (P = 0.003).
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Table 4 Semen parameters before and after intervention

Before After Difference
Parameters t-test | P-value
Mean SD Mean SD Mean SD
Semen volume(ml) 2.32 1.32 3.15 1.22 -.83 1.53 | -2.108 | 0.054
pH 7.80 0.00 7.80 0.00 0.00 | 0.00 - -
Alive total concentration (10¢/ml) 39.39 43.67 | 33.54 |29.65 |585 | 4386|0517 | 0.613
Progressive motility (%) 33.87 2334 | 4095 | 2131 |-7.08 |17.32 | -1.583 | 0.136
Normal morphology (%) 26.27 1392 | 30.07 | 1298 |-3.80 | 11.78 | -1.249 | 0.232
Motile sperm
) 21.93 31.01 24.00 31.49 -2.07 | 1.48 -3.409 | 0.001*
Concentration (10¢/ml)
Functional = sperm ~ concentration | 14, 2407 | 2055 |2555 |-1.83 | 1.65 |-3.409 | 0.001*
(106/ml)
Sperm motility index 108.53 104.66 | 104.40 | 72.56 | 4.13 | 57.20 | -1.932 | 0.053
All sperm(million) 100.97 117.05 | 110.38 | 121.93 | -9.41 | 13.47 | -3.410 | 0.001*
Total motile sperm(million) 58.77 70.13 | 64.68 | 74.08 | -591 | 555 | -3.295 | 0.001*
Total ~functional SPETM | 40.09 50.39 | 42.06 | 5126 |-1.97 | 2.08 |-3.670 | 0.003*
concentration(million)

4. Discussion

Varicocele has deleterious effects on spermatogenesis through increase of testicular temperature and the reflux of toxic
metabolites (15). Varicocele can be corrected by varicocelectomy as a surgical technique to treatment of infertility in
men which is done in both adults and adolescents Moreover, it can be as a treatment for testicular hemorrhage,
hypogonadism and the improvement of sex hormones such as testosterone (16). In the present study it has been
demonstrated that varicocelectomy may have corrective effects in infertile patients. Our finding showed that
testosterone level was 3.02 ng/ml before surgery, however, after surgery, a significant elevation up to 4.06 ng/ ml have
been found (P = 0.007). Several studies showed that men with a total testosterone level below 400ng/dl-1 (4ng / ml)
had higher serum testosterone levels than normal total testosterone (17). However, in other studies, there was no
significant increase in testosterone levels after varicocelectomy (18). su et.al showed that serum total testosterone
levels increased after varicocele surgery. Also, they showed that varicosal clinical grade and improvement in serum
level of patients after the operation of varicoclonectomy are not related. In another study, serum testosterone increased
after this operation, but this change was not observed in all patients (19). ). In addition, similar results were obtained
in other studies (20, 21). Resorlu et al. did not see any changes in serum total testosterone levels in infertile patients
after surgery, and this was consistent with the study of su et.al. Consequently, the likelihood of abnormalities in the
Leydig cells will be corrected by this surgery. They showed that the age variable is not a major contributor to
varicocelectomy surgery, and the high rate of success in the surgery has been similar results for different ages (22).
Varicocelectomy in older patients with hypogonadism also has more satisfactory results (17). A study by Ishwaika et al.
Showed that serum testosterone levels are not sufficient to estimate the production of elliptic androgens. In this study,
serum testosterone level was normal in patients with varicocele, but the production of elliptic testosterone has shown
decreased in varicocele patients. In this study, increased serum free testosterone levels after varicocelectomy resulted
in increased concentrations and sperm motility (23). There is no significant relationship between the mechanisms that
shows how varicocele affects the synthesis of testosterone. But the mechanisms that are likely to reduce the activity of
17 and 20 desmolase and 17 a-hydroxylase, the disruption of these enzymes could increase the testicular temperature
and disorder the response of leydig cells to defective gonadotrophin stimulation(24). Also, the varicocelectomy and its
effect on sperm parameters were evaluated and it was found that in three of the studies, there was a significant
correlation between the correction of some parameters of sperm after varicocelectomy, so that in the parameter (Total
motility (p = 0.001), the amount of movement before The intervention was 58.77 million and after intervention 64.68
million, while total functional sperm concentration (p = 0.003) before intervention was 40.09 and after intervention
was 42.06. In this study, the total concentration of sperm Movement before surgery showed varicocelectomy 21.93 and
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after intervention, varicocelectomy was 24.00 which was statistically significant. Varicocelectomy can play a corrective
role on the performance of sperm parameters, as some studies have shown that sperm motility can be significantly
increased compared to preoperative surgery, while correction of morphology and count was not significant (25). In
another study by David [.Chu et al., Varicocelectomy can affect some of the sperm parameters, so that in this study, total
motile count was significantly increased and improved, and the count was 2.8 million before Of the surgery reached
18.2 million(26). Shabana et al. showed that varicocelectomy can significantly change and increase the density and
progression of sperm motility while the FSH and LH hormones did not change significantly and changes in these
hormones were low. On the other hand, the trend of increased testosterone Also effectively increased (27). Other studies
have shown that FSH and LH were significantly reduced in patients with hypogonadism, which may be due to an increase
in total testosterone levels as a result of improvement in the function of the Leydig cells in the follow-up period. Previous
studies did not show a specific effect of varicocelectomy on serum LH even when the mean serum total testosterone
improved (19). Leydig cells disorder leads to an increase in FSH and LH in infertile men with varicocele. Fujisawa et al.
(2006) stated that patients undergoing varicocelectomy with a decrease in FSH and LH levels (28). In our study, the
level of FSH and LH before and after varicocelectomy also changed, however, this difference was not statistically
significant, and the level of FSH before and after surgery was 83.8 IU/L and 72/8, respectively, which was in accordance
with other studies. On the other hand, the LH level before and after the surgery was 55/6 IU/L and 7/7 IU/L,
respectively, which differs from the previous studies. Chen et al. Showed that the important factors to show the success
of the varicocelectomy is the low serum FSH concentration (29). On the contrary, T. Mostafa et al showed that there was
no significant difference in FSH levels and fertility rates after varicocelectomy (29). Fuping Li showed that after the
surgery of varicocelectomy, the mean serum testosterone level increased. Also, the level of FSH and LH decreased after
surgery. This mode is in balance with the negative feedback mechanism of the hypothalamic-pituitory-gland axis (30).
). Kaneko T et al. Showed that with varicoclotomic, sperm volume increased in teens and adults with two age groups. In
patients with improved sperm volume, the level of FSH was significantly reduced. Therefore, one of the results is that
serum FSH levels may play a predictive role for post-surgery testicular function (31). Su et al. showed that although
varicocelectomy improves serum testosterone, no difference in serum FSH and LH levels and there was no significant
relationship between varicocele grade and serum testosterone levels. Also, in terms of semen parameters, sperm
motility was significantly increased in comparison with the count of sperm after surgery, which can be explained by the
recovery of testosterone synthesis that is necessary for epididymis function (32). In another study, Fujisawa showed
that the quality of sperm increased in varicocele patients after varicocelectomy, but no significant difference was found
in testosterone levels (33). In a study conducted by Plymate et al in patients with varicocele, a significant increase was
seen in serum FSH before surgery, and the quality of semen was impaired, and after serum FSH levels decreased, which
could improve in the function of sertoli cells, this is the result of surgery (34). One of the hypotheses related to the
effective role of varicocelectomy is the improvement of the testicular environmental temperature after surgery (35). By
increasing the testicular scrotum temperature, the concentration of the 5areductase (SRD5A) decreases, which is
associated with the effect of converting testosterone to 5a-dihydrotestosterone and leading to complications of
varicocele in patients. Which is corrected by varicoscultative surgery (36). The function of the Leydig cells is to produce
testosterone, which is produced under the control of LH. The role of FSH is the ability to develop testosterone production
initially, this process protects by LH, and this function requires which the regular operation of the hypothalamic-
pituitary-gland axis (37).

In our study, it has been shown that varicocelectomy surgery, as in most previous studies, has a positive effect on
testosterone and this effect is significant. On the other hand, for FSH hormone, our study results were consistent with
most other results, although this rate was not significant. In the parameters of sperm analysis, our study showed that
there was a significant positive effect on sperm motility after the surgery. It should be noted that restrictions in the
study process can be effective, limiting the present study, not referring patients after surgery and this limitation
prolonged the process of selecting patients and the number of samples for a closer look at the study. It is suggested that
this study be done for other parameters of larger sample size to see better results for the effects of this surgery on the
infertility process.

5. Conclusion

It seems that varicocelectomy have positive effects on parameters such as serum testosterone and FSH levels, as well as
sperm count and motility. In this regard, varicocelectomy plays an important role in the treatment of male infertility.
For instance, affected men with normal semen parameters may be loss fertility potential in their later life. It seems that
varicocelectomy reduces the levels of serum FSH and LH, then improve the performance of the leydig cells and testicles.
It can be concluded that varicocelectomy is an effective way to improve fertility and sexual dysfunction in men.
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