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Introduction: Varicocele is a common problem with a high prevalence in population with 

primary and secondary infertilities. The adverse effects of varicocele on spermatogenesis and 

fertility are known, but the association between clinical varicocele and testosterone is not clear. 

Hence, we decided to evaluate the serum levels of testosterone, luteinizing hormone (LH) and 

follicle-stimulating hormone (FSH) in patients with varicocele after varicocelectomy.

Methods: In this study, 100 patients with varicocele were divided into two groups: hypogo-

nadal patients with testosterone level ,280 ng/dL and eugonadal patients with testosterone 

level .280  ng/dL. The serum levels of testosterone, FSH, and LH were measured before 

surgery and 3 months after surgery, and the results were analyzed using the SPSS software. 

P-value ,0.05 was considered statistically significant.

Results: Patients with varicocele after puberty till 50 years were divided into two groups: 

hypogonadal (testosterone ,280 ng/dL) and eugonadal (testosterone .280 ng/dL) patients who 

required varicocelectomy. The mean testosterone level before surgery in hypogonadal patients 

was 215.22±83.31  ng/dL, which reached 326.95±35.125 ng/dL after surgery (P,0.0001), 

which was significant. There was no significant decrease in the mean FSH level, but there was 

a significant decrease in the mean LH level after varicocelectomy. In eugonadal group, testos-

terone level before surgery was 471.90±145.71 ng/dL, which reached 469.57±145.61 ng/dL 

after surgery, which was not significant.

Conclusion: In our study, patients who underwent varicocelectomy had improved testosterone 

levels, so that this increase was more significant in hypogonadal patients than in eugonadal 

patients. Decrease in LH and FSH levels in all patients was seen after varicocelectomy, which 

can be due to increase in testosterone levels.
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Introduction
Varicocele is the dilation of veins in the pampiniform plexus and its turbulent blood flow.1 

It is a common problem with 15% prevalence in general population, 35% prevalence 

in people with primary infertility, and 81% prevalence in people with secondary 

infertility.2 The adverse effects of varicocele on spermatogenesis and fertility are 

known, but the relation between clinical varicocele and impaired testosterone produc-

tion is not clearly known and some believe that the degree of varicocele is more likely 

to have a greater negative effect on testosterone production.3,4
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Although the effects of varicocele on Leydig cells and 

usefulness of varicocelectomy in improving the performance 

of Leydig cells have been imagined for decades, only a few 

studies have been conducted in this field, and they have often 

been retrospective, and therefore have limited value compared 

to other study designs, such as prospective studies, and also 

have contradictory results.5,6 Some researchers have raised a 

hypothesis completely inconsistent with the aforementioned 

content due to vascular vasodilatation effects of testosterone 

that high serum levels of testosterone may cause dilatation of 

the spermatic vein and the creation of a varicocele.7

The pathology of varicocele is not clearly known, and 

the following hypotheses are proposed: renal and suprarenal 

reflux, oxidative stress and hypoxia, autoimmune hypothesis, 

hormonal dysfunction, and temperature increase. In addition 

to the vital importance of testosterone in sexual function and 

fertility, testosterone is participating in other activities such 

as message transmission in nerves, smooth muscle relaxation, 

and neuroplasticity.8,9

Varicocele can lead to a decrease in the level of testos-

terone through non-natural increase of testicular temperature 

and disruption of the testicular cooling system. Varicocele 

can also decrease testosterone levels through oxidative stress 

and impairment in the synthesis of androgens.10,11

Testosterone deficiency (,280 g/dL) leads to the fol-

lowing symptoms: decrease in sexual function, erection 

and ejaculation dysfunction, depression, sleep disorder, 

susceptibility to metabolic syndrome, anemia, increase in 

leptin, and vasomotor disorder, which cause a lot of harm to 

patients and require testosterone replacement, which has the 

following side effects, despite all the benefits: fluid reten-

tion, hepatic toxicity and hepatocellular carcinoma, breast 

and prostate cancer progression, sleep apnea, gynecomastia, 

and polycythemia.12 Several studies have been carried out in 

the light of the harmful and negative effects of lowering the 

level of testosterone on different parts of the human body, 

but given the severity effect of varicocelectomy, they do not 

have certain results about varicocelectomy and its effect on 

the serum levels of testosterone.6,13–16

Also, some studies conducted in Iran have uncertainty, as 

Jangkhah et al17 in 2014 showed the obvious effects of vari-

cocelectomy on serum testosterone, but these authors have 

mentioned that there is no significant difference of testos-

terone level between groups in a study in 2013.18 Regarding 

the controversial results reported from the severity effects 

of varicocele on the level of reproductive hormones and the 

vital importance of this problem, the present study was con-

ducted to evaluate changes in serum levels of testosterone, 

follicle-stimulating hormone (FSH), and luteinizing hormone 

(LH) after varicocelectomy. The results of this study may 

be helpful in the treatment of patients with varicocele and 

testosterone deficiency syndrome.

Methods
A total of 100 men with varicocele after puberty who need 

varicocelectomy were involved in the study, based on the 

similar study done in Iran by Jangkhah et al.19

Grading was done by physical examination, so that if the 

varicocele veins were visible without Valsalva maneuver, 

it was considered as grade III, if the varicocele veins were 

palpable and visible with Valsalva maneuver in normal mode, 

it was considered as grade II, and if the varicocele veins were 

palpable only with Valsalva maneuver, it was considered as 

grade I. All grades of varicocele were included in this study. 

Exclusion criteria were as follows: history of inguinoscrotal 

surgery, history of undescended testicle (UDT), trauma, 

or testicular torsion, endocrine disease (thyroid disorders, 

pituitary and so on), chronic hepatic disease and chronic 

renal diseases (changes in tesosterone levels linked to sex 

hormone-binding globulin [SHBG] changes), recurrent 

clinical varicocele, azoospermia, and receiving exogenous 

androgen, clomiphene, or aromatase inhibitors.

All patients in Imam Khomeini Hospital of Urmia, Iran, 

three blood samples ~2 mL were collected by an experienced 

technician at intervals 15–20 minutes. Then, the collected 

serums were mixed and frozen at −20°C. The samples were 

taken by a qualified technician at the Imam Khomeini Hos-

pital Laboratory.

Testosterone, LH, and FSH were measured for all cases. The 

measurement of testosterone level was performed at 8–11 am 

in all cases. The measurement of LH and FSH hormones was 

done using the Iranian kit (Pishtaz Teb Diagnostics, Tehran, 

Iran) by means of ELISA method and the measurement of 

testosterone was done using the American kit (Monobond 

Plus; Ivoclar Vivadent, Schaan, Liechtenstein) by means of 

ELISA method. Based on the answers, patients were divided 

into two groups of 50 persons including hypogonadal patients 

with testosterone ,280 ng/mL and eugonadal patients with 

testosterone .280 ng/dL.

In the next step, all patients under spinal anesthesia and 

in supine position underwent microscopic inguinal varico-

celectomy surgery by a surgeon. Thus, after inguinal incision, 

spermatic cord was elevated using microscope and dilated 

veins of loop cord were closed. After 3 months of surgery, 

again the levels of testosterone, LH, and FSH were measured 

and recorded using the same way and same previous kits.

Regarding the consistency of the testicles that were evalu-

ated during physical examination, the normal consistency of 
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the testicle was defined as firm rubbery testicle, the softer 

consistency of the testicular was defined as a firm testicle, 

and the harder consistency of the testicular was defined 

as a hard testicle, based on the Campbell-Walsh Urology 

definitions.22

This study was approved by the ethics committee of 

Urmia University of Medical Science (ID code: 1393-04-

40-1470), the written informed consent was obtained from 

patients for their data to be used in the study, the objectives 

of the study were explained to all participants, and all of them 

accepted to participate and were assured of the confidential-

ity of their individual information as well as the voluntary 

nature of participating in the study.

Results
A total of 100 patients with varicocele after puberty who 

required varicocelectomy were enrolled in the study and were 

divided into two groups with 50 patients each. The average 

age of hypogonadal patients was 28.68±8.37 years and that 

of eugonadal patients was 28.84±7.89 years. The mean body 

mass index of hypogonadal patients was 24.54±3.84 kg/m2 

and that of eugonadal patients was 24.50±5.42. The mean 

testosterone level in hypogonadal patients before surgery 

was 215.22±83.31  ng/dL and after varicocelectomy was 

326.95±35.125  ng/dL. Based on paired-samples statistics 

examination, there was a significant difference between 

testosterone levels before and after varicocelectomy surgery 

in hypogonadal patients.

The mean FSH level in hypogonadal patients before 

varicocelectomy was 4.09±2.12 mIU/mL and after vari-

cocelectomy was 3.91±1.73  mIU/mL. Based on paired-

samples statistics examination, there was no significant 

difference between FSH levels before and after varicocelec-

tomy surgery in hypogonadal patients. The mean LH level 

in hypogonadal patients before surgery was 4.09±2.47 IU/L 

and after varicocelectomy was 3.80±2.21 IU/L. Based on 

paired-samples statistics examination, there was a sig-

nificant difference between LH level before and after 

varicocelectomy surgery in hypogonadal patients. The 

mean testosterone level in eugonadal patients before 

surgery was 471.90±145.71  ng/dL and after varico-

celectomy was 496.57±145.61  ng/dL. Based on paired-

samples statistics examination, there was no significant 

difference between testosterone levels before and after 

varicocelectomy surgery in eugonadal patients. The 

average FSH level in eugonal patients before surgery 

was 4.92±3.14  mIU/mL and after varicocelectomy was 

4.36±2.39  mIU/mL. Based on paired-samples statistics 

examination, there was no significant difference between FSH 

levels before and after varicocelectomy in eugonal patients  

(Table 1).

In this study, 91 patients had a normal testis and nine 

patients had a firm testis during physical examination. 

The average testosterone level in patients with normal testis 

before surgery was 346.61±178.38 ng/dL and after surgery was 

425.70±155.29 ng/dL. The average testosterone level in patients 

with firm testis before surgery was 312.66±138.91 ng/dL and 

after surgery was 386.44±90.71  ng/dL. Based on paired-

samples statistics examination, there is significant difference 

between testosterone levels before and after surgery in patients 

with firm testis (P=0.051). The average FSH level in patients 

with normal testis before surgery was 4.46±2.67 mIU/mL, 

and after surgery it was 4.04±2  mIU/mL. The average 

FSH level in patients with firm testis before surgery was 

4.92±2.05 mIU/mL and after surgery was 5.15±2.27 mIU/mL. 

The average level of LH in patients with normal testis 

before surgery was 4.46±2.58  IU/L, which decreased to 

4.09±2.19 IU/L after surgery. The mean level of LH in patients 

with firm testis before surgery was 4.75±2 IU/L and after 

surgery was 4.42±1.87  IU/L. The average testosterone 

level in patients with normal testis before surgery was 

346.61±178.38  ng/dL, and the level in patients with firm 

testis was 312.66±138.97 ng/dL. Based on Mann–Whitney 

Wilcoxon U examination, there is no significant difference 

in testosterone (P=0.79), FSH (P=0.29), LH (P=0.57), and 

testosterone (P=0.45) between normal testis and firm testis 

(Table 2).

The average FSH level after surgery in patients with 

normal testis was 4.04±2 mIU/mL and in patients with firm 

testis was 5.12±2.77  mIU/mL. Based on Mann–Whitney 

Wilcoxon U examination, there is no significant difference 

in LH level examination (P=0.42). In this study, seven 

patients had grade I varicocele, 24 patients had grade II 

varicocele, and 69 patients had grade III varicocele. The 

average testosterone level in patients with grade I varicocele 

before surgery was 492.42±227.34 ng/dL and after surgery 

Table 1 Comparison of T, LH, and FSH levels after and before 
surgery in hypogonadal and eugonadal patients

Variable Before 
surgery

After 
surgery

P-value

Hypogonad T (ng/dL) 215.22±83.31 326.95±35.125 0.01
FSH (mIU/mL) 4.09±2.12 3.91±1.73 0.06
LH (IU/L) 4.09±2.74 3.80±2.21 0.01

Eugonad T (ng/dL) 471.90±145.71 496.57±145.61 0.16
FSH (mIU/mL) 4.92±3.14 4.36±2.39 0.11
LH (IU/L) 4.69±2.29 4.44±2.07 0.01

Abbreviations: LH, luteinizing hormone; FSH, follicle stimulating hormone; T, 
testosterone.
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increased to 574.71±191.70 ng/dL. The average testosterone 

level in patients with grade II varicocele before surgery 

was 423.45±161.61 ng/dL, and after surgery increased to 

484.29±127.55 ng/dL. The mean FSH level in patients with 

grade I varicocele before surgery was 3.67±1.78 mIU/mL, 

and after surgery decreased to 3.21±1.37  mIU/mL. The 

average FSH level in patients with grade II varicocele before 

surgery was 4.76±2.19 mIU/mL and after surgery decreased 

to 4.27±1.84 mIU/mL. Based on paired-samples statistics 

examination, there is a significant difference between FSH 

levels before surgery and after surgery in patients with grade II 

varicocele (P=0.02). The average FSH level in patients with 

grade III varicocele before surgery was 4.51±2.93 mIU/mL 

and after surgery decreased to 4.18±2.22 mIU/mL. Based 

on paired-samples statistics examination, there is a signifi-

cant difference between LH levels before surgery and after 

surgery in patients with grade II varicocele (P=0.02). The 

average LH level in patients with grade III varicocele before 

surgery was 4.36±2.68 IU/L and after surgery decreased to 

4.03±2.23  IU/L. The average difference in the increasing 

level of testosterone was 119.48±89.26 ng/dL in hypogonadal 

patients after varicocelectomy and 37.74±74.85 ng/dL in 

eugonadal patients after varicocelectomy (Table 3).

The mean difference in the increasing level of testoster-

one in patients with varicocele grades I, II, and III after sur-

gery was 82.28±81.56, 60.83±15.93, and 84.42±11.68 ng/dL, 

respectively. Based on ANOVA with the P-value of 0.55, 

there was no significant difference between the increasing 

levels of testosterone in patients with varicocele grades I, II, 

and III. Based on ANOVA examination, there was no sig-

nificant difference between increased levels of testosterone 

in patients with varicocele grades I and II. The comparison 

of increasing level of testosterone in patients with varicocele 

grade I with that in patients with varicocele grade III also was 

not significant. According to the comparison, the increase 

in testosterone level of patient with grade III varicocele was 

not significant.

The mean level difference of FSH in patients with 

varicocele grades I, II, and III was 0.39±0.62, 0.49±0.96, 

and 0.32±0.24  mIU/mL, respectively. Based on ANOVA 

statistics examination with P-value =0.92, there was no 

significant difference in the decreasing level of FSH accord-

ing to patients in varicocele grade in this study. Based on 

conducted comparison between patients’ FSH level decreas-

ing with varicocele grade I and III, there was no significant 

difference after surgery in patients with varicocele grades I, 

II, and III and the differences were 1.12±0.46, 0.64±0.51, and 

0.177±0.35 IU/L, respectively. Based on ANOVA examina-

tion with P-value 0.52, there was no significant difference 

between the decreasing level of LH and the grade of varico-

cele. Based on ANOVA and the comparison of the decreasing 

level of LH in patients with varicocele grade I versus grade II, 

the decreasing level of LH was not significant. Based on 

ANOVA and the comparison of the decreasing level of LH 

in patients with varicocele grade II versus grade III, there was 

also no significant difference between the decreasing level of 

LH in patients with varicocele grades II and III.

The mean difference in the increasing levels of tes-

tosterone in patients with normal testis after surgery was 

79.08±9.61 ng/dL, and the level in patients with firm testis 

was 96.48±32.16 ng/dL. The mean decreasing level of FSH 

in patients with normal testis was 0.42±1.8 mIU/mL, and the 

level in patients with firm testis was 1.5±0.19 mIU/mL. Based 

on nonparametric Mann–Whitney U statistics examination, 

there was no significant difference between variations in the 

decreasing level of FSH in patients with firm and normal 

testis. The mean difference in the LH reduction in patients 

with normal testis was 0.42±0.29 IU/L, and the difference 

in patients with firm testis was 0.79±0.37 IU/L. Based on 

nonparametric Mann–Whitney U statistics examination, there 

is no significant difference between variation in LH level in 

patients with normal and firm testis.

Table 2 Comparison of T, LH, and FSH levels after and before 
surgery based on testis examination (normal/firm)

Variable Before 
surgery

After 
surgery

Testis 
examination 

P-value

T (ng/dL) 346.61±178.38 425.70±155.29 Normal 0.03
312.66±138.91 386.44±90.71 Firm 0.05

FSH (mIU/mL) 4.46±2.76 4.04±2.00 Normal 0.02

4.92±2.05 5.12±2.77 Firm 0.17

LH (IU/L) 4.4±2.58 4.09±2.19 Normal 0.01
4.75±2.00 4.42±1.87 Firm 0.05

Abbreviations: LH, luteinizing hormone; FSH, follicle stimulating hormone; T, 
testosterone.

Table 3 Comparison of T, FSH, and LH levels before and after 
surgery based on varicocele grading

Variable Grade Before 
surgery 

After 
surgery 

P-value 

T (ng/dL) Grade I 492.42±227.34 574.71±191.70 0.03
Grade II 423.45±161.61 484.29±127.55 0.001

Grade III 300.66±157.25 385.08±138.46 0.001

FSH (mIU/mL) Grade I 3.61±1.78 3.21±1.37 0.82

Grade II 4.76±2.19 4.27±1.84 0.02

Grade III 4.51±2.93 4.18±2.22 0.19

LH (IU/L) Grade I 4.34±2.29 4.18±2.20 0.02

Grade II 4.91±2.15 4.36±1.97 0.02
Grade III 4.36±2.68 4.03±2.23 0.006

Abbreviations: LH, luteinizing hormone; FSH, follicle stimulating hormone; T, 
testosterone.
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Discussion
Varicocele is dilation of veins in pampiniform plexus and 

the veins’ turbulent blood flow.1 The relation between clini-

cal varicocele and impaired testosterone production is not 

clearly known.2,4 The mean testosterone level in hypogonadal 

patients before surgery was significantly less than in hypogo-

nadal patients after surgery. The mean FSH level had no 

significant decrease but the mean LH level had a significant 

decrease following varicocelectomy. In eugonadal group, the 

testosterone level before surgery was slightly changed after 

surgery, which was not significant. A decrease in FSH and 

LH after surgery was significant in both groups. In grades I, 

II, and III, an increase in testosterone was significant.

Hypothalamus by depleting GnRH releases LH and FSH 

from anterior pituitary gland. LH and FSH are the primary 

hormones of pituitary, which regulate testicular function. 

Androgen and estrogen regulate LH releasing by negative 

feedback pass way. LH and FSH are known as only effective 

gonadal hormones. In testis, LH stimulates steroidogenesis 

by the induction of mitochondrial conversion of cholesterol 

to pregnenolone and testosterone in Leydig cells and FSH 

banded to Sertoli cells and spermatogonia membrane in tes-

tis, and it is a main growth stimulator of seminifer tubules 

beginning in puberty. Varicocele is a common problem and 

increases internal scrotal temperature, and high temperature 

can cause reduction of testosterone synthesis by Leydig cells, 

and germinal cells damage protein metabolism and decrease 

Sertoli cell function.

The adverse effects of varicocele on spermatogenesis and 

fertility have been known for a long time, but the relation 

between clinical varicocele and impaired testosterone pro-

duction is not clearly identified.2–4 In some hypothesis, harm-

ful effects of varicocele on testis are explained and, in their 

comments, the effects of ambient temperature are accepted. In 

normal condition in scrotum, there is a temperature exchange 

mechanism between the out flow from pampiniform venous 

plexus and blood in flow to testis as supporting the cooling 

temperature required for optimal sperm production.20

Thermal effects caused by the varicoocele have negative 

effect on the production of testosterone.18,21 In this study, 

TT after varicocelectomy in patients with hypogonadism 

increased significantly compared to before surgery.

Abdel-Meguid et al studied a group of men, monitored 

them for 6 months, indicated that the improvement in tes-

tosterone level in hypogonadal patients was clearly more 

than that in eugonadal patients, and finally concluded that 

varicocele could decrease testosterone level, leading to an 

improvement in hypogonadal patients.13 Alan and Louis, in a 

retrospective study, indicated that varicocelectomy improves 

the testosterone level independent of varicocele grade, which 

is fully consistent with our results.12 In our study, the mean 

difference in the increasing level of testosterone in grades 

I, II, and III showed a significant increasing per level after 

varicocelectomy. In the comparison of the difference between 

TT of grades I, II, and III, there was no significant difference 

suggesting the notifiable effect of varicocele grade, which 

is similar to our results. In 50 cases of hypogonadal patients 

after varicocelectomy, there was improvement in 34 cases 

(68%) (T.200), of whom three (6%) were grade I, six (12%) 

were grade II, and 25 (50%) were grade III. The serum level 

of testosterone after varicocelectomy in patients with firm 

testis and normal testis was increased significantly, but the 

difference level in patients with firm testis and normal testis 

before surgery and after surgery was not significant.

Su et al15 showed that the men with firm testis based 

on physical examination before surgery had more increase 

in testosterone level after varicocelectomy. A decrease in 

the serum level of FSH and LH was shown after varico-

celectomy and was different in the various subgroups. As 

FSH reduction in grade III and grade I was not significant, 

FSH reduction was significant. FSH reduction was also not 

significant between hypogonadal and eugonadal patients, 

based on physical examination. LH in grades I, II, and III of 

hypogonadal and eugonadal patients with varicocele, with 

firm testis and normal testis, showed a significant decrease, 

which could show improvement in testosterone level due to 

varicocelectomy.

Li et al showed the decreasing level of FSH and LH 

after varicocelectomy which was nonsignificant in almost 

cases.6 In this study, LH and FSH gonadotropins before 

varicocelectomy were normal. To date, there have been few 

studies on LH, DSH, and testosterone, and there is a need for 

more research in this field. It is suggested that similar study 

evaluating hormonal changes after varicocelectomy in a time 

shorter than 3 months be done in the future.

Limitations
The major limitation of this study was small sample size and 

performing in the single center. Further studies are needed to 

access additional information about the prediction of serum 

level of testosterone, LH, and FSH in patients with varicocele 

for better treatment.

Conclusion
Our study results in comparison with other studies showed 

that in patients with varicocele due to varicocelectomy, 

testosterone level improved, so that its increase in hypogo-

nadal patients is more significant than in eugonadal patients. 
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It seems that surgical treatment is useful for the increase in 

testosterone. The decreasing level of FSH and LH was shown 

in all patient groups with varicocele after varicocelectomy 

due to testosterone increase.
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