
Introduction 
Male infertility is a major social, economic, and med-

ical problem affecting a large proportion of the human pop-
ulation.1 In the developing world, only females are 
considered the cause of infertility and are treated.2 
Amongst the various causes of male infertility, varicocele 
is one of the most important causes of male infertility, al-
though it is either not considered a cause of infertility or 
not diagnosed properly. This is either due to some socioe-
conomic issues or the shyness of the patients to share their 
problem with colleagues, elders, or doctors.3 A myriad of 
clinical conditions give rise to male infertility, ranging 
from simple infection to testicular cancer, azoospermia, 
and even the absence of testes. Scrotal pathologies are 
among the major causes of infertility. In most health de-
livery systems, only semen analysis relies upon male in-
fertility, but this analysis can reveal only the health and 
count of sperm, not the cause. With the use of ultrasound, 
the cause of male infertility can be determined. Early di-
agnosis and timely treatment can help reduce the number 
of infertility cases.4 

Common tests of male reproductive function include 
the measurement of serum testosterone levels. The normal 
range of testosterone that circulates freely in plasma is 50 
to 210 pg/mL.5 The total testosterone concentration ranges 
from 300 to 1000 ng/mL in normal fertile individuals.6 
Other tests include semen analysis, which establishes the 
fertility status and function of the seminiferous tubules, 
epididymis, and accessory sex glands.7 A sperm sample is 
collected and examined microscopically for count, motil-
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Male infertility is the root cause of social, psychological, economic, and medical problems. Obesity, culminating in varicocele, 
is one of the leading causes of male infertility. Veins of the lower abdomen are compressed by excessive subcutaneous fat, and 
the return of blood from the scrotum is compromised. This increases the intratesticular temperature, which decreases sperm 
quality. The objective of this study was to determine the influence of obesity on male infertility, particularly varicocele develop-
ment. This cross-sectional study was conducted for 18 months with 172 men. The participants were categorized into obese and 
nonobese groups. Color Doppler ultrasound was performed to detect varicocele and related conditions. A chi-square test was ap-
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ity, and shape. It can be useful in diagnosing cases of in-
fertility. Normal sperm counts are typically greater than 15 
million/mL and motility is greater than 40%.8,9 

Varicocele is considered the most common cause of 
male infertility. Its frequency in infertile couples is approx-
imately 49.4%. Ovulation disorders are considered the 
most common cause in females, and their prevalence is 
57.5%.10 The causes of infertility are highly complex. In 
recent years, many couples have delayed starting a family 
to focus on their careers. As a consequence of advanced 
maternal and paternal age, couples face difficulty conceiv-
ing and are undergoing infertility investigations.11 Even 
though physically fit, the couple might experience some 
social and psychological stress that impedes the process of 
conception.12 

Ultrasonography is commonly utilized in the evalua-
tion and diagnosis of male factor infertility and functions 
as an adjunctive method for use with assisted reproductive 
techniques.13 In addition to the ability to visualize anatomic 
detail in real-time, enhancements of Doppler, power 
Doppler, and duplex Doppler provide information on un-
derlying physiologic and pathologic processes.14 Varico-
cele is one of the most important causes of male 
infertility.15 Ultrasonography provides significant informa-
tion for both the initial evaluation and diagnosis of male 
factor infertility and may be used concomitantly at the time 
of surgery for the management of select obstructive etiolo-
gies. As ultrasound technology continues to improve, it 
may play an increasingly central role in the management 
of infertile males.16 

Materials and Methods  
Selection and description of the participants 

This cross-sectional analytical study was conducted for 
18 months after the approval of the Institutional Research 
Ethical Committee. The calculated sample size was 172, 
in which systematic random sampling was considered. 
Written informed consent was obtained from all the par-
ticipants. Those with clinical evidence of infertility or with 
a previous history of testicular trauma or surgery were ex-
cluded from the study. The included subjects were divided 
into two groups on the basis of their body mass index 
(BMI): obese (BMI>25) and nonobese (BMI<25). There 
were 86 participants in each of the two groups. 

Data collection and measurement 
The sample was calculated via the statistical sample 

size power formula. A Toshiba Xario instrument equipped 
with a linear transducer with a frequency range of 7-14 Hz 

was used. Grayscale, color, power, and pulsed Doppler 
were used for the scanning of patients. The American In-
stitute of Ultrasound in Medicine guidelines for the scrotal 
ultrasound were used.17 Patients were positioned supine, 
and the scrotum was supported and distended by having 
the patient gently pull the penis upward. A water-based gel 
followed by a transducer was moved gently over the scrotal 
area, and the vein diameter was measured on a grayscale 
on both sides by making color Doppler ultrasound assess-
ments.17 Color Doppler settings optimized for low flow de-
tection included a velocity scale of approximately 3 cm/s, 
a minimal wall filter, and maximum gain without artifacts. 
Blood flow direction was observed during Valsalva and 
normal respiration to detect reflux. Vein diameter >2.5mm 
and blood flow reflux indicated varicocele.18 

Statistics 
The chi-square test was applied via the Statistical 

Package for Social Sciences (SPSS) version 27 to deter-
mine the associations of obesity with varicocele and infer-
tility. The odds ratio (OR) and relative risk (RR) were also 
calculated. A p-value less than 0.05 was considered signif-
icant. 

Results 
Among the 172 subjects, 25 were diagnosed with 

varicocele, of whom 17 patients were obese, and 8 were 
nonobese (Table 1). These proportions indicate that varic-
ocele development occurred in 68% of the obese patients 
compared with 32% of the nonobese patients. A significant 
association of varicocele with obesity was observed 
(p<0.05). OR of varicocele formation in obese patients was 
2.4, and the RR was 2.12. Figures 1 and 2 show the ultra-
sound images of subjects diagnosed with varicocele. 

In the nonobese group, 64 (74.5%) and 22 (25.5%) pa-
tients were fertile and infertile, respectively, whereas in the 
obese group, 45 (52.33%) and 41 (47.67%) patients were 
fertile and infertile, respectively. Since the majority of the 
varicocele-positive subjects were obese (17) and infertile 
(23), it can be inferred that a larger percentage of obese 
and infertile subjects were diagnosed with varicocele than 
nonobese and infertile subjects were. 

Table 2 shows that varicocele was also significantly as-
sociated with infertility (p<0.0001). However, oligosper-
mia was detected in 22 (95.7%) of the 23 infertile patients 
with varicocele and 21 (52.5%) of the 40 infertile patients 
without varicocele (Table 3). Both tables indicate that 
varicocele development alone is not responsible for infer-
tility but is caused by many other factors, with obesity 
being one such factor, as indicated by our findings. 

[Italian Journal of Medicine 2024; 18:1827] [page 475]

Obesity: a potential cause of varicocele leading to male infertility

Table 1. Association between obesity and varicocele. 

Varicocele Total 
No Yes

Obese 69 17 86 (50%) 
Non-Obese 78 8 86 (50%) 

147 (85.5%)          25 (14.5%)
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Figure 1. Ultrasound images of a 31-year-old obese patient with varicocele measuring 3.6 mm and 2.9 mm on the right and 3.0 
mm on the left.

Table 3. Laboratory findings for varicocele. 

Lab findings Varicocele       Total 
No Yes

Abnormal morphology 1 0 1 (0.6%) 
Aspermia 2 0 2 (1.2%) 
Azoospermia 7 0        7 (4.1%) 
Increased pus cells 7 1         8 (4.7%) 
Normal 108 2 110 (64.0%) 
Oligospermia 21 22        43 (25.0%) 
Pus cells 1 0 1 (0.6%) 

147 (85.5%)           25 (14.5%) 172

Table 2. Association between varicocele and infertility. 

Varicocele Total p 
No Yes

0.0001 
Fertile 107 2 109 (63.4%)     
Infertile 40 23 63 (36.6%)     

147 (85.5%)          25 (14.5%) 172
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Discussion and Conclusions 

The association of varicocele with obesity was esti-
mated: 8 (9.3%) nonobese patients had varicocele, whereas 
17 (19.7%) in the obese group had varicocele. In this con-
text, a review was conducted by Chaudhuri et al. to deter-
mine the influence of obesity on male infertility. Obesity, 
increased scrotal temperature, and varicosity lead to male 
infertility.19 In 2010, a meta-analysis was conducted by 
Xiao-Bin et al. to determine the association between obe-
sity and varicocele as causes of male infertility. However, 
it concluded that obesity is negatively associated with the 
presence of varicocele.20 In 2022, a meta-analysis was con-
ducted by Hu et al. on the association between varicocele 
and obesity in the Chinese population. It was concluded 
that obesity is associated with varicocele in individuals of 
reproductive age. However, they added that the likelihood 

of varicocele varies with position. Furthermore, the effects 
of weight management and varicocele on fertility should 
be taken into account in fertility guidance.21 The findings 
of the current study correlate with the literature except for 
a single study in which varicocele was negatively associ-
ated with obesity. Most likely, with an increase in the 
amount of subcutaneous fat, varicocele has not been prop-
erly evaluated. The rest of the studies favor the likelihood 
of varicocele with obesity. 

A study conducted by Guo et al. in 2019 analyzed the 
sperm quality in obese and nonobese individuals. They 
concluded that semen quality was not sufficiently affected 
by obesity.22 Another study was conducted by Wang et al. 
in 2021 to determine whether semen quality is affected by 
obesity. They included known infertile patients in the study 
samples. It was concluded that obesity affects semen qual-
ity to a certain extent and that maintaining normal weight 
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Figure 2. Ultrasound images of a 26-year-old obese patient with a right-sided varicocele measuring 7.0 mm and 5.4 mm; and 
a left-sided varicocele measuring 6.9 mm and 6.6 mm.
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may be an effective way to improve male fertility.6 The re-
lationship between obesity and infertility and its possible 
mechanism were studied by Chaudhuri et al. in 2021. They 
explained the possible obesity-mediated mechanisms, es-
pecially via physical factors, OS induction, endocrine mod-
ulation, immune alterations, and genetic and epigenetic 
changes, which may culminate in perturbed spermatogen-
esis, disrupted sperm DNA integrity, compromised sperm 
functions, and diminished semen quality, leading to im-
paired male reproductive functions.19 The findings of the 
current study are well correlated with the published data. 
According to the current study, obesity does not signifi-
cantly affect male infertility, but it is mildly associated with 
male infertility. 

In the present study, 2 patients had varicocele while 
they were fertile, and 23 patients had varicocele and an in-
fertility history. In this context, a review was conducted by 
Jensen et al. in 2017 to determine the relationship between 
varicocele and infertility. Varicocele is considered the most 
common cause of male infertility, but some men with 
varicoceles are able to father children, even without inter-
vention. In addition, improvements in semen quality after 
varicocelectomies do not always result in spontaneous 
pregnancy. Studies regarding the possible pathophysiolog-
ical mechanisms behind varicocele-induced infertility have 
attempted to address these controversies. It was concluded 
that varicocelectomies have promising effects on semen 
quality and pregnancy outcomes in couples with docu-
mented infertility only if the male partner has a clinically 
palpable varicocele and affects semen parameters.23 A re-
view study revealed that varicocele was believed to be the 
cause of male infertility, but until 1952, the Edinburgh sur-
geon Selby Tulloch reported restored spermatogenesis in 
an azoospermic man after excision of bilateral varicoceles. 
By the 1960s, there was a general belief that varicocele 
caused infertility and that it did this either by raising the 
scrotal temperature or by toxic reflux of adrenal steroids. 
The argument at the time was not about effectiveness but 
rather about whether it was important to ligate the cremas-
teric veins or the internal spermatic vein.24 A study was 
conducted by Alkhayal et al. in 2023 to determine the out-
comes of varicocelectomy in the form of pain relief and 
fertility. For 37 out of 47 of all patients, varicocelectomies 
for pain led to pain relief.25 
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