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Varicocele may not have a chronic low-grade inflammatory
background on vascular endothelium
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Abstract

Background: There is not enough finding about
effects of metabolic parameters on varicocele in the
literature.

Methods: Consecutive patients with a surgical re-
pair history of varicocele were collected into the first,
and age-matched control cases were collected into
the second, groups.

Results: The study included 31 patients with varic-
ocele and 80 control cases, totally. Mean age of vari-
cocele patients was 37.0 years. Interestingly, 77.4%
of the varicoceles were on the left side and 9.6% of
them were on the right side (p<0.05), and 12.9% of
them were found bilaterally. When we compared the
two groups according to mean weight, height, body
mass index, triglyceride, and low density lipopro-
teins and prevalences of smoking, white coat hyper-
tension, hypertension, diabetes mellitus, and coro-
nary artery disease, there was not any significant
difference according to any metabolic parameter in
between (p>0.05 for all).

Conclusion: Although the metabolic syndrome
is a chronic low-grade inflammatory process on
vascular endothelium, terminating with an accel-
erated atherosclerosis, end-organ failure, early
aging, and premature death, varicocele may not
have a chronic low-grade inflammatory background
on vascular endothelium in general. On the other
hand, thalassemias and other causes of splenom-
egaly may cause torsion of the left renal vein
and prevent its drainage. So drainage problems
at the level of left renal vein due to the stronger
arterial walls that cannot be obstructed easily may
explain the higher prevalence of varicocele and renal
atrophy on the left side in the literature since the left
testicular vein drains into the left renal vein.
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Introduction

Due to the prolonged survival of human beings, systemic
atherosclerosis may be the major health problem in
this century, and its association with sedentary lifestyle,
excess weight, smoking, and alcohol is collected under
the heading of metabolic syndrome (1, 2). The syndrome
is characterized by a chronic low-grade inflammatory
process on vascular endothelium in the whole body (3).
The inflammatory process is particularly accelerated by
some factors including physical inactivity, excess weight,
smoking, alcohol, chronic inflammation and infections,
and cancers (4, 5). The syndrome can be slowed down
with appropriate nonpharmaceutical approaches including
lifestyle changes, diet, exercise, cessation of smoking, and
withdrawal of alcohol (6). The syndrome contains reversible
indicators including overweight, white coat hypertension
(WCH), impaired fasting glucose, impaired glucose
tolerance, hyperlipoproteinemias, alcohol, and smoking for
the development of irreversible consequences including
obesity, hypertension (HT), type 2 diabetes mellitus (DM),
chronic obstructive pulmonary disease, cirrhosis, chronic
renal disease, peripheric artery disease, coronary artery
disease (CAD), and stroke (7, 8). In another perspective,
the metabolic syndrome may be the most significant
disease of human beings decreasing quality and duration
of human lifespan at the moment. The syndrome induced
accelerated atherosclerotic process in the whole body may
be the leading cause of end-organ failure, early aging, and
premature death for both genders. For example, CAD is
the leading cause of death in developed countries. On
the other hand, varicocele is a dilatation of pampiniform
venous plexus within the scrotal sac (9-12). It occurs in 15-
20% of males and 40% of infertile males, since researchers
documented a recurrent pattern of low sperm count, poor
motility, and predominance of abnormal sperm forms in
varicocele cases (13-15). We tried to understand whether
or not there are some significant relationships between
metabolic parameters and varicocele in the present study.

Material and methods

The study was performed in the Internal Medicine Polyclinic
of the Mustafa Kemal University between March 2007 and
December 2009. Consecutive patients with a surgical
repair history of varicocele were collected into the first, and
age-matched control cases were collected into the second,
groups. Their medical histories including smoking habit,
HT, DM, CAD, and already used medications were learnt,
and a routine check up procedure including fasting plasma
glucose (FPG), triglyceride, low density lipoproteins (LDL),
and an electrocardiography was performed. Current daily
smokers at least for the last six months, and cases with
a history of five pack-years were accepted as smokers.
Insulin using diabetics and patients with devastating
illnesses including malignancies, acute or chronic renal
failure, chronic liver disease, hyper- or hypothyroidism, and
heart failure were excluded to avoid their possible effects
on weight. Body mass index (BMI) of each individual was
calculated by the measurements of the same internist
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instead of verbal expressions. Weightin kilograms is divided
by height in meters squared (16). Office blood pressure
(OBP) was checked after a 5 minute rest in seated position
with the mercury sphygmomanometer on three visits, and
no smoking was permitted during the previous 2 hours. A
10 day twice daily measurement of blood pressure at home
(HBP) was obtained in all cases, even in normotensives in
the office due to the risk of masked hypertension after a 10
minutes of education about proper blood pressure (BP)
measurement techniques (17). The education included
recommendation of upper arm while discouraging wrist
and finger devices, using a standard adult cuff with bladder
sizes of 12 x 26 cm for arm circumferences up to 33 cm in
length and a large adult cuff with bladder sizes of 12 x40 cm
for arm circumferences up to 50 cm in length, and taking a
rest at least for a period of 5 minutes in the seated position
before measurement. A 24 hour ambulatory blood pressure
monitoring was not required due to its equal effectiveness
with HBP measurements (8). Eventually, HT is defined as
a BP of 135/85 mmHg or greater on HBP measurements
(17). WCH is defined as OBP of 140/90 mmHg or greater,
but mean HBP of lower than 135/85 mmHg, and masked
HT as OBP of lower than 140/90 mmHg, but mean HBP
of 135/85 mmHg or greater (17). Cases with an overnight
FPG level of 126 mg/dL or greater on two occasions or
already using antidiabetic medications were defined as
diabetics. An oral glucose tolerance test with 75-gram
glucose was performed in cases with a FPG level between
100 and 125 mg/dL, and diagnosis of cases with a 2 hour
plasma glucose level of 200 mg/dL or higher is DM (16).
A stress electrocardiography was performed in suspected
cases, and a coronary angiography was obtained only for
the stress electrocardiography positive cases. Eventually,
mean weight, height, BMI, triglyceride, and LDL values
and prevalence of smoking, WCH, HT, DM, and CAD
were detected in each group, and results were compared
in between. Mann-Whitney U Test, Independent-Samples
T Test, and comparison of proportions were used as the
methods of statistical analyses.

The study included 31 patients with varicocele and 80
control cases, totally. Mean age of varicocele patients was
37.0 years. Interestingly, 77.4% of the varicoceles were
on the left side and only 9.6% of them were on the right
side (p<0.05), and 12.9% of them were found, bilaterally.
When we compared the two groups according to mean
weight, height, BMI, triglyceride, and LDL values and
prevalence of smoking, WCH, HT, DM, and CAD, there
was not any statistically significant difference according to
any metabolic parameter in between (p>0.05 for all) (Table
1 - next page).
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Table 1: Characteristic features of the study cases

Variahles Cases with varicocele  p-value  Control cases

POPULATION AND COMMUNITY STUDIES

Number 31 80

Mean ear, 37.0+12.5 (18-75) Ms* 3B.1+11.1 (19-75)
Prevalence of smoking £1.2% (19) Ms 52.5% (42)
Meanweight (kg) 80.0% 14 6 (51-99) Ms 795+128(52-111)
Mean height {cm) 175.0+7.2 (152-187) Ns 173.5+ 7.2 ({158-195)
Mean BMIt (kg/m2) 26.0+4.2 (16.6-33.5) s 26.3+4.0(1B.0-39.2)
Mean triglyceride (mg/dl) | 131.0£77.3 (63-332) Ms 1640+ B1.7 (51-385)
Mean LDLE {mg/dL) 1278+ 36.1 (66-158) Ns 1258+ 349 (63-208)
Prevalence of WCH& 35.4% Ms 31.2%

Prevalence of HT || 3.2% Ms 1.2%

Prevalence of DM 0.0% Ms 3.7%

Prevalence of CAD** 3.2% Ms 0.0%

*Nonsignificant (p>0.05) tBody mass index fLow density lipoproteins §White coat hypertension
| Hypertension {Diabetes mellitus **Coronary artery disease

Discussion

Probably obesity is found among one of the irreversible
endpoints of the metabolic syndrome, since after
development of obesity, nonpharmaceutical approaches
provide limited benefit either to heal obesity or to prevent
its complications. Overweight and obesity probably lead to
a chronic low-grade inflammation on vascular endothelium
that is associated with many coagulation and fibrinolytic
abnormalities suggesting that excess weight may cause a
prothrombotic and proinflammatory state all over the body
(18). The chronic inflammatory process is characterized by
lipid-induced injury, invasion of macrophages, proliferation
of smooth muscle cells, endothelial dysfunction, and
increased atherogenicity (19, 20). Elevation of C-reactive
protein (CRP) levels in serum carries predictive power for
the development of atherosclerotic end-points (21, 22), and
overweight and obesity are considered as strong factors
for controlling of CRP concentration in serum, because
adipose tissue produces biologically active leptin, tumor
necrosis factor-alpha, plasminogen activator inhibitor-
1, and adiponectin. So adipose tissue is involved in the
regulation of cytokines, and individuals with overweight
and obesity have increased CRP levels in serum (23,
24). On the other hand, individuals with excess weight
will have an increased circulating blood volume as well
as an increased cardiac output, thought to be the result of
increased oxygen need of the extra tissue. The prolonged
increase in circulating blood volume may cause myocardial
hypertrophy and decreased compliance, in addition to the
common comorbidity of atherosclerosis and HT. In addition
to atherosclerosis and HT, FPG and total cholesterol levels

in serum were elevated parallel to the increased BMI values
(25). Similarly, prevalence of CAD and ischemic stroke
increased parallel to increased BMI values in another
study (26). On the other hand, the chronic low-grade
inflammatory process may also cause genetic changes
on the epithelial cells, and the systemic atherosclerotic
process may decrease clearance of malignant cells by
the immune system, effectively (27). Eventually, the risk
of death from all causes including cardiovascular diseases
and cancers increased throughout the range of moderate
to severe weight excess for both genders in all age groups
(28).

Testes are paired male genital organs located in the
scrotal sac. They contain sperm, spermatogonia (sperm
producing cells), Sertoli cells (sperm nourishing cells), and
Leydig cells (testosterone producing cells). Epididymis is
a small tubular structure attached to the testes that serves
as a storage reservoir wherein sperm mature. Sperm travel
through the vas deferens, which connects epididymis to
the prostate gland. Spermatic cord contains vas deferens,
arteries, and veins that are also called pampiniform venous
plexus, nerves, and lymphatics. Pampiniformvenous plexus
drains blood from testes, epididymis, and vas deferens,
and eventually become spermatic veins that drain into the
main circulation of kidneys. Pampiniform venous plexus
may become tortuous and dilated, like varicose veins of
legs. So a scrotal varicocele is simply a varicose dilatation
of the pampiniform plexus above and around the testicle.
As also detected in the present study, varicoceles are much
more common on the left side (nearly 80% to 90%) due to
several anatomic factors including angle at which the left
testicular vein enters the left renal vein, lack of effective
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antireflux valves at the juncture of left testicular vein and
left renal vein, the nutcracker syndrome, and some other
left renal vein anomalies such as passage behind the aorta
(29, 30). The nutcracker syndrome results mostly from the
compression of the left renal vein between the abdominal
aorta and superior mesenteric artery, although some other
variants exist (31). But according to our opinion, the higher
prevalence of varicocele on the left side may mainly be a
result of high prevalence of thalassemia minor and other
causes of splenomegaly in the population that may cause
drainage problems at the level of left renal vein.

The accelerated atherosclerotic process can also affect
the renal arteries, and may lead to poor perfusion of the
kidneys leading to renal failure. The right renal artery is
longer than the left because of the location of the aorta.
Additionally, the right renal artery is lower than the left
because of the position of the right kidney. So the left kidney
possibly has a relatively higher arterial pressure due to the
shorter distance to the heart as an underlying cause of
endothelial damage and atherosclerosis. But according to
our opinion, the accelerated atherosclerotic process alone
cannot explain the significantly higher prevalence of renal
atrophy on the left side in the literature (1.3% versus 0.2%,
p<0.001) (32). On the other hand, the high prevalence
of associated thalassemias (30.3%) and splenomegaly
(51.5%) with the left renal atrophy cases may be important
for the explanation (32), since spleen and left kidney are
closely related organs which may also be observed with
the development of varicose veins from the left renal vein
at the splenic hilus in cirrhotic patients. Any pressure on
the left kidney as in splenomegaly cases, may cause
torsion of the left renal vein, and prevents its drainage.
We especially think about the drainage problems at the
level of left renal vein due to the stronger arterial walls that
cannot be obstructed easily and the higher prevalences
of both renal atrophy and varicocele on the left side in the
literature (11, 32).

A patient with varicocele is usually asymptomatic and
often seeks an evaluation for infertility after failed attempts
at conception. An untreated varicocele, especially if large
enough, may cause long-term deterioration in sperm and
even testosterone production. But presence of a varicocele
does not mean that surgical repair is always required.
Young men with varicocele but normal ipsilateral testicular
volume should be offered follow-up monitoring with annual
objective measurements of testicular volume and semen
analyses, since one-sided varicoceles can often affect
the opposite testicle (9-12). A previous study suggested
that up to 80% of men with a left clinical varicocele had
bilateral varicoceles revealed by noninvasive radiologic
testing (33). Similarly, 16% of varicoceles in patients with
infertility were reported with bilateral occurrence in all of
them (15). Reasons for surgical repair include testicular
pain unresponsive to symptomatic treatment, testicular
atrophy (volume less than 20 mL or length less than 4
cm), and unexplained infertility in males. If an infertile
male has bilateral varicoceles, both should be repaired
since scrotal varicoceles may be the most common cause
of poor sperm production and decreased semen quality.

But how varicoceles impair sperm structure, function,
and production is unknown. Although an increased heat
effect caused by impaired circulation appears to be the
most reproducible defect, the possible effects of pressure,
oxygen deprivation, and toxins may also be responsible.
But regardless of the mechanism of action, varicoceles are
a significant factor in decreasing testicular function and
reducing semen quality in a large percentage of infertile
men.

As a conclusion, although the metabolic syndrome
is a chronic low-grade inflammatory process on
vascular endothelium, terminating with an accelerated
atherosclerosis, end-organ failure, early aging, and
premature death, varicocele may not have a chronic low-
grade inflammatory background on vascular endothelium
in general. On the other hand, thalassemias and other
causes of splenomegaly may cause torsion of the left renal
vein and prevent its drainage. So drainage problems at
the level of left renal vein due to the stronger arterial walls
that cannot be obstructed easily, may explain the higher
prevalence of varicocele and renal atrophy on the left side
in the literature since the left testicular vein drains into the
left renal vein.
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