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Abstract

Background: Varicocele is the major reversible cause of male infertility. It is observed in
35%—40% of all men with primary infertility and in up to 80% of those with secondary
infertility. While varicocele can be associated with testicular discomfort and atrophy, the
negative effects of varicocele on male fertility and semen parameters, as well as recent
evidence identifying varicocele as a risk factor for hypogonadism, are the most relevant
ramifications of the condition.

Objective: To evaluate the negative effect of varicocele on semen parameters
(concentration, motility, volume and morphology) and the outcome of varicocelectomy on
semen parameters and paternity in infertile men.

Patients and Methods: This is a prospective study done in the period from January 2008
to October 2012 at Iraq, Baqubah teaching hospital and private clinic in which 120 patients
are included (those men who are infertile and diagnosed to have varicocele on physical
examination), all those patients are sent for 3 seminal fluid analysis in different times and
different labs , those with impaired semen parameters are subjected to varicocelectomy
through high scrotal incision this had been underwent by the same consultant surgeon, then
follow up of these patients was done at 3,6,12 months by seminal fluid analysis.

Results: The results were as follow, grade 3{(45 patients) the semen parameters
improvement were as follow. Mean sperm count from10..6 x106 mL preoperatively to 36.4
x106ml post operatively. Mean sperm Motility improve from 21.3% to 31.4%. Mean semen
Volume from 1.3 ml to 3 ml. Serm morphology were abnormal sperm in 18 patients
preoperatively , and in 8 patients only post operatively remain abnormal sperm morphology}.
Grade 2 {(25 patients) the improvement were as follow. Mean sperm count from17.3 x106ml
to 32.4x106ml. Mean sperm Motility from25.4% t035.6 %. Mean semen VVolume from 1.9 ml
to3ml. Sperm morphology were abnormal in 9 patients preoperatively and in 5 patients
postoperatively}. Grade 1 {(20 patients) the improvement were as follow, Mean sperm
Count from21.5 x106ml t036.7x106ml, Mean sperm Motility from31.6% to 36.2%, Mean
semen Volume from 2.8ml to 3.8 ml, Sperm morphology were abnormal in 6 patients
preoperatively and in 2 patients postoperatively. Subclinical varicocele (30 patients) the
improvement was very little as follow, Mean sperm Count from 25.4x106ml to 28.3 x106ml,
Mean sperm Motility from 23.3% to 26.4%, Mean semenVolume from 2ml to 2.3 ml, Sperm
morphology were abnormal in 5 patients preoperatively and in 3 patients postoperatively, 8
(6.66%) patients from grade 3 had got pregnant during the 12 months after operation,
3(2.50%) patients from Grade 2 got pregnancy within 12 months of follow up after operation.
One(0.83%) patient got pregnancy from Grade 1 during 12 months of follow up after surgery.
Conclusion: Infertile men with clinical varicocele are a good candidate for
varicocelectomy and they will get benefits in term of semen parameters improvement and
in parity.
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Introduction

Infertility affects 10-15% of couples
who are trying to conceive and malefactors
account for 40-50% [1,2].

Varicocele is the major reversible cause
of male infertility. It is observed in 35%-
40% of all men with primary infertility and
in up to 80% of those with secondary
infertility [3]. Based on a 15% prevalence
of infertility in the  population,
approximately 20% of men with varicocele
have evidence of infertility, while 80% do
not [4].While varicocele can be associated
with testicular discomfort and atrophy, the
negative effects of varicocele on male
fertility and semen parameters, as well as
recent evidence identifying varicocele as a
risk factor for hypogonadism, are the most
relevant ramifications of the condition [5,6].
The higher incidence of varicocele in men
with secondary infertility suggests its
progressive nature, which might be
explained by a progressive testicular
dysfunction involving both spermatogenesis
and steroidogenesis. The negative impact of
varicocele on spermatogenesis has been
documented by a progressive reduction in
the size of testicle ipsilateral to the
varicocele [7]. Several theories have been
formulated to explain the testicular
impairment caused by varicocele, including
hypoxia, autoimmunity, elevated testicular
temperature, reflux of catecholamine, and
increased oxidative stress. However, none
of them can completely explain the variable
modulating effect of varicocele on male
fertility. Recently, the oxidative stress
theory has emerged as an important
contributory factor due to findings of an

association between elevated reactive
oxygen species and impaired sperm
function in  men with varicocele.

Additionally, reduction of oxidative stress
markers has been noted after varicocele
repair. Notwithstanding, varicocele

continues to be a topic of heated debate in
andrology and related areas; with supporters
as well as opponents of its association with
subfertility [8]. It is now believed that
varicocele develops from absent or
incomplete valves in the internal spermatic
vein, accompanied by a retrograde blood
flow down this vein and the cremastric vein
to the pampiniform  plexus.  This
pheno—-menon leads to on increase of 2.5°C
of the scrotal temperature and several other
changes, i.e. loss of spermatocyte and
spermatid  [9]. How-ever, increased
cadmium, even in unilateral varicocele, can
accumulate bilaterally and then induce
apoptosis and decrease sperm
concen-tration [10].

Varicocele is also known as the most
surgically correctable cause of male
infertility, and its repair is the most
commonly performed surgical procedure in
order to correct male infertility [11].Vari-
cocele is also considered to be responsible
for early ejaculation and spontaneous
abortion although this has not been proven
definitely[12,13,14,15,16]. A varicocele is
defined as an abnormal dilatation of the
pampiniform plexus of veins of the testis.
The wvast majority of children and
adolescents with varicocele have no
subjective symptoms. The complete work-
up of patient diagnosed with a varicocele
involves a physical exam in supine and
prone position with and without Valsalva,
and the use of ultrasound to measure
testicular volume and blood flow [17]. The
American  Society for  Reproductive
Medicine (ASRM) Practice Committee
guideline indicates that adolescent males
who have a varicocele may be considered as
candidates for varicocele repair if they have
objective evidence of reduced testicular
size. If objective evidence (typically
ultrasound) of reduced testicular size is not
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present, then adolescents with varicocele
should be followed annually [18].
The most current guidelines in 2008 by

the Best Practice Committee of the
American  Society for  Reproductive
Medicine recommend treatment of a

varicocele in the infertile patient when all
of the following conditions are met: (1)
varicocele is palpable on physical
examination; (2) the couple has known
infertility; (3) the female partner has normal
fertility or a potentially treatable cause of
infertility; and (4) the male partner has
abnormal semen parameters or abnormal
results from sperm function tests. Patients
with  subclinical varicocele are not
candidates for varicocele treatment due to a
lack of demonstrated efficacy in this
population (Yamamoto et al, 1996). On
occasion, large varicocele will produce
clinical symptoms such as dull hemiscrotal
discomfort or sense of heaviness and these

patients will benefit from varicocele
treatment.
Scrotal ultrasonography  is  not

recommended in the screening of
varicoceles and does not take the place of
physical examination. The ASRM/SMRU

Committee  Opinion  suggests  scrotal
ultrasonography in the setting of an
“inconclusive examination.” The EAU

guidelines take it a step further by stating
that clinically palpable varicoceles should
be confirmed by color Duplex
ultrasonography (CDU). The WHO Manual
for the Standardized Investigation,
Diagnosis and Management of the Infertile
Male is cited as the source for varicocele
confirmation by CDU, however its
dogmatic emphasis on further investigation
of Grade 1 and subclinical varicoceles by
CDU and  thermography is  not
representative of the other aforementioned
reports [19].

This study aims to evaluate the negative
effect of  varicocele on semen

parameters(concentration,  motility,
volume and morphology) and the outcome
of varicocelectomy on semen parameters
and paternity in infertile men.

Patients and Method

This is a prospective study conducted at
Baguba teaching hospital and private clinic in
the period from january 2008 to October
2012 during which 120 patients who attended
the hospital and clinic for their primary and
secondary infertility and some with
symptomatic (painful) varicocele as well.all
patients were male and excluded from this
study any patient with infertility with wife
problem, with azoospermia, undescended
testis and Primary and secondary testicular
failure and with seminal fluid infection.

The diagnosis of varicocele is made while
examining the patient in standing and supine
positions and is generally categorized into
three grades according to Dubin and Amlar.
The Dubin and Amlar criteria are: grade I,
not visible in supine position, palpable only
with a Valsalva maneuver in a standing
position; grade II, not visible in supine
position, palpable in the standing position
without a Valsalva maneuver; grade llI,
visible through the scrotum in the standing
position without a Valsalva maneuver.

After thorough history and clinical
examination those patients with clinically
diagnosed having varicocele and those with
subclinical varicocele(subclinical varicocele,
defined as a varicocele not palpable on
physical exam and identified only using
Doppler ultrasonography using a venous
diameter of >3 mm and reversal of flow)
were sent for doppler ultrasound study(DUS)
for scrotum( both testes) to determine the
size of testes , vein diameter (varicocele
grade) and retrograde flow with Valsalva
maneuver, then all these patients subjected to
three seminal fluid analysis in 3 different labs
with 3 different times to assess the semen
parameters (volume, sperm count ,
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sperm motility ,morphology, PH. and follow up of these patients with serial
presence of infection), those patients with seminal fluid analysis with in 3, 6, 12 months
impaired seminal fluid parameters (120 interval.
patients with clinical and subclinical Results
varicocele) were subjected to surgical The range of patients age was between
treatment by same consultant surgeon, 17 -45 year , the mean age was 34 year ,the
through high scrotal incision which is about 3 distribution of patients according to age
cm in length and ligation of the veins. Then groups shown in Figure (1).
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Figure (1): Shows the distributions of patients according to age groups

On clinical examination 90 (75%) patients had been discovered by ultrasound study, 30
were with clinical varicocele, and 15 (25%) patients were with subclinical
(12.50%) of these patients were having right varicocele diagnosed by Doppler ultrasound
sided subclinical varicocele as well which study. As shown in Figure (2).

m 30 (25%) with subclinical varicocele

m 90 ( 75%) with clincal varicocele

Figure (2) :Shows the number and percentage of patients with clinical and subclinical varicocele.

On clinical and Doppler ultrasound study was (21.3%). Volume range between (I ml to
assessing for grades it was as follow, 20 1,5 ml), the mean was(1.3 ml), the sperm
(16.66%) patients with grade 1, 25 (20.83%) morphology were abnormal sperm in 18
patients with grade 2, 45 (37.50%) patients patients.

with grade 3 and 30(25%) patients with Grade 2 sperm count range between
subclinical varicocele. 16.3x106ml to 18.6x106ml ,the mean was
Regarding the  semen parameter (17.3x106ml, sperm motility ranged between
preoperatively 24.8% to 27.3% , the mean was 25.4% |,
The effect on semen parameters founds to be semen volume were ranging between 1.5 ml
related to the grade of varicocele so in grade to 2.1 ml , the mean volume was 1.9 ml.the
3 patients there are more changes in sperm morphology were abnormal sperm in 9
parameters , regarding sperm counts was patients.

range between 8.5 x106ml-1 to 12.3 x106 Grade 1 Sperm count range between
ml-1 ( Mean was 10.6x106 ml) , motility was 19.4x106 ml to 22.6x106ml , the mean was
range between (19% to 22.5%) and the mean 21.5x106 ml Sperm motilityrange between
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29.4% to  32.2% , the mean was 31.6% |, 218% to 241 .3% , the mean
semen volume range between 2.6 to 3 was23.3% , semen volume range between

ml , the mean was 2.8 ml |,

morphology was abnormal in 6 patient.
The subclinical spermcount range between
23.4x106ml to 26.4.3 x106ml ,the mean was
25.4x106ml, sperm motility range between

sperm

1.3ml to 2,4ml , the mean was 2 ml, sperm
morphology were abnormal sperm in 5
patients.

Table (1): Shows the semen parameters preoperatively according to grades.

No. of Grade Mean Mean Mean No of No of
Patients Sperm Sperm Semen patients with | patients with
count *10° | motility | volume/ml Normal Abnormal
ml % sperm sperm
20 I 21.5 31.6% 2.8 14 6
25 I 17.3 25.4% 1.9 16 9
45 0T 10.6 21.3 1.3 27 18
30 subclinical 25.4 23.3 2 25 5
No. of Grade MeanSperm Mean MeanSemen morphology
patients count *10° Sperm volume/ml No of No of
ml motility % patients patients
with normal with
sperm abnormal
sperm
20 [ 36.7 36.2 3.8 18 2
25 Il 32.4 35.6 3ml 20 5
45 1T 36.4 31.4 3ml 37 8
30 subclinical 28.3 26.4 2.3 27 3
Post operatively the improvement in abnormal sperm morphology remain in 5
semen parameters in the clinical cases patients.
Were as follow6Grade 3 _Sperm 6count Grade 1 sperm count become 31.2x106 ml
become32.4x10° ml to 38.6 x10° ml 38.4 x106 mi.th 36.7%106 ml
the mean was 36.4x10° ml,  sperm 10 28.4 x106 ml,the mean was36./x106 mi -,
motility became 29.7% to 32.2% the sperm motility become 32.4% to 39.7% ,the
mean was 31.4% ., semen volume mean was 36.2% , semen volume become 3
become 1.8 ml to 3.5 ml , the mean was3 ml to 4.6 ml , the mean was 3.8 ml, abnormal
ml, sperm morphology the abnormal sperm morphology remain in 2 patients.
sperm remain in 8 patients only. Ten (8.33%) patients from grade 3 got
Grade 2 sperm count become 28.5x10° improve of their semen parameter after 3
ml to 36.2x10° ml, the mean 32.4x10° ml months from the operation , the rest are
, perm motility become 31.4% to 37.8% improving later after 6 months(8) (6.66%)
0, . .
,bthe me;g W‘ﬁ 3??'5?/0' ,t;emen volum?(’a patients and 12(10%) patients after 12
ecome 2.5 mito 3.5 mi the mean was months. Eight (6.66%) patients from grade 3
got paternity during the 12 months follow up.
Diyala Journal of Medicine 38 Vol.11, Issue2,December 2016
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Figure (3): Shows the number of patients with grade 3 got improvement of semen parameters during
follow up period.
Grade 2 the improvement after 3 months was 12 months, 3 (2.50%) patients got paternity
in 5 (4.16%) patients and 7 (5.83%) patients from grade 2 during 12 months follow up.
after 6 months and 8 (6.66%) patients after
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Figure (4): Shows the number of patients with grade 2 got improvement of semen parameters during
follow up period.

Grade 1 the improvement after 3 months was (3.33%) patients. One(0.83%) patient only
in 3 (2.50%) patients, after 6 months in got paternity from grade 1.
3(2.50%) patients and after 12 months in 4
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Figure (5): Shows the number of patients with grade 1 got improvement of semen parameters during
follow up period.
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Table (3): Shows the number and percentage of patients improved after varicocelectomy with

grades.
Grade No. of No. of No. of Total No. of Percentage
patients patients patients patients
. . . . %
improved improved improved improved
after 3 after 6 after 12
months months months
I 3 3 4 10 50%
I 5 5 3 13 52%
I 10 8 12 30 66.66%
Subclinical 4 2 4 10 33.33%

The subclinical cases

Little improvement was notice in this
group. Sperm Count become 27.2x106 ml to
29.4x106 ml, the mean was 25.4x106 ml
sperm motility become 25.3% to 27.5% , the
mean was26.4% , semen volume become 2ml
to 2.7ml , the mean was 2.3 ml , abnormal
sperm morphology remain in 3 patients, 4
(3.33%) patients got improvement after 3
months and 2 (1.66%) patients after 6 months
and 4 (3.33%) patients after 12 months. No
patients got paternity during 12 months
follow up.

Discussion

Many  studies, including  several
randomized controlled trials (RCTs) support
a benefit to semen parameters in infertile or
subfertile men after treating them with
varicocelectomy, providing  high-level
evidence in favor of treatment. In addition to
individual studies, meta-analyses evaluating
both prospective and randomized studies
have also indicated a favorable effect of
variocelectomy on semen parameters [20,
21].

This coincide with this study result in
which there are improvement in both parity
and seminal fluid parameters in infertile men
that we treat them with varicocelectomy.
A recent meta-analysis quantified
improvement in several semen parameters,

the

finding an increase in sperm density of 12.32
million sperm per ml and in motility of
10.36%, and found that varicocelectomy
improves seminal oxidative stress, sperm
DNA damage, and sperm ultramorphology
[22].

Clinical randomized controlled trials showed
that seminal density increased and forward
movement enhanced after treatment of
varicocele 23, similar to our finding here in
which both density and motility had been
improved. Acommon cause of male infertility
IS  Severeoligoasthenospermia. Varicocele
repair surgically with
varicocelectomyresultedin the induction or
enhancement of spermatogenesis for most
men with azoospermia or
severeoligoasthenospermia, and varicocele
repair should be considered for all men with
azoospermia and severe oligoasthenospermia
as it improved their semen parameters [24].
Though in my study |1 exclude all
azoospermic men but regarding
oligoasthenospermic men who are treated
with varicocelectomy they had got good
benefit from such treatment modality and
result in improvement in count and motility
of their semen with end result of successful
parity in some. Sperm motility, total number
of motile sperm, and percentage of sperm
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with normal strict morphology can be get benefits in term of semen
significantly increased after varicocele repair parameters improvement and in parity.
[25]. References
The range of pregnancy  after [1] Cocuzza M, Cocuzza MA, Bragais FMP,
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candidate for varicocelectomy and they will

Agarwal A. The role of varicocele repair in
the new era of assisted reproductive
technology. Clinics 2008; 63: 395-404.

[2] Brugh VM, Lipshultz LI. Male factor
infertility. Medical Clinics of North
America.2004; 88: 367-85.

[3] Gorelick JI, Goldstein M. Loss of fertility
in  men  with  varicocele.FertilSteril.
1993;59:6136.

[4] .Sigman M. There is more than meets the
eye with varicoceles: current and emerging
concepts in pathophysiology, management,
and study design. FertilSteril. 2011;96:1281—
2.

[5] Ficarra V, Crestani A, Novara G, Mirone
V. Varicocele repair for infertility: what is
the evidence? Curr Opin Urol. 2012;22:489—
94.

[6] Tanrikut C, Goldstein M, Rosoff JS, Lee
RK, Nelson CJ, et al. Varicocele as a risk
factor for androgen deficiency and effect of
repair. BJU Int. 2011;108:1480-4.

[7] Lipshultz LI, Corriere JN. Progressive
testicular atrophy in the varicocele patient. J
Urol.1977;117:175-6.

[8] Bruno CT, Sandro CE, Marcello SC.
Summary evidence on the effects of
varicocele treatment to improve natural
fertility in subfertilemen .Asian J Androl.
2016; 18(2): 239-245.

[91 Marmar JL. Varicocele and male
infertility: Part 1l the pathophysiology of
varicoceles in the light of current molecular
and genetic infor-mation. Hum Reprod
Update 2001;7(5):461-72.

[10] Benoff SH, Millan C, Hurley IR,
Napolitano B, Marmar JL. Bilateral increased
apoptosis and bilateral accumulation of
cadmium in in-fertile men with left
varicocele. Hum Reprod 2004;19 (3):616-27.

Diyala Journal of Medicine

41

Vol.11, Issue2,December 2016



http://www.translational-medicine.com/sfx_links?ui=1479-5876-12-177&bibl=B27

Evaluation of the Effect of Varicocelectomy on Semen Parameters and

Saad Muhmood Hussain Arraki

Fertility
[11] Abdel-Maguid AF, Othman |I. parameters:  new  meta-analytical
Microsurgical and approach. Urology. 2007;70:532-8.

nonmagnifiedsubinguinalvaricocelectomy for
infertile men: a comparative study, Fertility
and Sterility. 2010; 94(7): 2600-2603.

[12] Redmon JB, Carey P, Pryor JL.
Varicocele-The most common cause of male
factor infertility? Hum Reprod Update
2002;8(1):53-8.

[13] Warburton D, Fraser FC. Spontaneous
abortion rate in man data from reproductive
histories collected in a medical genetic until.
Am J Hum Genet 1963;16:1-25.

[14] Habibzadeh V. Incidence of spontaneous
abor-tion in women referred to Kerman
health cen-ters. J ShahidSadoughiUniv Med
Sci Health Serv 2001;3(8):88-92.

[15] Hoseini S, Beigi D, Khoshabi K.
Pervalence of early ejaculation among
infertile men referred to Rayan institute and
society men. Articles abstract of Iran's 5th
congress of Urology, Tehran. Iran university
of medical sciences, p75,1381.

[16] Goldstein M. Surgical management of
male infertility and other scrotal disorders.
In: Walsh P, Wein A, Kavoussi L, Novick A,
PartinA, Peters C. (eds). Campbell's
Urology.8th  ed.  Philadelphia.Saunders,
2002.1532-83.

[17] Bogaert GA. Adolescent varicocele:
limited indications for treatment during
puberty and adolescence.TranslAndrol Urol.
2014; 3(4):398-401 .

[18] Practice Committee of the American
Society for Reproductive Medicine; Society
for Male Reproduction and Urology. Report
on varicocele and infertility: a committee
opinion. FertilSteril. 2014;102:1556-60.

[19] World Health Organization. WHO
Manual for the Standardized Investigation,
Diagnosis and Management of the Infertile
Male. Cambridge: Cambridge University
Press.2000.

[20] Agarwal A, Deepinder F, Cocuzza M,
Agarwal R, Short RA, et al. Efficacy of
varicocelectomy in  improving semen

[21] Kim KH, Lee JY, Kang DH, Lee H, Seo
JT, et al. Impact of surgical varicocele repair
on pregnancy rate in subfertile men with
clinical varicocele and impaired semen
quality: a meta-analysis of randomized
clinical trials. Korean J Urol. 2013; 54:703—
9.

[22] Baazeem A, Belzile E, Ciampi A, Dohle
G, Jarvi K, et al. Varicocele and male factor
infertility treatment: a new meta-analysis and
review of the role of varicocele repair. Eur
Urol. 2011;60:796-808.

[23] Will MA, Swain J, Fode M, Sonksen J,
Chrisitmangm M, Ohl D. The great debate:
varicocele treatment and impact on fertility.
FertilSteril 2011; 95:841-852.

[24] Matthews GJ, Matthews ED, Goldstein
M.  Inductionof  spermatogenesis  and
achievement of pregnancy after
microsurgical varicocelectomy in men with
azoospermia and severe oligoasthenospermia.
FertilSteril 1998; 70: 71-75.

[25] Schatte EC, Hirshberg SJ, Fallick ML,
Lipschultz LI, Kim ED. Varicocelectomy
improves sperm strict morphology and
motility. J Urol 1998; 160: 1338-1340 .

[26] Belman AB, The adolescent varicocele.
Pediatris 2004;114(6);1669-970 .

[27] Evers LH,Collins JA. Assessment of
efficacy of varicocele repair for male
subfertility. Lancet 2003;361(9372);1849-53.
[28] Ficarra V, Cerruto MA, Liguori G,
Mazzoni G, Minucci S et al. Treatment of
varicocele in subfertile men: The Cochrane
Review--a contrary opinion. European
urology2006; 49: 258-63.

[29] Jarow J, Sigman M, Kaolettis PN,
Lipshultz LR, McClure D, et al. The Optimal
Evaluation of the Infertile Male: AUA Best
Practice Statement. 2010. [Last accessed on
2015 Aug 03.

[30] Castilla JA, Alvarez C, Aguilar J,
Gonzalez-Varea C, Gonzalvo MC, et al.
Influence of analytical and biological

Diyala Journal of Medicine

42

Vol.11, Issue2,December 2016



http://www.translational-medicine.com/sfx_links?ui=1479-5876-12-177&bibl=B24

Evaluation of the Effect of Varicocelectomy on Semen Parameters and

Fertility

Saad Muhmood Hussain Arraki

variation on the clinical interpretation of
seminal parameters. Hum Reprod. 2006;
21:847-51.

[31] Skoog SJ, Roberts KP, Goldstein M,
Pryor JL. The adolescent varicocele: what's
new with an old problem in young patients?
Pediatrics. 1997; 100:112-21.

[32] Zheng Y, Gao X, Li Z, Yu Y, Zhang Z,
et al. Efficacy of bilateral and left
varicocelectomy in infertile men with left
clinical and right subclinical varicoceles: a
comparative study. J Urol. 2009; 73:1236-
40.

[33] Yamamoto M, Hibi H, Hirata Y,
Miyake K, Ishiaki T. Effect of
varicocelectomy on sperm parameters and
pregnancy rate in patients with subclinical
varicocele: a randomized prospective
controlled study. J Urol.1996;155:1636-8.
[34] Grasso M, Lania C, Castelli M, Galli L,
Franzoso F, et al. Low-grade left varicocele
in patients over 30 years old: the effect of
spermatic vein ligation on fertility. BJU Int.
2000;85:305—7.

Diyala Journal of Medicine

43

Vol.11, Issue2,December 2016




