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ARTICLE INFO Abstract
Article type: Background: A significant percent of infertile varicocele patients remained infertile
pe: . . . .
Original Article after _varlcocelectomy and finally most of th_em r_efer f_or e_153|sted reprgduct_lve
_ technique (ART) procedures as intra uterine insemination (IUl), in vitro
Keywords: fertilization (IVF) and intracytoplasmic sperm injection (ICSI). In order to achieve
Varicocele the best results, more strict and accurate standards for assessment of sperm
Semen Analysis parameters, as Kruger standards, are required.
Assisted reproductive techniques Objective: The main goal of this study was to evaluate the efficacy of
Kruger strict morphology test varicocelectomy on improving selection of ARTs on the base of Kruger strict

morphology test.

Method: In a randomized clinical trial study, the results of sperm parameters
analysis by Kruger strict morphology test were compared between a group of 67
infertile operated patients and a group of 71 matched no operated men in one-year
duration.

Results: The selection of better ART levels (Ul vs. ICSI) after varicocelectomy
was higher in the operated group than controls (p<0.05). Pregnancy rates
(achieving full-term pregnancy by natural cycle intercourse), after one year, were
respectively 53.84% and 42.25% in the two groups of operated and non-operated
(p=0.082).

Conclusion: According to our results, varicocelectomy improves the ART level
selection and also may improve pregnancy success rates (both by natural cycle
intercourse and ART procedures).
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Introduction

Varicocele is an abnormal dilatation of the
pampiniform venous plexus and occurs secondary to
retrograde flow via the internal spermatic vein, due to
incompetent or absent valves (1). Most Varicoceles are
developed on the left side because the left testicular vein
is longer than the right internal spermatic vein and also
enters the left renal vein at a right angle. In addition,
sometimes the “nutcracker phenomenon” has been
observed in left varicoceles. The left renal vein is
located between the descending aorta and the superior
mesenteric artery. This increases left testicular vein
pressure by compressing the renal vein. Varicoceles
occur with an incidence of 15% in adolescent males and
10-15% in adult men and overall, it is present between
4.4% - 22.6% in the general male population (1-3).
About 35%— 40% of men seeking infertility treatment
are affected (4). Physical examination is the base of
diagnosing varicoceles, but the introduction of
ultrasound and radiographic diagnostic methods has
been resulted in improved detection and further
characterization of varicoceles (5). In most studies
performed in recent decades, an association between the
presence of wvaricocele and semen parameter
abnormalities in infertile men has been observed (6, 7).
MacLeod, in 1965, for the first time, observed that the
majority of infertile men with clinical varicocele had
lower sperm count, decreased motility, and more
frequent abnormal sperm morphologies in their semen
analysis compared to fertile men (8). According to
World Health Organization (WHO), the prevalence of
varicocele is 25. 4% among infertile men with abnormal

semen; this report noted that varicocele is accompanied
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with decreased testicular volume, lower indices of
sperm function and reduced Leydig cell function.
Moreover, clinical varicoceles affect epididymal
functions and might also disturb vas deferens mobility
(9-11).

Although, today, varicocelectomy is widely used as
a treatment for male infertility, there are some studies
on infertile men with and without varicocele that have
not shown any significant difference between sperm
parameters, such as count, motility, and shape; so, the
efficacy of varicocelectomy has been still debated for
about 50 years. of

(12-14). The ultimate goal

varicocelectomy is increasing pregnancy rate and
enhancing the couple’s fertility potential through
improving sperm quality or prevention of further
testicular function decline (15). Apart from the basic
known pathogenesis of varicocele, due to non-uniform
risk factors among patients, as genetic factors,

antioxidants effects, individual physical conditions,
environmental effects and many other known and
unknown  factors, varicocele has multi-factorial
pathogenesis (16). It seems that the multiplicity of these
factors makes the outcome of the varicocelectomy
unpredictable and even leads to poor results; therefore,
accurate diagnosis and deletion of the involved factors
can improve the operation results. On the other hand, a
great portion of varicocele patients remain infertile after
the operation and inevitably refer for assisted
reproductive technique (ART) processes. It is natural
that higher qualities of semen parameters causes better
results in ARTs (17). At present, the suggested
indications for ARTSs include decreased semen quality

and some female infertility causes such as cervical
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factors, unexplained infertility, the role of anti-sperm
antibodies and ejaculatory abnormalities.In the absence
selection of intrauterine

of female factors, the

insemination (IUl) versus intracytoplasmic sperm
injection (ICSI), as the best ART, is usually done
according to semen parameter qualities (18). The best
and most simple type of ARTSs is IUI, that has been used
since 1921 and was explained by Dickinson on the 45%"
Annual Meeting of the American Gynecological Society
in Chicago (19) and then, rapid developments, like
introduction of in vitro fertilization (IVF) and ICSI,
occurred in this field (19). IUI is the primary step of
ART and compared to other steps, it has less cost and
complications such as surgical risks associated with egg
removal and risks of embryonic abnormalities following
IVF, ICSI or egg donation. In opposite, ICSI procedure
is more time consuming for ART staffs and imposes
extra expense on the infertile couple. Also, recent
studies have not shown the superiority of ICSI to
conventional IVF in terms of embryo quality or clinical
pregnancy rate (20, 21). Therefore, in order to achieve
better results in varicocelectomy and even in the choice
of ART procedures, it is necessary to recognize and
treat the known effective co-factors in the improvement
of sperm parameters and natural pregnancy.
Modification of the mentioned co-factors will also be
effective in the results of varicocelectomy.
Our aim in this study was to achieve predictable points
of the selection criteria according to Kruger strict
morphology test by investigating varicocelectomy
effects on semen parameters to identify ART categories
between the two groups of varicocelectomy patients and

no operated patients.
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Material and Methods

In this randomized clinical trial, 255 infertile clinical
varicocele patients (left side with at least one main
semen  parameter abnormality except isolated
teratozoospermia), whose spouses were 35 years old or
Patients with bilateral

younger) were selected.

varicoceles, recurrent varicoceles, operation
complication (large hydroceles, testis atrophy, or those
with history of risk factors such as addiction, exposure
to cytotoxic agents, using hormonal medicine and
having hyper-thermal job environments) were excluded.
After obtaining informed consent, they were randomly
rule) divided the

(by Random allocation into

experimental group  (underwent sub inguinal
microscopical varicocelectomy) and control group (did
not undergo any treatment).The diagnosis of their
disease was performed, initially, by clinical examination
(in a private warm room at standing position with and
without Valsalva maneuver) and confirmed by color
Doppler ultrasound (if necessary). Prior to the
intervention, two semen analyses, with two weeks
interval, were done for both groups and results were
recorded according to the 5™ edition of WHO standards.
Then, subjects in the experimental group were operated
through sub inguinal approach with magnification by
one surgeon (the author), The patients and their semen
tests were evaluated in 3, 6 and 12 post- operative
months according to ARTS selection criteria by Kruger
strict morphology test (>15 Million sperms/ml for IUI,
514 Million sperms/ml for IVVF and <04 Million sperms
/ml for ICSI with >4% normal morphology and

progressive motility) ( 17).
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Ethical registration

This study had been approved by the Ethics
Committee of Physiology Research Center, Kerman
University of Medical Sciences (Ref. number: IR. Kmu.
REC. 1396. 03). All participants signed an informed
consent for participation in this study. (Registration ID

in IRCT: IRCT201611091981N7)

Statistical analysis

The results of semen parameters, complications, and
pregnancy rates were analyzed through using SPSS-19
software and presented as percent and mean+SD, before
and after the varicocelectomy. Mann—Whitney rank sum
test and y2 test were used for comparison of two groups
and p<0.05 was considered as statistically significant

level.

Results
From a large cohort study on 523 consecutive male

factor infertility referrers, we identified 255 men with

clinical varicocele (186 ones (72.95%) grade 11l and 69
ones (27.05%) grade IlI, with matched grade ratio
between the two groups) and abnormal sperm analysis.
Finally, 136 men were selected and divided into the
varicocelectomy or experimental group with 65 patients
(47.79%) and non-operation or control group with 71
patients (52.21%). Mean age of subjects was 24+3.7
years in the varicocelectomy group and 26+2.8 years in
the control group. The distribution of varicocele grades
was not significantly different between the two groups.
The pregnancy outcome and sperm analysis data
according to the selected ARTs were determined before
and one year after the study in both groups. In the
experimental group, there were significant differences
in sperm parameters before and after the study (Table
1&2), but pregnancy rate did not show significant
difference. Sperm parameters analysis, after one year,
according to the selected ARTSs criteria have been
presented for the experimental and control groups in

table 3.

Table 1. Comparison of sperm analysis in the varicocelectomy group before and 3-12 months after the operation

varicocelectomy Group Sperm count (* 10°) Progressive motility % Normal morphology %

After 37+2.6
Before 18+6.2
P-value <0.05

45+4.7 24+5.6
10+ 3.2 5+4.4
<0. 05 <0.05

Data presented as mean+SD.Mann-Whitney and t-test, p-value <0. 05: significant

Table 2. Comparison of sperm analysis in both groups after 3 months

Groups Sperm count (* 106) Progressive motility% Normal morphology%

varicocelectomy 37+2.6 45+4.7 24+5.6
Control 15+5.5 12+ 3.2 742.2
P-value <0. 05 <0. 05 <0. 05

Data presented as meanzSD.

Mann—-Whitney and t-test, p-value<0. 05: significant
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Table 3. Comparison of sperm analysis in both groups after one year according to the selected ART

Groups 1UI (15< Million/ml) IVF (5-14 Million/ml) ICSI (4-0 Million/ml)
varicocelectomy 30 (46.15%) 11 (16.92%) 24 (36.92%)
control 10 (14.08%) 15 (21.12%) 46 (64.78%)
P-value <0. 001 P=244 <0. 05
Data presented as number (percent).
Mann-Whitney test, value <0. 05 significant
[ Enroliment ] Assessed foreligibilty (n=255)

Excluded (n= 59)
Mot mesting Inclusion criteria (n=31)

Declined o participate {r=15)
Other reasons (n=13)

| Randomized (n=196) |

1

L

[ Allocation |

Alocated 1o varicoceleciomy (n=98)
Recaived slocated irfsrvention (nsT5)
Did not receive alocaled intervention for

Lack of cooperation (n= 23)

Followe-up 1

Allocatedwatch full group (n=28)
registerad o watch full program (n=82)
Extludedfrom watch full program far

Unawvallabllity (r=16)

Lost to follow-up gomplications =5 )

Distonfinued intervention for unavailability (n=3 )

Analyzed (n=67) [
Pregnancy + Pregnanty—
=37 (55.22%) n=30(44.77%)

i | Analysis |

Lost ty follow -up
=11}

| Anatzed (n=T1)
Pregnancy + Pregnancy-
n=30(42.25%) n=41(57.75%,)

Figure 1. Flow Diagram of pregnancy rate comparison between varicocelectomy and watch full groups

Discussion

The human semen is declining in quantity and
quality; although it may be attributed to changes in the
population and be defined as normal, semen tests might
explain these changes (22). The important change in

what is considered normal is the morphology of sperms.
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In fact, earlier editions of WHO criteria expected a
higher percent for a sample to be called normal. WHO
criteria have been changed from 80.5% cut off or
greater as normal for ejaculate in the1980 ed. to at least

4% in the 2010 ed. (18).
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In fact, the 4% cut-off is the result of scientific and
serious research of TF Kruger and R Menkeveld at
Tygerberg Hospital in South Africa (20). The scientific
validity of this ranking is based on the exact observation
of the standard sperm morphology that conforms to the
sperm of men who have been pregnant his wives for less
than a year. So, it is necessary to reassess alternative
treatments in infertility fields and their predictive roles
in outcomes according to natural changes and strict
measures and also it seems that sperm shape may
correlate with a man’s fertility potential, but in some
studies it has been shown that it only correlates with the
ability of sperm to penetrate and fertilize eggs in the
setting of IVF (18).

Now, the best option after varicocelectomy is ART
for the treatment of infertile men with clinical
varicocele, especially if their spouses are older than 35
years old (23).

According to the mentioned points, among all semen
parameters, the strict morphology is now known to be of
strong prognostic value; therefore, in this controlled
study, we have tried to find the real place of ARTS in
the treatment of infertile varicocele patients by applying
strict morphology testes of Kruger (24).

In our study, the natural pregnancy rate after one
year was 42.25% in the control group and 53.84% after
varicocele repair, with an odds ratio of 1.5944 (95% ClI:
from 0.8094-3.1406, p=0.455). In Abdel-Meguid et al.
randomized study on 145 men with clinical varicoceles,
after microsurgical varicocelectomy, the natural

pregnancy rate was 32. 9% in the operated group vs. 13.

9% observed arm (in flow chart) (25). The natural
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course of fertility in our patients are not different
significantly than observation alone. Many factors may
affect pregnancy rates after varicocele repair including
the quality of sperm parameters before the treatment,
patient characteristics, age of patient’s wife, and also the
repair duration. Therefore, our results may be due to
different factors such as short duration of this study,
sample size, follow-up duration, or even our patient
selection methods (26), but finally, by applying Kruger
strict morphology tests on patients’ semen in the
varicocelectomy group and the control group, sperm
morphology indices were improved for selection of
ARTS stages. This finding was similar to the results of
some other studies such as Yusuf Kibar et al (27).

The rates of IUlI and IVF selections, both were
significantly higher in the operated group compared to
the control group. In addition significant improvement
in sperm morphology and the improvement of other
main semen variables (sperm concentration and
motility) not only maximize the couple’s fertility
potential for natural pregnancy, but also it qualified the
chance of better ARTSs results, that was compatible with
the results of Esteves et al study. They compared
intracytoplasmic sperm injection results between a
group of 80 prior varicocele repaired patients and a
group of 162 untreated varicoceles. The live birth rate
was higher in the couples who had varicocele repair
compared to the untreated group (46.2% vs. 31.4%,
p=0.03) (28). Today, there is still debate and
controversy about the effect of varicocelectomy on the
natural course of fertility (29). Some studies have

shown that varicocelectomy causes a significant
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improvement in semen parameters which is in line with
the results of our study (30). While the others suggested
that these positive changes in semen variables might be
due to time lapse and spontaneous disappearing of some
affecting risk factors, as in our study, that we
recommended both groups to avoid some known risk
factors.

The use of ARTs is the final and best way for all
couples that have fertility problems especially those
with male factors. Unfortunately, the success rate of
ARTSs is not high and in addition these processes have
often major complications and are relatively expensive
as the stage changes from IUI to ICSI. Besides these
problems, sperm indices have significant roles and the
better semen parameters require lower ARTSs stages
(from ICSI to 1UI). On the other hand, immediate ART
treatment for these patients is more expensive than
varicocelectomy (31)

Schlegel in 1997 denied the cost per successful that
primary treatment with varicocelectomy was the more
cost-effective  approach,  rather  than  sperm
retrieval/ICSI. In a report in USA The mean cost of

delivery with ICSI to be $89,091 (95% CI, $78,720 to
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