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Abstract: Objective: To study the chromosome characteristics of infertile patients with varicocele (VC) and the pathogenic factors and influencing factors of VC infertility. Methods: A total of 198 infertile men with VC diagnosed by
male infertility specialist in Maternal and Child Health Hospital of Zibo City from March 2014 to March 2017 were
divided into three groups: VC degree I (n=61), degree II (n=66), and degree III (n=71), according to the degree of
VC. Fifty-two males of normal fertility without VC were chosen as the control group. Chromosome nuclear technique
analysis, semen routine examination, and Y chromosome micro-deletion examination were performed, and the level
of serum neutral hormone was measured. Results: The abnormal rates of chromosome karyotype (15.15%) and
the percentage of abnormal chromosome number in total abnormality (83.33%) of VC patients were all higher than
those of normal control group (both P<0.001), and the abnormal rate of chromosome increased in proportion to the
degree of VC (P=0.018). Compared with the control group, in VC patients, the sperm density, the sperm motility rate,
and the ratio of sperm a + b decreased. As degree of VC increased, sperm density, sperm motility rate, and the ratio
of sperm a + b decreased (all P<0.05). Compared with the normal control group, the sperm deformity rate increased
in VC patients (P=0.011), and the liquefaction time was not statistically significant (P=0.083). In the range of VC I
to VC II, the total loss rate of VC azoospermia factor went up (VC II, P<0.05) with the increase of the degree of VC,
and the total rate of three groups were higher than that of the control group (VC II and VC III, both P<0.05). With the
increase of the degree of VC, a positive correlation was observed between the value of follicle stimulating hormone,
luteinizing hormone, and pituitary prolactin in the blood and the degree of VC (all P<0.05). There was no significant
correlation between testosterone value, estradiol, and the degree of VC. Conclusion: The degree of VC can influence
the quality of semen and the levels of reproductive hormones, and it has a certain correlation with the total loss of
Y chromosome abnormalities.
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Introduction
Varicocele (VC) is caused by the backflow or
valve failure of the internal spermatic venous
plexus. Blood stasis caused by blood reflux
lead to the tortuosity, dilatation or extend of
pampiniform plexus. The symptoms include
increase of scrotal temperature, change of local blood microcirculation, oxidative stress
reaction, and other pathological phenomena. It
affects the semen quality of the male and
therefore, it is a common cause of male infertility [1, 2]. The incidence of VC in the general
population is 10-15%, while in male infertility
patients, the incidence is as high as 40% [3].
Related scholars have done a lot of research on
VC infertility, but currently the mechanism of VC
causing infertility is not clear yet, clinical trial

data of chromosome detection and analysis of
related factors are insufficient [4-7]. From the
perspective of the relationship between the
degree of VC and the semen quality of the
patients, the cause of VC sterility was investigated by chromosome nuclear technology analysis, chromosome microdeletion detection and
analysis, and routine detection. This study provides some basis for the study of the mechanism of VC infertility.
Materials and methods
Research subjects
This study was approved by the Medical Ethics
Committee of Maternal and Child Health
Hospital of Zibo City, and all the patients signed
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Figure 1. Group flow chart
of research objects VC,
varicocele.

the informed consent. The data of 198 infertile
males with VC admitted to our male infertility
clinic from March 2014 to March 2017 were
collected in this study. The patients’ average
age was 27.6 ± 3.7 years. The diagnostic standard for VC: The diameter of unilateral or bilateral spermatic vein tested by color Doppler
ultrasound was ≥0.2 cm. Exclusion criteria:
Infertility patients caused by immune factors,
cryptorchidism, reproductive hormone abnormalities, reproductive tract infections, or obstructive azoospermia. The control group consisted of 52 cases with no VC, normal reproductive history or verified normal fertility. Karyotype
analysis was done in all patients, including 30
cases of abnormal chromosome karyotype and
168 cases of normal karyotype. Azoospermia
factor (AZF) gene was detected in 198 patients
with VC. According to the results of physical
examination and color Doppler ultrasound
examination, 198 cases of VC infertile patients
were grouped according to the degree of VC: VC
degree I (61 cases): positive clinical palpation
and the maximum inner diameter (DR) of the
spermatic vein on natural breath was ≤2.5 mm,
and the duration of reflux (TR) was 2-4 s; VC
degree II (66 cases): positive clinical palpation,
DR=2.5-3.5 mm, TR=4-6 s; VC degree III (71
cases): positive clinical palpation, DR ≥3.5 mm,
TR ≥6 s [8]. See Figure 1.
Research methods
Cytogenetic examination: In the aseptic condition, the peripheral blood lymphocytes of the
patients were cultured for 72 h under 37°C.
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Conventional production and
chromosome karyotype analysis of G-banding were performed. Chromosome karyotype analysis showed that six
karyotypes out of 30 metaphases in each case were analyzed, and the chromosomes
were named according to the
naming principles of human
genetic ISCN.

Semen routine examination:
After semen centrifugation,
the sedimentation smear microscopic examination was
performed. The detection indexes mainly included the
sperm density, sperm viability, sperm a + b level, sperm
deformity rate, and liquefaction time.
DNA extraction, PCR and electrophoresis detection: Peripheral blood (2 mL) was drawn from
patients and stored in EDTA anticoagulation
tube. Routine extraction of DNA was performed
for PCR amplification according to the instruction of blood DNA extraction kit. After multiplex
PCR, the products were detected with 2% agarose gel electrophoresis. DNA electrophoresis
bands were observed with gel scanner and the
results were recorded. Six STS and Sex determining gene (SRY) loci in 3 regions (AZFa, AZFb
and AZFc) on the Y chromosome were selected
for primer setting. SRY was the internal control,
and the water was the blank control. The SRY
loci were amplified, and no bands were amplified in the blank control. Six spermatogenic
sites in the normal male control group were
amplified. If all the loci were amplified, and the
fragment size met the design requirements,
then it could be judged as no deficiency. If the
internal control (SRY locus) of the pending inspection sample was amplified, and the site
points of the six sites of AZF weren’t amplified,
it was judged as deficiency [9, 10].
Determination of reproductive hormones: Peripheral venous blood (4 mL) were drawn, and
the levels of follicle stimulating hormone (FSH),
luteinizing hormone (LH), pituitary prolactin
(PRL), estradiol (E2) and testosterone (T) were
measured by chemiluminescent microparticle
immunoassay. The normal values of male hormones in Maternal and Child Health Hospital
of Zibo City were: FSH (1.37-13.58 mIU/mL), LH
Int J Clin Exp Med 2018;11(7):7088-7095
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Table 1. Abnormal chromosome karyotype and performance of 30 infertile men with varicocele
Abnormal type
Abnormal chromosome number

Abnormal chromosome structure

Karyotype
Case
46, XX
1
47, XXY
21
47, XYY
3
46, XY, inv (Y) (p11q12)
3
46, XY, inv (9) (p11q13)
1
46, XY, del (Y) (q11)
1

Performance
Azoospermia
Azoospermia, small testicle disease
Severe oligozoospermia, sperm deformity
Azoospermia
Severe oligozoospermia
Azoospermia

Table 2. Incidence comparison of the of abnormal chromosome karyotype in varicocele patients with
different degree in each group
VC group VC I group
(n=198) (n=61)

Type of patient
Abnormal chromosome number
46, XX
47, XXY
47, XYY
Abnormal chromosome structure
46, XY, inv (Y) (p11q12)
46, XY, inv (9) (p11q13)
46, XY, del (Y) (q11)
Total abnormal rate
P

1
21
3
3
1
1
15.15%
0.003*

2
1

VC II group
(n=66)

VC III group (n=71)

Control group
(n=52)

1
15
1

4
1

3
1
6.56%
0.060*

7.58%
0.043*, 0.823#

1
29.58%
0.000*, 0.001#, 0.000$

0

Note: VC, varicocele. *Compared with control group, #compared with VC I group, $compared with VC II group.

Table 3. Linear trend test of the degree of varicocele and chromosome abnormality ratio
Degree of varicocele
VC I (n=61)
VC II (n=66)
VC III (n=71)
LLA
X2
P

Abnormal chromosome number Abnormal chromosome Total chromosome abnormality
(n, %)
structure (n, %)
rate (n, %)
3
1
4
5
0
5
17
4
21
0.184
5.221
0.192
5.69
15.44
7.80
0.021
0.640
0.018

Note: VC, varicocele.

(1.14-8.75 mIU/mL), PRL (2.58-18.12 ng/mL),
E2 (11.00-44.00 pg/mL), T (1.56-8.77 ng/mL).
Statistical methods
SPSS17.0 software was used for analysis.
_ The
measurement data are expressed by x ± sd;
the comparison between groups was made
with one-way ANOVA and Bonferroni test. Counting data were expressed by rate and compared Chi-square test was adopted and P<
0.05 was considered statistically significant.
And the relationship between the degree of VC
and chromosome abnormality, semen quality
7090

(sperm viability, sperm a + b ratio, sperm deformity rate) was examined with chi-square linear trend test. Correlation between the degree of VC and the level of reproductive hormones, sperm density and semen liquefaction
time were analyzed with Pearson correlation
analysis.
Results
Chromosome karyotype examination
One hundred and ninety-eight infertile patients
with VC in Maternal and Child Health Hospital
Int J Clin Exp Med 2018;11(7):7088-7095
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_
Table 4. Comparison of the degree of varicocele with analysis results of semen ( x ± sd)
Group

Total VC group

VC I group

VC II group

VC III group

198

61

66

71

52

Sperm density (106/mL)

27.31 ± 6.16*

39.54 ± 9.73*

25.84 ± 8.78*,#

16.31 ± 6.29*,$,^

56.26 ± 10.23

Sperm survival rate (%)

34.12 ± 10.03*

41.23 ± 12.17*

36.58 ± 11.22*,#

23.66 ± 10.12*,$,^

65.43 ± 10.68

a + b scale of sperm (%)

21.66 ± 4.42*

28.19 ± 4.21*

24.86 ± 2.63*,#

18.35 ± 3.32*,$,^

58.85 ± 4.32

Sperm abnormality rate (%)

14.13 ± 5.56

6.68 ± 2.13

12.17 ± 6.26

25.56 ± 4.02

Liquefying time (min)

26.12 ± 2.42*

Case

*

*

21.02 ± 1.95*

*,#

23.15 ± 1.48*

*,$,^

28.74 ± 2.36*

Control group

0.18 ± 0.12
14.93 ± 1.65

Note: VC, varicocele; *compared with control group; #compared between VC II and VC I groups; $P compared between VC III and VC II groups;
^
compared between VC III and VC I group; sperm density (*P=0.002/0.011/0.000/0.013, #P=0.001, $P=0.022, ^P=0.004), sperm survival rate
(*P=0.001/0.000/0.021/0.003, #P=0.002, $P=0.013, ^P=0.011), a + b scale of sperm (*P=0.003/0.001/0.024/0.001, #P=0.011, $P=0.002,
^
P=0.015), sperm abnormality rate (*P=0.011/0.003/0.012/0.013, #P=0.024, $P=0.013, ^P=0.003), there was no significant difference in
liquefying time (*P=0.083/0.061/0.130/0.092).

Table 5. Linear trend test or Pearson correlation analysis of the degree of varicocele and semen
parameters
Degree of varicocele
LLA/*r
P
~

Sperm density Sperm viability
(106/mL)
(%)
-0.970*
-0.965~
0.010
<0.001

a + b scale of
sperm (%)
-0.963~
0.006

Sperm abnormality Liquefying time
rate (%)
(min)
0.972~
0.995*
0.021
0.021

Note: *Pearson correlation analysis; ~linear trend test.

the incidence of abnormal
karyotype between the control group and the control group showed statistically significant (X2=8.95, P=0.003).
In addition, analysis results
of chromosomal abnormalities in patients with varying
degrees of VC showed that
the abnormal rates of chromosome in VC I, II and III
groups were 6.56%, 7.58%
and 29.58%, respectively. Compared with the control group, the VC I group showed
no statistical significance (P=
Figure 2. Scatter diagram of correlation analysis between the degree of vari0.060), while the statistical
cocele and the semen parameters.
differences were observed in
VC II and III group (P=0.043,
of Zibo City underwent the karyotype examinaP<0.001). Between three VC groups, there was
tion. The abnormal karyotype was found in 30
no significant difference between the VC II grocases with a total abnormal rate of 15.15%.
up and VC I group (P=0.823), and the rest had
The patients mainly were diagnosed as azosignificant difference (both P<0.01). See Table
ospermia or severe oligozoospermia (Table 1).
2. With the increase of VC, the total abnormal
A total of 25 cases were diagnosed as abnorrate of chromosomes increased (P=0.018,
mal chromosome number, accounting for
Table 3).
83.33% of the total abnormalities, and 5 cases
Effect of the degree of VC on semen and coras abnormal chromosome structure. The number of patient with normal karyotype was 168
relation analysis
and normal karyotype was 46, XY. No abnormal
Sperm density of VC patients was lower than
karyotype was observed among 52 normal
that of the control group (P=0.002) and the
men in the control group, and the difference of
7091
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the deletion rate was
21.21%, it mainly concentrated on AZFc microdeleAZFb AZFa +
Total
Type of patient n AZFa AZFb AZFc
P
tion; the detection rate of
+c
b + c loss rate
AZF microdeletion in VC III
VC
198 1
1
17
3
11.11% 0.012*
group was 11.27%, comVC I group
61
1
1.64% 0.860*
pared with the control grVC II group
66
13
1
21.21% 0.004*
oup, the VC II group had sigVC III group
71
1
1
4
2
11.27% 0.012*
nificant statistical signifiControl group
52
0
cance (P=0.004). The VC III
*
group had statistically sigNote: Compared with control group. VC, varicocele; AZF, azoospermia factor.
nificant (P=0.012), while
the VCI group was compared with the control group. There was no statistical significance (P=0.860). AZF microdeletion was not found in the control group. See
Table 6 and Figure 3.
Table 6. Comparison of the types and incidence of Y chromosome
microdeletion in each group

Comparison and correlation analysis of reproductive hormones in each group

Figure 3. Multiple PCR electrophoresis. 1: Marker for
molecular weight reference. 2: Blank control. 3: Normal females (negative control). 4: Patients with AZFa
+ b + c deletion. 5: Patients with AZFb + c deletion.
6: Patients with AZFc deletion. 7: Patients with AZFb
deletion. 8: Patients with AZFa deletion.

sperm density decreased gradually with the
increase in the degree of VC (P=0.010). The
sperm viability decreased significantly with the
increase in the degree of VC (P<0.001). Compared with the control group, the ratios of
sperm a + b in the groups of VC patients were
less than half of the normal value in the control
group (all P<0.05). The rate of sperm deformity
increased gradually with the increase in degree
of VC (P=0.021). The above parameters were
compared with those of the control group and
the differences were statistically significant (all
P<0.05). Liquefaction time increased with the
increase in the degree of VC (P=0.021, Tables
4, 5 and Figure 2).
AZF microdeletion detection
AZF microdeletion was carried out on 198
patients, among which 1 case of AZF microdeletion was found in the VC I group, and the deletion rate was 1.64%; AZF microdeletion was
found in 14 of 66 patients in VC II group, and
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The detection of reproductive hormone in 198
patients with VC showed that: compared with
the normal control group, FSH, LH and PRL in
VCIII group were significantly higher than that of
the control group (P<0.01). T also showed a significant decrease (P=0.012) and no significant
change in E2 (P=0.053). The VC I group and the
VC II group were compared with the control
group. The value of FSH, LH and PRL also
increased in varying degrees, and the T value
decreased, but the degree of the increase or
decrease was smaller than that of VC III group.
See Table 7.
The correlation study between the level of
reproductive hormone and the degree of VC in
patients with VC infertility showed that the relationship between the value of FSH, LH, and PRL
and the degree of VC was positive (P<0.05);
while comparing T value and E2 with the degree
of VC, there was no significant correlation
(P=0.560). See Table 8.
Discussion
At present, about 15% of couples at childbearing age in the world are infertile, of which about
50% are caused by male infertility [11]. Many
factors can affect male infertility, and VC is a
common cause of male infertility [12-15]. According to different spermatogenic functions,
the semen quality of VC patients can be graded as normal, oligospermia, severe oligozoospermia, and even azoospermia. In this study,
chromosome karyotype and multiplex PCR
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Table 7. Comparison of reproductive hormone levels among patients in each group
Group
Case
FSH (mIU)
LH (mIU)
PRL (ng/mL)
E2 (pg/mL)
T (ng/mL)

Total VC group
198
19.88 ± 7.13*
20.33 ± 8.15*
13.24 ± 3.14*
20.42 ± 11.29*
3.13 ± 1.52*

VC I group
61
15.34 ± 4.23*
13.76 ± 8.13*
8.12 ± 1.37*
20.56 ± 11.02*
3.74 ± 1.36*

VC II group
66
21.34 ± 6.78*,#
19.58 ± 9.27*,#
14.65 ± 2.67*,#
21.35 ± 12.26*,#
3.15 ± 1.48*,#

VC III group
71
39.34 ± 11.78*,$,^
34.28 ± 10.16*,$,^
18.69 ± 4.26*,$,^
20.06 ± 12.18*,$,^
3.02 ± 1.95*,$,^

Control group
52
6.14 ± 1.23
5.36 ± 0.38
5.86 ± 1.35
20.18 ± 10.27
8.93 ± 2.11

Note: VC, varicocele; FSH, follicle stimulating hormone; LH, luteinizing hormone; PRL, pituitary prolactin; E2, estradiol; T,
testosterone. *compared with the control group; #compared with VC I group; $compared with VCII group; ^P was compared
with VC I group; FSH (*P=0.001/0.001/<0.001/0.023, #P<0.001, $P=0.013, ^P=0.003), LH (*P=0.001/0.001/0.011/0.003,
#
P=0.004, $P=0.023, ^P=0.034), PRL (*P=0.003/0.021/0.025/0.000, #P=0.021, $P=0.012, ^P=0.005), E2
(*P=0.001/0.002/0.062/0.053, #P=0.004, $P=0.011, ^P=0.001), T (*P=0.003/0.031/0.21/0.012, #P#=0.002, $P=0.001,
^
P=0.001).

Table 8. Pearson correlation analysis of the degree of varicocele and
reproductive hormone levels in patients with VC infertility
Degree of varicocele FSH (mIU) LH (mIU) PRL (ng/mL) E2 (pg/mL) T (ng/mL)
r
P

0.862
0.016

0.873
0.015

0.960
0.040

0.494
0.560

-0.832
0.070

they are positively correlated (LLA=0.972, r=
0.995). This is consistent with Damsgaard’s
relation research [18].

Note: VC, varicocele; FSH, follicle stimulating hormone; LH, luteinizing hormone; PRL, pituitary prolactin; E2, estradiol; T, testosterone.

detection technology were used to analyze the
chromosome characteristics of infertile patients with VC, and to analyze correlation between the degree of VC and semen quality and
reproductive hormone levels.
Among 198 cases of VC, 30 cases were diagnosed with chromosome abnormality with a
total abnormal rate of 15.15%, which was significantly higher than that of the control group,
and consistent with the reported chromosomal abnormality rate of 2.2-19.6% in male infertility patients reported at home and abroad [16].
Chromosome abnormalities can affect the
patient’s sperm production, resulting in infertility. So it’s necessary to carry out chromosome
karyotype examination in patients with VC. The
analysis of semen quality parameters mainly
includes semen density, vitality and morphology, which are important basis for the diagnosis
of male infertility [17]. It is found in the study
that a correlation exists between the degree of
VC and the related parameters of semen quality. With the increase in the degree of VC, the
sperm density, sperm viability, and sperm a + b
ratio decreased and they are negatively correlated (r=-0.970, LLA=-0.965, LLA=-0.963). As
the degree of VC increases, sperm deformity
rate and liquefaction time increase too and
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Infertility of patients with VC is also closely
related to Y chromosome microdeletion [19]. As for the analysis of
the chromosome microdeletion, many scholars point out that a lot of gene regulation is
needed to produce sperm. Particularly, the AZF
region Yq11 is very important in spermatogenesis. This region was divided into AZFa, AZFb,
AZFc (and AZFd) [20, 21]. In this study, it was
found that the total deletion rate of Y chromosome microdeletion in VC II group and VC III
group of infertile patients with VC was relatively
high, and mainly concentrated in AZFc. AZFc
deletion had the highest probability and AZFb
and AZFa deletion followed, which was in accordance with some studies of chromosome
microdeletion in male infertility of related scholars [9].
Reproductive hormones play a very important
role in the formation of spermatozoa. Related
studies have shown that FSH and LH with a certain concentration and pulse frequency are
necessary in the process of spermatogenesis
[22]. Some studies suggest that spermatogenesis is the synergistic effect of FSH acting on
supporting cells and LH through stimulating the
secretion of T by interstitial cells [8]. The results
analysis of reproductive hormone test in 198
patients with VC infertility showed that with the
increase in degree of VC, the values of FSH, LH
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and PRL were all significantly increased, and T
value decreased. While the E2 value did not
change significantly. The results showed that
the degree of VC was positively correlated with
FSH, LH, and PRL values (r=0.862, r=0.873,
r=0.960), but had no significant correlation
with T value and E2 value.

[7]

In summary, VC sterility is closely related to
chromosomal abnormalities, semen quality level, chromosome microdeletion, and reproductive hormone levels, and its pathogenesis is
complex. Therefore, it is necessary to do chromosome karyotype examination, semen routine quality detection, PCR detection of chromosome microdeletion and related reproductive hormone levels in male patients with VC
infertility. However, the pathophysiology of VC
is complex. This study only focused on the relationship of chromosome microdeletion, semen
quality and reproductive hormone levels in VC
patients with normal chromosome karyotype. The study of VC patients with abnormal
chromosome karyotype was more general, and
it will be further explained in the follow-up
study.

[8]

Disclosure of conflict of interest

[12]

[9]

[10]

[11]

None.
Address correspondence to: Bing Wang, Center for
Reproductive Medicine, Maternal and Child Health
Hospital of Zibo City, No. 11 XingYuan East Road,
Zhangdian District, Zibo City 255020, Shandong
Province, China. Tel: +86-0533-2182991; E-mail:
wangbing6538@126.com

References
[1]
[2]

[3]
[4]
[5]
[6]

Brannigan RE. Introduction: varicoceles: a contemporary perspective. Fertil Steril 2017; 108:
361-363.
Neto FT, Bach PV, Najari BB, Li PS and Goldstein M. Spermatogenesis in humans and its
affecting factors. Semin Cell Dev Biol 2016;
59: 10-26.
Glassberg KI and Korets R. Update on the
management of adolescent varicocele. F1000
Med Rep 2010; 2. pii: 25.
Ficarra V, Crestani A, Novara G and Mirone V.
Varicocele repair for infertility: what is the evidence? Curr Opin Urol 2012; 22: 489-494.
Fisch H and Hyun G. Varicocele repair for low
testosterone. Curr Opin Urol 2012; 22: 495498.
Agarwal A, Sharma R, Durairajanayagam D,
Ayaz A, Cui Z, Willard B, Gopalan B and Sa-

7094

[13]

[14]

[15]

[16]

[17]

banegh E. Major protein alterations in spermatozoa from infertile men with unilateral varicocele. Reprod Biol Endocrinol 2015; 13: 8.
Wang YJ, Zhang RQ, Lin YJ, Zhang RG and
Zhang WL. Relationship between varicocele
and sperm DNA damage and the effect of varicocele repair: a meta-analysis. Reprod Biomed
Online 2012; 25: 307-314.
Abdelbaki SA, Sabry JH, Al-Adl AM and Sabry
HH. The impact of coexisting sperm DNA fragmentation and seminal oxidative stress on the
outcome of varicocelectomy in infertile patients: a prospective controlled study. Arab J
Urol 2017; 15: 131-139.
Elfateh F, Rulin D, Xin Y, Linlin L, Haibo Z and
Liu RZ. Prevalence and patterns of Y chromosome microdeletion in infertile men with azoospermia and oligzoospermia in northeast
China. Iran J Reprod Med 2014; 12: 383-388.
Hussein TM, Elneely DI. Y-chromosome microdeletions and the MTHFR C677T polymorphism in Egyptian men with nonobstructive
azoospermia. Human Andrology 2014; 4: 6670.
Jungwirth A, Giwercman A, Tournaye H, Diemer
T, Kopa Z, Dohle G and Krausz C. European association of urology guidelines on male infertility: the 2012 update. Eur Urol 2012; 62: 324332.
Katz DJ, Teloken P and Shoshany O. Male infertility-the other side of the equation. Australian
Family Physician 2017; 46: 641-646.
Flannigan R and Schlegel PN. Genetic diagnostics of male infertility in clinical practice. Best
Pract Res Clin Obstet Gynaecol 2017; 44: 2637.
Samanta L, Agarwal A, Sharma R, Swain N and
Sabanegh ES. Varicocele-induced male infertility - a mitochondrial disease. Fertility & Sterility
2017; 108: e309-e310.
Baazeem A, Belzile E, Ciampi A, Dohle G, Jarvi
K, Salonia A, Weidner W and Zini A. Varicocele
and male factor infertility treatment: a new
meta-analysis and review of the role of varicocele repair. Eur Urol 2011; 60: 796-808.
Amouri A, Hammami W, Kilani O, Bouzouita A,
Ayed W, Ben Meftah M, Khrouf M, Fadhlaoui A,
Abdelhak S, Zhioua F and Jaafoura MH. Chromosomal evaluation in a group of Tunisian patients with non-obstructive azoospermia and
severe oligozoospermia attending a Tunisian
cytogenetic department. C R Biol 2014; 337:
223-228.
Eisenberg ML, Sapra KJ, Kim SD, Chen Z and
Buck Louis GM. Semen quality and pregnancy
loss in a contemporary cohort of couples recruited before conception: data from the Longitudinal Investigation of Fertility and the Environment (LIFE) Study. Fertil Steril 2017; 108:
613.

Int J Clin Exp Med 2018;11(7):7088-7095

Study of chromosome detection of infertile patients with varicocele
[18] Damsgaard J, Joensen UN, Carlsen E, Erenpreiss J, Jensen MB, Matulevicius V, Zilaitiene B,
Olesen IA, Perheentupa A and Punab M. Varicocele is associated with impaired semen
quality and reproductive hormone levels: a
study of 7035 healthy young men from six european countries. Eur Urol 2016; 70: 10191029.
[19] Olesen IA, Andersson AM, Aksglaede L, Skakkebaek NE, Rajpert-de Meyts E, Joergensen N
and Juul A. Clinical, genetic, biochemical, and
testicular biopsy findings among 1,213 men
evaluated for infertility. Fertil Steril 2017; 107:
74-82, e7.
[20] Naasse Y, Charoute H, El Houate B, Elbekkay C,
Razoki L, Malki A, Barakat A and Rouba H.
Chromosomal abnormalities and Y chromosome microdeletions in infertile men from Morocco. BMC Urol 2015; 15: 95.

7095

[21] Liu XY, Zhang HY, Pang DX, Xue LT, Yang X, Li YS
and Liu RZ. AZFa microdeletions: occurrence
in Chinese infertile men and novel deletions
revealed by semiconductor sequencing. Urology 2017; 107: 76-81.
[22] Mitchell V, Robin G, Boitrelle F, Massart P, Marchetti C, Marcelli F and Rigot JM. Correlation
between testicular sperm extraction outcomes
and clinical, endocrine and testicular histology
parameters in 120 azoospermic men with normal serum FSH levels. Int J Androl 2011; 34:
299-305.

Int J Clin Exp Med 2018;11(7):7088-7095

