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Abstract
Aim: To research the role of semen parameters in the likelihood of pregnancy of the couples with unexplained infertility who underwent intrauterine insemination. Material and Method: 545 cycles of IUI performed in our clinic due to unexplained infertility were included in the study. The IUI cycles were divided into
two groups according to whether they achieved pregnancy: Group 1 pregnancy (77 cycles) and Group 2 non-pregnancy (468 cycles). Sperm parameters were
statistically evaluated before and after the sperm washing. ROC (Receiver Operating Characteristic) analysis was performed to identify the effective cut-off
values to predict pregnancy. P<0.05 was considered significant. Results: Morphology was observed to be statistically higher in the pregnant group than in the
non-pregnant group before and after sperm washing (p=0.033 and p=0.028, respectively). No statistically significant difference was observed in any other
parameters ( p>0.05). As a result of the pre-wash ROC analysis of sperm parameters, only morphology was found to be significant for the pregnancy to be
predicted (p=0.029). When different cut-off values were analyzed in terms of morphology, the highest cut-off value in sensitivity and specificity was found to
be 4.5. As a result of post-wash ROC analysis, it was detected that morphology, +4 and +3 values of sperm motility had statistically significant effects on the
detection of pregnancy (p=0.029, p=0.020, and p=0.043, respectively). Other parameters were not observed to have any significant effects for the prediction
of pregnancy (p>0.05). A cut-off value of 2.5 for post-wash morphology was found to have 92.9% sensitivity and 75.5% specificity. Discussion: Pre- and postwash morphology may affect the result of pregnancy by IUI in unexplained infertility. The cut-off values of morphology may predict the likelihood of pregnancy
and this could allow advanced treatments to start sooner.
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Introduction
No causal agent can be detected in approximately 10-20%
of infertile couples, who are then diagnosed with unexplained
infertility. The Intrauterine Insemination method (IUI) is often
preferred as it is easier, less expensive, and less invasive than
other assisted reproductive techniques (ART) [1]. It is rather difficult to predict the results of pregnancy with sperm parameters. However, it is important for the patients’ psychology and
finances to accurately predict those who are unlikely to achieve
pregnancy with IUI. Sperm count and motility, sperm morphology, and the methods of sperm preparation during IUI are important parameters that can affect the rate of pregnancy with
IUI. It is observed in several studies that predictive values of
sperm parameters in the course of IUI show differences between various centers. We also aimed to retrospectively examine the cycles of IUI applied in our clinic and to identify the differences between the cases of pregnancy and non-pregnancy in
terms of sperm parameters.
Material and Method
The retrospective study included a total of 545 cycles of IUI (500
couples with the diagnosis of unexplained infertility ) in the ART
center of the Faculty of Medicine, Turgut Ozal University. Ethics
committee approval was received for this study. The 545 cycles
of IUI were divided into two groups: Group 1 pregnancy (77
cycles) and Group 2 non-pregnancy (468 cycles). All the couples
involved in the study had failed to get pregnant for a minimum
of one year. Males were evaluated by physical examination,
at least two sperm analyses [2], and a detailed history. All the
couples were screened for hepatitis B and C, syphilis, and HIV.
Patients who had pelvic infection, untreated endometriosis, or
who did have bilateral tubal ligation, hepatititis B and C, syphilis, HIV were not included in the study. Starting on the third day
of the cycle, ovulation induction in the IUI cycles hMG (human
menopausal gonadotropin)/ recombinant Follicule Stimulating
Hormone (FSH) was used. Ovarian response was monitored
with TVUSG. Ovulation was triggered with 5000–10000 IU
urinary or 0.25µg recombinant Human Chorionic Gonadotropin
(hCG) when at least one follicle reached 18mm. The IUI was
performed with a catheter (Gynetics 4219 Emtrac Plus, Gynetic
Medical Products N.V., Hamont-Achel, Belgium) 36 hours after
hCG injection. Serum BhCG levels were tested to confirm pregnancy two weeks after the hCG injection. Sperm samples were
analyzed for concentration and motility with a Makler counting
chamber using World Health Organization (WHO) guidelines.
Morphology was assessed by Kruger strict criteria. Two layer
density gradient technique [3] (45%-90%) was used for sperm
preparation. 1 ml of 90% gradient was placed at the bottom
of the tube and 1 ml of 45% gradient was placed upon this.
This was incubated at 37 C for 30 minutes before adding the
semen. It was centrifuged at 300 g for ten minutes. The upper
part was discarded. The pellet at the bottom was placed into
a falcon tube and 3 ml of sperm washing solution was added
and centrifuged at 300 g for ten minutes. After the upper portion was removed, the remaining part was resuspended with
0.5 ml fresh HTF sperm washing solution. The concentration
and motility were evaluated after preparation. The Statistical
Package Program for the Social Sciences (SPSS 16.0; SPSS Inc.,
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Chicago, IL, USA) was used for statistical analysis. To check
whether the data was normally distributed, Shapiro-Wilk test
was performed. Median (minimum-maximum) was used to
show continuous data. Mann-Whitney test was used to compare
independent groups. Logistic regression analysis was used to
examine the effects of sperm parameters on the prediction of
pregnancy. ROC analysis was performed to find the most effective cut-off values to detect pregnancy. P<0.05 was considered
significant.
Results
Not a single difference was identified between pregnant and
non-pregnant groups in terms of the parameters (p>0.05) in the
Table-1. Morphology was observed to be significantly higher in
the pregnant group than the non-pregnant group before and
after the washing (p=0.033 and p=0.028, respectively).
Table 1. Distribution of the parameters of patients undergoing IUI according
to groups
Pregnant

Non pregnant

P

Women age

29(21- 43)

29(18- 44)

0.358

Men age

32(23- 49)

31(21- 55)

0.940

Duration of infertility

2(1-15)

2(0.5- 16)

0.077

Dose of Gonadotropin

50(50- 475)

75(25- 500)

0.513

Total dose

250(250- 5550)

450(125- 4500)

0.381

Duration of induction

5(5- 15)

5(3- 22)

0.345

Dominant follicle count

1(1- 4)

1(1- 6)

0.917

Endometrial thickness

8(3.3- 14.7)

8.4(3- 21.5)

0.338

The distribution of pre- and post-wash values of spermiogram
parameters according to groups is summarized in Table-2. After the ROC analysis was performed with pre-wash sperm parameters, morphology was observed to be the only significant
measure to predict pregnancy (p= 0.029). While morphology
itself could predict 58.6% of the pregnant patients, other parameters were reported to have no significant value (p>0.05)
[Table-3]. When various cut-off values were examined in terms
of morphology, the cut-off value with the highest sensitivTable 2. The division of semen parameters into groups according to
pregnancy and non pregnancy
Pregnant

Not pregnant

P

volume1

2(0.5- 6)

2(0.4- 7)

0.615

count1

50(13- 290)

43(10- 320)

0.091

totalmotility1

51(21- 96)

55(11- 92)

0.371

+4 motility1

8(0- 46)

9(0- 45)

0.788

+3 motility1

31(10–57)

33(1–71)

0.221

+2 motility1

10(4–30)

10(2–37)

0.428

+1motility1

49(4–80)

45(1–89)

0.356

Morphology1

5(1–15)

4(0–18)

0.033

volume2

0.3(0.2–0.3)

0.3(0.2–0.3)

0.074

count2

44.5(10–80)

32(3.5–100)

0.565

+4 motility2

60(30–80)

46(0–80)

0.286

+3 motility2

40(20–70)

47(20–100)

0.592

morphology2

6.5(2–14)

4(1–11)

0.028

Pre wash(1)

Post wash(2)

P< 0.05 was considered significant.
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Table 3. The results of ROC analysis of semen parameters before washing(1)
95% CI
Area

SE

P

Upper

Lower

Volume 1

0.450

0.043

0.206

0.367

0.533

Count 1

0.564

0.042

0.106

0.482

0.645

Total motility1

0.447

0.041

0.177

0.366

0.527

+4 motility 1

0.471

0.039

0.461

0.394

0.547

+3 motility 1

0.456

0.039

0.270

0.380

0.532

+2 motility 1

0.505

0.041

0.891

0.425

0.586

+1 motility 1

0.561

0.041

0.123

0.480

0.642

Morphology1

0.586

0.040

0.029

0.508

0.665

P< 0.05 was considered significant. AUC: Area under the curve. SE: Standart
error CI: Confidence interval

ity and specificity was 4.5. It had a sensitivity of 55.6% and
specificity of 63.1%. ROC analysis of post-wash morphology
showed that morphology, +4 and +3 rates of sperm motility
had statistically significant effects on the occurrence of pregnancy (p=0.029, p=0.020, and p=0.043, respectively). It was observed that morphology itself could detect 68.4%, +4 sperm
rate 69.6% and +3 sperm rate 33.0% of pregnant cases. Other
parameters were not observed to have any significant impacts
on pregnancy (p>0.05) [Table-4]. A cut-off value of 2.5 for postwash morphology had sensitivity of 92.9% and specificity of
78.5%. As for +4 motile sperm rate, cut-off value at the highest
sensitivity and specificity was identified to be 49.5 (sensitivity
85.7%, specificity 53.2%). Pre- and post-wash morphology was
identified to be the most effective sperm parameter for the
detection of pregnancy. It was observed that each unit increase
in pre-wash morphology increases the likelihood of pregnancy
by a factor of 1.086 and in post-wash morphology by a factor
of 1.313. It was also detected that each unit decrease in postwash volume decreases the likelihood of pregnancy by 100.0%.
Other factors were not observed to have any significant impact
on the occurrence of pregnancy (p=0.05).

Table 4. sensitivity and specificity values in various cut-off values of
prewash(1) sperm morphology
Cut off
Morphology 1

Sensitivity

Specificity

0.5000

1.000

0.011

1.5000

0.905

0.134

2.5000

0.746

0.341

3.5000

0.603

0.463

4.5000

0.556

0.631

5.5000

0.365

0.781

6.5000

0.317

0.821

7.5000

0.238

0.864

8.5000

0.190

0.901

9.5000

0.111

0.912

10.5000

0.095

0.926

11.5000

0.048

0.940

12.5000

0.016

0.957

13.5000

0.016

0.963

14.5000

0.016

0.977

16.0000

0.000

0.991

17.5000

0.000

0.994

19.0000

0.000

1.000
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Discussion
IUI is a non-invasive method that should be preferred first for
the couples who have been diagnosed with unexplained infertility because it is a less expensive way of treatment [1]. Ovarian stimulation, along with IUI, was reported to be an effective
way of treatment for the couples with unexplained infertility by
the Royal College of Obstetricians and Gynecologists (RCOG)
in 1998 [4]. There are some other factors that effect the likelihood of success in pregnancy with this method of treatment.
Especially, various semen parameters have been shown to correlate with IUI outcome, such as count of motile sperm and normal morphology. The evaluation of post-wash semen parameters can give helpful prognostic information [5]. Most of the
studies that report the success rate of pregnancy in IUI cases
where sperm morphology is evaluated have been performed
retrospectively. The effects of semen parameters on the success rate of pregnancy of infertile couples were also retrospectively analyzed in our study, and morphology was observed to
be the most effective semen parameter to predict pregnancy.
In a meta-analysis performed by Waart et al. [6], 18 original
articles that studied the effects of sperm morphology in IUI
cycles on pregnancy rates were analyzed and 6 of them were
stastistically evaluated. In these 6 studies the Tygerberg, WHO
criteria were used and it was concluded that better pregnancy
rates could be achieved with sperm morphology that is 4% or
higher in IUI cycles. French et al. [7] argued that sperm morphology had a prognostic value for the patients undergoing ICSI,
however low it was. Guzick et al. [8] compared the impact of
sperm morphology and sperm count and motility on the success rates of pregnancy in their study.They detected that those
with 4% and higher sperm morphology had better success rates
in pregnancy. Hauser et al. [9] and Lee et al. [10] pointed out
that sperm morphology monitored by using strict criteria in IUI
cycles had a prognostic value to determine the success rate of
pregnancy. By revealing the fact that pregnancy rate decreases
from 40.7% to 24% if the teratospermia rate is higher than
70%, Merviel et al. [11] detected in their study of 1038 (IUI) cycles that morphology has a prognostic value. They pointed out
that they preferred ICSI method for the cases with teratospermia due to this fact. Similarly, Burr et al. [12] also found that the
rate of pregnancy falls from 18.2% to 4.3% when teratospermia is 90%. By detecting the fact that the success rate of pregnancy decreases when normal sperm morphology is <30% or
motile sperm count is < 5x106 and the patient is a woman over
35, Badawy et al. [5] pointed out in their study, which involved
714 IUI cycles and analyzed the effects of sperm count and
morphology on the success of IUI, that morphology and motility
are important. While these studies support our findings, Deveneau et al. [13] argued in their retrospective study comprising
856 IUI cycles that sperm morphology lower than 4% was not
related to low pregnancy rates of the patients undergoing IUI,
and morphology could not be the only parameter to determine
use of IVF method. Similarly, Krabinus and Gelety [14] did not
identify any difference in the pregnancy rates even when the
samples of morphology that were 4% or 30% worse than 4%
were evaluated in their study of 538 IUI cycles. Sun et al. [15]
examined the correlation of sperm morphology and IUI cycle in
908 IUI cycles, and divided the patients into 4 groups accordJournal of Clinical and Analytical Medicine | 409
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ing to their sperm morphology (<5%, 5-19%, 10-14%, >14%)
for cut-off value. They found out that the group of <5% had
the lowest pregnancy rate, yet they did not find it statistically
significant compared to the other groups. Wainer et al. [16] also
reported in their study of 2564 IUI cycles that sperm morphology does not affect pregnancy rates. We observed in our study
that +4 and +3 motile sperm rates along with morphology have
statistically significant impacts on the occurrence of pregnancy
according to the results of ROC analysis of pre- and post-wash
sperm parameters. We found out that morphology itself could
predict 68.4% of pregnant cases, +4 volatile sperm rate 69.6%
and +3 volatile sperm rate 33.0%. Aligned with our study, Zhao
et al. [17] also reported in their study that sperm motility in
the initial sperm sample was an independent factor that could
affect pregnancy with IUI. They emphasized the importance of
the existence of +3 and +4 motile sperm in the washed semen
for the success of IUI.
Limitation
The important limitations of our study are single center experience and relatively small sample size. Some of the couples had
been infertile for more than 10 years. For these couples IVF is
more appropriate but IUI was preferred as the first treatment
option for the couples with unexplained infertility.
Conclusion
Considering all relevant studies, while various sperm parameters are known to be used for the prediction of pregnancy with
IUI, there is not a complete consensus over this issue. We argue
with this study that, with respective to unexplained infertility,
using morphology cut-off values of 4.5 for pre-wash and 2.5 for
post-wash may predict the success of pregnancy by IUI. We emphasize the importance of this finding as it may enable couples
to turn to advanced treatments at an earlier stage.
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