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E MAIN POINTS B ABSTRACT
Aim: The aim is to investigate the effect of semen parameters in predicting pregnancy out-

e comes in the unexplained infertility and male infertility groups among couples who received

meters and pregnancy outcomes

between unexplained infertility and
male infertility cases IUI.

In unexplained infertility, no sig-
nificant association was found be-
tween semen parameters and preg-
nancy rates.

We observed that in male infertility,
pre-wash TPMS density is more pre-
dictive of pregnancy outcomes than
total TPMS count. And the TPMSC
value after washing was also ob-
served to be important in pregnancy
prediction, since the TPMSC after
washing is also concentrated se-
men.

insemination within the scope of infertility treatment.

Materials and Methods: In our study, spermiogram data were retrospectively obtained from 57
couples diagnosed with male infertility and 251 couples diagnosed with unexplained infertility
who applied to Gaziantep Cengiz Gokgek Obstetrics and Gynecology Hospital ART Clinic and
underwent [Ul between July 2021 and July 2023, and the demographic data of the patients were
analyzed. Before IUI, ovulation induction with an aromatase inhibitor and recombinant FSH was
performed in female patients. Semen was collected from the male patient on the day of the pro-
cedure, and semen analysis was performed. Semen prepared by applying the semen preparation
protocol was injected into the uterus with an insemination catheter. Pregnancy in the patients
was assessed by serum beta-hCG on day 14 after the procedure.

Results: The positive pregnancy rate for male infertility was 10.5%, and the positive pregnancy
rate for unexplained infertility was 13.5%. There was no association between unexplained in-
fertility and spermiogram parameters. In male infertility, there was a relation between Total
Progressive Motile Sperm (TPMS) density and post-wash TPMS Count (TPMSC) and positivity
of pregnancy (p=0.035, p=0.017, respectively).

Conclusion: Semen parameters generally don't predict pregnancy outcomes in couples with
unexplained infertility. However, for couples seeking help for male infertility, calculating Total
Progressive Motile Sperm (TPMS) density and post-wash TPMS Count (TPMSC) during the initial
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semen evaluation is a crucial step in predicting pregnancy outcomes.
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B INTRODUCTION

Infertility is defined as the inability to achieve pregnancy
within 12 months despite regular unprotected intercourse in
couples of reproductive age. The male plays a role in 20-30%
of cases, the female factor in 20-35%, and both factors in 25-
40%, while the cause of infertility is unknown in 15-30% of
cases [1]. Unexplained infertility is defined as a situation in
which the basic tests used to diagnose infertility are normal,
but the factors affecting fertility cannot be identified [2]. Al-
though no male or female factor can be identified, it accounts

252

for 30% of infertile couples [3]. Male infertility is the inabil-
ity of a man to have children due to various unknown or
known reasons, such as hormonal disorders, infections, varic-
ocele, and cryptorchidism in the couple. In these couples, the
woman has no barriers to pregnancy [4-6]. With the devel-
opment of assisted reproductive techniques (ART), success
rates in infertility treatment have begun to increase. Among
these, intrauterine insemination (IUT), also known as insemi-
nation, is used as a first-line treatment because it is cheaper,
easier to use and less invasive than other ART. By crossing
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the cervical mucus barrier, IUI aims to increase the number
of motile sperm in the fertilized region. Pregnancy rates fol-
lowing intrauterine insemination (IUI) typically range from
10-20% [7], though they vary based on factors like the cou-
ple’s age, the causes of infertility, and the clinic. Sperm anal-
ysis is a primary diagnostic tool for infertility, offering cru-
cial insights for selecting appropriate assisted reproductive
techniques [8].Current semen analysis parameters, as recom-
mended by the World Health Organization in 2010, include
volume, viscosity, liquefaction time, total sperm count, total
motility, progressive motile sperm count, pH, sperm concen-
tration, morphology (defined by Kruger [9]), and leukocyte
count.Despite their apparent importance, the clinical value
of these sperm parameters in predicting fertility, especially for
IUI success, is not yet clearly established. While some stud-
ies find no significant relationship between overall sperm pa-
rameters and pregnancy rates after IUI, others suggest that a
normal sperm count is important for maintaining pregnancy,
or that only progressive motile sperm count s effective for IUI
success [10,11]. Research on the effect of semen parameters
on pregnancy outcomes in IUI treatment for male infertility
has yielded highly variable results. This inconsistency under-
scores the need for more comprehensive studies on this topic
[12]. Based on this information, the aim of our study was to
investigate the effects of semen parameters on pregnancy out-
come in couples presenting to Gaziantep Cengiz Gkcek Ma-
ternity and Children’s Hospital Assisted Reproductive Treat-
ment Centre for unexplained infertility and male infertility
and undergoing IUL

E MATERIALS AND METHODS

In our study, we used the data of all patients who applied to
the ARTC (Assisted Reproductive Treatment Centre) Poly-
clinic of Gaziantep Cengiz Gokgek Gynaecology and Obstet-
rics and Paediatrics Hospital and underwent IUI between July
2021 and July 2023. In our study, spermiogram data and pa-
tient demographic characteristics of 251 couples diagnosed
with unexplained infertility and 57 couples diagnosed with
male infertility were used; data of couples with chronic dis-
eases and those who did not want to participate in the study
were not included in our study. In women, couples with ovu-
latory cycles and normal hysterosalpingography (HSG) were
included in our study. Cases with a sperm count less than
20x10° (oligozoospermia), a motility assessment of sperm
percentage with fast progressive motile sperm less than 25%
or the sum of fast and slow progressive motile sperm less
than 50% (asthenozoospermia) or a morphology assessment
of less than 4% normal sperm (teratozoospermia) according
to Kruger criteria were classified as having a male infertility,
and cases in which a male infertility was not identified were
classified as having 'unexplained infertility’.

Ovulation Induction (OI)
Aromatase inhibitor (letrozole) and recombinant FSH
(rFSH) preparations were used together for ovulation induc-
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tion (OI). For ovulation induction with rFSH, the treatment
dose was determined according to age, weight, and antral
follicle count on day 2 of menstruation. Letrozole 2.5 mg 2x1
tb for 3 days and rESH were started at doses of 50-150 IU. On
day 7 of treatment, follicular development was assessed and
recorded by serum estradiol measurement and transvaginal
ultrasound. If no follicles larger than 10 mm were seen in
the ovaries on the 7-day scan, the daily dose was increased to
37.5-75-112.5-150 IU. The maximum dose was set at 225
IU. The days on which patients were to be called for control
were determined according to follicle size. If follicles >10 mm
were observed at the check-ups, the same dose was continued
until the follicle diameter reached 18 mm. When the follicle
diameter reached 18 mm, 10,000 IU of human chorionic
gonadotropin (hCG) was administered to induce follicular
maturation and ovulation. IUI cycles with >3 follicles on
hCG day >16 mm were cancelled due to the risk of multiple
pregnancy and hyperstimulation. Cycles cancelled in this
way were not included in the study. Ovulation was assessed
in all patients by progesterone measurement on day 21 of the
cycle.

Sample collection, Semen analysis, and Preparation protocol

On the day of the procedure, the couple to be inseminated
was called approximately 3 hours before the procedure. Af-
ter 2-5 days of abstinence by the male patient, semen sam-
ples were collected by masturbation. The semen sample was
kept in the incubator until the semen liquefied (minimum
20 min, maximum 60 min), and the liquefaction time was
calculated. After the liquefaction phase, the semen was ho-
mogenised by pipetting, its volume was recorded and evalu-
ated with the Makler camera. Semen analysis was performed
according to WHO criteria, and pre-preparation values were
recorded. Motility assessment included the number of pro-
gressive motile spermatozoa, the number of in situ motile
spermatozoa, and the number of immotile spermatozoa. The
density-gradient washing method was used to prepare semen
for intrauterine insemination in almost all cases; in a few cases
of low sperm concentration, only the washing method was
used. The amounts of density-gradient solution were deter-
mined according to the amount of semen, and the solutions
were heated in an oven to 37 C for half an hour. 2 ml of
the heated lower phase was added to a sterile disposable cen-
trifuge tube using a sterile glass Pasteur pipette. Using the
same pipette, 2 ml of the upper phase was added drop by drop
to the centrifuge tube at an angle of 45 degrees to avoid mix-
ing with the lower phase. 2 ml of liquefied spermatozoa was
added to the upper phase. The tube was centrifuged at 400g
(45-90% density) for 15 minutes, and the supernatant was re-
moved from the pellet. Then S ml of sperm wash solution
(SpermRinse™), previously heated in an oven at 37°C, was
added to the pellet and pipetted without foaming. This solu-
tion was centrifuged at 400g for S minutes, and 0.5- 1 mL of
the pellet was prepared for insemination, and the sperm count
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was recorded after preparation by counting in a machine cam-
era. The pellet filled into the insulin syringe was kept in the
oven until the time of insemination.

Insemination technique

The mean follicular diameter was calculated for each follicle
greater than 16 mm during transvaginal ultrasound monitor-
ing between days 11 and 13 of the menstrual cycle. TUT was
planned in the presence of at least 1 follicle with a mean di-
ameter greater than 18 mm. Intrauterine insemination was
performed 36-40 hours after hCG administration. Female pa-
tients were asked to urinate during insemination so that the
uterus could be easily seen on transabdominal imaging. The
cervix was washed with 2-3 ml saline and the insemination
catheter (TechnoCath) was gently inserted into the uterus, ad-
vanced through the cervix and stopped ~1 cm from the fun-
dus. The prepared specimen from the male patient, stored at
37 C, was slowly inserted through the cervix with the catheter.
Patients were rested in a lying position for 15-30 minutes after
the procedure. All patients received progesterone to support
the luteal phase.

Patients were evaluated for pregnancy by serum beta-hCG
measurement on day 14 after the procedure.

Statistical analysis

Descriptive statistics of the variables used in the study are pre-
sented as median and interquartile range. The Kolmogorov-
Smirnov test was used to test whether the quantitative vari-
ables conformed to a normal distribution, and it was found
that the variables did not conform to a normal distribution.
Therefore, the Mann-Whitney U test was used to compare
variables according to pregnancy outcome for male infertil-
ity and unexplained infertility. The relationship between the
cause of infertility and pregnancy outcome was examined us-
ing chi-squared analysis. Analyses were performed using IBM
SPSS Statistics 25.0, and the significance level was set at p
<0.05.

B RESULTS

In our study, we evaluated 252 couples with unexplained
infertility and 57 couples with male infertility who under-
went intrauterine insemination (IUT). We assessed the male
patients’ spermiogram parameters and compared these with
the couples’ pregnancy rates.

Within the male infertility cohort, 51 patients had nega-
tive pregnancy results, while 6 achieved positive pregnancy
results after IUL. We observed no significant differences in
mean age, semen volume, total sperm count, or total pro-
gressive motile sperm count (TPMSC) based on pregnancy
outcome. However, a statistically significant difference was
found in TPMSC/semen volume (representing total progres-
sive motile sperm (TPMS) density) and post-wash TPMSC
values (p=0.035, p=0.017, respectively). For couples with
male infertility, pregnancy success was higher in those with
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greater progressive motile sperm density and progressive
motile sperm count after sperm preparation (Table 1).

Among couples undergoing IUI for unexplained infertility,
217 achieved negative pregnancy outcomes and 34 positive
outcomes. In this group, age, semen volume, total sperm
count, sperm density, motile sperm count per millimeter, and
post-wash TPMSC showed no difference according to preg-
nancy outcome. Nevertheless, couples with a positive preg-
nancy outcome in the unexplained infertility group had a sig-
nificantly higher progressive motile sperm count (p=0.048).
Table 2 indicates that pregnancy outcomes in unexplained in-
fertility cases are independent of male factors.

Overall, 89.5% of patients with male infertility and 86.5%
of those with unexplained infertility experienced negative
pregnancy outcomes. No statistically significant relationship
was found between pregnancy success in patients with unex-
plained and male infertility who underwent IUI (p=0.665)
(Table 3).

When comparing groups by the cause of infertility, no sig-
nificant differences were observed in male age, female age,
or semen volume (p=0.456, p=0.454, p=0.472, respectively).
However, significant differences based on infertility status
were found for total sperm count, sperm count per milliliter,
progressive motile sperm count, patient’s TPMSC/semen
volume, and post-wash TPMSC values (all p=0.000). Despite
higher values for total sperm count, sperm count per milliliter,
progressive motile sperm count, motile sperm density, and
post-wash progressive motile sperm count in the unexplained
infertility group, pregnancy success following IUI did not dif-
fer significantly from that in male infertility (p=0.665) (Table
3, Table 4).

B DISCUSSION

Intrauterine insemination (IUI) is a common first-line as-
sisted reproductive technique (ART) for various indications,
including cervical infertility, minimal or mild endometriosis,
ovulatory dysfunction, moderate male infertility, and unex-
plained infertility [13, 14]. However, reported IUI pregnancy
success rates vary widely across studies. For instance, Moham-
madi et al. reported a 15.7% pregnancy rate after IUT for dif-
ferent infertility causes, while another study found 18.2% [11,
15]. Specifically for male infertility, rates have ranged from
12.95% (Zhang et al.) to 5.3% (Luco et al.) [16, 17], with
Sinha P etal. reporting 14.28% for male infertility and 33.33%
for unexplained infertility [18]. Another study documented
a29.9% pregnancy rate for unexplained infertility [19].

In our study, the pregnancy success rate was 10.5% for male
infertility and 13.5% for unexplained infertility, which aligns
with findings in the literature. Historically, IUI pregnancy
success rates have ranged from 5% to 70%. This considerable
variability is influenced by numerous factors, including the
cause of infertility, population heterogeneity, evolving ovarian
stimulation protocols, differences in sperm preparation and
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Table 1. Comparison of variables according to pregnancy outcome in male factor infertility.

Pregnancy Outcome

B-hCG Negative

B-hCG Positive

(n=51) (n=6)

Median (Interquartile Range) Median (Interquartile Range) p-value
Male Patient Age 34 (7) 35.5(9.75) 0.114 ¥
Female Patient Age 27 (7) 30.5(8.5) 0.064 ¥
Semen Volume (ml) 2.5(1.75) 2.25(1.67) 0.365%
Total Sperm Count (million) 10.5(24.2) 11.76 (21.75) 0.391 ¥
Sperm count per millilitre (million/ml) 5(6.70) 7 (4.60) 0.149¥
TPMSC (million) 3.90 (7) 5.25 (8.34) 0.203%
TPMSC /Semen Volume(million/ml)= TPMS density 1.14 (2.63) 2.59 (3.18) 0.035 ¥*
Post-wash TPMSC 0.6 (1.84) 4.25(3.95) 0.017 ¥*
*p<0.05; ¥: Mann-Whitney U test.
Table 2. Comparison of variables according to pregnancy outcome for unexplained infertility.

Pregnancy Outcome
B-hCG Negative B-hCG Positive
(n=217) (n=34)

Median (Interquartile Range) Median (Interquartile Range) p-value
Male Patient Age 32(6) 32(7.5) 0.556"
Female Patient Age 28 (8) 29.5(7) 0.826 ¥
Semen Volume (ml) 2.5(2) 3(1.78) 0.099 ¥
Total Sperm Count (million) 126 (174) 156.5 (129.25) 0.134 ¥
Sperm count per millilitre (million/ml) 55 (58) 51 (55.5) 0.856"
TPMSC (million) 69.03 (118.25) 97.69 (108.59) 0.048 *
TPMSC /Semen Volume(million/ml)= TPMS density 29 (37.3) 30.08 (33.77) 0.344¥
Post-wash TPMSC 17 (38.5) 20.4 (29.01) 0.158 ¥

*p<0.05; ¥: Mann-Whitney U test.

Table 3. Relationship between the cause of infertility and pregnancy
outcome.

Pregnancy Outcome

Negative Positive p-value
- Male factor 51 (89.5%) 6 (10.5%) .
Cause of infertility ;o olained 217 (86.5%) 34 (13.5%) °-00°

*p<0.05; x: Chi square test.

IUI techniques, and a lack of well-controlled prospective ran-
domized trials [20, 21].The use of IUI in couples with male
infertility remains a contentious topic. While some studies
suggest that in vitro fertilization (IVF) should be the first-
line treatment for patients with very low semen volume, to-
tal sperm count, and progressive motile sperm count, IUI is
generally accepted as a first-line option for moderate male in-
fertility [20]. Nevertheless, persistently low pregnancy rates
have prompted researchers to evaluate specific semen parame-
ters as predictors of pregnancy. Among these, the total motile
sperm count has been identified as an important prognostic
factor for IUI success, with other parameters often showing
no significant relationship with pregnancy [22].

Specifically in male infertility, IUT success has been linked to
a pre-wash Total Progressive Motile Sperm Count (TPMSC)

exceeding 5x10°, suggesting that patients below this thresh-
old should be referred for IVF [16, 23, 24]. Some studies ad-
vocate for a total motile sperm count above 10x10¢ before
proceeding to IVF [25, 26]. Yavuzcan et al. emphasized thata
pre-wash TPMSC >10x 10° was the sole factor contributing
to IUT success across all infertile couples in their clinic [27].

In our study, the pre-wash TPMSC for male infertile cou-
ples with positive pregnancies was (8.57+£9.14)x10°, but
this did not show a statistically significant difference in
terms of pregnancy success. Conversely, the post-wash
TPMSC of (3.41£1.90)x10° showed a significant relation-
ship with pregnancy success. Furthermore, TPMS density
was (3.6812.59)x 10° and positively influenced pregnancy, al-
though no relationship was found between other semen pa-
rameters and pregnancy success. These results suggest that
post-wash sperm count and pre-wash sperm density can pre-
dict IUT success in couples with male infertility.

For patients with unexplained infertility, where the underly-
ing cause remains unknown, a course of ovarian stimulation-
IUI is commonly recommended, followed by IVF if TUT is un-
successful. While semen parameters have been evaluated for
their predictive value in IUI pregnancy success in this group,
many studies indicate that parameters other than TPMSC are
not reliable markers. Hajder et al. found higher IUI preg-
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Table 4. Comparison of variables according to infertility status.

Pregnancy Outcome

B-hCG Negative

B-hCG Positive

(n=252) (n=57)

Median (Interquartile Range) Median (Interquartile Range) p-value
Male Patient Age 32(6) 34 (6) 0.456Y
Female Patient Age 28 (7.75) 27 (7) 0.454Y
Semen Volume (ml) 2.8(2) 2.5(1.75) 0.472%
Total Sperm Count (million) 137.5(169) 10.5 (24.26) 0.000%*
Sperm count per millilitre (million/ml) 54.5 (57.75) 6 (6.70) 0.000%*
TPMSC (million) 74 (115.13) 4 (6.64) 0.000%*
TPMSC /Semen Volume(million/ml)= TPMS density 29.03 (37.06) 1.88 (2.55) 0.000%*
Post-wash TPMSC 17.75 (36.02) 0.7(2.22) 0.0007*

*p<0.05; ¥: Mann-Whitney U test.

nancy rates than spontaneous rates in patients with a TPMSC
above 5x10° [19]. Another study on unexplained infertility
cases undergoing IUT reported significantly higher live birth
rates in those with a post-wash TPMSC of 15-20x 10¢ com-
pared to those with 5x10° [28]. Conversely, Lin et al. found
that TPMSC did not affect IUI success rates in patients with
unexplained infertility [29]. Another study concluded that
couple’s age, infertility duration, follicle number and size,
number of treatment cycles, and all semen parameters were
not significant predictors of pregnancy success in this patient

group [30].

Our study found no association between semen parameters
and pregnancy success in patients with unexplained infertil-
ity. Although semen volume was higher in those with pos-
itive pregnancies, this difference was not statistically signifi-
cant. Interestingly, total and per milliliter sperm count, sperm
concentration, sperm density, and post-wash sperm concen-
tration were higher in couples with negative pregnancies. Our
results confirm that semen parameters are not related to preg-
nancy success in cases of unexplained infertility, implying they
cannot be used for pregnancy prediction in these situations.

B CONCLUSION

Our study, which evaluated the effects of semen parameters
on pregnancy outcomes in couples undergoing IUI for unex-
plained and male infertility, revealed no significant difference
in positive pregnancy rates between these two groups. Fur-
thermore, we found no relationship between semen parame-
ters and pregnancy success in cases of unexplained infertility.

However, in male infertility, pregnancy rates were observed to
increase in patients with higher post-wash TPMSC and, no-
tably, higher pre-wash progressive motile sperm density. We
believe that evaluating post-wash TPMSC and pre-wash to-
tal progressive motile sperm density will be effective in pre-
dicting pregnancy before IUT in male infertility, potentially
avoiding unnecessary IUT cycles. Comprehensive studies are
still needed in this area to refine pregnancy prediction.
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