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ÖZ

Amaç: Açıklanamayan infertilite tanısı almış çiftlerde, intrauterin inseminasyon 
(İUİ) tedavisi için kullanılan sperm hazırlama yöntemlerinin gebelik oranları üzerine 
etkilerinin karşılaştırılması.  
Yöntemler: Çocuk istemi nedeniyle tüp bebek merkezi’ne başvurmuş, kadında 
herhangi bir jinekolojik problem gözlenmemiş, erkekte semen analizi aşılama için 
uygun özelliklerde olan ve açıklanamayan infertilite tanısı alan 112 çift çalışmaya 
dahil edilmiştir. Hastalar sperm hazırlama yöntemlerine göre Grup I (Swim-Up), Grup 
II (Gradient), Grup III (Mikroçip) olmak üzere üç grupta değerlendirilmiştir. Sonuçlar 
istatistiksel olarak analiz edilip literatür eşliğinde tartışılmıştır.  
Bulgular: Çalışmaya dahil edilen çiftlerin yaşları, infertilite süreleri, kadınların 
bazal FSH değerleri, ovulasyon indüksiyonu ile oluşan dominant folikül sayısı, İUİ 
esnasındaki endometrium kalınlığı, sperm hazırlama öncesi total motil sperm sayısı, 
normal morfolojili (Kruger) sperm oranı, sperm hazırlama sonrası motilite oranı ve 
insemine edilen sperm sayıları arasında istatistiksel bir fark izlenmemiştir (Tüm p 
değerleri>0,05).  Hastaların İUİ deneme sayısı Mikroçip grubunda 3,68 bulunmuş 
iken Swim-Up grubunda 1,86 ve Gradiyent grubunda 1,82 olarak tespit edildi. 
Mikroçip grubundaki daha fazla İUİ deneme sayısı diğer gruplara göre istatistiksel 
olarak yüksek bulundu (p<0,01). Gebelik oranları karşılaştırıldığında ise en yüksek 
oran %22,73 ile Mikroçip grubunda tespit edilirken (Swim-Up grubunda %15,91, 
Gradient Grubunda %17,39) arada istatistiksel olarak anlamlı fark görülmemiştir (p= 
0,064).
Sonuç: IUI sikluslarında sperm hazırlamada en sık kullanılan iki method (Swim-
Up, Gradient) arasında bariz bir başarı farklılığı olmamakla bereber, günümüzde 
kullanımı gittikçe artış gösteren Mikroçip ile sperm seçme yöntemi umut verici bir 
alternatif olarak görülmektedir. Bu konuda daha fazla vaka sayısı ile birlikte, gebelik 
sonuçlarının da dahil edildiği prospektif randomize çalışmalara ihtiyaç vardır.

ABSTRACT

Aim: To compare the effects on pregnancy rates of the sperm preparation methods 
used in intrauterine insemination (IUI) treatment in couples diagnosed with 
unexplained infertility.
Method: The study included 112 couples who presented at the Assisted Reproductive 
Techniques Clinic with no gynaecological problem observed in the female and 
semen analysis in the male showing features suitable for insemination, who were 
then diagnosed with unexplained infertility. The patients were evaluated in three 
groups according to the sperm preparation methods as Group 1 (Swim-Up), Group 
II (Gradient) and Group III (Microchip). The results were analyzed statistically and 
discussed in light of the relevant literature. 
Results: No statistically significant difference was determined between the groups 
in respect to the age of the couples, duration of infertility, female basal FSH values, 
number of dominant follicles formed with ovulation induction, endometrium thickness 
during IUI, total number of motile sperm before sperm preparation, ratio of sperm 
with normal morphology (Kruger), motility rate after sperm preparation, and number 
of inseminated sperm (p>0.05 for all). The mean number of IUI attempts was 3.68 
in the Microchip group, 1.86 in the Swim-Up group and 1.82 in the Gradient group. 
A statistically significantly higher number of IUI attempts was made in the Microchip 
group than in the other groups (p<0.01). In the comparison of the pregnancy rates, 
the highest rate of 22.73% was determined in the Microchip group, followed by 
17.39% in the Gradient group and 15.91% in the Swim-Up group, with no statistically 
significant difference determined between the groups (p=0.064). 
Conclusion: Although there was no apparent difference in success between the 
two methods most frequently used in sperm preparation in IUI cycles (Swim-Up, 
Gradient), the method of sperm selection with Microchip, which is being increasingly 
used, seems to be a promising alternative. There is a need for further, prospective, 
randomized studies with a greater number of cases and which include the pregnancy 
outcomes.
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INTRODUCTION 

Intrauterine insemination (IUI) is a method used in 
the treatment of couples with long-term infertility. 

For couples with unexplained infertility who are 
to undergo in vitro fertilization treatment, the 
female follicles are first stimulated with different 
protocols before the male semen sample treated 
with various washing methods is administered to 
the female [1]. 

There are several methods that have been used 
for many years for the preparation of the sperm 
sample, of which the most commonly used are 
the Gradient and the Swim-Up methods. Although 
several studies have compared the effect of 
washing methods on pregnancy success, there 
is insufficient evidence of which method is 
more successful in increasing pregnancy [2-5]. 
Microfluid systems are technology products formed 
from microchannels a few hundred micrometers 
in length which are used to differentiate small 
amounts of fluid and the particles within the fluid. 
These systems are a new method used in recent 
years in both IVF and IUI and have come into use 
with claims of the selection of sperm occurring with 
low DNA damage. The best known of these, which 
is used in our clinic, is the microchip method [6] 
which has come to the fore as an alternative sperm 
selection method usually applied to patients who 
have undergone IUI several times, but have not 
become pregnant. Although there are studies in 
the literature which have compared the success 
of this method with standard sperm selection 
methods in IVF cycles [7], there is limited data 
available in the literature related to IUI successes. 

The aim of this study was to retrospectively show 
the effects on laboratory test results and pregnancy 
success in cases with unexplained fertility of 
sperm samples prepared with Gradient, Swim-Up 
and Microchip methods in couples diagnosed with 
unexplained infertility.

METHODS

Approval for the study was granted by the Clinical 
Research Ethics Committee of Kahramanmaraş 
Sütçü Imam University (decision no: 02, session: 
2019/15). The study included 112 patients who 
had presented at the Assisted Reproductive 
Techniques Center of Kahramanmaraş Sütcu 

Imam University between January 2016 and 
August 2018 because of their wish to conceive. 
The patients included had infertility ongoing for 
at least 1 year and were found to be suitable 
for IUI treatment with at least one tube open on 
hysterosalpingography (HSG), progressively 
motile sperm count of at least 10 million and/or 
a diagnosis of unexplained infertility. These 112 
patients were separated into 3 groups according 
to the sperm preparation method:

Group I (Swim-Up) (n:44): The semen sample 
taken on the day of IUI was applied with the Swim-
Up washing procedure to obtain high-quality 
sperm to be applied in IUI. 

Group II (Gradient) (n:46): The semen sample 
was applied with the Gradient technique then IUI 
was applied after washing.  

Group III (Microchip) (n:22): Sperm selection was 
made from the sperm sample using the Microchip 
method, then IUI was applied. 

In the investigation of infertility etiology, 
transvaginal ultrasonography was performed on 
the 2nd or 3rd day of the cycle, and measurements 
were taken of follicle stimulating hormone (FSH), 
luteinizing hormone (LH) and estradiol (E2). The 
couples included in the study had no chronic 
disease and were not using any drugs other than 
those in the IUI treatment. 

The females in each couple were evaluated in 
respect of age, duration of infertility, gravida, 
abortus and parity, and the males were evaluated 
in respect of age and semen parameters. The 
demographic data and laboratory test results were 
recorded. 

The females of the couples included in the 
study took Letrozole 2.5 mg (Femara, Novartis, 
Switzerland) twice a day for 5 days, starting on 
the 3rd or 5th day of the menstrual cycle, and 
were applied with ultrasound on the 3rd day 
after finishing the drug course. In patients where 
sufficient follicular development was not observed, 
a daily recombinant FSH (Gonal F, Merck Sereno, 
Modugno, Italy) injection was started. In the follicle 
follow-up measurements applied with ultrasound, 
on the day one of the follicles was seen to be 
>17mm, 6500 units recombinant human chorionic 
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gonadotropin (Ovitrelle, Merck Sereno, Modugno, 
Italy) was administered followed by the IUI 
procedure 36-48 hours later. 

When preparing the semen samples for IUI, the 
sperm concentration, sperm count per ml, and total 
progressively motile sperm count were evaluated 
under contrast light microscope (Olympus CX41) 
before and after washing, and all the data were 
recorded. Positive beta HCG results at 14 days 
after the IUI procedure, and the outcomes of 
continued clinical pregnancy were recorded from 
a scan of the files. 

Statistical analysis: Data obtained in the study 
were analyzed statistically using IBM SPSS for 
Windows, version 22.0 software (IBM statistics for 
Windows version 22, IBM Corporation, Armonk, 
NY, USA). Data were stated as mean± standard 
deviation (SD) values. Variance analysis (Repeated 
measures ANOVA with Bonferroni correction) 
was applied to repeated measurements. In the 
comparison of paired groups, the Tukey HSD 
was used. A value of p<0.05 was accepted as 
statistically significant. 

RESULTS

No statistically significant difference was 
determined between the cases in respect of 
female age, male age, duration of infertility, 
basal FSH values, dominant follicle count formed 
with ovulation induction, endometrium thickness 
during IUI, total motile sperm count and normal 
morphology (Kruger) before preparation, and 
number of sperm inseminated after preparation 
(p>0.05 for all) (Table 1). The number of IUI 
attempts was determined as 3.68 in the Microchip 
group, 1.86 in the Swim-Up group and 1.82 in 
the Gradient group (Table 1). The elevation in 
the microchip group was statistically significantly 
higher than the other groups (p<0.01). When the 
pregnancy rates were compared, the highest rate 
was determined in the Microchip group at 22.73% 
and the difference between the groups was not 
statistically significant, with 15.91% in the Swim-
Up group and 17.39% in the Gradient group 
(p=0.064) (Table 2, Figure 1).

Table 1. Demographic characteristics of the cases.

Swim-Up 
Group (n: 44)

Gradient 
Group (n: 46)

Microchip 
Group (n: 22)

P

Female age 
(years)

28.43 (min 
21-max 35)

27.93 (min 20- 
max 36)

28.31 (min 
21-max 35)

0.789

Male age 
(years)

29.20 (min 
23- max 38)

29.82 8 (min 24 
– max 39)

30.19 (min 
22- max 38)

0.859

Duration of 
infertility 
(years)

2.15 ±0.86 2.19±0.85 4.4±1.1 0.081

Number 
of IUI 
attempts

1.86±0.71 1.82±0.70 3.68±0.89 0.002

Figure 1. Pregnancy rates of the cases.

Table 2. Data of the cases related to follicular development, clinical 
course and pregnancy outcomes.

Swim-Up 
Group (n: 
44)

Gradient 
Group (n: 
46)

Microchip 
Group (n: 
22)

P

Dominant follicle 
count formed with 
induction 

1.52±0.52 1.50±0.50 1.50±0.51 0.954

Endometrium 
thickness during 
IUI 

10.68±1.21 10.56±1.12 10.90±1.19 0.966

Total motile sperm 
count before 
preparation

54x106±
36x106

57x106±
28x106

58x106±
25x106

0.876

Normal 
Morphology 
(Kruger) (%)

3.29±1.24 3.0±1.23 3.23±1.17 0.782

Motility rate after 
preparation (%)

98±1.1 93±3.23 88±4.91 0.875

Number of sperm 
inseminated after 
preparation 

23x106±
13.16 x106

22 x106±
11.89 x106

19.18 x106±
7.22 x106

0.819

Pregnancy rate (%) 15.91 17.39 22.73 0.064
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DISCUSSION

A total of 112 infertile patients treated with IUI in 
our center were evaluated in respect to pregnancy. 
The semen samples of patients with no chronic 
disease and no female or male factor during 
IUI treatment, were examined according to the 
manner of preparation. The most commonly used 
methods in IUI preparation are the Gradient and 
Swim-Up methods. The Microchip is a new sperm 
washing method used in IUI and IVF treatment [6]. 

When all the cases in the study were evaluated 
demographically, no significant difference was 
found. A difference was determined in respect 
of the IUI attempts (p=0.002). Compared to the 
Swim-Up and Gradient groups, the number of IUI 
attempts in the Microchip group was statistically 
significantly high (p=0.002). As the cost of the 
Microchip method is high and the State does not 
reimburse it, this method is not usually applied to 
patients planned to undergo IUI for the first time 
but is preferred for patients who have had several 
failed IUI attempts. However, even in the cases 
with relatively poor response in the cycles prepared 
by other washing methods, the pregnancy rate of 
22.73% of the Microchip method is promising. 
When used in the first cycle, it is possible to reach 
higher pregnancy rates. 

Previous studies that have compared sperm 
selection methods in IUI cases have focused on 
the Gradient and Swim-Up methods. Dodson et 
al. [8] examined the effect of these methods and 
reported that there was no significant difference 
in respect of sperm concentration and motility 
and pregnancy rates, and it was concluded that 
there was no superiority of one method over the 
other. Those results were similar to the findings of 
the current study. In contrast Depypere et al. [9] 
compared IUI methods in 117 cases and reported 
that the Gradient method was better than the Swim-
Up method, in respect to both sperm parameters 
obtained after washing and pregnancy rates. In 
a prospective, randomized, controlled study by 
Posada et al. in 2005, the semen parameters and 
pregnancy outcomes of 82 patients were compared 
according to IUI preparation methods. Both before 
and after washing, the sperm parameters and 
the associated pregnancy rates were found to be 
significantly higher in the Swim-Up group than in 

the Gradient group [10]. In a review by Boomsa 
et al. in the Cochrane database which compared 
all methods except Microchip in 2011, none of 
the methods were found to have any significant 
effect on pregnancy and abortus [2]. One of the 
important studies related to sperm selection 
methods in assistive reproduction techniques 
was published by Sakkas et al. [11] in 2000 in 
Human Reproduction. In that study, the Swim-Up 
method was compared with the Gradient method 
in two different media (PureSperm and Percoll). 
The best method of sperm selection with the least 
nuclear DNA damage was investigated and it was 
concluded that both Gradient methods were more 
successful than the Swim-Up technique in the 
selection of sperm with less DNA damage [11].

In a well-designed study published in 2009, the 
presence of apoptotic and necrotic sperm was 
investigated with flow cytometry analysis after 
sperm preparation with the Swim-Up, and Gradient 
methods. The results of the study showed that 
both methods were successful in the selection 
of normal sperm. However, it was reported that 
healthier sperm could be selected quantitatively in 
the Gradient method and qualitatively in the Swim-
Up method, and the appropriate method could be 
selected according to the treatment to be applied 
(IUI or IVF) [12]. 

As centrifugation is applied in Gradient methods, 
impairments in the sperm DNA structure are seen 
more often as a result of an increase in reactive 
oxygen products [13]. Consequently, microfluid 
channel systems (Microchip) were developed for 
the selection of sperm with less DNA damage. 
This system is a chip with microchannels that 
mimic the microenvironment of the cervix and 
vagina. Sperm obtained with this method can be 
used in both IVF and IUI. 

Although there are only a few studies in the 
literature that have compared the success of 
other sperm preparation methods with microfluid 
systems, studies have shown that microfluid 
systems could be useful in the selection of better 
sperm. In a 2011 study by Zhang et al., it was 
suggested that when the negative aspects of 
other traditional sperm selection methods were 
taken into consideration, the microfluid system 
was a better method because of ease-of-use 
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and reliability [14]. It was also determined that 
the sperm obtained with this technique had 
significantly fewer radical oxygen products and 
less DNA fragmentation compared to the Swim-
Up method [13,14]. There was found to be a single 
retrospective cohort study in literature, which was 
recently published with a similar design to that 
of the current study, which compared microfluid 
systems with other sperm preparation methods 
in IUI cycles. In that study, 133 IUI cases using 
sperm prepared with the microfluid system were 
compared with 132 cases with sperm prepared 
with the gradient method. The pregnancy rates 
were determined as 18.04% in the microfluid 
group and 15.15% in the density gradient group, 
and the difference was not found to be statistically 
significant. When the ongoing pregnancy rates 
were compared, the rate was determined as 
15.03% in the microfluid group and 9.09% in the 
gradient group. This difference was determined 
to be statistically significant. In conclusion the 
authors emphasized that the use of the microfluid 
method could significantly increase the ongoing 
pregnancy rate [15]. The results of our study can 
be considered to be of value as although there are 
other studies in literature with as high a number 
of cases, this is the first study to have compared 
the microfluid system with the two most frequently 
used sperm preparation methods.

Limitations of this study could be considered to 
be the retrospective design and the low number of 
Microchip cases.

Conclusion: Although there was no apparent 
difference between the traditional methods of 
Swim-Up and Gradient used in sperm preparation 
in IUI cycles, the sperm selection method with 
Microchip is being used increasingly and seems 
to be a promising alternative. There is a need for 
more extensive, prospective, randomized studies, 
which would include pregnancy outcomes.
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