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Introduction

Male factor infertility affects approximately 50% of
infertile couples [1] either alone, or combined with female
infertility. Many hormonal therapies have been proposed,
in an attempt to improve the sperm count, such as
clomiphene citrate [2, 3], aromatase inhibitors [4, 5],
testosterone [6], and follicle stimulating hormone (FSH)
[7, 8]. However, the aforementioned therapies have shown
to be time-consuming, patient-specific [7, 8], and not
entirely effective [9]. 

Couples suffering with mild male factor infertility are
most of the time directly referred for in vitro fertilization
(IVF) or intracytoplasmatic sperm injection (ICSI) treat-
ment due to the low success rate of intrauterine insemina-
tion (IUI). However, IUI is a less invasive and inexpen-
sive treatment, requiring less hormonal prescriptions, and
is regarded as the first line treatment according to WHO
guidelines [10]. The success rate of IUI depends on sperm
parameters, the woman’s age, and the ovarian stimulation
protocol used [11]. 

Regarding sperm parameters, previous studies agree
that there is a direct relationship between the number of
spermatozoa and IUI success rate; the higher the insemi-
nate motile sperm count (IMC), the higher the success
rate of IUI [12], with a threshold level of > 5 x 106/ml
[11, 13, 14]. 

The use of more than one sperm sample for IUI, in cases
of mild male infertility, was first reported in 1990 [15].
Since then, studies have shown that two sperm samples
obtained on the same day or in consecutive days can
improve the total motile sperm count and therefore, the
outcome of IUI [15-17]. 

The aim of this study was to evaluate the use of sperm
pooling, in couples with mild male factor infertility by
combining two semen samples, followed by intrauterine

tuboperitoneal Insemination (IUTPI). IUTPI is a novel
IUI method that utilizes ten ml of inseminate including the
sperm. The method and success rates of IUTPI have been
previously described [18]. 

Materials and Methods

Patient selection
Retrospective analysis was conducted on 169 cycles per-

formed between January 2010 and October 2011. Only couples
with sperm concentration between 6 x 106/ml and 20 x 106/ml
were included in the analysis. All female partners had a regular
menstrual cycle of 25 – 33 days and had undergone a full diag-
nostic workup including, hysterosalpingography, prolactin, sex
hormone binding globulin, thyroid hormones, and chlamydia
screen. On day 2 or 3 of the cycle, transvaginal ultrasound
(TVUS) check scan and baseline hormone assays including
FSH, luteinising hormone (LH), and estradiol (E2) were per-
formed. 

Controlled ovarian stimulation
The female partners underwent the same controlled ovarian

stimulation protocol that included, clomiphene citrate from day
2 of the cycle followed by human menopausal gonadotropin
(hMG) 150IU from day 6 to day 10 of ovarian stimulation and
gonadotropin-releasing hormone (GnRH) antagonists 1.25 mg
from day 8 to day 10. This protocol was continued until matur-
ing follicles reached 18 mm in diameter, when 5,000 to 10,000
IU of human chorionic gonadotropin (hCG) were administered.
IUTPI was performed 36 – 40 hours after hCG administration,
as previously described [18]. 

Sperm preparation
The male partners of the sperm pooling group (Group A) were

asked to provide the first sperm sample (sample 1), by mastur-
bation, on the day of the check scan. Following liquefaction,
microscopic examination in the Makler counting chamber was
performed. Cryoprotectant was then added slowly at a 1:1 ratio
to the ejaculate volume and the sample was kept in room tem-Revised manuscript accepted for publication January 28, 2013
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perature for ten minutes. It was then aliquoted in vials and kept
in liquid nitrogen vapour for 25 minutes before it was plunged
and stored in liquid nitrogen dewars (vapour freezing technique). 

On the day of the insemination, the desired ampoules were
removed from the liquid nitrogen dewars and thawed at room
temperature, to be prepared, along with the fresh semen sample
(sample 2) provided on the same day. Each sample was gently
layered on top of two separate density gradients: a lower gradi-
ent of 90% (v/v) and an upper layer of 45% (v/v), in separate
centrifuge tubes. The samples were then centrifuged at 1,500
rpm for 20 minutes, the supernatants were discarded, and the
pellets that contained the motile spermatozoa from the fresh and
thawed samples were combined and re-suspended in culture
medium in the same centrifuge tube. A second centrifugation fol-
lowed at 1,800 rpm for ten minutes and the final pellets, which
contained the motile spermatozoa originating from the fresh and
the frozen-thawed samples were re-suspended in ten ml of
culture medium. The samples were then re-analyzed and loaded
into a syringe and the insemination took place. 

Male partners in Group B provided a single semen sample on
the day of insemination that was processed in the same way as
the fresh sample in Group A. 

Statistical analysis
Pregnancy rates between Group A and Group B were calcu-

lated using the paired chi-square (χ2) test and the remaining
group characteristics with the paired t test. 

Results

A total of 169 cycles were included in the study, 115 in
Group A and 54 in Group B. The mean age of female part-
ners was 33.68 years in Group A and 34.57 years in Group
B. There was no statistical difference in the baseline char-
acteristics of the female partners in the two Groups, apart
from the E2 levels, which were higher in Group B (p =
0.0423).

The sperm samples provided by the male partners in
both Groups had comparable semen characteristics (Table
1). However, in Group A, the IMC following sperm
pooling was 6.63 x 106 compared to 3.74 x 106 in Group
B with a single semen sample, a large difference, which
was statistically significant (p = 0.0001) (Table 2).

A total of 33 pregnancies were achieved, 28 in Group A
and five in Group B. The difference between the preg-
nancy rates was statistically significant (p = 0.036). Two
twin and one triplet pregnancies, as well as a missed abor-
tion, were recorded in Group A. No ectopic pregnancies
were recorded in either of the Groups. 

Discussion

Many studies have reported the benefits of using multi-
ple semen samples in couples suffering from mild male
factor infertility, undergoing IUI. This study was designed
to evaluate the combination of sperm pooling with the use
of IUTPI in cases of mild male factor infertility and its
effect on pregnancy rates. This retrospective analysis
shows that the use of a cryopreserved semen sample along
with the fresh sample provided on the day of IUTPI, sig-
nificantly increases the inseminate motile count and clin-
ical pregnancy rates per cycle.

Previous studies, where multiple semen samples had
to be provided on the same or consecutive days, showed
that multiple samples were very demanding for the male
partners. Kücük et al. [12] reported that 35 out of 137
couples did not consent to providing two consecutive
semen samples on the same day and 11 that did, were
finally unable to provide a second sperm sample. The
authors believe that sperm pooling with cryopreserva-
tion is more friendly and acceptable by the male part-
ners as they are allowed to provide each sample many
days apart. 

Furthermore, some may argue that cryopreservation of
the first semen sample in Group A, may influence semen
characteristics following thawing. For this reason, all
thawed samples were reviewed again to assess their
microscopic characteristics before proceeding to prepara-
tion for insemination. No significant changes were
recorded in the thawed samples. Recent studies further
support that rapid freezing of the semen samples shows
better survival characteristics compared to other methods
of cryopreservation [19].  

To conclude, the authors believe that sperm pooling,
followed by IUTPI, is a procedure that results in higher
pregnancy rates that can assist many couples who suffer
from mild male factor infertility and for personal reasons
do not want to proceed with IVF treatment.
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