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ABSTRACT

Background: Endometrial thickness is a marker of endometrial receptivity and a prognostic factor for embryo
transfers (ET). Poor endometrium is a multifactorial condition; so, its management should be cause-related. One
of the treatment options is Sildenafil citrate intake. It causes uterine vascularity improvement.

Objectives: The aim of the current work was to evaluate the effects of vaginally administered doses of sildenafil
on endometrial lining and ICSI outcome in infertile women with poor endometrial development.

Patients and Methods: This study included a total of thirty infertile women with at least one prior ICSI failure
attributed to inadequate endometrial development, undergoing ICSI procedure attending at a private assisted
reproductive center. All patients underwent ICSI using a long GnRH-a protocol with the addition of sildenafil
vaginal suppositories (20 mg, 4 times per day) for 10 days beginning with ovulation induction and continued
until trigger day. Results: The results showed that increased endometrial thickness due to treatment with
sildenafil to reach 12-14 mm in 28 out of 30 cases and was associated with a pregnancy rate of 60.7% if
compared to the same group thickness. Also, another effect of sildenafil citrate was increasing the endometrial
trilaminar pattern in 27 case and subsequently with high pregnancy rate.

Conclusion: Increased endometrial thickness due to sildenafil therapy was associated with high pregnancy rat and
its intake was associated with increased trilaminar endometrial pattern in 90% of patients which causes high

pregnancy rate.
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INTRODUCTION

The release of nitric oxide leads to the relaxation
of smooth vascular muscles through cyclic guanosine
mono-phosphate  (cGMP) @, Endothelial and
inducible nitric oxide synthase isoforms have been
identified in the vascular endothelium of endometrium
and the myometrium ©@. Phosphodiesterase
hydrolyzes cyclic nucleotides, such as cGMP.
Specific PDE subtypes inhibitors augment the effects
of cyclic nucleotides on target tissues ©. Sildenafil
citrate is 5—specific PDE inhibitor that increase the
vasodilator effects of nitric oxide on vascular smooth
muscle. Sildenafil achieved more and more success to
improve male erectile diseases many years ago ©.
Efforts to improve endometrium during IVF by
estrogens and/or low dose aspirin have met with
different success degrees ®. Interest has focused on
sildenafil citrate as a modulator of uterine vascularity
®_ In fact Sher and Fisch ), reported that vaginally
sildenafil suppositories are able to improve uterine
vascularity and endometrial thickness in females with
previous recurrent IVF failure attributed to weak
endometrial development®. Nitric oxide and cGMP
are needed for good vascular function ®.

Improvement in endothelial function has been
observed after sildenafil treatment by increasing
endothelial progenitor cells and some growth factors
©. Endothelial progenitor cells develop into mature
ones during repair of endothelial damage
(19 Sildenafil being a vasodilator, decreases pulsatility
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index of uterine artery so increases endometrial
thickness subsequently increases the endometrial
receptivity . Large clinical trials are needed to
determine the therapeutic effect of Viagra in different
groups of infertile women with poor endometriosis
(12)

The aim of the current work was to evaluate the
effects of vaginally administered doses of sildenafil on
endometrial lining and ICSI outcome in infertile
women with poor endometrial development.

PATIENTS AND METHODS

This study included a total of thirty infertile women

undergoing ICSI procedure attending at a private

assisted reproductive center. Approval of the ethical
committee and a written informed consent from
all the subjects were obtained. This study was

conducted between June 2018 till December 2018.

All patients underwent ICSI using a long GnRH-a

protocol with the addition of sildenafil vaginal

suppositories (20 mg, 4 times per day) for 10 days
beginning with ovulation induction and continued
until trigger day.

Inclusion criteria:

e The age should be less than 40 years old.

e Primary infertility patients who would proceed to
ICSI with previous IVF failure due to Poor
endometrium.

e A minimum of two good quality embryos available
for transfer.
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Exclusion criteria
e Male factor of infertility.

Statistical analysis
Recorded data were analyzed using the statistical

package for social sciences, version 20.0 (SPSS Inc.,

Chicago, lllinois, USA). Quantitative data were expressed

as meanz standard deviation (SD). Qualitative data were

expressed as frequency and percentage.

The following tests were done:

= Independent-samples t-test of significance was
used when comparing between two means.

= Chi-square (x?) test of significance was used in
order to compare proportions between two
qualitative parameters.

= The confidence interval was set to 95% and the
margin of error accepted was set to 5%. The p-
value was considered significant as the following:

= Probability (P-value)

P-value <0.05 was considered significant.

P-value <0.001 was considered as highly

significant.

P-value >0.05 was considered insignificant.

RESULTS
Endometrial thickness (EMT) at time of ET with
use of sildenafil.

Table (1): Effect of sildenafil on endometrial
thickness at time of ET

Endometrial thickness | N %
12 -14 ml 28 93.3
7-10ml 2 6.7
Total 30 100

Table (1) shows percentages of patients who their
endometrial thickness became adequate and those
with poor thickness at time of ET. All took sildenafil.
93.3% of cases included in the study their endometrial
thickness reached to 12_14ml at time of ET which is
adequate thickness for ET.

Table (2): Endometrial thickness (EMT) at time
of ET with use of sildnafil and its effect on clinical
pregnancy occurrence.

Clinically Thickness
pregnant (12-14ml) §-10ml) (n=2)
(n=28)
N % N %
Yes 17 |60.7 0 0
No 11 (393 2 100
Total 28 100 2 100
Chi? 2.802
P value 0.094

Table (2) shows 30 cases on sildenafil as an adjuvant
therapy, 28 of them their endometrial thickness
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reached 12-14ml at time of ET and 17 cases of these
28 cases (70.6%) became clinically pregnant.
Endometrial pattern at time of ET with use of
sildenafil and its effect in clinical pregnancy
occurrence.

Table (3): Endometrial pattern at time of ET with
use of sidenafil

Endometrial pattern N %
Homogenous 3 10
Multilayer 27 90
Total 30 100

Table (3) shows effects of sildenafil on endometrial
pattern (as 27 case out of 30 ones included in the study
developed trilaminar endometrial pattern at time of
ET)

Table (4): Endometrial pattern with sildenafil and
its effect on incidence of clinical pregnancy

Clinically Endometrial pattern
pregnant Homogenous Multilayer
(n=3) n=27)
N % N %
Yes 0 0 17 63
No 3 100 10 37
Total 3 100 27 100
Chi? 4.362
P value 0.037*

Table (4) shows that 27cases of the 30 cases of our
study developed trilaminar endometrial pattern at time
of ET and 170f these 27cases (i.e 63%) got clinically
pregnant with p-value 0.037 which is significant
statistically.

DISCUSSION

At its inception, Intracytoplasmic sperm injection
was one of the most exciting technological advances
in assisted reproductive technology. This technique
quickly turned into the routine practice of fertility
centers around the world @3,

implantation failures are due to a lot of maternal
factors as uterine abnormalities, metabolic or
hormonal disorders, infections, immunological
factors, thrombophilia and others. Severe male factor
cannot be neglected due to its impact on the embryo
genetics. There are other new factors as cumulus cells
contribution @4 our inability to understand causes of
bad endometrial receptivity resulted in many
suggestions of inefficient adjuvant empirical therapies
(15)

Inadequate  endometrial  receptivity causes
two- thirds of implantation failures “®. Accumulated
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evidence has suggested that there is an endometrial
receptivity alteration in females with unexplained RIF
and also before IVF aura suggesting the endometrial
significance for females with unexplained RIF @7,
endometrial thickness have been considered as good
predictive parameter of endometrial receptivity and a
prognostic factor for embryo transfers during
IVF/ICSI cycles®®,

It is known that adequate endometrial thickness is
necessary for a successful conception and several
studies have found low conception rates associated
with poor endometrium. EMT less than 7mm on
ultrasound is inefficient for embryo transfer. Weak
endometrium remains a problem in reproductive
science with only few reasonable results obtained of
the currently trials with adjuvant therapies 9.

Thin endometrium management should depend on
its cause and aim for endometrial receptivity
improvement @9, Sildenafil citrate is one of treatment
options as it causes an improvement in uterine blood
flow and, if taken with estrogen, could cause the
estrogen-induced endometrial improvement @V,

In the present study, sildenafil was effective in
increasing endometrial thickness in the vast majority
of cases; 28 out of 30 patients developed reasonably
thick endometrial with high pregnancy rate.

It has been shown previously that vaginal
sildenafil citrate is effective for the treatment of
women with repeated implantation failure and leads to
increase endometrial thickness and attaining
pregnancy in women with poor endometrial growth
(2)

Takasaki et al. evaluated sildenafil effect on
improving radial arteries flow. He found that
Sildenafil citrate increased radial artery-resistance
index and endometrial thickness in 92% cases 3.

In our study, sildenafil citrate increased the triple
line pattern of the endometrium in 27 patients (90%).
The pregnancy rate in these patients was 63%, while
it was 0% in those with homogenous endometrium.

A combined analysis of endometrial thickness and
pattern on the day of trigger proved to be a better
predictor of IVF/ICSI outcome than a single
parameter analysis @4,

Yaman et al. ® found that endometrial volume
and thickness on trigger date did not predict
pregnancy occurrence. However, endometrial volume
of 2.5 mL appeared to favor pregnancy.

Conclusions

It could be concluded that increased endometrial
thickness as a result of sildenafil therapy was
associated with a pregnancy rate of 60.7% of these
with same thickness group. Endometrium volume was
increased due to sildenafil treatment. Administration
of sildenafil citrate was associated with increased
triple line pattern of the endometrium in 90% of
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patients which lead to a pregnancy rate was 63%,
compared to 0% in patients with homogenous
endometrium

RECOMMENDATIONS

1. Evaluation of implantation failure after ICSI
should include diagnostic hysteroscopy, and
evaluation of the endometrium with 2D and 3D
ultrasonography.

2. Thin endometrium should be treated before ICSI
cycles irrespective of failures in previous IVF
trials.

3. For improving the condition of the endometrium
regarding its thickness and pattern, and uterine
blood flow, sildenafil administration s
recommended as an effective therapy.

4. Sildenafil can be probably administered through
the vaginal route, as 20 mg suppositories 4 times
per day. A 10-day course from the day of ovulation
induction administration is recommended for
thickening of the endometrium in cases with thin
endometrium.

5. We recommend the use of safe analgesic such as
paracetamol to ease the headaches if caused by
sildenafil due to its vasodilator effect.

6. Control group is needed to facilitate outcome
evaluation and to compare it with patients group to
determine if good results occurred due to sildenafil
or not related??

7. We recommend further research to be done in this
matter as different populations and larger sample as
these may change our opinions about safety and
efficacy of sildenafil.
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