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Abstract
Background: Intrauterine Insemination (IUI) is one of the most common assisted 
reproductive technology methods in the world to treat various forms of infertility. 
The influence of number of IUI applied with the percentage of motile spermatozoa 
during insemination is critical on the likelihood of a successful pregnancy. The aim of 
our study is to assess the results of IUI as a function of the number of IUI applied 
with motile spermatozoa inseminated during intrauterine insemination in couples 
with infertility.

Materials and methods: This is a prospective study conducted in Surgiscope Fertility 
Centre, Chattogram, Bangladesh over 21 months on 596 couples who underwent IUI 
from 01/12/2017 to 30/09/2019. We performed semen analysis of the male partner 
from the couples who underwent IUI, calculated the sperm motility and the relation-
ship between number of IUI applied with motile spermatozoa and the pregnancy 
rate of IUI. Multiple variables were selected such as, patient parameters like age of 
female, number of IUI, percentage of motile spermatozoa inseminated, endometrial 
thickness and ovulation induction protocol which were recorded and statistically an-
alyzed.

Results: Among the 596 patients, the overall success rate was 11%. The maximum 
number of successes were observed in patients with 3 IUI applications whereas the 
success rate was lower in comparison with decreasing IUI applications. The regres-
sion between the success and number of insemination and age indicate that there is 
a statistically significant positive relationship between number of inseminations 
completed and the rate of successful pregnancy, but no significant relationship be-
tween the number of prewash sperm and successful pregnancy. These could be due 
to lower population size. As an ovulation inducing agent, a 12.42% success rate was 
observed among the patients administered with FSH whereas 9.28% was observed 
for patients administered with GONAL F. The mean endometrial thickness was ob-
served to be 8.914 mm with a minimum thickness of 4.5 mm and a maximum thick-
ness of 19 mm. 

Conclusion: The rationale for the use of insemination is to increase gamete density at 
the site of fertilization. This revealed that intrauterine insemination should be a first-
choice treatment rather than more invasive and expensive techniques of assisted re-
production in cases of cervical, unexplained and moderate male factor subfertility. 
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INTRODUCTION
It is a simple and noninvasive technique which can be performed without expensive 
infrastructure with a reasonable cumulative live birth rate within three or four cy-
cles1. Intrauterine Insemination (IUI) is being widely used as one of the first line 
treatment option for infertile couples and it is a method of Assisted Reproductive 
Technology (ART) recognized to be successful and inexpensive2,3,4.
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IUI involves increasing the gamete density by inserting a high 
number of washed spermatozoa directly into the uterus at the 
time of ovulation to increase the chance of a pregnancy5. 

Many factors have been considered for their potential role as 
both predictors and optimizers of the success of IUI including 
endometrial thickness, stimulation protocol, timing and number 
of IUI, and various seminal parameters like :- 

i) 	 Percentage of sperm with normal morphology using strict 
criteria

ii) 	Type and percentage of sperm motility

iii) Total number of motile sperms inseminated6,7. Female age 
is known to be an independent predictor of IUI success8.

The purpose of this study is to analyze the correlation between 
the number of IUI applied with motile spermatozoa insemina-
tion and pregnancy outcome in a population of 596 couples. 

MATERIALS AND METHODS
This prospective study was performed on 596 couples & con-
ducted at the Surgiscope Fertility Centre, Chattogram, Bangla-
desh for 21 months from 01/12/2017 to 30/09/2019.

Female patients had tubal patency confirmed by hysterosalpin-
gogram and men had a semen analysis. Serological tests [Syph-
ilis, HIV, Hepatitis B Virus (HBV) HCV] were conducted for 
both members of the couple. Additional testing depended on 
any abnormalities observed. Inclusion criteria was that all these 
couples were unable to conceive for at least one-year, unex-
plained infertility, PCOS (Poly Cystic Ovary Syndrom) mild 
endometriosis, male factor like oligospermia, asthenoozosper-
mia, OAT (Oligo-Astheno-Teratoozospermia) impotence, hus-
band abroad. Couples with severe endometriosis, hypospadias, 
retrograde ejaculation, bilateral tubal block were excluded from 
the study. The primary outcome was clinical pregnancy, defined 
by a gestational sac and fetal heartbeat on ultrasound.

The consent of the couples was obtained faithfully in the form 
of informed written format after explaining how their data 
would be used for this study. 

Ethical clearance was obtained from the relevant authority.

Ovulation Induction Protocol and Monitoring 
The protocol for ovulation induction started with the first line 
drug, Clomiphene citrate (50-100mg 1HS x 5 days, Day 3 to 
Day 7). If the patient had already undergone ovulation induc-
tion with Clomiphene citrate for a maximum of 6 cycles or if 
the patient failed to achieve ovulation, then ovulation induction 
was performed with gonadotrophins, either HMG (Human 
Menopausal Gonadotrophin) in non-PCO (Poly Cystic Ovary) 
patients or FSH (Follical Stimulating Hormone) in PCO pa-
tients. A maximum of 4 cycles of IUI were performed and for 
couples who were unable to progress to the next line of man-
agement after 4 cycles due to financial constraints or personal 
reasons, a maximum of 6 cycles of IUI were done.

In cycles stimulated with gonadotrophins, Inj. Gonal F 75 IU or 
Inj. FSH 50 IU or 75 IU was administered on a daily basis from 
day 3 to day 7. On day 8 of stimulation, assessment of follicular 
development was performed using transvaginal ultrasound. 
Once a follicle of >17 mm size was identified, inj. Human Cho-
rionic Gonadotrophin 5000 IU (hCG) was given as an ovulation 
trigger and a single IUI 36 hours later or a double ovulation 
trigger and a single IUI 36 hours later or a double IUI, 10-12 
hours prior to ovulation and 8-10 hours after ovulation was 
planned. Single IUI was done for selected group of patients 
with moderate oligoasthenospermia (510 million sperms/ml) 
who had financial constraints and insisted on underwent IUI for 
a few cycles. If four or more mature follicles (>17mm) devel-
oped, the cycle was cancelled. 

Semen Preparation  
Semen was collected in the laboratory after 3–5 days of sexual 
abstinence by masturbation into a sterile plastic specimen con-
tainer in the clinic. Samples were processed within 15 min of 
arrival (No more than 60 min from the time of ejaculation). Se-
men was transferred into a 15 ml sterile tube containing a gra-
dient consisting of 2 ml 45% and 2 ml 80% salinized silica 
(Gynotech, Malden, Netherlands) and centrifuged for 30 min at 
400 g. Following a 6-min centrifugation at 300 g, the superna-
tant was removed, and the pellet was resuspended in 0.4 ml of 
Sperm Wash Medium.

On the day of IUI, the husband was instructed to give semen 
that was prepared by the swim up technique or double-density 
gradient method with Nutrient Mixture F10 Ham. All women 
were provided luteal phase support with dydrorgesterone for 12 
weeks. If menstrual cycle was delayed, urine pregnancy test 
was carried out. When positive, a transvaginal ultrasound was 
performed 2 weeks later to confirm a clinical pregnancy. 

Insemination Procedure 
One insemination was performed approximately 36 hours to 42 
hours after administration of the ovulation triggering medica-
tion, employing a single use intra-uterine insemination cannula 
with shape memory (Laboratoire CCD, product code 
12040MF) to allow angulation as required for intrauterine in-
semination. Women were instructed to take the ovulation trig-
gering medication at 10:00 pm and the IUI was performed after 
36 hours. 

An Ordinary Least Squared (OLS) regression model was used 
in the statistical analysis. A p-value of <0.05 was considered to 
be significant. Data was entered in SPSS version 17.

RESULTS
Data was analyzed using appropriate statistical techniques and 
the results were presented with tables and graphs where appli-
cable.



Table II shows that among the 596 patients, as an ovulation in-
ducing agent, 499 patients were administered with FSH and 97 
patients were administered with GONAL F. A 12.42% success 
rate was observed among the patients administered with FSH 
whereas 9.28% was observed for patients administered with 
GONAL F. 

DISCUSSION
The maximum number of successes were observed in patients 
with 3 IUI applications whereas the success rate was lower in 
comparison with decreasing IUI applications. In accordance 
with our study, another study also demonstrated that patients 
need to underwent a few cycles of IUI to be successfully preg-
nant. However, more than 4 cycle of IUI will not significantly 
increase the clinical pregnancy rate9.
Among the 596 patients, the success rate was 11% for success-
ful conceptions. Majority of the successful conceptions after 
IUI were patients below the age of 30 whereas the patients 
above 30 years had a significantly low (2.7%) success rate. A 
similar study showed that the pregnancy rate was highest in the 
younger age group who were below 30 years, 6/18 (33.3%) and 
30–34 years, 19/83 (22.9%) compared with women 35–39 
years, 12/90 (13.3%) and ≥ 40 years, 2/26 (7.7%)10. Both the 
pregnancy rate per patient and the pregnancy rate per cycle 
showed a decline after the age of 39 years, however, a signifi-
cant difference was found only when comparing pregnancy 
rates per cycle11. Our results were consistent with other previ-
ous studies that the successful pregnancy with IUI was lower in 
the more advanced female age12. There was evidence to support 
these results that oocyte quality and endometrial receptivity de-
clined with age13,14.

In our study, the regression between the success and quantity of 
motile sperm post and prewash indicate that there is no statisti-
cally significant relationship between number of motile sperm 
after wash and successful pregnancy. There is also no signifi-
cant relationship between the number of prewash sperm and 
successful pregnancy. These could be due to lower population 
size. A similar study has shown that there is no clear relation-
ship between motile subpopulation structure and fertility was 
obtained15. 

We evaluated endometrial thickness ranges between 6 to 17 
mm. We found that pregnancy rates were maximum when the 
endometrial thickness was between 9-10mm (p<0.001) though 
there is an increasing trend to positive pregnancy with endome-
trial thickness between 7 mm -14 mm. These findings are simi-
lar to a study where the probability of pregnancy was signifi-
cantly lower in the group with thin Endometrial Thickness 
[EMT ≤7 mm]16.

As an ovulation inducing agent, 499 patients were administered 
with FSH and 97 patients were administered with GONAL F. A 
12.42% success rate was observed among the patients adminis-
tered with FSH whereas 9.28% was observed for patients ad-
ministered with GONAL F. In one study, they found the r-FSH 
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Figure 1: Success rate with number of IUIs applied.

Figure 1 shows that the maximum number of successes were 
observed in patients with 3 IUI applications whereas the suc-
cess rate was lower in comparison with decreasing IUI applica-
tions. 
Among the 596 patients, a mean of 0.119 (± 0.032) were suc-
cessful conceptions which is an overall success rate of 11%.

Table I: Regression between success and quantity of motile 
sperm post and prewash.

Table I shows the regression between the success and quantity 
of motile sperm post and prewash which indicate that there is 
no statistically significant relationship between number of mo-
tile sperm after wash and successful pregnancy. There is also no 
significant relationship between the number of prewash sperm 
and successful pregnancy. These could be due to lower popula-
tion size. 

Among the 596 patients, the mean endometrial thickness was 
observed to be 8.914 (± 2.422) mm with a minimum thickness 
of 4.5 mm and a maximum thickness of 19 mm. 

	 A

Constant 	 .086943

Q Postwash 	 .0005507

Q Prewash  	 .0003478

R Squared 	 0.0031

No. of Obs 	 588

Table II: Success rate of ovulation inducing agents.

Ovulation	 Success 2	 	 Total
inducing	 0	 1
agent
	 	
INJ. FSH	 437	 62	 499
	 87.58	 12.42	 100.00
INJ. GONAL L	 88	 9	 97
	 90.72	 9.28	 100.00
Total	 525	 71	 596
	 88.09	 11.91	 100.00
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group used a lower follicle-stimulating hormone dose and pro-
duces more mature oocyte per cycle when compared with the 
urinary FSH and HMG groups17

. In another study, FSH was 
shown to have higher birth rates than Clomephine Citrate and 
Letrazole, according to a randomized trial which showed that 
live birth rates after FSH was 32%, 23% after CC and 19% af-
ter Letrozole18. 

LIMITATION
The sample size was small as the study was based on one cen-
tre. We also excluded patients with severe male infertility, se-
vere endometriosis, hypospadias, retrograde ejaculation, bilat-
eral tubal block.

CONCLUSION
Sperm parameters such as prewash sperm concertration, pre-
wash total motile sperm count and postwash total motile sperm 
count significantly affected the pregnancy rate after intrauterine 
insemination. Cycles with less than 10 million postwash total 

motile sperm are significantly less likely to result in a pregnan-
cy. Similar studies need to be conducted with larger population 
size for predictive accuracy. The optimal treatment strategy 
needs to be based on individual patient characteristics such as 
age, treatment efficacy, side effects such as multiple pregnancy 
and cost considerations.

RECOMMENDATION
Further studies should be carried out involving large number of 
participants in multiple centres.
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