
Review Article
IUI: Optimizing results, minimizing complications
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Intrauterine insemination is a procedure in Assisted Reproductive Techniques (ART) where processed and
concentrated motile sperms are placed directly into the uterine cavity. Although NICE [2013] recommends
In Vitro Fertilisation over intrauterine insemination after 2 years of unprotected intercourse, Intrauterine
Insemination (IUI) appears to be a low cost and effective option before proceeding for In Vitro Fertilisation
(IVF). Minimal requirement for IUI is patency of at least one fallopian tube. Adequate number of motile
sperms should be present in pre wash specimen of semen. At total sperm count 3–5 million, pregnancy rate
is less than 1% per cycle. In unexplained infertility there may be undetected subtle functional defects in
follicular development, maturation and ovulation like luteinised unruptured follicle, luteal phase defect.
Ovarian stimulation increases the number of dominant follicles and improves their quality resulting in
improvement in pregnancy rate. Single IUI has benefits of fewer visits, less cost and stress. Evidence
suggests no difference in clinical pregnancy rate between single versus double IUI. WHO recommends
ejaculatory abstinence of 2–7 days before semen collection (WHO, 2010), for diagnostics and semen
preparation. Shorter time interval between processing and insemination leads to less sperm chromatin
decondensation & sperm DNA fragmentation and higher Pregnancy Rate. The luteinizing hormone surge
can be detected almost 36 hours before ovulation in serum and 24 hours before ovulation in urine. The
optimal time interval between human chorionic gonadotropin (hCG) injection and IUI seems to be between
12 and 36 hours; 24 hours after leutinising hormone (LH) Surge. Nature of sperms is the best guide for
choice of technique. “Swim up” techniques are recommended in cases of normozoospermia and “Density
Gradient” should be chosen in cases of any pathology of semen. The pregnancy rate per cycle is highest in
the first three treatment cycles. Most couples show acceptable cumulative ongoing pregnancy rates after
six cycles of IUI with ovulation induction. In vitro fertilization should be considered after 3–6 cycles taking
all factors into consideration.
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INTRODUCTION

Intrauterine insemination is a procedure in assisted
reproductive techniques (ART) in which processed and
concentrated motile sperms are placed directly into the
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uterine cavity. Intrauterine insemination allows sperms to
bypass potentially hostile cervical factors, thus increasing
the number of sperms that may gain access to the uterine
cavity. Intravaginal insemination is a low resource
alternative for couples who are unable to have or
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choose to avoid intercourse in men with erectile or
ejaculatory dysfunction.[1]

NICE[2] recommends in vitro fertilisation over intrauterine
insemination after 2 years of unprotected intercourse.
Even after recommendation, almost 96% of fecility
clinics of United Kingdom continued to offer
Intrauterine Insemination (IUI) before moving on to
In Vitro Fertilisation (IVF). One published
Randomised Controlised Trial (RCT) revealed that live
birth rate was 31% with intrauterine insemination and 9%
with expectant management. When ART is considered,
we should consider that cost of in vitro fertilization is three
to four times of IUI and the initial treatment by IUI will
save 20% of couples from moving on to IVF.[3]

Minimal requirement for IUI

Minimal requirement for IUI is patency of at least one
fallopian tube. An adequate number of motile sperms
should be present in prewash specimen of semen . At
total sperm count of 3 to 5 million, pregnancy rate is less
than 1% per cycle. At sperm count less than 5 million,
IVF with intracytoplasmic sperm injection (ICSI) is a
better option. There should be no active cervical,
intrauterine, or pelvic infection. IUI may be done with
fresh semen or frozen donor sperms. Postwash total
motile sperm count should be at least 5 million for
achieving successful IUI. Indications of IUI are
depicted in Table 1.

Factors determining the success of intrauterine

insemination

A number of factors influence the rate of success of IUI.
These factors are listed in Tables 1 and 2.

Rationale of ovulation induction

In unexplained infertility there may be undetected subtle
functional defects in follicular development, defects in
maturation and ovulation like luteinised unruptured
follicle, luteal phase defect. Ovarian stimulation
Table 1: Indications of intrauterine insemination

Indications
Mild male factor infertility
Unexplained infertility
Mild endometriosis
Some sexual dysfunction like severe vaginismus, ejaculatory dysfunction
Discordant for sexually transmitted disease (human immunodeficiency
virus,, hepatitis B)
Cervical factor
Immunological cause of infertility
Ovulatory dysfunction
Donor sperms
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increases the number of dominant follicles and
improves their quality resulting in improvement in
pregnancy rate.

There is better control over timing through monitoring of
ovulation. In couples with unexplained infertility,
stimulated cycles with IUI provide better results than
natural cycles (odds ratio [OR] 2.14, 95% confidence
interval (CI), 1.26–3.6, 25 % vs 14 % pregnancy rates)
(Practice Committee Guidelines ASRM 2005).

Optimizing outcomes of intrauterine insemination

In spite of the prevalent use of intrauterine insemination
by the fertility experts, there are several dilemmas over
superiority of one technique over other. Although a large
number of studies and metanalysis are available,
interpretation is difficult due to a less number of
sample sizes and varying methodology of studies.
Clinicians will be benefitted by consensus substantiated
by a good level of evidence.

Efficacy of different drugs for ovarian

stimulation[4,5]

Drugs that are commonly used for ovarian stimulation are
clomiphene citrate, letrozole, and gonadotropins. A few
points should be considered before choosing the drug for
ovulation induction. Among oral agents, clomiphene
citrate has a good ovulation rate of 70% to 80%, but
pregnancy rate is lower as it has antiestrogenic effect on
endometrium and cervical mucus. Use of letrozole 2.5mg
has been approved by Drug Controller General of India.
Letrozole is associated with monofollicular development,
does not have antiestrogenic effect on endometrium or
cervical mucus, is easy to use, and has a lower risk of
multiple pregnancy and ovarian hyper stimulation
syndrome (OHSS). In unexplained infertility,
clomiphene or gonadotropins will induce multiple
follicles as these women have no obvious ovulatory
dysfunction, while in polycystic ovarian syndrome
Table 2: Factors influencing IUI success

Unchangeable factors Modifiable factors
• Age of female partner
• Ovarian reserve
• Duration of infertility
• Etiology
• Tubal blocksTubo-ovarian
relation

• Ovarian stimulation
• Ejaculatory abstinence
• Semen collection
• Sperm wash techniques
• Timing of insemination
• Postwash sperm motility
• IUI technique
• Type of catheter usedSingle or double
insemination

• Bed rest
• Luteal phase support

IUI, intrauterine insemination
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(PCOS), letrozole may be preferred initially to avoid
multiple pregnancy and OHSS. Gonadotropins seem to
be more effective than either oral agent, but their use
increases the risk of multiple gestation and OHSS. Both
human menopausal gonadotropin (HMG) and
recombinant FSH show comparable results when used
in unexplained infertility. Both urinary and recombinant
follicle stimulating hormone (FSH) give comparable
results.[3,4] IUI should be avoided if more than two
mature follicles develop on ovarian stimulation (OS).

Doses of gonadotropins for a IUI cycle[5,6]

Dose of gonadotropin 75 IU is ideal for IUI. Doubling the
daily dose of gonadotrophins from 75 to 150 IU does not
improve outcome, while it significantly increases the rate
of multiple pregnancy [evidence level 1a]. Spontaneous
leutinising hormone (LH) surges occur frequently in
stimulated IUI cycles and might result in lower
pregnancy rates [evidence level 2]. Both
gonadotrophin-releasing hormone (GnRH) agonists
and antagonist are not cost-effective in ovarian
stimulation/IUI program [evidence level 1a].

Monitoring of cycle and trigger

Baseline transvaginal ultrasound has to be done on Day 2
to rule out ovarian cyst, endometrial hyperplasia, and
antral follicle count. Serial USG monitoring should be
done from Day 10 for endometrium pattern, thickness,
and growth of follicles. Growth of follicles is
approximately 2mm/day. HCG trigger should be given
when dominant follicle is more than 20mm in
clomiphene stimulated cycle and 18mm in HMG
stimulated cycle. With regard to pregnancy rates, there
is no significant difference in timing of IUI with human
chorionic gonadotropin (hCG) injection or urinary LH
surge [evidence level 1a].[7]

Endometrial lining should be more than 8mm.[8] There is
no difference in pregnancy rates with the use of urinary
hCG versus recombinant hCG (OR 1.17, 95% CI 0.68 to
2.03). Similarly, there is no difference in outcome with the
use of hCG versus GnRH agonist (OR 1.04, 95% CI 0.42
to 2.6, 3 RCTs) or with different doses of hCG (5000 IU
vs 10,000 IU).

Double IUI versus single IUI

Single IUI has benefits of fewer visits, less cost, and stress.
Evidence suggests no difference in the clinical pregnancy
rate between single versus double IUI. Double IUI does
not result in higher pregnancy rates compared to single
IUI in unexplained subfertility [evidence level 1a]. Double
IUI results in higher pregnancy rates compared to single
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IUI in couples with male factor subfertility (24–44 hours
after hCG) [evidence level 1a].[9]

Optimum duration of ejaculatory abstinence

WHO recommends ejaculatory abstinence of 2 to 7 days
before semen collection[11] for diagnostics and semen
preparation. Longer ejaculatory abstinence has a
negative effect on fertilization potential of spermatozoa
because of a high amount of reactive oxygen species.
Shorter period of ejaculatory abstinence equivalent to 2 to
3 days results in highest pregnancy rates in natural cycle as
well as IUI.[10]

Semen collection to processing time

Semen should preferably be collected in a private room
near laboratory. When semen is collected at home, it
should be delivered to the laboratory within 1 hour
after collection (while protecting it from extremes of
temperature) (WHO, 2010).[11] No pregnancy is
reported if semen is processed more than 60 minutes
after being collected.

Storage time after processing

Shorter time interval between processing and
insemination leads to less sperm chromatin
decondensation and sperm DNA fragmentation and
higher pregnancy Rate. Removal of seminal plasma
initiates sperm capacitation by changes in the ions in
the acrosome. Washed sperms fertilize oocyte only within
2 to 3 hours from preparation time. Higher pregnancy
rates are observed when insemination takes place within
90 minutes after semen collection compared to 91 to
120min and>120min.[12] The results of different studies
are contradictory and different cutoffs of time interval
have been taken that make comparison difficult. One of
the studies had even shown no difference in ongoing
pregnancy rate between immediate insemination versus
insemination 1 day after semen processing.[13]

Timing of insemination according to LH surge

The luteinizing hormone surge can be detected almost 36
hours before ovulation in serum and 24 hours before
ovulation in urine. Ovum has the capacity to fertilize
about 24 hours after ovulation. Sperms are able to
fertilize up to 48 hours of intercourse or entrance in
genital tract. A systemic review has analyzed that IUI
should be based on hospital facilities and convenience of
couple, and no particular time of IUI was found superior
to another.[14] However, the optimal time interval
between hCG injection and IUI seems to be between
12 and 36 hours, 24 hours after LH Surge [evidence
level 1b].[7]
27
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Semen preparation techniques

Nature of sperms is the best guide for the choice of a
technique. “Swim up” techniques are recommended in
cases of normozoospermia and “density gradient” should
be chosen in cases of any pathology of semen.[11] Swim up
techniques results in lower recovery rates as compared to
density gradient centrifugation. It is expected that swim
up techniques will result in higher percentage of
morphologically normal and motile spermatozoa. The
review of literature shows conflicting results in both
these parameters.[15-17] Swim up technique was found
to produce comparable or even lower motility rates
and lower percentage of morphologically normal
spermatozoa. Consensus of six RCTs done in this field
found both the techniques at par and none of it was
superior to other.[18]

Temperature during centrifugation and storage

Centrifugation and storage at room temperature at 25°C
or at body temperature from 34°C to 37°C does not affect
the pregnancy rates.[19] Prolonged storage of processed
semen should be avoided.

Minimum number of sperms needed to obtain

pregnancy in IUI?

Postwash total motile sperm count should be at least 5
million. Sperm morphology using strict criteria should
be followed, that is, at least >4% of sperms should
have normal morphology.[11] Total motility in native
sample should be at least >30%. If postwash sperm
count is <1 million/mL, then no time should be wasted
in IUI. Couple should be advised IVF/ICSI
straightforward.[1]

Type of cannula used in IUI

A soft tip flexible catheter causes less trauma to the
endometrium compared to a hard tip rigid catheter,
but it was not found superior in pregnancy rates
compared to a firm catheter in various studies.[20,21]

Rigid hard tip catheter has an edge for easy
cannulation.

Sexual intercourse before and after IUI

Intercourse before performance of IUI increases
cervical reservoir of sperms and improves chances of
pregnancy. Sperms can remain active up to 72 hours of
entrance into female genital tract. Intercourse should
not be prohibited even after IUI as it will cover a
longer period specially if some follicle ruptures late
after HCG trigger as washed sperms are already
capacitated and will fertilize only up to 3 to 6 hours
after insemination.
28
Bed rest after IUI

Spermatozoa reach the fallopian tube as soon as 2 minutes
after insemination.

After 10 to 15 minutes immobilization subsequent to IUI,
there is a significant improvement in cumulative ongoing
pregnancy rates and live birth rates.[22,23]

Luteal phase support after IUI

Luteal phase support using vaginal progesterone improves
live birth rates in IUI cycles stimulated with low-dose
gonadotrophins in couples with unexplained subfertility
[evidence level 1b].[24]

Maximum number of cycles

The pregnancy rate per cycle is highest in the first three
treatment cycles. Most

couples show acceptable cumulative ongoing pregnancy
rates after six cycles of IUI with ovarian hyperstimulation
(OH).[25] In vitro fertilization should be considered after
three to six cycles taking all factors into consideration.

Complications related to intrauterine insemination

Complications may occur in an IUI cycle due to the
following factors:

(1)
F

A consequence of ovulation induction

(2)
 Related to insemination procedure

(3)
 Obstetric complications

(4)
 Gynecological complications

(5)
 Psychological complications
Dealing with difficult cannulation

In some cases, it is difficult to reach up to cervical Os or
negotiate the internal Os. Difficult cannulation is an
important cause for poor outcome. Few manoeuvres
can help a gynecologist to deal with this situation. It is
a good practice to perform a mock IUI catheterization
before actual insemination. Sometimes the opening of the
cervical Os is very tight and cervix is hung up high or
deviated to extreme position. Difficulty in visualizing
cervix can be overcome by asking the woman to flex
and abduct her thighs. In case visualization of cervix is not
at all possible, vaginal insemination may be performed.
Sometimes intrauterine insemination is difficult due to
acute anteversion of uterus. A simple trick is to keep the
bladder full and tilt the Cuscos speculum. Traction to the
cervix with tenaculum or cervical insemination should
be the last resort in these cases. Sometimes the cervix may
be stenosed cervix. If the problem was encountered
in one attempt of intrauterine insemination, perform
hysteroscopy with cervical dilatation in a cycle
ertility Science and Research | Vol 8 | Issue 1 | January-June 2021
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preceding the next IUI cycle. Firm catheters should be
preferred over flexible one. USG guided insemination
may be helpful in difficult insemination, but its routine use
is not associated with improvement in results and
increases the cost.

CONCLUSION

In IUI cycles for unexplained infertility, ovarian stimulation
appears to improve outcome in pregnancy rates. IUI gives a
higher pregnancy rate when combined with gonadotropins
than oral agents. We need to review timing of IUI to
optimize pregnancy rates. Five million postwash sperm
count appears to be the minimal requirement for
successful IUI. Density gradient appears to be the
method of choice for sperm wash. IUI may be tried up
to six cycles before moving on to IVF/ICSI.
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