
Introduction

Intrauterine insemination (IUI) is the first step in assisted

reproductive technique in many infertility centers for mild

male factor, which is simple, non-invasive, and less expen-

sive compared to in vitro fertilization (IVF) and intracyto-

plasmic sperm injection (ICSI) techniques [1]. Some

indications for performing IUI are unexplained infertility,

mild male factor, genital tract anomalies, erectile dysfunc-

tion, some cervical factors, and moderate endometriosis [2]. 

IUI success rate depends on several factors, such as sperm

quality, post-wash total progressive motile sperm count

(TPMSC), female age, number of cycles, cause and duration

of infertility, drugs, insemination time, and IUI techniques

[3, 4]. Although semen analysis, thereby determining the

semen parameters, is the first critical point for IUI success;

they are all controversial and there is no concensus on these

parameters and also on sperm preparation and transfer tech-

niques [5-8]. For IUI success, TPMSC varies from 0.3×10

6

to 20×10

6

[7]. So far some sperm preparation methods, such

as swim-up and migration, density/discontinuous gradient

centrifugation (DGC), glass wool filters, and recently, mi-

crofluidic sperm sorting, have been used. Many types of

transfer catheters and transfer techniques were used such as

transferring sperm to uterus with low volume which are

known as traditional IUI or with large volume which are

known as fallopian perfusion [9, 10]. Currently, conflicting

results have also been observed. Although, Kahn et al. de-

scribed a new method for IUI while using large semen vol-

ume (four ml) described as fallopian sperm perfusion (FSP)

and obtained better pregnancy rates compared with low vol-

ume (0.5 ml) [11, 12], while other studies did not detect any

advantages [13, 14]. Trout et al. obtained high pregnancy

rates with large-volume only in unexplained cases [15]. Ok

et al. did not find any significant relationship between post-

wash inseminated semen volume (0.3, 0.4, or  0.5 ml) and the

pregnancy rates [16]. In the literature, many studies describe

various parameters and techniques for IUI success, but only

a few number of study performed on volume.

The aim of this retrospective study was to compare the

efficacy of low- and large-volume techniques of IUI on

pregnancy rates in unexplained infertility couples.

Materials and Methods

This retrospective single center randomized controlled study

comparing the effectiveness of low- and large-volume IUI trans-

fer techniques on pregnancy rates in couples undergoing IUI cy-

cles with unexplained infertility or moderate male subfertility.

A total of 272 couples underwent 272 IUI cycles from January

2010 to September 2012 in the Kocaeli University Faculty of

Medicine IVF Center were included in this study. Inclusion crite-

ria for women were up to 39-years-old (a range from 23 to 39

years) with normal bilateral fallopian tubes confirmed by hys-

terosalpingogram (HSG), unexplained infertility with no specific

etiology, and for men with normal semen analysis according to

WHO criteria [17]. Couples with tubal factors, severe en-

dometriosis, endocrine disorders, more than three follicles on hCG
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Summary

Purpose: The purpose of this study was to determine the efficacy of low- and large-volume techniques of intrauterine insemination

(IUI) on pregnancy rates in unexplained infertility couples. Materials and Methods: This retrospective study was performed in a single

center over a 33-month period which included a total of 272 couples that underwent 272 IUI cycles that were divided into two groups.

Low-volume group underwent 0.5 ml of inseminated semen; large-volume group underwent four ml of inseminated semen. The clini-

cal pregnancy rates per cycle in each age group were evaluated. Results: In the large-volume group, clinical pregnancy rates were

higher. In ≤ 34 age groups, clinical pregnancy rates were higher in large-volume group while in > 35 age group, clinical pregnancy rates

were higher in low-volume group. Conclusion: This study clearly demonstrated the effectiveness of large-volume technique on IUI

success in < 35 age women with unexplained infertility.
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day, and severe male factor were excluded. 

The couples were divided into two groups as low-volume

group (n=116) and large-volume group (n=156), according to

the IUI technique. Women’s age in low-volume group were ≤ 29

years (n=36), 30-34 years (n=30), and 35-39 years (n=50), as

well as women’s age in large-volume group were ≤ 29 years

(n=48), 30-34 years (n=80), and 35-39 years (n=28). The study

protocol was approved by the Faculty Ethics Committee.

All patients underwent baseline transvaginal ultrasonography

(TVU) on day 2 or 3 of the menstrual cycle and ovarian stimu-

lation started with a dose of 75-100 IU recombinant FSH.

Serum hormone levels were measured and the follicular devel-

opment and also the thickness of endometrium was evaluated

by TVU on seventh to eighth day of cycles, and if necessary, the

doses were organized according to the ovarian response. This

evaluation was repeated after two or three days depending on

follicular development. Cycles were triggered with a single

dose of 250 μcg recombinant hCG when at least one dominant

follicle had reached 18 mm in diameter. IUI was scheduled 36

hours after recombinant hCG administration. 

Semen samples were obtained by masturbation in sterile plas-

tic containers after three to five days of sexual abstinence on

the IUI transfer day. The manipulation of semen samples were

carried out inside the laminar flow. Seminal parameters (basal

sperm morphology, count, and motility) were analyzed by two

researchers after the semen liquefaction. First, 10-μl sample

was placed on a prewarmed (37°C) Makler counting chamber to

evaluate the parameters by using phase contrast microscope.

After seminal analysis, semen samples were processed using a

density gradient and sperm wash medium at room temperature.

Using a sterile pipette, one ml of 90% gradient solution was

added to a 15-ml Falcon tube to form a lower layer and fol-

lowed by one ml of 50% gradient solution added for upper

layer. After the tube was incubated at 37°C for 15 minutes, two

ml of liquefied semen was gently added to the tube and then

centrifuged at 1,600 rpm for ten minutes. After centrifugation,

the supernatant was carefully removed without disturbing the

pellet. Three ml sperm washing solution was added onto the

pellet, resuspended, and centrifuged for ten minutes at 1,600

rpm. The supernatant was then removed and the final pellet was

placed into a new Falcon tube with a pipette and 0.2−0.3 ml (a

total of 0.5 ml) or 3.7−3.8 ml (a total of four ml) sperm wash-

ing medium was added on the pallette. The tube was then incu-

bated in the incubator at 37°C and 5% CO

2

for insemination.

IUI was performed using an intrauterine catheter after 36

hours of hCG administration. The patients rested for 20 min-

utes in a supine position after insemination. For luteal phase

progesterone support, 600 mg/day vaginal progesterone was

initiated on the same day after insemination until to pregnancy

test. Serum β-hCG levels were determined two weeks after post

insemination for diagnosis of pregnancy. If the serum β-hCG

level was > 40 IU/L, it was considered as biochemical preg-

nancy. Clinical pregnancy was confirmed by TVU defined by

the presence of gestational sac after one week of positive β-

hCG and then embryonic heartbeat was assessed three weeks

later. If pregnancy occurred, patients continued to receive prog-

esterone support up to eighth week of gestation. 

In this study, the primary outcome was clinical pregnancy.

Statistical analysis of the data was performed using SPSS soft-

ware (version 16). Clinical characteristics, basal semen param-

eters, and pregnancy rates were expressed as mean ± SD and

the comparison of the groups were performed by Mann-Whit-

ney U-test. A p < 0.05 was considered to be statistically signif-

icant for all tests.

Results

Two hundred and seventy-two controlled ovarian stimu-

lation cycles for IUI were performed in 272 patients. The

clinical characteristics of patients that underwent IUI are

shown in Table 1. The median age of women in low- and

large-volume groups was 29.12 ± 5.02 and 30.01 ± 5.08,

years, respectively.

In low-volume group, 98 patients (84.5%) had unex-

plained infertility and 18 patients (15.5%) had moderate male

factor. In large-volume group, 128 patients (82.1%) had un-

explained infertility and 28 patients (17.9%) had moderate

male factor. As shown in Table 1, the comparison of ages,

duration of infertility, stimulation days, number of follicles,

and the endometrial thickness on the hCG day did not show

any statistical significance.

In Table 2, seminal parameters are shown. The authors ob-

served that there was no significant difference between low-

and large-volume groups according to basal sperm concen-

tration, basal sperm motility, sperm morphology, progressive

motility, and TPMSC. 

Table 3 shows the number of pregnancies, pregnancy rates

according to age and total pregnancies in both groups. The

pregnancy rates per cycle showed a total significant differ-

ence between the studied large- and low-volume groups

(30.8% and 19%, respectively, p < 0.028). Pregnancy rates

per cycle were higher in ≤ 29 age group in the large-volume

group compared to the low-volume group which was not sta-

tistically significant (25% and 16.7%, respectively, p <

0.357). In 30-34 age groups, pregnancy rates per cycle were

statistically significant in the large-volume group in com-

parison to the low-volume group (40% and 13.3%, respec-

tively, p < 0.008). However, pregnancy rates per cycle were

higher in 35-39 age group in the low-volume group (24%) in

comparison to the large-volume group (14.3%) which was

not statistically significant (p < 0.308). 

Table 1. — Clinical characteristics of patients that under-
went IUI.

Low-volume Large-volume p-value

group group

(n=116) (n=156)

Female age (years) 29.12±5.02 30.01±5.08 0.152

Male age (years) 32.12±6 33.23±5.4 0.109

Duration of infertility (years) 3.83±3 4.10±2.83 0.456

Unexplained infertility (%) 98 (84.5%) 128 (82.1%) 0.597

Male factor (%) 18 (15.5%) 28 (17.9%) 0.597

Days of stimulation 10.37±2.24 10.3±2.19 0.817

Number of follicles (≥ 17mm)

on the hCG day

1.43±0.64 1.45±0.63 0.760 

Endometrial thickness on the 

hCG day (mm)

10.03±2.34 9.96±2.31 0.787 
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Discussion

IUI is a simple, inexpensive, and non-invasive first-step

technique for infertile couples in comparison with other as-

sisted reproductive techniques [18, 19]. It has been widely

used in infertile couples in many countries where the infer-

tility cause is male subfertility, unexplained infertility, and

mild endometriosis [20]. Although National Institute for

Health and Care Excellence (NICE) clinical guidelines [21]

do not recommended IUI for unexplained infertility, mild en-

dometriosis, and mild male factor, three or four insemina-

tions before IVF treatments have been usually performed in

most IVF centers and described as a patient-friendly strat-

egy in comparison to IVF/ICSI [22, 23]. In fact, as already

discussed, IUI success parameters are all controversial. In

most study, success rate of the IUI differs and depends on

several factors, such as various infertility factors, duration of

infertility, number of previously performed cycles, woman’s

age, ovarian stimulation protocols, semen quality and some

seminal parameters, semen preparation techniques, follicle

number, endometrial thickness, etc. As discussed, IUI suc-

cess parameters were investigated in many studies, however,

only a few studies comparing the inseminated volumes have

been found. Traditional or classical IUI implies the using of

low semen volume as 0.5−1 ml [6, 16, 24] while the large

semen volume (FSP) implies the use of three- to four-ml

semen volume [11, 12, 14, 15]. 

In this study, the authors aimed to compare the efficacy of

low- and large-volume techniques of IUI on pregnancy rates.

The groups of the study included similar ages, duration of

infertility, stimulation days, number of follicles, and the en-

dometrial thickness on the hCG day which did not show any

statistical significance. Majority of the patients had unex-

plained infertility and a few had moderate male factor sub-

fertility in both groups, and also underwent similar ovarian

stimulation. Basal sperm concentration, basal sperm motility,

progressive motility, sperm morphology, and TPMSC did

not show any statistical significance. Herein, the clinical

pregnancy rates acquired by 272 ovarian stimulated IUI cy-

cles are described. 

In the present study, women’s age were 29.12 ± 5.02 in low-

volume group and 30.01 ± 5.08 in large-volume group which

was not statistically different and underwent similar ovarian

stimulation protocol. In ≤ 29 and 30-34 age groups, preg-

nancy rates were higher in large-volume group (25% and

40%) compared with low-volume group (16.7% and 13.3%),

however, pregnancy rates were higher in low-volume group

in 35-39 age group in comparison to large-volume group

(24% and 14.3%, respectively). In a prospective randomized

study with 60 patients diagnosed as unexplained infertility,

Kahn et al. achieved 26.9% pregnancy rates per cycle with

large-volume (four ml) compared with classical IUI (9.8%)

[25]. Furthermore, they received higher than 25% pregnancy

rates with large-volume in donor insemination programme

[11]. Fanchin et al. studied 74 infertile women aged 20 to 38

years undergoing 100 cycles of COH and achieved 40% clin-

ical pregnancy rates per cycle with large-volume (four ml) in

comparison to 0.2 ml volume (20%) [26]. In 1996, Mamas

studied unexplained infertility diagnosed in 104 couples un-

dergoing 202 cycles and obtained higher clinical pregnancy

rates with large volume (four ml) compared with 0.5 ml stan-

dard IUI (26.36% and 11.95%, respectively) [27]. In a

prospective randomized study and meta-analysis of the liter-

ature, high pregnancy rates (40%) were detected only in pa-

tients with unexplained infertility [15]. Similar to these

aforementioned studies, Ricci et al. compared the effective-

ness of large-volume and standard IUI in 132 cycles with un-

explained infertility and achieved high ongoing pregnancy

rates with large volume (21.2% and 7.6%, respectively) [28].

Eventually, a systematic analysis based on a Cochrane review

revealed that although the results in pregnancy rate per cou-

ple revealed no statistically significant difference between

large-volume and classic IUI, subgroup analysis revealed that

couples suffering from unexplained subfertility clearly bene-

fit from large-volume over classic IUI [29]. Although the

present data confirmed these reports in < 35 age groups, it is

possible that the sample size may not be sufficient to detect

better results for > 35 age group and may be associated with

unexplained female factors. Nevertheless, Karande et al. and

Do Amaral et al. when they compared the results of large-

volume (four and three ml, respectively) and classic IUI, did

not detect any advantage of large-volume [14, 30]. Also, Can-

tineau et al. in a meta-analysis [31] and in its updated version

Table 2. — Comparison of seminal parameters of both
groups.

Low-volume Large-volume p-value

group group

(n=116) (n=156)

Semen volume (ml) 2.56±0.9 2.42±0.87 0.178

Basal sperm concentration

(×10

6

/ml)

45.69±17.5 42.5±19.4 0.159

Basal sperm motility (%) 60.17±10.23 58.25±11.06 0.146

Progressive motility (%) 48.63±9.84 50.25±10.84 0.207

Morphology (%) 4.68±1.75 4.89±1.34 0.285

TPMSC (×10

6

/ml) 28.5±13.07 26.04±12.12 0.111

TPMSC: total progressive motile sperm count.

Table 3. — Comparison of pregnancy rates for low- and
large-volume groups.

Low-volume Large-volume p-value

group group

(n=116) (n=156)

Clinical pregnancy Rates per cycle (%)

≤ 29 age group 6/36 (16.7%) 12/48 (25%) 0.357

30-34 age group 4/30 (13.3%) 32/80 (40.0%) 0.008*

35-39 age group 12/50 (24%) 4/28 (14.3%) 0.308

Total pregnancy rate (%) 22/116 (19%) 48/156 (30.8%) 0.028*

*Statistically significant.
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[32] claimed that no clear evidence suggests any difference

between classic IUI and large-volume with respect to their ef-

fectiveness and safety for treating couples with non-tubal sub-

fertility and recommended additional research because of a

high level of uncertainty is evident in the findings.

Demir et al. found that the pregnancy rate was higher when

the woman were < 25-years-old, total number of motile sperm

was >10×10

6

, and when sperm morphology was > 4% [33],

but Araujo et al. found no significant difference in age in both

pregnancy and non-pregnancy groups [34]. Although Cohlen

et al. noticed that IUI offers couples with male subfertility

benefit over timed intercourse, both in natural and controlled

ovarian hyperstimulation (COH) cycles [35], it was updated

as there was insufficient evidence of effectiveness to recom-

mend or advise againist IUI, with or without ovarian hyper-

stimulation above timed intercourse [36]. van Rumste et al.
demonstrated the association of ovarian stimulation with in-

creased pregnancy rates in IUI and concluded that IUI with

ovarian stimulation should not aim for more than two folli-

cles because of increased multiple pregnancy [37]. 

Semen quality and seminal parameters were investigated

in many studies and claimed its importance in attaining high

pregnancy rates in couples undergoing IUI. Studies have

demonstrated that sperm motility is considered a crucial

prognostic factor for IUI success [38-40]. van Weert et al.
indicated the importance of inseminating motile sperm count

at cut-off levels between 0.8 and five million in a meta-analy-

sis [41]. However, Luco et al. indicated that total motile

sperm count was not to be a predictor of pregnancy [23].

Sperm morphology was also investigated in many studies

[42, 43]. Ombelet et al. revealed that the literature did not

give powerful evidence on the relationship between sperm

quality and IUI success but nevertheless offered as insemi-

nated motile sperm >one million, sperm morphology using

strict criteria > 4%, total motile sperm count 5-10 million,

and total motility > 30% in a systematic review [44]. The

present data fulfilled the results of the Ombelet et al. review. 

Sperm preparation techniques on IUI prognosis were also

controversial. Up-to-date sperm preparation methods have

been described while the most commonly used methods are

DGC and swim-up. Th present authors performed DGC in all

samples of both groups. Although some studies showed that

sperm with better DNA and chromatin integrity were asso-

ciated with higher fertilization potential revealed by DGC

[45, 46], some studies demonstrated that clinical pregnancy

rates were higher in motile spermatozoa obtained by swim-

up method [47]. It was concluded that no significant differ-

ence was demonstrated comparing the efficiency of the

swim-up and gradient methods [48] or none of the sperm

preparation methods were found to be superior to any other

[49].

Conclusion

In conclusion, although the literature in this field is con-

troversial, this study clearly demonstrated the effectiveness

of large-volume technique on IUI success in < 35-year-old

women with unexplained infertility, which was especially

significantly difference in the 30-34 age group.
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