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ABSTRACT 
 
There remains controversy on double versus single insemination procedure. Double insemination is regarded as providing better 

results per cycle. However, there are inconsistent results on studies on the time of ovulation as a reference right time for 

insemination. The aim of this study was to compare folliculardiameter at ovulation by hCG administration on intra-uterine 

insemination with stimulation cycle. This was a cross sectional study inpatients who wanted to have children and underwent intra-

uterine insemination. TVS was performed to measure follicle diameterfor hCG administration. Twelve hours after hCG 

administration, ovulation occurrence was examined. When it did not occur, TVS was performed 36 hours after hCG administration 

to observe ovulation incidence. Then, Kolmogorov-Smirnov test was done to compare ovulation incidence in both groups. Results 

showed that the group of follicular diameter < 20 mm showed no significant differences between subjects who ovulated 12 hours 

after hCG administration and ovulated 36 hours after hCG administration (p = 0.846). Whereas, group with follicles ≥ 20 mm in 

diameter showed significant differences between subjects ovulated 12 hours after hCG administration and ovulated 36 hours after 

hCG administration (p = 0.037). In conclusion, there were significant differences in the incidence of ovulation 12 hours after hCG 

administration compared the incidence of ovulation 36 hours after hCG administration by follicles ≥ 20 mm in diameter at hCG 

administration with stimulation cycle.(MOG 2013;21:94-99) 

 

Keyword: follicle diameter, hCG, intra-uterineinsemination, stimulation cycles, TV 
 
 
ABSTRAK 
 
Masih ada kontroversi tentang prosedur inseminasi ganda dibandingkan tunggal. Inseminasi ganda dianggap memberikan hasil 

yang lebih baik per siklus. Namun, masih ada inkonsistensi mengenai waktu ovulasi sebagai rujukan waktu yang tepat untuk 

inseminasi. Tujuan penelitian ini adalah membandingkan diameter folikel pada ovulasi dengan pemberian hCG pada inseminasi 

intra-uterus dengan siklus stimulasi. Penelitian ini merupakan penelitian cross sectional pada pasien yang ingin memiliki anak dan 

menjalani inseminasi intra-uterus. TVS dilakukan guna mengukur diameter folikel untuk pemberian hCG. Dua belas jam setelah 

pemberian hCG, terjadinya ovulasi diperiksa. Bila tidak terjadi, TVS dilakukan 36 jam setelah pemberian hCG untuk mengamati 

kejadian ovulasi. Kemudian, uji Kolmogorov-Smirnov dilakukan untuk membandingkan kejadian ovulasi pada kedua kelompok. 

Hasil penelitian menunjukkan bahwa kelompok diameter folikel <20 mm berbeda bermakna antara subjek yang mengalami ovulasi 

12 jam setelah pemberian hCG dan berovulasi 36 jam setelah pemberian hCG (p = 0,846). Sedangkan kelompok dengan folikel ≥ 20 

mm menunjukkan perbedaan bermakna antara subjek yang berovulasi 12 jam setelah pemberian hCG dan berovulasi 36 jam setelah 

pemberian hCG (p = 0,037). Sebagai simpulan, ada perbedaan bermakna pada kejadian ovulasi 12 jam setelah pemberian hCG 

dibandingkan kejadian ovulasi 36 jam setelah pemberian hCG administrasi pada ukuran folikel ≥ 20 mm. 
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INTRODUCTION 
 

Intra-uterine insemination (IUI) is one of the assisted 

reproductive technology procedures to address 

subfertility is done by inserting and placing the sperm 

that has been previously prepared and processed into the 

uterus at the time of expected ovulation.
1
 Many of the 

benefits of the procedure IUI, among others: relatively 

easy to do, not invasive, and inexpensive. Pregnancy 

rates in IUI are low, between 8-12% per cycle. The time 

of ovulation is very difficult to determine and is also 

dependent on the ovarian stimulation regimen used.
2
 

According to WHO, ovulation occurs 24-56 hours after 

the onset of the LH surge, with an average time of 32 

hours. On ovarian stimulation, ovulation occurs > 36 

hours after hCG administration and succession within a 

few hours. At ovulation induction with clomiphene 

citrate, a few oocytes can be fertilized since 12 hours 

after hCG administration.
3
 This is supported by Ragni 

studies that show the results of IUI 12 hours and 36 
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hours after hCG administration was statistically 

significant higher than IUI 36 hours.
4
 Although obtained 

detailed information about the time of ovulation, little 

data are available on clinical perspective. On the other 

hand, oocytes can only be fertilized within 12-16 hours, 

while we are only able to retain a potential spermatozoa 

in the fallopian tube approximately 48 hours after 

ejaculation. Although it has been proven when 

insemination is performed at 32-38 hours after hCG 

administration will give the best results,
5
 clinical studies 

have not been enough supporters. Randomized study is 

needed to prove the optimal time for insemination. 

 

Controversy relating to the right time to do the 

insemination will increase the chances of research in the 

field of infertility. In this regard, the controversy of the 

procedure double versus single insemination 

insemination is also a lively debate. Although 

statistically not significant, but the double insemination 

showed better results per cycle.
4
 Unconstant results of 

these studies conducted research opportunities to see 

when the time of ovulation so that it can be used as a 

reference right time for insemination. 
 
 
MATERIALS AND METHODS 
 

This study is a cross-sectional study in patients want to 

have children who underwent intra-uterine insemination 

with making observations and measurements of some 

variables in the study subjects. The experiment was 

conducted at the RSUD Dr. Soetomo Hospital, 

Surabaya, Tiara Cita Clinic, Surabaya, and Elizabeth 

Medical Centre, Surabaya. Data collection between 

January to March 2013. Population was all patients who 

want to have children in RSUD Dr. Soetomo hospital, 

Surabaya, private practice, Tiara Cita Clinic, Surabaya, 

and Elizabeth Medical Centre, Surabaya. The subjects 

were taken from a population that met the study criteria 

and willing to participate in writing the subjects in the 

study by signing the consent form.  

 

All patients underwent IUI with stimulation cycles 

using clomiphene citrate with or without r-FSH, then 

given oocyte maturation with hCG when follicle 

diameter ≥ 16 mm. All patients performedTVS for 

monitoring the development of follicles on the day of 

preparations tailored to the stimulation used. After hCG 

administration, all patients performed TVS to detect 

ovulation, namely TVS 12 hours after hCG 

administration.  

 

If ovulation does not occur at 12 hours after 

administration of hCG, TVS resumed. 36 hours after 

hCG administration. Data obtained by the Mann-

Whitney test was done to see the relationship 

characteristics of the study subjects with follicular 

diameter. While the distribution and comparison of the 

incidence of ovulatory follicle diameter based on our 

analysis of the Kolmogorov-Smirnov test. All statistical 

tests used in this study using a significance limit of p 

<0.05. 
 
 
RESULTS 
 

The research was conducted at the Dr. Sutomo 

hospital, infertile clinic Graha Amerta hospital, 

Clinical Tiara Cita, and Elizabeth Medical Centre 

Surabaya, for 3 months. During the study period, the 

number of subjects that we have collected for 42 

patients, but 12 patients dropped out because TVS was 

not done 12 hours after hCG administration to 

technical reasons. Thus only 30 subjects who entered 

the study in the final analysis. Total subjects who have 

undergone ovulation in this study is 17 patients (57%), 

ie 10 subjects (34%) in the TVS observation 12 hours 

after hCG administration, which were all stimulated 

with clomiphene citrate, and 7 subjects (23%) on TVS 

observation 36 hours after hCG administration, which 

is where all of whom received stimulation with 

clomiphene citrate and gonadotropin. While that has 

not ovulate until TVS observation 36 hours after 

administration of hCG were 13 subjects (43%). 

Determination of hCG administration was at the time 

of follicle diameter > 16 mm. While the subjects in our 

study, 17 mm diameter follicles varied up to 25 mm 

(average 21 mm) at the time of hCG administration. 
 
 

Table 1.  Characteristics of Age and Older married 

Subjects Research 

 

Variables Folicle diameters 

<20 mm ≥20 mm p 

Age, years 32.4±2.63 31.2±4.95 0.581 

Old, Married 7.57±2,22 7.43±2.41 0.94 

 

 

Table 2.  Characteristics of Age and TypeStimulation 

Research Subjects 

 

Variables 
Folicle diameter 

(mm) 
p 

Age:   

< 30 years 21.8 ± 1.09 0.517 

≥ 30 years 21.2 ± 2.66  

Types of stimulation  

CC 21.67±2.02 0.092 

CC+gonadotropin 20.30±2.05  
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The average age of the subjects with follicular 

diameter <20 mm at hCG administration was 32.4 ± 

2.63 years, and subjects with follicles ≥ 20 mm in 

diameter at hCG administration was 31.2 ± 4.95 years. 

Yet the difference was not statistically significant (p = 

0.473). The average length of marriage in subjects with 

follicular diameter <20 mm at hCG administration was 

7.57 ± 2.22 years, and subjects with follicles ≥ 20 mm 

in diameter at hCG administration was 7.43 ± 2.41 

years. Yet the difference was not statistically 

significant (p = 0.94) (Table 1).The average diameter 

of follicles that ovulate in subjects aged <30 years was 

21.8 ± 1.09 mm at hCG administration. and in subjects 

aged ≥ 30 years with a diameter of 21.2 ± 2.66 mm at 

hCG administration. Yet the difference was not 

statistically significant (p = 0.517). In subjects who 

received stimulation with clomiphene citrate showed 

greater follicle diameter at the time of hCG 

administration when compared with subjects who wore 

stimulation with clomiphene citrate and gonadotropin, 

which is 21.67 compared to 20.30 ± 2.02 mm ± 2.05 

mm, but it was not statistically significant (p = 0.092) 

(table 2).Based on the results of the statistical analysis. 

the group of follicular diameter <20 mm are not found 

significant differences between subjects who had 

ovulated 12 hours after hCG administration and who 

had ovulated 36 hours after hCG administration (p = 

0.846). Whereas in the group with follicular diameter. 

> 20 mm obtained significant differences between 

subjects who had ovulated 12 hours after hCG 

administration and who had ovulated 36 hours after 

hCG administration (p = 0.037) (Table 4). 

 
 
DISCUSSION 
 

Characteristics of the subjects in this study were age, 

duration of marriage and type of stimulation. 

Statistical analysis showed that the variables age, 

duration of marriage and the type of stimulation in this 

study showed no significant differences, so it can be 

said that the subjects in this study were homogeneous. 

 

In this study showed a statistically significant 

incidence of ovulation in 12 hours after hCG 

administration in group subjects with follicular diameter 

> 20 mm when compared with the group of subjects 

with follicular diameter <20 mm. Theoretically, the 

follicles contain mature oocytes when measuring 20-24 

mm, where it can be interpreted that the process of 

ovulation is taking place at the time.
6
 Because the 

preovulasi follicles can trigger ovulation stimulating 

factor alone at the time of peak maturity by increasing 

and maintaining levels of estrogen required to induce 

the LH surge. These results are consistent with the 

literature that states that ovulation occurs when the 

average diameter of follicles 25 mm.
7
 

 

In a study of women who underwent IUI, Iberico et al 

stated that the follicle diameter > 20 mm at the time of 

hCG administration. when compared with the follicular 

diameter <20 mm, showed greater efficacy although not 

statistically significant.
8
 Besides the morphology, 

enlarged follicles due to increased fluid in the antrum 

region will suppress granulosa layer thus formed 

avascular area. Gradual increase in the fluid will cause 

cumulus ooforus pushed out. Thinning mechanism 

theca layer on the surface of the follicle and the 

formation of avascular area had led to weak layer of the 

ovary, which will eventually rupture and oocyte-

cumulus complexes out. Based on the theory and the 

results of these studies, it seems follicle diameter > 20 

mm will be easier rupture (ovulation) during 12 hours 

after hCG administration.
9
  

 
 
 

 

Table 3.  Distribution of Ovulation Genesis Based on Follicles Diameter 

 
Folicle 

diameter 

Ovulated for 

12 hours 
p Ovulated for 

36 hours 
P No ovulation P Total 

< 20 mm 2 (6.7%) 
0.019 

2 (6.7%) 
0.141 

3(10%) 
0.006 

7 (23.3%) 

≥ 20 mm 8 (26.7%) 5 (16.7%) 10(33.3%) 23(76.7%) 

Total 10(33.3%)  7 (23.3%)  13(43.3%)  30 (100%) 

 

 

Table 4.  Based on the comparison of Genesis 

Ovulation Diameter Follicles 
  

Folicle 

Diameters 

Ovulated 

12 hours 

Ovulated 

36 hours p 

< 20 mm 2 (6.7%) 2 (6.7%) 0.846 

≥ 20 mm 8(26.7%) 5(16.7%) 0.037 

 

At 36 hours after hCG administration showed no 

significant difference in the incidence of ovulatory 

follicle diameter group of subjects with <20 mm when 

compared with the group with a diameter of. > 20 mm. 

While the group did not ovulate, showed a statistically 

significant difference of the two groups of subjects 
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mentioned above. This could happen because we did 

not measure factors other ovulation predictors. 

However. from the results of this study showed that 

administration of hCG when follicle diameter is useful 

in predicting the time of ovulation. But to see how big 

the effect of the follicle diameter or how strong the 

correlation requires further research. In this study 

showed a statistically significant group of follicles with 

a diameter of > 20 mm ovulated 12 hours after hCG 

administration when compared to ovulate 36 hours after 

hCG administration. This is consistent with Ragni et al 

and Templeton et al research who stated that oocytes 

can be fertilized since 12 hours after hCG 

administration, which means that at that time she is 

ovulating.
4,10

 

 

In the group of subjects with follicular diameter <20 

mm are not found significant differences between 

subjects who ovulated 12 hours after hCG 

administration and ovulated 36 hours after hCG 

administration. This could happen because we did not 

measure factors other ovulation predictors. However. 

from the results of this study indicate that the follicle 

diameter at the time of hCG administration and 

ovulation after hCG administration is useful in 

predicting the time of ovulation. Results of this study 

showed that intra-uterine insemination can be performed 

at 12 hours after administration of hCG when at the time 

of hCG administration found follicle diameter > 20 mm. 

Whereas when the follicle diameter was found <20 mm, 

insemination may be delayed up to 36 hours after hCG 

administration, as in general that has been done so far. 

In addition, the results of this study showed that the 

incidence of ovulation total of 57% can do double IUI at 

12 hours and 36 hours after administration of hCG to 

increase the success of IUI when the review of the 

factors of ovulation by follicle diameter at hCG 

administration. 
 
 
CONCLUSION 
 

Results of this study indicate ovulation has occurred on 

average follicle diameter 21 mm with a cycle time of 

administration of hCG stimulation, both at 12 hours and 

36 hours after hCG administration. And the occurrence 

of ovulation obtained 12 hours after hCG administration 

was significantly higher than the incidence of ovulation 

36 hours after hCG administration by follicle diameter > 

20 mm with a cycle time of administration of hCG 

stimulation. 
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