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  ABSTRACT 
 
Background: Polycystic Ovarian Syndrome 
(PCOS) is a complex endocrine disorder and 
the cause of 40% of infertility cases. In recent 
years, letrozole as an aromatase inhibitor has 
been reported to be effective for ovulation 
induction. In addition, electro acupuncture 
therapy can reduce tonic activity in the sympa-
thetic vasoconstrictor pathway to the uterus. 
This study aimed to determine the effectiveness 
of Letrozole-Electroacupuncture adjuvant 
therapy in reducing the Resistance Index and 
Pulsatility Indices in women with Polycystic 
Ovary Syndrome (PCOS). 
Subjects and Method: This was an analytical 
observational study with a cohort approach. 
The subjects of the study were women aged 20-
45 years based on age, body mass index (BMI), 
and period of infertility aspects. The sample 
consisted of 30 people who were divided into 2 
groups, namely group 1 with letrozole therapy, 
while group 2 with additional electroacupunc-
ture therapy and then carried out pre- and 
post-intervention examinations on day 19 and 
21. The dependent variables were the Resist-
ance Index value and the Pulsaitility Index 

value. The independent variables were Letro-
zole and Electroacupuncture therapies. The 
Resistance and Pulsatility Indices were 
measured using USG transabdominal Color 
Doppler Voluson P6. The data were analyzed 
using the Mann Whitney test. 
Results: The Pulsatility Index for group 1 on 
day 21 (Mean= 2.69; SD= 0.87) was higher 
than group 2 (Mean= 1.97; SD= 0.57), and it 
was statistically significant (p= 0.013). 
Conclusion: Letrozole-EA therapy reduce the 
Resistance and Pulsatility Indices. 
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BACKGROUND 

Polycystic Ovarian Syndrome (PCOS) is one 

of the most common complex and hetero-

geneous endocrine disorders in women with 

uncertain etiology and the cause of 40% of 

infertility cases (Waldman, 2019). PCOS is 

associated with decreased fertility and endo-

metrial receptivity (Lopes, 2011). The meta-

analysis study concluded that endometrial 

receptivity was a major inhibiting factor for 

pregnancy.  
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Ultrasonography (USG) is one of the 

easiest ways to check endometrial receptivity 

for parameters such as endometrial thick-

ness, endometrial pattern, endometrial 

volume, uterine artery Doppler studies, and 

endometrial blood flow. The impedance of 

blood flow in the endometrium is usually 

expressed as a Pulsatility Index (PI) and 

Resistance Index (RI) (Hung, 2007). 

Letrozole is a third generation of an 

aromatase inhibitor. It is one of the treat-

ment options for PCOS that does not cause a 

reduction in estrogen receptors in the endo-

metrium. Letrozole could positively affect 

endometrial blood flow and improve endo-

metrial receptivity (Zhong, 2019). 

Several previous studies showed that 

decreased PI in the uterine arteries could 

occur after acupuncture therapy. The most 

likely causes were decreased tonic activity in 

the sympathetic vasoconstrictor pathway to 

the uterus and involvement of central mecha-

nisms, with general inhibition of sympathetic 

outflow after acupuncture (Zhong, 2019).  

Clinical studies showed the benefits of 

EA in treating infertility, including cases of 

PCOS. However, from various studies on EA, 

there were still many studies that did not 

have sufficient evidence to determine the 

effectiveness of acupuncture, especially in 

improving endometrial receptivity. An 

insufficient number of the sample, inaccurate 

methodology of the study, and insignificant 

results of the study were limitations of 

several studies. Based on these cases, the 

researcher was interested in conducting a 

study that aimed to determine the effect of 

electroacupuncture and letrozole in patients 

with PCOS to improve endometrial recep-

tivity which could be assessed through the RI 

and PI results on examination using Doppler 

USG. The researchers expected that this 

study could add clinical evidence regarding 

alternative therapies and treatments for 

PCOS (Cheng, 2014). 

SUBJECTS AND METHOD 
1. Study Design 

This was an analytical observational study 

with a cohort design. This study was con-

ducted in Dr. Moewardi Hospital, Surakarta. 

2. Population and Sample 

The subjects of the study were women with 

PCOS aged 20-45 years who experienced 

infertility and selected by fixed disease 

sampling (the subjects were selected based 

on disease status, while exposure status 

varied regarding disease status that was 

“fixed”). The sample was divided into 2 

groups. Group 1 consisted of 15 infertile 

women with PCOS as the subjects who had 

not received therapy and then given letrozole 

therapy. Group 2 consisted of 15 infertile 

women with PCOS who had not received 

therapy and then given letrozole-EA therapy. 

Before receiving therapy, the RI and PI 

values of each group on day 19 and 21 of the 

period were measured. 

3. Study Variables 

The dependent variables were the Resistance 

and the Pulsatility indices. The independent 

variables were Letrozole and Letrozole-EA.  

4. Operational Definition of Variables 

PCOS was enforced using the Rotterdam cri-

teria. Patients were diagnosed with PCOS if 

she confirmed or positively had 2 or 3 Rotter-

dam criteria. 

Acupuncture was carried out by inserting a 

needle into an accupoint that was specifically 

selected based on the meridian system at the 

point of CV 3 (Zhongji), CV 6 (Qihai), ST 29 

(Guilai) bilateral, SP 6 (Sanyinjiao) bilateral, 

LI 4 (Hegu) bilateral, and ST 36 (Zusanli) 

bilateral. The needle was connected with an 

electrode stimulator (Hwato SDZ V, Shanghai 

China) for 15 minutes, continuous wave, fre-

quency 2 Hz. After 15 minutes, the stimulator 

turned off, the electrodes were cut, and the 

needle was removed. Electroacupuncture was 

carried out 2 times a week, up to 12 times. 
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Letrozole was given at a dose of 2 x 2.5 mg 

per day on the second day of the period until 

the sixth day. 

PI and RI Measurements were calculated 

automatically. The measurement was carried 

out on day 19 and 21 before and after therapy 

of the menstrual cycle. The measuring instru-

ment: USG transadominal color Doppler of 

Voluson TM P6 brand. 

5. Data Analysis 

Mean difference after Letrozole vs. Letrozole-

EA therapy were tested by independent t test. 

6. Research Ethics 

The research ethics consisted of consent, 

anonymity, confidentiality, and ethical clear-

ance. Ethical clearance was issued by the 

Ethics Commission of Dr. Moewardi Hospital 

No. 237/II/HREC/2020. 

 

RESULTS 
In this study, the patients who became the 

study subjects aged around 26 to 44 years of 

age with an average age of 31 years. This was 

slightly different from a study in 2013 that 

1.14% of women aged 15 to 19 years of age 

were diagnosed with PCOS using NIH criteria 

(Christensen et al., 2013). 

In addition, the average value of BMI 

that was 25.4 to 25.7 kg/m2 was classified as 

obese I. This is in line with the prevalence of 

obese women with PCOS that was 42% in 

Southeast Asia, 30% in Spain, and 38% in the 

Greek (Wiweko & Mulya, 2008). 

After therapy on day 19 and day 21, Let-

rozole-EA had a significant decrease com-

pared to Letrozole on PI. In addition, after 

therapy, the PI had a significant decrease on 

day 21. There was no significant difference 

when letrozole was given before and after 

therapy from the mean value of RI and PI. 

However, there was a significant 

difference when letrozole-electroacupuncture 

was given before and after therapy. 

 

Table 1. The Characteristics of the Study Subjects 

Variable N Mean SD Min. Max. p 

Age (year)       

Letrozole +EA 15 30.13 4.44 26 44 0.393 

Letrozole 15 31.60 4.81 26 44  

Weight (kg)       

Letrozole +EA 15 65.53 15.93 40 105 0.537 

Letrozole 15 64.33 14.85 40 99  

Height (cm)       

Letrozole +EA 15 156.80 3.63 150 163 0.888 

Letrozole  15 157.73 4.50 150 167  

BMI( kgBW/m2)       

Letrozole 15 25.40 5.24 17 39 0.760 

Letrozole+EA 15 25.70 5.08 17 36  

Duration of infertility (year)       

Letrozole 15 4.73 2.28 1 8 0.784 

Letrozole+EA 15 5 2.95 2 10  
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Table 2. The mean value of the Resistance Index and Pulsatility Index Pre- and Post-

intervention 

Outcome N 
Pre-

Intervention 
Post- 

Intervention 
Post-Pre 

Difference p 
Mean SD Mean SD Mean SD 

RI Day 19         
Letrozole+EA 15 0.93 0.07 0.87 0.07 0.06 0.09 0.367 

Letrozole 15 0.94 0.06 0.90 0.08 0.03 0.08  
RI Day 21         

Letrozole+EA 15 0.94 0.07 0.78 0.01 0.16 0.12 0.007 
Letrozole 15 0.93 0.08 0.91 0.10 0.03 0.10  

PI Day 19         
Letrozole+EA 15 3.86 0.56 2.22 0.64 1.63 1.24 0.009 

Letrozole 15 3.62 1.04 2.99 0.89 0.63 0.61  
PI Day 21         

Letrozole+EA 15 3.50 0.37 1.97 0.86 1.53 1.11 0.023 
Letrozole 15 3.51 1.27 2.68 0.87 0.83 0.87  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The figure of Color Doppler in women with PCOS before EA-letrozole 

treatment (author documentation). PI value of 3.61 and an RI value of 0.99 

indicate that PI>3 was at risk of implantation failure 

due to poor endometrial receptivity 
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Figure 3. The figure of Color Doppler in women with PCOS 

after EA-letrozole treatment (author documentation) 

 

DISCUSSION 
The excessive response to gonadotropin sti-

mulation, increased resistance of blood ves-

sels to uterine blood flow, and reduced endo-

metrial receptivity were the mechanisms for 

the occurrence of PCOS (Ozkan, 2007). In-

creased endometrial and sub-endometrial 

blood flow was good for implantation and 

pregnancy.  

The absence of endometrial and sub-

endometrial blood flow was always accompa-

nied by old age, a thin endometrium, and 

high PI and/or RI values. This was a poor 

uterine environment. Therefore, the endo-

metrial and subendometrial blood flow could 

more accurately reflect the endometrial re-

ceptivity which could be assessed by PI and 

RI (Gao, 2007).  

Post-therapy changes were the effect of 

the mechanism of action of letrozole which 

prevented the hypothalamic-pituitary axis 

from negative estrogenic feedback, thus in-

creasing gonadotropin secretion and produc-

ing stimulation of ovarian follicles. In addi-

tion, it has a local effect on the ovaries and 

the accumulation of androgens increased the 

sensitivity of the follicles to FSH. 

Letrozole was a very strong and selecti-

ve competitive non-steroidal aromatase inhi-

bitor. Letrozole had a half-life of about 45 

hours. The mechanism of stimulation of the 

ovaries by letrozole was a central effect on the 

prevention of the hypothalamic-pituitary axis 

from negative estrogen feedback. The local 

ovarian effect blocked the conversion of an-
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drogens to estrogen. With the concomitant 

accumulation of androgens in the ovaries, it 

enhanced the expression of FSH receptors 

follicles and promoted folliculogenesis. (El-

kattan, 2013). 

The positive effect of letrozole-electro-

acupuncture therapy was supported by pre-

vious studies that a decrease in PI in the ute-

rine arteries could occur after the electroacu-

puncture therapy. The most likely causes 

were decreased tonic activity in the sympa-

thetic vasoconstrictor pathway to the uterus 

and the involvement of central mechanisms, 

with general inhibition of sympathetic out-

flow after acupuncture (Zhong, 2019). 

Adjuvant EA therapy could increase 

ovulation in patients with PCOS by affecting 

beta-endorphin secretion in the central 

nervous system and inhibition of sympathetic 

tonus. Electroacupuncture also increased 

uterine blood flow and reduced uterine vaso-

constriction by the sympathetic nervous 

system,   thus increasing endometrial recepti-

vity (Farajzadeh et al., 2017). 

The role of β-endorphin was important 

for women with PCOS who had therapy be-

cause anovulation in PCOS showed high plas-

ma β-endorphins, as well as an increase in 

sympathetic nerve activity which manifested 

as low skin temperature. These problems 

could be treated with EA. Electroacupuncture 

would inhibit the vasomotor center and dec-

rease sympathetic tonus and blood pressure. 

This is the key to why EA could help manag-

ing patients with PCOS (Stener-Victorin et 

al., 2010). 

Electroacupuncture was effective in 

PCOS both psychologically and physiological-

ly. The low frequency of EA stimulated mus-

cle mechanoreceptors and the surrounding 

tissue. Electroacupuncture could also release 

beta-endorphins through two mechanisms. 

The first mechanism was by the hypothala-

mus and by inhibiting the sympathetic ner-

vous system. The second mechanism was the 

beta-endorphin and adrenocorticotropic (AC-

TH) hormones in the blood. These two sys-

tems could reduce the sympathetic effect, 

thus increasing endometrial blood flow in 

women with PCOS (Jedel et al., 2011). 

Acupuncture therapy had a variety of 

effects depending on the stimulation (amount 

of manual manipulation or frequency of elec-

trical stimulation on the EA), the number of 

acupuncture needles inserted, and the dura-

tion of therapy given. Therefore, many vari-

ables could affect the results of acupuncture 

studies (Stener-Victorin et al., 2010). Besides 

letrozole and EA, lifestyle therapy was the 

first step in the management of PCOS, espe-

cially if it was associated with overweight. 

Pharmacotherapy was used to treat clinical 

manifestations such as irregular menstru-

ation, hirsutism, and fertility problems in wo-

men (Bellver et al., 2018). 
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