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Introduction

Menopause is a time period in a woman’s life that is de-

fined as the permanent cessation of menses due to termi-

nation of ovarian function, including increased secretion

of follicle-stimulating hormone (FSH) and luteinizing

hormone (LH) [1]. Climacterium indicates the period of

time when a woman passes from reproductive stage of life

through the perimenopausal transition and the menopause

to the post menopausal years, menstrual cycle length in-

creases, beginning at two to eight years before menopause

[2]. The age at menopause varies among women and mean

age reported is 54 years in Europe and 51.4 years in USA

[3, 4]. Menopause is associated with some negative symp-

toms such as: hot flushes, vulvovaginal atrophy, vasomo-

tor instability, osteoporosis, increased incidence of

thrombo-embolic and ischemic heart disease, and psy-

chological symptoms of anxiety, depression, and memory

loss [5, 6].

Doppler ultrasound is a technique that is currently used

to evaluate blood flow in artery vessels. In the recent years

it has an increasing popularity in gynecological experi-

ence because it also enables an in-vivo assessment of uter-

ine and endometrial vascularization [7]. Doppler

ultrasound examination has a wide range of application

in obstetrics and gynecology practice such as: high risk

pregnancies [8], ovarian masses [9], precocious puberty

[10], and hypoestrogenic amenorrhoea [11]. Previous

studies focused on vascular responses of postmenopausal

women receiving hormone replacement therapy (HRT).

Wender et al. [12] studied internal carotid artery, Guvenal

et al. [13] cerebral blood flow, and Huang et al. [14] in-

ternal carotid and uterine arteries.

In current study, the authors evaluated uterine perfu-

sion in postmenopausal women receiving HRT by using

transvaginal Doppler ultrasonography.

Materials and Methods

This prospective case control study was conducted at

Hacettepe University, School of Medicine, Department of Ob-

stetrics and Gynecology. This is a tertiary referral and research

hospital in the capital of Turkey. A total of 60 postmenopausal

women were included in the study. The patients were divided

into two groups as HRT receiving (study group) and not (con-

trol group). The duration of HRT use was one to five years. The

patients received four different types of HRT: 0.625 mg conju-

gated estrogens + 2.5 mg medroxyprogesterone acetate, two mg

estradiol valerate + one mg cyproterone acetate, two mg estra-

diol + one mg norethisterone and 2.5 mg tibolone. All women

were amenorrheic for at least one year and all of the patients

were naturally menopausal. Of the patients with surgical

menopause, having menstrual irregularities in reproductive pe-

riod, having systemic diseases, and with uterine and adnexal

pathologies were excluded from the study. Transvaginal

Doppler ultrasound and gynecological examination of the pa-

tients was managed by the same clinician. During ultrasound

examination with empty bladder of patients, a vaginal probe

5.0–7.5 MHz was utilized.

Mean age, duration of menopause, endometrial thickness,

serum FSH, LH, and estradiol (E2) levels and uterine artery (UA)

pulsatility (PI) and resistance index (RI) of both UAs in three car-

diac cycles were evaluated, and mean PI and RI values were also

recorded.Revised manuscript accepted for publication August 1, 2013
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Figure 1. — The effect of

HRT duration on uterine ar-

tery pulsatility index.

Figure 2. — The effect of

HRT duration on uterine ar-

tery resistance index.

Table 3. — Correlation between PI and RI values and age,
menopause duration, HRT duration, blood E2 levels and
endometrial thickness in study group.

UA PI UA RI

Age (years) -0.02 -0.23

Menopause duration -0.25 -0.11

HRT duration -7.74a -0.65a

Blood E2 level 0.10 -0.01

Endometrial thickness -0.37 -0.53a

a: p < 0.05

Table 1. — The demographic and clinical characteristics of
the patients.

Study group Control group Statistics and 

(n = 20) (n = 40) p values

Age [years], mean ± SD 49.3 ± 3.0 57.4 ± 7.2 p = 0.605

E2 (pg/ml) 61.6 ± 25.3 24.7 ± 20.9 p < 0.05

ET (mm) 3.3 ± 1.0 2.18 ± 1.2 p < 0.05

E2: estradiol; ET: endometrial thickness

Table 2. — The mean PI and RI values in study and control
groups.

Study group Control group Statistics and

(n = 20) (n = 40) p values

Mean UA PI 2.0 ± 0.7 3.4 ± 1.5 p < 0.05

Mean UA RI 0.7 ± 0.1 0.8 ± 0.1 p < 0.05
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Statistical analysis

Mean values and standard deviations (SD) were calculated for

continuous variables. Independent sample t-test, Mann-Whitney U

test. (Wilcoxon rank sum test.), correlation analysis, and correla-

tion analysis were performed. Two-sided p values were consid-

ered statistically significant at p < 0.05. Statistical analyses were

carried out using SPSS for Windows.

Results

The demographic and clinical characteristics of the pa-

tients are shown in Table 1. There were no statistically sig-

nificant differences among the groups in terms of age, FSH,

and LH levels (p > 0.05). Endometrial thickness and E2 lev-

els were significantly higher in the study groups compared

with controls (p < 0.05). UA PI and RI values were evalu-

ated and their correlation between HRT duration, age,

menopause duration, endometrial thickness, and type of

HRT recorded. Table 2 shows the mean PI and RI values

that were statistically significantly different between the

groups and were higher in control group (p < 0.05).

In study group correlation between PI and RI values and

age, menopause duration, HRT duration, blood E2 levels

and endometrial thickness are depicted in Table 3. There

was a negative correlation between HRT duration and PI

and RI values (p < 0.05). As the HRT duration was longer,

PI and RI values were decreasing. Age and menopause du-

ration showed no correlation (p > 0.05). Figures 1 and 2

show the correlation between menopause duration and UA

PI and RI levels.

When the authors evaluated the correlation between en-

dometrial thickness and other parameters, they noted that as

HRT duration was longer, endometrial thickness was in-

creasing. There was no correlation between HRT type and

UA PI values between endometrial thickness. However,

there was a negative correlation between UA RI and en-

dometrial thickness (p < 0.05).

Discussion

The authors conducted an analysis of uterine perfusion

in postmenopausal women receiving different types of

HRTs. Uterine artery PI and RI values were lower in HRT

receiving postmenopausal group. As the duration of HRT

use became longer, the reduction of UA PI and RI in-

creased. No association between HRT type and Doppler

values were found. Previous studies evaluated the effects

of HRT on blood vessels and cardiovascular risk factors

in HRT receiving postmenopausal women [15-17]. Some

authors have also described that receiving HRT reduces

morbidity and mortality from coronary artery disease [18,

19]. The present authors also found a decrease in PI and

RI values of uterine artery and these results were similar

to the literature and related to the cardio-protective effect

of HRT.

Jurkovic et al. [20] reported their experience on Doppler

studies in HRT receiving postmenopausal women and they

also found vasodilatation in the UA after HRT treatment.

In this study, the authors also found that HRT has a circa-

dian rhythm on arterial blood flow. Achiron et al. [21] stud-

ied in their study the prolonged effect of HRT in

postmenopausal women and reported that endometrial

blood flow impedance was higher in non-HRT receiving

group. Dören et al. [22] also designed a study including

two groups receiving HRT and not as controls. Their find-

ings included increased blood flow in uterine vessels as in

the present study. They also evaluated the endometrial

thickness and found that duration of HRT has no effect on

endometrial thickness. In contrast to this study, the present

authors found an increase in ET in HRT group but not much

than eight mm and pathology results were benign.

In conclusion, the authors believe that receiving HRT has

a protective effect on vessels and cardiovascular system.

These effects may be evaluated by non-invasive transvagi-

nal Doppler ultrasonography. Clinicians may advise post-

menopausal symptomatic women receiving HRT under

regular visits.
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