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Abstract
The aim of this study was to evaluate the effects of low-dose tibolone therapy on ovarian area, uterine volume and 

endometrial thickness, and define the cut-off value of endometrial thickness for curettage during uterine bleeding. 
We followed 619 postmenopausal women, aged 40-60 years, for two years. There were 301 subjects in the low-dose 
tibolone treatment group and 318 subjects in the control group. The ovarian area, uterine volume and endometrial 
thickness in all participants were measured by transvaginal ultrasound prior to, one and two years post enrollment, 
respectively. Endometrial specimens were collected from all subjects with abnormal uterine bleeding during the 
follow-up period. We found that the uterine volume in the treatment group was greater than that in the control group, 
and the difference was significant (P<0.05), but there were no significant differences in ovarian area and endometrial 
thickness between the two groups (P>0.05). When the cut-off value for endometrial thickness was 7.35 mm, the 
sensitivity and specificity were 100% and 79.07%, respectively, and 85.71% and 93.02% when 7.55 mm was set as 
the cut-off during tibolone therapy. The results indicate that low-dose tibolone therapy may postpone uterine atrophy 
and the cut-off value of endometrial thickness may be appropriately adjusted for curettage.
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Introduction

Longer human lifespan has resulted in an increasingly 
larger menopausal population with over 100 million 
women in China estimated to be aged between 45-59 
years in 2009[1]. It has been reported that >50% of the 
women in China, between the ages of 40-59, present 
with menopause-associated symptoms[2]. Menopause 
hormone therapy (MHT), also known as hormone 
replacement therapy (HRT), has been used in China for 
over 20 years as a major treatment for disorders in peri- 
and post-menopausal women[3]. There is a consensus  

on the timing and guidelines for the use of MHT. In 
addition to strict adherence to the indications and con-
traindications of MHT, patients are closely monitored 
for the potentially harmful side effects of the hormones 
on target organs. The possible negative side effects may 
cause fear in patients and even result in discontinuation 
of the therapy so monitoring and follow-up is of vital 
importance during treatment.

The influence of MHT on the target organs was dif-
ferent in postmenopausal women due to differences in 
therapeutic regimen, drug dosage and treatment dura-
tion, so results are not consistent[4-7]. Even for identical 



therapy regimens, studies often yielded different results 
because of physiological differences in subjects[8-11]. 
Moreover, there was no consensus on an endometrial 
thickness cut-off value for endometrial curettage to 
control uterine bleeding during post-menopausal MHT.

Tibolone effectively relieves menopause-related 
symptoms and prevents osteoporosis[12] and is recom-
mended for treating postmenopausal women[13]. The 
purpose of this study was to evaluate the effect of low 
dose tibolone therapy on the ovarian area, uterine vol-
ume and endometrial thickness by transvaginal ultra-
sound at three defined intervals, and investigate the 
optimum cut-off value of endometrial thickness for 
curettage at uterine bleeding.

Subjects and methods

Subjects

A total of 619 postmenopausal women, aged 40-60 
years, who were admitted to the outpatient menopause 

clinic of the First Affiliated Hospital of Xi'an Jiaotong 
University between June 2009 and June 2013, were 
enrolled in this prospective study. The subjects were 
assigned into the tibolone group (1.25 mg once a day) 
(n=301) and the control group (n=318). The ovarian 
area, uterine volume and endometrial thickness were 
measured by transvaginal ultrasound in all participants 
prior to enrollment, one and two years post enrollment. 
Endometrial specimens were collected from all patients 
who experienced abnormal uterine bleeding during fol-
low-up. The inclusion criteria were as follows: (1) over 
one-year duration of menopause, serum follicle stimulat-
ing hormone (FSH) >40 IU/L, and serum estradiol (E2) 
<20 pg/mL; (2) development of postmenopausal symp-
toms; (3) presence of the uterus and bilateral ovary; (4) 
non-placement or removal of intrauterine device (IUD). 
Patients who met the following criteria were excluded 
from the study: (1) previous or current treatment with 
other sexual hormones; (2) history of coagulopathy or 
other systemic diseases; (3) development of endometrial 
disorders or oophoropathy.

Fig. 1  Flow diagram of the progress of the study.
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Methods
The maximum longitudinal diameter (D1), diameter 

(D2) and anteroposterior diameter (D3) of the uterus 
were measured at the standard plane using a Voluson 
E6 Color Doppler ultrasound diagnostic system with a 
7.5-MHz transvaginal transducer (GE Medical Systems; 
Zipf, Austria). Uterine volume was calculated accord-
ing to the following formula: Volume (cm3) = 0.5233 
(π/6)×D1×D2×D3[14]. The thickness of the anterior and 
posterior layers of the endometrium was measured in 
the longitudinal section of each uterus in triplicate, and 
the mean thickness was estimated. Ovarian longitudinal 
(d1) and anteroposterior diameters (d2) were measured 
in the ovaries' maximum longitudinal section; ovarian 
area was calculated according to the following formula: 
Area (cm2)=0.785(π/4)×d1×d2[15].

Ethical consideration
This study was approved by the Ethics Review 

Committee of the First Affiliated Hospital of Xi'an 
Jiaotong University and informed consent with detailed 
descriptions of the potential benefits and risks of the 
study was obtained from all participants.

Statistics
All data were entered into Microsoft Excel 2007 

(Microsoft Corporation; Redmond, WA, USA), and all 
statistical analyses were done in the software SPSS ver-
sion 11.5 (SPSS Inc.; Chicago, IL, USA). Differences 
of means of the measurement data were tested for sta-
tistical significance with Student's t test, with repeated 

ANOVA test, while chi-square test was employed to 
compare the difference of proportions. Optimal cut-off 
value of endometrial thickness was explored by ROC 
analysis and AUC score. A P-value <0.05 was consid-
ered statistically significant.

Results

General characteristics
During the follow-up period, pathologic examina-

tions were performed on endometrial specimens col-
lected from subjects with abnormal uterine bleeding. 
There were 49 in the treatment group and 37 from 
the control group. Two hundred fifty-two and 281 
subjects from the treatment and control group were 
enrolled in TVS monitoring (Fig. 1). There were no 
significant differences between the treatment group 
and control group in age, age at menopause, duration 
of menopause, age at menarche and body mass index  
(all P>0.05, Table 1).

Ovarian area changes
The average ovarian area of patients in the treatment 

group and the control group is shown in Table 2. There 
was no statistical difference, between the treatment 
group and the control group, in the average ovarian area 
at different time periods (all P>0.05).

Changes in uterine volume
The mean uterine volume of the subjects receiving 

tibolone did not significantly differ from that measured 
before treatment (P>0.05). However, there were signif-
icant differences in the size of uterine volume between 
before and after treatment in the control group (P<0.05). 
There were statistical differences between the tibolone 
group and the control group in the volume of the uterus; 
the uterine volumes in the tibolone group were larger 
than those of the control group in the different measure-
ment periods (P<0.05, Table 3).

Changes in endometrial thickness
The mean endometrial thickness of patients in the 

tibolone group and the control group is shown in Table 4. 

Table 1 Baseline characteristics of the study 
participants (mean± SD).

Characteristic
Tibolone 
(n = 252)

Controls  
(n = 281) P

Age (years) 52.58±2.01 51.47±1.89 0.067

Age at menopause (years) 50.27±1.80 49.38±1.74 0.129

Duration of menopause (years) 3.04±0.89 2.89±0.79 0.117

Age at menarche (years) 15.03±1.25 14.78±1.20 0.147

Body mass index 22.67±1.31 22.94±1148 0.271

Table 2 Comparison of ovarian area in the treatment and control group (cm2).

Group No. Before treatment
One year post 

treatment
Two years post 

treatment F P

Treatment 252 1.81±0.72 1.77±0.67 1.75±0.58

Control 281 1.76±0.71 1.74±0.60 1.72±0.64 1.312* 0.270*

Sum 533 1.79±0.71 1.75±0.64 1.73±0.61 0.833# 0.362#

*Main effect of time factor. #Main effect of group factor.
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There was no statistical difference between the tibolone 
group and control group in mean endometrial thickness 
in the different evaluation periods (P>0.05).

Pathologic characteristics of the endometrium of 
subjects with abnormal uterine bleeding

Endometrial specimens were collected from 49 and 
37 cases in the treatment and control groups, respec-
tively. Pathologic examination of all samples revealed 
atrophic endometrium, secretary endometrium, prolif-
erative endometrium, endometritis, endometrial polyps 
and atypical endometrial hyperplasia. No significant 
difference was found in the constituent ratio of the 
pathologic alterations of the endometrium between the 
treatment and control groups (P>0.05, Table 5).

Defining the cut-off value of endometrial 
thickness during uterine bleeding

When the cut-off value of endometrial thickness was 
7.35 mm, the sensitivity and specificity by ROC anal-
ysis was 100%, 79.07% and 85.71%, 93.02%, respec-
tively, when the cut-off was set at 7.55 mm (Fig. 2). The 
AUC score was 0.96, P<0.05.

Discussion
The ovarian volume decreases after menopause. 

Theoretically, the feedback made by the exogenous hor-
mones has little influence on atrophy. However, research-
ers found that there were no statistical differences on the 
volume of bilateral ovaries in the different menopause 
stages with MHT, and the volume of ovaries decreased 
without MHT as a result of aging[16-17]. Our research 

showed that the differences in the ovary area of patients 
before and after treatment with low-dose tibolone were 
not significant (P>0.05). Although the volume of the 
ovary showed no difference after the treatment com-
pared with that before the treatment, the control group 
also showed no statistical difference during the whole 
time period. Some researchers thought that the reduc-
tion of the area of the ovary to half of its size required a 
longer period of time (more than 5 years)[18], so extend-
ing the follow–up time is needed for further researches.

Existing studies have shown that MHT is related to 
ovarian tumors[19-20] and is closely related to the length of 
time it was used. The hazard ratio of ovarian tumors was 
1.58[21] for MHT for 5-6 years. For >10 years of MHT, 
the risk increased slightly[22] and more than 14 years of 
usage increased the risk ratio to 2.2[23]. In our study, we 
did not find ovarian malignancy, which indicated that 
tibolone therapy for two years was safe for the ovary.

A study reported that the uterine volume began to 
shrink visibly 2 years after menopause and mainly 
happened in 3-5 years[18]. It has been reported that the 
volume of the uterus in the treatment group was not sta-
tistically different from that of the control group with 
low level tibolone treatment for the 13-15 months and 
12-24 months[4,16]. In our research, the degree of uter-
ine atrophy with the low-dose tibolone treatment was 
much smaller than that of the control group (P<0.05), 
suggesting that low-dose tibolone may slow down 
uterine atrophy, which is not consistent with previ-
ous reports[4,16]. The reason for the difference may be 
related to the study population. Females who went 
into early menopause were the subjects of our study  
and their average menopause time was 3.04±0.89 years, 

Table 4 Comparison of endometrial thickness between the treatment and control group (mm).

Group No. Before treatment
One year post 

treatment
Two years post 

treatment F P

Treatment 252 3.37±0.87 3.44±0.91 3.51±0.87

Control 281 3.47±0.85 3.53±0.84 3.45±0.81 0.914* 0.401*

Sum 533 3.42±0.85 3.49±0.87 3.48±0.84 0.903# 0.342#

*Main effect of time factor. #Main effect of group factor.

Table 3 Comparison of volume of the uterus of the treatment and control group (cm3).

Group No. Before treatment
One year post 

treatment
Two years post 

treatment F P

Treatment 252 27.07±3.78 26.81±1.90 26.75±2.52 2.283 0.103

Control 281 26.84±4.27 25.94±2.13 24.45±1.42 51.418 0.000

Sum 533 26.94±4.18 26.35±2.31 25.53±3.18 43.09* 0.000*

t 1.826 4.417 8.945 108.48# 0.000#

P 0.068 0.000 0.000

*Main effect of time factor. #Main effect of group factor.
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which is the critical period of uterine volume contrac-
tion[18], and hormone therapy largely affected the vol-
ume of the uterus.

Some studies have shown that short-term tibo-
lone therapy resulted in mild proliferation of the 
endometrium, which was more remarkable than 
estrogen-progesterone treatment, while long-term treat-
ment with tibolone led to an atrophic endometrium[9-11]. 
Another study revealed that postmenopausal women 
given a low-dose of tibolone for 12 to 24 months were 
found to have a larger endometrial thickness than those 
without therapy[4]. Our findings showed that endome-
trial thickness in patients treated with tibolone at a daily 
dose of 1.25 mg was similar to that in patients before 
therapy in the both the treatment and control group 
(P>0.05). Our results are not entirely consistent with 
the previous research and this may be associated with 
different study durations.

A 15% incidence of endometrial polyps was reported 
within 2 years of tibolone therapy[24]. Histological detec-
tion of endometrial specimens collected from women 
undergoing tibolone treatment revealed that the pro-
portion of changes of proliferative phase endometrium 
increased and the proportion of atrophic endometrium 
declined[25]. Another study showed a low prevalence 

of endometrial hyperplasia[26]. In the present study, we 
found that there was no significant difference in the pro-
portion of pathologic alteration of the endometrium at 
abnormal uterine bleeding between the treatment and 
control group (P>0.05).

Meta-analyses recommend 3-5 mm as the cut-
off value of endometrial thickness during post- 
menopausal uterine bleeding[27], while the guide-
lines of the American College of Obstetricians and 
Gynecologists defines 5 mm as the cut-off value for 
endometrial curettage, with a sensitivity of 90% and 
negative predictive value of 99%[28], which has been 
widely employed in China. Hanegem and colleagues[29] 
reported a sensitivity of 95% and a specificity of 47% 
when using the 4 mm cut-off value of endometrial 
thickness, and a sensitivity of 88.6% and a specific-
ity of 90.6% when using 6 mm as the cutoff. It was 
considered that endometrial curettage was not needed 
in women who received MHT and had an endometrial 
thickness of <8 mm due to the effect of exogenous hor-
mones[30]. Our findings showed 100% sensitivity and a 
specificity of 79.07% when using 7.35 mm as the cut-
off value; a sensitivity of 85.71% and a specificity of 
93.02% when using the 7.55 mm cut-off value.

In conclusion, the study demonstrates that tibolone 
therapy for two years does not exert a remarkable effect 
on ovarian area, endometrial thickness and pathologic 
alteration during uterine bleeding and it may delay uterine 
atrophy. An increased cut-off value of endometrial thick-
ness is suggested for curettage if uterine bleeding occurs 
during tibolone therapy. However, further large-scale, 
long-term evaluation is required to validate our findings.
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