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Introduction

Endometrial hyperplasia (EH) is characterized by an exces-
sive proliferation of endometrial glands that may progress 
to or coexist with endometrial carcinoma of endometrioid 
histology [1]. It may present with abnormal uterine bleed-
ing and always results from chronic estrogenic stimulation 
unopposed by the counterbalancing effects of progesterone. 
International Society of Gynecological Pathologists (ISGP) 
and World Health Organization (WHO) classification sys-
tem for endometrial hyperplasia has been developed based 
on the complexity of endometrial glands and cytologic 
atypia. The endometrial hyperplasias are classified as sim-
ple or complex, with or without atypia [2]. The progression 
rate of simple and complex hyperplasia to endometrial car-
cinoma is 1 and 3  %, respectively, with a mean duration 
to progression of approximately 10  years [3]. However, 
simple atypical and complex atypical hyperplasia were 
reported to progress in 8 and 29 % of cases, respectively, 
with a mean duration to progression of 4.1 years [3]. Thus, 
the risk of progression of hyperplasia into endometrial 
carcinoma is closely related to the presence of cytologic 
atypia and to architectural crowding, and optimal treatment 
of endometrial hyperplastic lesions is essential to prevent 
endometrial cancer development.

Treatment options of simple EH include sole observa-
tion, treatment with progestins and surgery [4]. For simple 
EH cases, progestins have been used to prevent progression 
towards endometrial cancer and to control abnormal uter-
ine bleeding. Progestins are effective on EH by activation 
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of progesterone receptors, which results in stromal decid-
ualization and subsequent thinning of the endometrium. 
Besides, progestin exposure decreases estrogen and proges-
terone receptors and activates hydroxylase enzymes to con-
vert estradiol to its less active metabolite estrone. But, there 
is no consensus on dose, duration of treatment, administra-
tion route, and type of progestin that is most effective in 
the literature [5]. The most commonly used synthetic pro-
gestins have been associated with metabolic (e.g., induce 
significant disturbances in lipid levels, and glucose metabo-
lism) and vascular side effects in controlled studies [6, 7]. 
The micronized progesterone (MP) administered orally has 
been shown to be as effective as the synthetic progestins for 
endometrial protection, but has significantly fewer meta-
bolic side effects [8].

The objective of this prospective randomized follow-up 
study was to compare the effectiveness and tolerability of 
MP and lynestrenol (LYN) regimens for treatment of sim-
ple endometrial hyperplasia without atypia.

Methods

The study was approved by the local ethics committee of 
Etlik Zubeyde Hanim Women’s Health Research Hospital 
and informed consent was obtained from all the patients 
before the treatment. Out of the premenopausal patients 
applied to our hospital’s Gynecology Clinic in between 
the dates August 2009 and July 2011 with the complaint of 
abnormal uterine bleeding and performed to endometrial 
sampling and diagnosed with histologically documented 
simple EH without atypia were included in the study. Pre-
menopausal status was defined by ongoing menstrual cycle 
for at least 6  months before inclusion. All participants 
underwent transvaginal ultrasound scanning to exclude the 
presence of other pathologies. Gynecologic pathologists 
assessed the histological samples and classified them using 
the WHO classification of EH [9]. Women with atypical 
hyperplasia or complex hyperplasia, treated with hormones 
in the previous 6  months and with associated pathologies 
of the endometrial cavity were excluded from the study. 
Participants were randomized into two groups based on 
computer-generated codes: Group I included 30 patients 
who received LYN in a dose of 15 mg three times daily for 
12  days between the 14th and 25th day of the menstrual 
cycle for 3  months, while Group II included 30 patients 
who received MP 200 mg/d for 12 days between the 14th 
and 25th day of the menstrual cycle for 3  months. Three 
months from the start of treatment, follow-up endometrial 
curettage using Karman cannula was performed. Response 
to treatment based on histopathology of endometrial find-
ings was classified as normal or hyperplastic. Normal 
endometrium was divided into functional (proliferative or 

secretory) or inactive/atrophic endometrium pattern. The 
ones diagnosed as secretory or inactive endometrium pat-
tern were accepted as resolution while the ones diagnosed 
as proliferative endometrium pattern were accepted as 
regression. As per our clinical protocols, the cases consid-
ered as regression were planned to continue the treatment 
for another 3  months and then underwent endometrial 
curettage. Patients diagnosed with resolution by the same 
pathologists discontinued medical therapy and were fol-
lowed every 3  months with transvaginal ultrasonography. 
Women diagnosed with persistence were offered same 
medication for another 3 months and were then reevaluated 
with endometrial curettage. Hysterectomy was performed 
if there was histological evidence of progression of EH to 
atypia or if there was no histological evidence of complete 
regression following a total of 6 months treatment. The pri-
mary outcome of the study was the proportion of patients 
requiring further treatment for 3 months.

Statistical analyses were performed using SPSS 17 
(SPSS Inc. Chicago, IL, USA) programme and p  <  0.05 
was defined as significant. Categorical variables are pre-
sented as percentages and continuous variables are pre-
sented as mean followed by standard deviation and median 
with maximum–minimum. The normality of the variables 
was tested with Kolmogorov–Smirnov test. For statistical 
analysis, independent samples t test and Mann–Whitney 
U test were used to compare two groups. Paired sample t 
test and Wilcoxin signed rank test were used to test drug 
effects. Comparison of variables was performed by Pearson 
Chi-square test for categorical variables.

Results

The mean age, body mass index (BMI), endometrial thick-
ness (ET), hemoglobin level, lipid parameters and fibrinogen 

Table 1   Basal demographic characteristics of patients

Data are expressed as mean ± SD

LYN lynestrenol, MP micronized progesterone, BMI body mass 
index, ET endometrial thickness, TG triglyceride, TC total cholesterol

LYN (n = 30) MP (n = 30) p

Age (years) 45.4 ± 4.9 45.5 ± 3.4 0.242

BMI 29.3 ± 4.7 29.0 ± 3.4 0.161

ET (mm) 15.3 ± 4.8 15.5 ± 5.5 0.480

Hb (mg/dl) 11.5 ± 1.6 11.7 ± 1.6 0.599

TC (mg/dl) 177.8 ± 25.1 194.3 ± 38.3 0.113

HDL (mg/dl) 47.6 ± 11.6 47.7 ± 8.7 0.207

LDL (mg/dl) 103.8 ± 23.3 118.1 ± 54.5 0.412

TG (mg/dl) 163.0 ± 74.2 185.6 ± 71.9 0.196

Fibrinogen (mg/dl) 329.0 ± 84.6 306.0 ± 61.0 0.051
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levels in both groups in the beginning of the study showed 
no significant differences, as shown in Table 1.

After 3 months of treatment in both groups, none of the 
cases progressed. In LYN group, the rate of resolution was 
observed to be higher compared to MP group (p = 0.045; 
OR 3.33, 95 % CI 1.10–11.13). The patients treatment out-
comes according to the results of endometrial histopathol-
ogy are shown in Table 2.

When we compare the effects of drugs in different age 
groups, although there was no statistically significant dif-
ference between two groups under the age of 45  years, 
LYN was found more effective inducing resolution in 
patients more than 45 years compared to MP (p = 0.036; 
OR 6.1, 95 % CI 1.02–36.89). The comparison of the effec-
tiveness of treatment method in different age groups is 
shown in Table 3.

When we compare both groups after 3 months of treat-
ment there was no statistically significant difference in 
BMI, total cholesterol, HDL, LDL and fibrinogen level 
between two groups (p = 0.32; p = 0.3; p = 0.7; p = 0.16; 
p  =  0.9, respectively). Endometrial thickness after LYN 
treatment was found 8.1  ±  2.3  mm while ET after MP 
treatment was found 9.5 ± 4.6 mm (p < 0.001). As a result, 
both drugs were found effective on endometrium by reduc-
ing endometrial thickness.

The most common side effect was abdominal bloating in 
63 % of the cases using LYN (n = 19), while in MP group, 
66.7 % of the cases (n = 20) fatigue was observed. There 
were six patients having any side effects in LYN group 
(20  %); in MP group no side effects were found out in 

five patients (17 %). The rate of patients without any side 
effects was found to be similar in both groups (p = 0.5).

Discussion

The regression rate of simple hyperplasia in different stud-
ies was given as 74–80  % with as 1  % progression rate 
[1, 3, 10]. In our study, as a result of 3  months gestagen 
treatment, glandular atrophy and stromal decidualization 
defined as complete resolution was found in 72 % of a total 
60 cases without any case of progression. It was stated 
in the study performed by Kurman and colleagues that is 
accepted as an important source regarding the natural his-
tory of EH, the spontaneous regression rate for 93 simple 
EH cases followed at least for 1 year without treatment was 
80 % while the persistence rate was 18 % [3]. We observed 
higher level of resolution rate in LYN group compared 
to MP group (83.3  % for LYN vs. 60  % for MP, respec-
tively) and LYN was especially effective in patients more 
than 45  years of age (83.3  % for LYN vs. 60  % for MP, 
respectively).

Investigations using animal models have evaluated the 
ability of progestins to transform the endometrium, as 
assessed by the McPhail Index. Accordingly, when com-
parative potency of progestogens was evaluated, it was seen 
that LYN which is a synthetic progestin from the estranes 
sub-group of 19-nortestosterone’s was more potent than 
natural progesterone [11]. Since micronized formulation 
of natural progesterone, ensures optimal progesterone 

Table 2   Treatment outcomes according to the endometrial histopathology

Data are expressed as numbers and percentages (in parentheses)

LYN lynestrenol, MP micronized progesterone

* Statistically significant

Gestagen Regression (%) Resolution (%) Persistence (%) p OR (95 % CI)

LYN 4 (13.3) 25 (83.3) 1 (3.3) 0.045* 3.33 (1.01–11.13)

MP 11 (36.7) 18 (60) 1 (3.3)

Table 3   The comparison of the effectiveness of treatment method in different age groups

Data are expressed as numbers and percentages (in parentheses)

LYN lynestrenol, MP micronized progesterone

* Statistically significant

Ages (years) Proliferative  
endometrium (regression)

Secretory/atrophic  
endometrium (resolution)

Persistence (%) p OR (95 % CI)

≤45 (n = 29) LYN 2 (14.3 %) 11 (78.6 %) 1 (7.1) 0.47 1.8 (0.35–9.71)

MP 4 (26.7 %) 10 (67.6 %) 1 (6.7)

>45 (n = 31) LYN 2 (12.5 %) 14 (87.5 %) – 0.036* 6.1 (1.02–36.89)

MP 7(46.7 %) 8 (53.3 %) –
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bioavailability, has been shown to be as effective as the syn-
thetic progestins for controlling endometrial growth with 
significantly fewer metabolic side effects in several studies 
[8, 12]. The effect of orally administered MP in different 
doses on endometrial cell cycle has been evaluated espe-
cially on postmenopausal women primed with estrogens 
[8, 13]. In these studies, progressive reduction in endome-
trial mitotic activity was reported using MP 200–300 mg/d 
for 10–12  days [8, 13]. The studies about the use of MP 
for EH have been carried out on postmenopausal women 
with higher metabolic and cardiovascular risks [14]. There 
are limited number of studies which investigate the effec-
tiveness of MP in women diagnosed with EH in premen-
opausal period [15–17]. In an old study carried out on 80 
premenopausal women applied with the complaint of dys-
functional bleeding, half of the cases with cystic glandular 
endometrial hyperplasia. In this study, the use of 300 mg/d 
MP orally for 10 consecutive days during the second half 
of the cycle was found effective in avoiding the endome-
trial hyperplasia recurrence [15].

In our study, we compared the effectiveness of LYN and 
MP for the treatment simple EH in premenopausal women 
and LYN was found to be more effective on inducing res-
olution especially in patients more than 45  years of age 
which may be due to the presence of less intrinsic proges-
teron in this age group. Although the short follow-up time 
and small sample size are considered to be the limitations 
of the study, our study is the first study showing effects of 
drugs in different age group. In a current study, premeno-
pausal women diagnosed with simple hyperplasia without 
atypia were treated orally either with 10 mg/d medroxypro-
gesterone acetate (MPA), 15 mg/d LYN or 15 mg/d nore-
thisterone (NET) for 10  days between the 16th and 25th 
day of the menstrual cycle for a period of 3 months [16]. 
Although the resolution rates were determined to be lower 
than our findings, the highest resolution rate was reported 
in LYN group, similar to our study.

One of the concerns about the synthetic progestins is 
having higher frequency of side effects due to intrinsic anti-
mineralocorticoid and androgenic effects. In our study, there 
is no patient discontinued the treatment due to side effects 
and the rate of patients having no side effects was found to 
be similar in both groups. We observed lower levels of both 
HDL and TG after 3  months of treatment in LYN group. 
Although less side effects and negative effects on carbohy-
drate/lipid metabolism were reported with MP in a study 
[18], we could not find any difference on lipids parameters 
after 3  months of treatment in MP group. We observed 
reduction of BMI in MP group which may be important.

As a result, LYN which is a synthetic progestin ensures 
better endometrial control compared to MP in simple 
hyperplasia without atypia in the patients of premenopausal 
age especially in ages more than 45 years.
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