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Abstract
Objective: To compare the efficacy and safety of the levonorgestrel-releasing intrauterine device (LNG-IUD) with dydrogesterone
applied for the same duration in patients having endometrial hyperplasia (EH) without atypia. Materials and Methods: One
hundred thirty eight women aged between 30 and 50 years with abnormal uterine bleeding and diagnosed as EH by transvaginal
ultrasound were randomized to receive either LNG-IUD or dydrogesterone for 6 months. Primary outcome measures were
regression of hyperplasia after 6 months of therapy. Secondary outcome measures were occurrence of side effects during
treatment or recurrence of hyperplasia during follow-up period. Results: After 6 months of treatment, regression of EH
occurs in 96% of women in the levonorgestrel-releasing intrauterine system (LNG-IUS) group versus 80% of women in the oral
group (P < .001). Adverse effects were relatively common with minimal differences between the 2 groups. Intermenstrual vaginal
spotting and amenorrhea were more common in the LNG-IUD group (P value .01 and .0001). Patient satisfaction was significantly
higher in the LNG-IUS group (P value .0001). Hysterectomy rates were lower in the LNG-IUS group than in the oral group
(P ¼ .001). Recurrence rate was 0% in the LNG-IUD group compared to 12.5% in the oral group. Conclusion: In manage-
ment of EH without atypia, LNG-IUS achieves a higher regression and a lower hysterectomy rate than oral progesterone and
could be used as a first-line therapy.
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Introduction

Endometrial cancer is the most common gynecologic cancer,

and the incidence is still increasing. Endometrial cancer princi-

pally develops through preliminary stages called endometrial

hyperplasia (EH) and 10% to 30% will develop into carcinoma

when left untreated.1 Thus, correct and optimal treatment of

EH will prevent development of endometrial cancer and, also

in the long term, reduce the incidence of endometrial cancer.

Correct treatment of EH includes operative treatment with

hysterectomy in the high-risk patients and conservative treat-

ment and follow-up in patients with lower risk.2

Endometrial hyperplasia is classified according to increas-

ingly abnormal architectural and cytologic criteria as simple,

complex, and atypical hyperplasia. Cytological atypia is the

most important prognostic factor with regard to progression

to endometrial cancer. For nonatypical hyperplasia, there is

a 1% to 3% chance of progression to cancer, with a 72% chance

of regression after expectant management.

In contrast, for atypical hyperplasia, there is an 8% to 30%
chance of progression to endometrial carcinoma, with only

a 54% chance of spontaneous regression with expectant

management.3 In addition, endometrial cancer can coexist

with atypical hyperplasia in up to 25% of patients. Because

nonatypical hyperplasia is generally considered to be low risk

for progression to cancer, many patients consider hysterect-

omy too invasive a treatment. Although there is no consensus

on the best way to treat these women, they have often been

treated with oral progestins.4

Progestin hormones are known to have a growth regulatory

effect on the uterine mucosa. However, because of the systemic

nature of the treatment, there can be significant side effects that

limit compliance with treatment, and when the treatment is dis-

continued, the hyperplasia can recur. Systemic adverse effects

such as headache, nausea, weight gain, and thromboembolic
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events may limit the overall efficacy of the drugs. Moreover,

the type of progestin product, the optimal dose, and the dura-

tion of treatment are not clearly established.5

The levonorgestrel-releasing intrauterine system (LNG-IUS)

is an alternative to oral progesterone without its disadvantages.

Locally acting progesterone has an effect on the endometrium

several times stronger than that exerted by systemic products and

with less systemic effect. Therefore, the dose of progesterone

can be reduced and the adverse reactions minimized. So if the

therapeutic efficacy of the LNG-IUS is similar to or greater than

that of oral progesterone, the LNG-IUS could become the stan-

dard treatment for EH.6

The LNG-IUS (Mirena) is a T-shaped device, with a reser-

voir containing 52 mg of levonorgestrel. In vivo, the hormone

is released at an initial rate of 20 mg daily, which progressively

declines to half this rate by 5 years.7 It exhibits a profound pro-

gestational effect on the endometrium. The endometrial lining

becomes atrophic and inactive, and cervical mucus becomes

thick and scant.8

The aim of this study is to compare the efficacy and safety of

LNG-IUS to dydrogestrone (oral progesterone) applied for the

same length of time in management of EH without atypia.

Materials and Methods

A total 280 women attended to the outpatient clinic in Zagazig

University Hospital and were complaining of abnormal uterine

bleeding (AUB) in the period from May 2011 to November

2012 and were screened to select eligible women for inclusion

into the study. All these women underwent a detailed history,

clinical examination, Papanicolaou test, a transvaginal ult-

rasound (TVUS), and for selected patients an endometrial

biopsy by dilatation and curettage (D&C) was taken following

inpatient admission. A written informed consent was obtained

from all participants of the study after proper counseling

and explanation of steps of the study. The study protocol was

approved by the local research and ethics committee of

Zagazig University Hospital. Inclusion criteria were age

between 30 and 50 years old, those with histologically con-

firmed nonatypical simple or complex EH, a desire to avoid

hysterectomy, and no contraindications against progestin hor-

mones. Exclusion criteria include uterine anomaly, women

with fibroids (more than 12 weeks size or distorting the uter-

ine cavity), malignancy, genital infection, liver disease or

liver tumor (benign or malignant), thromboembolic disease,

deep vein thrombosis, hypercoagulable state, a history of

coronary artery disease, or myocardial infarction. After ran-

domization using computer-generated random numbers, the

treatment according to assigned treatment arm was started.

The patients were randomly assigned into 2 groups, A and B.

The levonorgestrel-releasing intrauterine device (LNG-IUD)

group (group A) had 60 patients and the oral progesterone group

(group B) had 78 patients.

In group A patients, the LNG-IUD (Mirena; Bayer Schering

Oy, Turku, Finland) was inserted in the uterine cavity in the

postmenstrual phase in the outpatient department and kept in

situ for 6 months, while patients in group B were counseled

to take dydrogesterone (duphaston; Solvay pharmaceuticals B

V, the Netherlands) 10 mg, 2 tablets twice daily from fifth day

of menstruation for 21 days for 6 months. Patients in the both

the groups were followed up at 3, 6, 9 months, and at the end of

1 year. At each follow-up visit, TVUS was used to assess endo-

metrial thickness, occurrence of side related to treatment.

Endometrial histological assessment was done by biopsy with

D&C at the end of treatment (after 6 months from starting

which line) and 6 months later on. Primary outcome measures

include regression of hyperplasia after 6 months of therapy.

Secondary outcome measures include occurrence of side

effects related to any line of treatment and recurrence of hyper-

plasia during the follow-up period.

SPSS software (SPSS Inc, Chicago, Illinois) Version 16

for windows was used, and the results were considered statisti-

cally significant at P < .05. Qualitative data were expressed as

number and percentage and compared using chi-square test.

Quantitative data were either parametric or nonparametric.

Parametric data, mean + standard deviation (SD), were com-

pared using unpaired Student t tests on comparison between the

groups and paired t test in the same group. Nonparametric data

were compared between each sampling point (first, third, or

sixth menstrual cycles). Differences were evaluated using

Mann-Whitney U test on comparison between the groups and

Wilcoxon signed-rank test in the same group.

Results

A total of 280 women attended the outpatient clinic during the

study period from May 2011 to November 2012 complaining

of AUB. In all, 123 women were excluded (68 had uterine

myoma, 17 had corporeal or cervical polyp, 21 had other ovu-

latory dysfunction, and 17 had general causes) .Thus, 157

women met the inclusion criteria and were invited to partici-

pate; of them 19 declined to participate and 138 were initially

included in this study. Of them, 78 were assigned to receive

oral progesterone and 60 were assigned to insert LNG-IUD

after appropriate counseling. In all, 18 women withdrew from

the oral group before completion of the study because of non-

compliance to progesterone side effects, and another 2 women

withdrew from the LNG-IUD group because of noncompli-

ance to menstrual spotting. Thus, the final studied group

included 118 women (60 in the oral group and 58 in the

LNG-IUD group). Eighteen women (10 from the oral group

and 8 from the LNG-IUD group) were lost to follow-up and

thus were excluded. Finally, 100 women completed the study,

50 in each group, and were included in final analysis. A flow-

chart of women included in the study is depicted in Figure 1.

All patients had EH diagnosed by TVUS. The mean age of

the patients was 41 + 2.3 years in group A and was 42 +
1.6 years in group B. Table 1 summarizes the demographic

characteristics of patients of both the groups. There were no

significant differences between both the groups with regard

to age, parity, body weight, body mass index, or medical

disorders like diabetes mellitus or hypertension.
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Table 2 shows clinical presentation and histological classi-

fication of patients of both the groups. Patients of both the

groups presented with abnormal vaginal bleeding, and their

EH was either simple hyperplasia or complex hyperplasia with-

out atypia. No significant difference was observed between the

2 groups (P > .5).

After 6 months of management, there was good clinical

response in both the groups with no complaint of abnormal

vaginal bleeding. Using TVUS, it was found that all apart from

2 patients in group A (one had endometrial thickness of 8 mm

and the second had endometrial thickness of 10 mm) and 10

patients in group B (with endometrial thickness >5 mm with

range from 7- to 15-mm thick) were still complaining of abnor-

mal vaginal bleeding. All other asymptomatic patients in either

groups had a thin endometrium <5 mm on TVUS.

After comprehensive counseling, 12 patients with persis-

tence of abnormal vaginal bleeding decided to undergo hyster-

ectomy. Their histopathology report revealed persistence of EH

without atypia. At 6-month follow-up, histopathology of D&C

biopsy revealed no recurrence rate (0 / 50 � 2 ¼ 0%) in group

A compared to 5 patients in group B (5 / 5 – 10 ¼ 12.5%; 0%
vs. 12.5%; P value .001). Also, there was lower hysterectomy

rate in group A than in group B (16% vs 38%) with a P value

of .001.

Follow-up of those patients for 6 months revealed no recur-

rence of EH in group A even after removal of LNG-IUS, but

there was recurrence in 5 patients in group B with recurrence

of symptoms and rethickening of endometrium seen by TVUS

(Table 3). Those patients were counseled for hysterectomy.

Histological reports of their hysterectomy specimens showed

persistent nonatypical complex EH.

Table 4 indicates the side effects in both groups; amenorrhea

occurred in 26% in group A, and no patient had amenorrhea in

group B with P value of .0001. Also, vaginal spotting mainly in

the first 3 months was higher in group A (3 patients) than in

group B with P value of .01, and vaginal spotting mainly in the

first 3 months of medications was higher in group A than in

group B (P value .01). In group A, 3 patients could not tolerate

11
280 women a�ended outpa�ent clinic for abnormal

uterine bleeding during the study period

51 were excluded, 68 had uterine
fibroid, 17 had cervical or corporal
polyp, 21 PCO, 17 had general
causes157 had endometrial hyperplasia

by TVS, thus were eligible to
inclusion and invited to

par�cipate

138 accept to par�cipate and
were ini�ally included

78 women in oral group vs.60
women in LNG-IUD Group

19 women declined to
par�cipate, and were
excluded

18 withdrawn from oral group because
of non compliance or poor compliance
to progesterone side effects , 2 women
withdrawn from LNG-IUD group (thus
20 women were excluded)118 formed the final studied

group 

18 lost follow up (10 from
oral vs. 8 from LNG – IUD

group) and were excluded
100 women completed follow up

50 in either group and were
included in final analysis

Figure 1. A flowchart of women included in the study.
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such vaginal spotting and decided to undergo hysterectomy.

Histopathological assessment of their hysterectomy specimens

confirmed regression of EH. Another 3 patients complained

of recurrent attacks of vaginal bleeding, and by TVUS assess-

ment it was found that there was a thin endometrium <5 mm.

Despite appropriate counseling and reassurance, they were

unsatisfied to continue the treatment and underwent hysterect-

omy. The histopathology assessment of their hysterectomy

specimens confirmed regression of EH. No significant differ-

ence was noted between both the groups with regard to breast

pain, headache, or weight gain. Still nausea in group B was

significantly higher than that in group A.

Regarding patient satisfaction to continue the treatment, it

was higher in group A than in group B with a P value of .0001.

Additionally, 4 patients in group B couldn’t tolerate headache

or nausea and underwent hysterectomy. Histopathological

assessment of their hysterectomy specimens confirmed regres-

sion of EH.

Discussion

Endometrial hyperplasia is a common disease affecting women

of all ages. Endometrial hyperplasia represents a spectrum

from an exaggerated physiologic state to carcinoma in situ as

a result of unopposed estrogen stimulation in the absence of

progestin influence. Endometrial hyperplasia is clinically

important because they may cause AUB and precede or occur

concurrently with endometrial carcinoma. Cytological atypia is

the most important risk factor for progression to carcinoma.9

Although many gynecologists proceed to hysterectomy

when hyperplasia with cellular atypia is found on an endome-

trial biopsy or curettage specimen, a number of conservative

therapies are particularly useful for younger patients who wish

to preserve fertility and for women who do not desire or can’t

undergo hysterectomy.10

Because EH is estrogen dependent, progestins are often used

to induce regression. Progestin appears to decrease glandular

cellularity in these lesions by triggering apoptosis. Progestin

is most commonly used as a safe, uterus-preserving alternative

to hysterectomy. Nonatypical (simple) hyperplasia is usually

treated by oral administration of progestogens in sufficient

dose and duration. However, if the treatment is discontinued,

recurrence may occur.11

Several retrospective studies demonstrated a beneficial

effect of progestin treatment of EH either with or without

atypia. In a trial by Randall and Kurman, the authors showed

that oral megestrol 80 to 120 mg daily or oral medroxy pro-

gesterone acetate (MPA) 10 to 30 mg daily for approximately

Table 1. Characteristics of Patients.a

Characteristics

Group A
LNG-IUS,
N ¼ 50

Group B
Dydrogesterone,

N ¼ 50
P

Value

Age, years 41 + 2.3 42 + 1.6 .18
Body weight, kg 75.2 + .1 77.8 + 1.4 .31
Body mass index, kg/m2 30.06 + 1.8 31.03 + 3.4 .15
Parity .61

0 10 (20%) 8 (16%)
<3 25 (50%) 27 (54%)
>3 15 (30%) 15 (30%)
Diabetes mellitus 8 (16%) 6 (12%) .71
Hypertension 7 (14%) 9 (18%) .71

Abbreviations: LNG-IUS, levonorgestrel-releasing intrauterine system; SD,
standard deviation.
a Values are presented as n (%) or mean + SD.

Table 2. Clinical and Histological Presentations.a

Item

Group A
IUD,

N ¼ 50

Group B Oral
Progesterone,

N ¼ 50
P

value

Irregular vaginal bleeding 35 (70%) 33 (66%) .70
Prolonged or heavy menstruation 15 (30%) 17 (34%) .61
Histological pattern of endometrial

hyperplasia
.82

Simple without atypia 32 (64%) 30 (60%)
Complex without atypia 18 (36%) 20 (40%)

Abbreviation: IUD, intrauterine device.
a Values are presented as n (%).

Table 3. Outcomes in LNG-IUS and Oral Progesterone Groups.a

Item

Group A
IUD,

N ¼ 50

Group B oral
Progesterone,

N ¼ 50
P

Value

Regression rate after 6 months
of treatment

N 48 (96%) N 40 (80%) .001

For simple endometrial
hyperplasia

N 31 (62%) N 26 (52%)

For complex hyperplasia N 17 (34%) N 14 (28%)
Recurrence rate at 12 months N 0 0% N 5 (12.5%) .001
Hysterectomy rate N 8 (16%) N 19 (38%) .001

Abbreviations: LNG-IUS, levonorgestrel-releasing intrauterine system.
a Values are presented as n (%). P value < .05 is significant.

Table 4. Side Effects of Both Regimens.

Outcome
Group A
LNG-IUD

Group B
Oral Progesterone

P
Value

Amenorrhea 13 (26%) 0 (0%) .0001
headache 29 (59%) 26 (52%) .0781
Mood swing 8 (16%) 10 (19%) .853
Weight gain 6 (12%) 7 (14%) 1.000
Intermenstrual spotting 25 (50%) 13 (25%) .01
Nausea 3 (5%) 10 (24%) .04
Breast tenderness 10 (20%) 11 (22%) .734
Proportion of women

satisfied with treatment
and willing to continue
the treatment

38 (75%) 13 (25%) .0001

Abbreviations: LNG-IUD, levonorgestrel-releasing intrauterine device.
a Values are presented as n (%). P value < .05 is significant.
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6 months has been shown to cause regression to loss of atypia

in 94% of patients with complex atypical hyperplasia and

finally to normal endometrium in 81% of patients.12 Nonethe-

less, systemic side effects and poor compliance were often

associated with oral progesterone; clinical trials of progestin

therapies for atypical EH, furthermore, have not yet estab-

lished a standard regimen.13 Compared with oral progestin,

LNG-IUS in many studies has been found to have less severe

systemic side effects and higher efficacy as a treatment for

EH.14 Wildemeersch and Dhont6 reported on women with

AUB and nonatypical and atypical EH who were treated

with a ‘‘frameless’’ LNG-IUS, which releases 14 mg/d of

levonorgestrel. The cure rate was 100% as confirmed by

repeat endometrial biopsy at 12 months and concluded this

is an effective method for suppression of the endometrium

and may be considered as an alternative to hysterectomy.6

Vereide et al worked on EH and compared treatment with

LNG-IUS and oral gestagen. After 3 months of treatment,

all the LNG-IUS patients showed regression of hyperplasia,

whereas 45% of the peroral gestagen patients still had the

disease. The authors concluded that LNG-IUS was a super-

ior treatment for EH.14

Gallos et al15 recently published a systematic review and

meta-analysis that had compared regression rates of EH

between oral progestin and LNG-IUS. In cases of simple hyper-

plasia, treatment with oral progestin showed a pooled regres-

sion rate of 89% versus the 96% rate for LNG-IUS patients.

In cases of complex hyperplasia, oral progestin patients showed

a pooled regression rate of 66% versus the 92% rate for LNG-

IUS patients. Overall, the treatment outcomes for LNG-IUS

were statistically more significant than those for oral progestin

(P < .01).

Lee et al16 reported on the effectiveness of LNG-IUS in

management of EH. In all of the patients, complete regression

of EH was achieved.

Orbo et al17 in a multicenter, randomized trial comparing

low-dose oral progestin therapy with LNG-IUS, reported that

at 6 months of follow-up, patients in the LNG-IUS arm had

significantly higher rates of regression, 100%, versus 96% for

the women in the continuous oral progesterone group.

So most of the results of those studies were similar to the

results of the current study. We found no case of recurrence

in group A compared to 5 cases of recurrence in the oral pro-

gesterone group B (0% vs 12.5%) with P value of .001.

Regarding the type of oral progesterone that we used in our

study, many studies used MPA, megestrol acetate, gestagen, or

norethisterone acetate, with different doses and schedules, as

the most commonly used progestin therapies. Reed et al found

that there are no differences in regression of EH between the

various oral progestogens.18 But, in our study, we tried to use

a new type of progesterone, dydrogesterone, as it is a potent,

relatively safe, and well tolerated orally, active progestogen

indicated in a wide variety of gynecological conditions related

to progesterone deficiency. Its freedom from estrogenic, andro-

genic, anabolic, corticoid, and other undesirable hormonal

effects gives it additional benefits over most of other synthetic

progestogens like medroxyprogesterone. So, it has selective

progestogenic properties although its progestogenic potency

is 20 times higher than that of progesterone. Furthermore, it has

anti-estrogenic activity.19 It is a potent one so it is recom-

mended for postmenopausal patients under hormone replace-

ment therapy at a dose of at least 10 mg for 14 days which is

acceptable for endometrial protection.20

Actually, we lack sufficient evidence to give a firm recom-

mendation for using dydrogesterone for treating EH in pre-

menopausal women. However, the main reason to choose

dydrogesterone in this study is to select a potent oral proges-

terone with least systemic side effects. However, still with this

choice, 18 women from the total of 118 women who were

finally included withdrew before the study completed due to

either noncompliance or poor compliance with side effects

such as nausea or headache compared to 2 women in those

treated by LNG-IUD (P value .04). Alternatively, the proges-

terone concentrations in the uterine mucosa when delivered

through an IUD directly into the cavity were reported to

exceed that of the oral treatment by several fold. Also, it is

associated with higher patient satisfaction, and therefore,

patients are more likely to continue the treatment. This higher

chance of patients continuing the LNG-IUD treatment

resulted in higher compliance and better efficacy in treating

EH compared to oral progestogens.

Regarding patient preference, we found that after randomized

treatment assignment (78 oral and 60 IUD), 20 women withdrew

(18 oral vs 2 IUD) and 18 were lost to follow-up (10 oral vs

8 IUD; Figure 1) which translates to 36% ([18þ 10] / 78) attri-

tion rate for the oral group and 17% ([2þ 8] / 60) attrition rate

for the IUD group. Thus, in our study we found that patient’s

satisfaction to complete their line of management was signifi-

cantly lower in the oral group than in the LNG-IUD with a

P value of .0001.

Endometrial aspiration biopsy with LNG-IUD in place is

less accurate than D&C after removal of LNG-IUD where

there is insufficient tissue for pathologic evaluation due to

endometrial atrophy, and it might not be reliable for follow-

up and evaluation of management of EH.21 In the current

study, we depended on D&C biopsy to decrease the percent-

age of errors in results of histopathology. In disagreement

of our claim, Demirkiran et al21 showed that the rate of insuf-

ficient tissue sample in general was 3% with pipelle and 2%
with D&C and that the concordance rate was 67% between

pipelle and hysterectomy and 70% between D&C and hyster-

ectomy (almost equal success rate in the diagnosis of endome-

trial pathologies) and concluded that neither pipelle nor D&C

is an adequate method for focal endometrial pathologies.

Conclusion

In management EH without atypia, LNG-IUD achieves a

higher regression rate and lower hysterectomy rate than oral

progesterone and could be the first-line therapy. Thus, in

selected women treatment with LNG-IUD could be beneficial

to preserve the uterus and decrease the need for hysterectomy.
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However, a continuous observation is necessary. Patients who

showed a positive response could remain protected for years

with a long-acting, hormone-releasing IUD.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, authorship,

and/or publication of this article.

References

1. Lee TS, Seong SJ, Kim JW, Ryu HS, Song ES, Nam BH. Manage-

ment of endometrial hyperplasia with a levonorgestrel-releasing

intrauterine system: single arm, prospective multicenter study:

Korean gynecologic oncology group study (KGOG2006). J Clin

Oncol. 2011;41(6):817-819.

2. Lacey JV, Jr, Chia VM. Endometrial hyperplasia and the risk of

progression to carcinoma. Maturitas. 2009;63(1):39-44.

3. Varma R, Soneja H, Bhatia K, et al. The effectiveness of alevo-

norgestrel releasing intrauterine system (LNG-IUS) in the treat-

ment of endometrial hyperplasia–a long-term follow-up study.

Eur J Obstet Gynecol Reprod Biol. 2008;139(2):169-175.

4. Wildemeersch D, Janssens D, Pylyser K, et al. Management of

patients with non – atypical and atypical endometrial hyperplasia

with a levonorgestrel-releasing intrauterine system: long-term

follow-up. Maturitas. 2007;57(2):210-213.

5. Randall TC, Kurman RJ. Progestin treatment of atypical hyper-

plasia and well-differentiated carcinoma of the endometrium in

women under age 40. Obstet Gynecol. 1997;90(3):434-440.

6. Wildemeersch D, Dhont M. Management of patients with

non-atypical and atypical endometrial hyperplasia with a

levonorgestrel-releasing intrauterine system. Am J Obstet

Gynecol. 2003;188(5):1297-1298.

7. Speroff L, Darney P. A Clinical Guide for Contraception. 5th ed.

Philadelphia, PA: Lippincott Williams; 2010.

8. Bahmondes L, Petta CA, Fernandes A, Monterio I. Use of the

levonorgestrel-releasing intrauterine system in women with

endometriosis, pelvic pain and dysmenorrhea. Contraception.

2007;75(suppl 6):S134-S139.

9. Lee SY, Kim MK, Park H, et al. The effectiveness of levonorges-

trel releasing intrauterine system in the treatment of endometrial

hyperplasia in Korean women. J Gynecol Oncol. 2010;21(2):

102-105.

10. Clark TJ, Neelakantan D, Gupta JK. The management of endome-

trial hyperplasia: an evaluation of current practice. Eur J Obstet

Gynecol Reprod Biol. 2006;125(2):259-264.

11. Bese T, Vural A, Ozturk M, et al. The effect of long-term use of

progesterone therapy on proliferation and apoptosis in simple

endometrial hyperplasia without atypia. Int J Gynecol Cancer.

2006;16(2):809-813.

12. Randall TC, Kurman RJ. Progestin treatment of atypical hyper-

plasia and well-differentiated carcinoma of the endometrium in

women under age 40. Obstet Gynecol. 1997;90(3):434-440.

13. Marsden DE, Hacker NF. Optimal management of endometrial

hyperplasia. Best Pract Res ClinObstetGynaecol. 2001;15(3):

393-405.

14. Vereide AB, Arnes M, Straume B, Maltau JM, Orbo A. Nuclear

morphometric changes and therapy monitoring in patients with

endometrial hyperplasia: a study comparing effects of intrauterine

levonorgestrel and systemic medroxyprogesterone. Gynecol

Oncol. 2003;91(3):526-533.

15. Gallos ID, Shehmar M, Thangaratinam S, et al. Oral progestogens

vs levonorgestrel-releasing intrauterine system for endometrial

hyperplasia: a systematic review and metaanalysis. Am J Obstet

Gynecol. 2010;203(6):547.e1-547.e10.

16. Lee SY, Kim MK, Park H, et al. The effectiveness of levonorges-

trel releasing intrauterine system in the treatment of endometrial

hyperplasia in Korean women. J Gynecol Oncol. 2010;21(2):

102-105.

17. Orbo A, Arnes M, Hancke C, Vereide AB, Pettersen I, Larsen K.

Treatment results of endometrial hyperplasia after prospective

D-score classification: a follow-up study comparing effect of and

oral progestins versus observation only. Gynecol Oncol. 2008;

111(1):68-73.

18. Reed SD, Voigt LF, Newton KM, et al. Progestin therapy of

complex endometrial hyperplasi with and without atypia. Obstet

Gynecol. 2009;113(3):655-652.

19. Loose DS, Stancel GM. (2006). Estrogens and progestins. In:

Brunton LL, Lazo JS, Parker KL, eds. Goodman & Gilman’s The

Pharmacological Basis of Therapeutics. 11th ed. New York, NY:

McGraw-Hill; 1541-1571.

20. Nick P, Haitham H, Roopen A, Michael S. The 2013 British

menopause society & women’s health concern recommendations

on hormone replacement therapy. Menopause Int. 2013;19(2):

59-68.

21. Demirkiran F, Yavuz E, Erenel H, Bese T, Arvas M, Sanioglu C.

Which is the best technique for endometrial sampling? Aspiration

(pipelle) versus dilatation and curettage(D&C). Arch Gynecol

Obstet. 2012;286(5):1277-1282.

334 Reproductive Sciences 22(3)

334



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


