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Introduction

Menorrhagia is a common symptom, accounting for 20% of all 
gynecological visits to general practitioners, and is a major clini-
cal problem with significant effects on quality of life [1]. Various 
types of treatments have been used for treatment of menorrhagia 
including medical therapy, surgical endometrial ablation and even 
hysterectomy. However, medical therapy has limited efficacy be-
cause of the high incidence of recurrence, the need for prolonged 
treatment and the presence of adverse side effects [2,3]. For 
example, a study showed that about 25% of women initially sub-
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Objective
The aim of the present study was to identify variables associated with treatment failure in women with menorrhagia who were treated 
with thermal balloon ablation (TBA) or levonorgestrel releasing intrauterine system (LNG-IUS), and to determine if there are subgroups 
where one treatment type is more effective than the other.

Methods 
The study included 106 women with menorrhagia who were treated with TBA or LNG-IUS at the study institute between January 
2003 and December 2007, with a follow-up period greater than 12 months. Data were collected by retrospective review of medical 
records. Treatment failure was defined as persistent or recurrent menorrhagia within one year after treatment or hysterectomy 
at any time during follow-up. The relationships between variables and treatment outcome were analyzed using the chi-square or 
Fisher’s exact test. The treatment outcome of TBA was compared with LNG-IUS.

Results
Sixty-seven women were treated with TBA and 39 women were managed with LNG-IUS. Fifty-two women had a myoma ≥2.5 cm. 
Treatment failure was observed in 24 women (2 recurrent or persistent menorrhagia and 22 hysterectomies) and myoma size (≥2.5 
cm vs. <2.5 cm) was associated with treatment outcome. TBA and LNG-IUS showed similar treatment outcomes. 

Conclusion 
A large myoma is a risk factor for treatment failure in women with menorrhagia treated with TBA or LNG-IUS.
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jected to conservative treatment underwent a hysterectomy within 
the first year [4].

Recently, women with menorrhagia who prefer less invasive 
surgical techniques are being treated with thermal balloon en-
dometrial ablation (TBA) or levonorgestrel releasing intrauterine 
system (LNG-IUS). TBA is a new ablative tool providing a simple 
and safe alternative to conventional hysteroscopic endometrial 
ablation and requiring less advanced surgical skills [5,6]. LNG-
IUS was originally developed as a contraceptive, and is reported 
to be effective for the treatment of menorrhagia [7,8]. However, 
10% to 30% of women who are managed with TBA or LNG-IUS 
need additional treatments including hysterectomy. Furthermore, 
the variables associated with treatment failure have not yet been 
determined [7,9-13]. 

Several prospective randomized trials have reported that TBA 
and LNG-IUS were equally effective in the treatment of menor-
rhagia [14]. However, the authors hypothesize that there may be 
subgroups where either TBA or LNG-IUS is more effective than the 
other treatment type.

The objectives of the present study were to identify variables as-
sociated with treatment failure in women with menorrhagia who 
were treated with TBA or LNG-IUS, and to determine if there are 
subgroups where one treatment type is more effective than the 
other.

Materials and Methods

This study identified 170 women with menorrhagia who were 
treated with TBA or LNG-IUS at the study institute between Janu-
ary 2003 and December 2007. Women with a follow-up period 
less than 12 months were excluded. The remaining 106 women, 
all of whom had intramural or submucosal myoma, were included 
in the study. Menorrhagia was defined as symptomatic excessive 
menstruation: 1) heavy (more than five fully wet pads) or pain-
ful menstrual bleeding for more than seven days, or 2) unable to 
leave house on heaviest days, or 3) sleep disturbed more than one 
night. All patients had no history of breast cancer, abnormal cervi-
cal cytology, or an ongoing pregnancy.

The data collected by retrospective review of medical records 
included age, parity, results of transvaginal ultrasonography, and 
treatment type (TBA vs. LNG-IUS). Every woman had a trans-
vaginal ultrasonographic examination before treatment and the 
presence, size and location of a uterine myoma were evaluated. 
Treatment failure was defined as persistent or recurrent menorrha-

gia within the first year after treatment or a hysterectomy due to 
intractable recurrent bleeding or pain during the follow-up period.

Endometrial curettage was performed prior to treatment to rule 
out endometrial hyperplasia or any hidden malignancy. The choice 
of treatment type was decided at the discretion of physicians. The 
TBA procedure was performed at post-menstrual day 2 or 3 using 
the Gynecare Thermachoice (Ethicon, Somerville, NJ, USA) under 
intravenous or spinal anesthesia in an operation theatre. The bal-
loon was inserted into the endometrial cavity and filled with 5% 
dextrose solution. Balloon pressure was adjusted to 180 mm Hg 
and fluid temperature was maintained at 87oC for 8 minutes. LNG-
IUS (Mirena, Bayer HealthCare Pharmaceuticals Inc., Wayne, NJ, 
USA) was inserted into the uterine cavity during the first 7 days of 
the menstrual cycle according to the manufacturer’s instructions.

The analysis involved an intent-to-treat population. In addition, 
women whose LNG-IUS disappeared, or who received other treat-
ments after TBA or LNG-IUS were also included in the analysis. 
The relationships between variables and treatment outcome were 
analyzed using the chi-square or Fisher’s exact test. Two-sided 
P-values <0.05 were considered statistically significant. SPSS for 
Windows ver. 12.0 (SPSS Inc., Chicago, IL, USA) was used for all 
data analyses.

Results

The median age was 43 years (range, 26 to 52 years) and most 
of the subjects were primiparous or multiparous. No endometrial 
abnormalities were detected at endometrial curettage. Sixty-seven 
women were treated with TBA and 39 women were managed 
with LNG-IUS. The median follow-up duration was 36 months 
(range, 12 to 77 months). During follow-up, treatment failure was 
observed in 24 women (2 recurrent or persistent menorrhagia and 
22 hysterectomies) and the LNG-IUS disappeared or was removed 
in 8 women (Table 1). Women treated with TBA were of similar 
age to those treated with LNG-IUS (mean age of 43 years for 
TBA vs. 42 years for LNG-IUS; P=0.272) and had a similar parity 
distribution compared to patients who were treated with LNG-IUS 
(P=0.439) (Table 2). However, in terms of complications, the in-
cidence of postoperative irregular spotting was higher in the TBA 
group than in the LNG-IUS group.

Among the variables evaluated in this study, myoma size was 
significantly associated with treatment outcome in a univariate 
analysis. On the other hand, age, parity, and treatment type did 
not affect treatment outcome. Women who were treated with TBA 
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and LNG-IUS had a 76% and 79% treatment success rate, respec-
tively (Table 1).

Because treatment outcome differed according to myoma size, 
the study population was divided into three subgroups according 
to myoma size and treatment outcome of TBA and LNG-IUS was 
analyzed for each subgroup. TBA and LNG-IUS had statistically 

similar treatment outcomes in all groups. However, in women with 
a myoma larger than or equal to 5.0 cm, TBA had a higher failure 
rate than LNG-IUS, although it was not statistically significant (56% 
for TBA, 25% for LNG-IUS) (Table 3).

Table 1. Baseline characteristics and the relationship between treatment outcome and age, parity, myoma size and treatment type in women with 
menorrhagia

Variable Total
Treatment outcome

P-value
Success Failure

Age (yr) 0.443

≤42 47 38 (81)   9 (19)

>42 59 44 (75) 15 (25)

Parity a) 0.193

0   8     8 (100) 0 (0)

≥1 92 68 (74) 24 (26)

Unknown   6     6 (100) 0 (0)

Myoma size (cm)b) 0.015

<2.5 54 47 (87)   7 (13)

≥2.5 52 35 (67) 17 (33)

Treatment type 0.690

TBA 67 51 (76) 16 (24)

LNG-IUS 39 31 (79)   8 (21)

Values are presented as number (%).
TBA, thermal balloon ablation; LNG-IUS, levonorgestrel-releasing intrauterine system.
a)Women with unknown parity were excluded from the analysis when calculating P-values; b)Women without myoma were determined when myoma size 
was <2.5 cm.

Table 2. Comparison of patients in the TBA and LNG-IUS groups

Variable TBA (n=67) LNG-IUS (n=39) P-valuea)

Age (yr) 0.272

≤42 27 (40) 20 (51)

>42 40 (60) 19 (49)

Parity 0.439

0 4 (6) 4 (10)

≥1 58 (87) 34 (87)

Unknown 5 (7) 1 (3)

Complications

Pain 11 (16) 5 (8) 0.781

Spotting 2 (3) 14 (36) <0.01

Expulsion 0 (0) 2 (5) 0.133

Values are presented as number (%).
TBA, thermal balloon ablation; LNG-IUS, levonorgestrel-releasing intrauterine system.
a)Chi-square test or Fisher’s exact test.
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Discussion

Several variables were suggested as risk factors for TBA failure in 
women with menorrhagia. For example, age, multiple myoma, ad-
enomyosis, dysmenorrheal and large uterine size have been sug-
gested as risk factors for treatment failure in women with menor-
rhagia [15-17]. However, data regarding factors associated with 
treatment failure in women with menorrhagia are not consistent 
[17].

The present study showed that a large myoma was associated 
with treatment failure in women with menorrhagia who were 
treated with TBA or LNG-IUS and this is in accordance with other 
studies [3,18-21]. A large myoma could severely distort the endo-
metrial cavity, thus interfering with contact between the balloon 
and the endometrium during the TBA procedure. Moreover, a 
myoma may continue to grow, resulting in increased blood flow to 
the uterus and an interruption of myometrial contractions during 
menstruation. This could cause a gradual increase in menstrual 
blood loss [15,18,19,22]. Results from this study suggest that an 
endometrium that does not fit into the balloon because of the 
presence of a large myoma might be free from thermal ablation, 
resulting in persistent or recurrent menorrhagia in women treated 
with TBA. However, even if the conformation of the endometrial 
cavity prevents full contact between the balloon and the entire 
endometrial wall, TBA could be still effective in menorrhagia with 
small myomas. Therefore, a thorough evaluation of the severity of 
endometrial cavity distortion using ultrasonography and/or saline 
infusion hysterosonography may be helpful in treatment decision-
making. 

The TBA procedure actually destroys the endometrium and the 
effect may be long-lasting or even permanent. LNG-IUS, by con-
trast, does not destroy the endometrium. The effect on menorrha-
gia is mediated by slow-releasing levonorgestrel. TBA could have 
an immediate effect on menorrhagia in a subject without uterine 
structural abnormalities. On the other hand, many LNG-IUS pa-
tients experience a slow and gradual decrease in menstrual blood 

loss over 6 to 12 months and irregular spotting disappears with 
time. The difference in outcome kinetics between the two types of 
endometrial destruction may influence both the patient’s and phy-
sician’s choice of treatment. 

Although the effects of TBA are dramatic in the early phases, 
delayed treatment failure was reported in several studies, which 
was probably caused by endometrial regeneration [22-24]. Ulti-
mately, approximately 10% to 20% of the patients in the cited 
studies were not cured, and both thick endometrium and young 
age were risk factors for treatment failure. When young women 
were treated with TBA, about 20% of the patients required ad-
ditional treatment after 1 to 2 years. Endometrial thinning in the 
early proliferative phase of the menstrual cycle and administration 
of gonadotropin-releasing hormone analogs or danazol prior to 
use of TBA improved both the operating conditions and treatment 
outcomes [13]. Considering these types of risk factors, physicians 
tend to favor TBA for the treatment of perimenopausal women 
with severe anemia.

A slow and gradual decrease of menorrhagia is frequently 
observed in women with menorrhagia treated with LNG-IUS. A 
literature review of reports on LNG-IUS showed that a consider-
able number of women had withdrawn from treatment primarily 
because they felt it was ineffective or they experienced irregular 
vaginal bleeding [11,21,23]. However, in these studies, most of the 
patients who used the LNG-IUS for 6 to 24 months were satisfied 
with the treatment effects and their irregular spotting eventually 
disappeared. Therefore, prior to insertion of LNG-IUS, the physician 
should explain the possibility of a delayed effect on menorrhagia 
and the possibility of irregular vaginal bleeding. Furthermore, ad-
ditional medication during the several months following insertion 
could increase the success rate of LNG-IUS by encouraging pa-
tients not to withdraw from treatment. Such medication can later 
be discontinued while treatment with LNG-IUS continues [21].

In this study, myoma size was associated with treatment failure 
of TBA or LNG-IUS in women with menorrhagia. However, this 
study did not observe a statistically significant difference in treat-

Table 3. Treatment outcome of TBA and LNG-IUS according to myoma size

Myoma size (cm)
TBA LNG-IUS

P-value
Total Success Failure Total Success Failure

<2.5 33 29 (88) 4 (12) 21 18 (86) 3 (14) 1.000

≥2.5 and <5.0 25 18 (72) 7 (28) 14 10 (71) 4 (29) 1.000

≥5.0   9   4 (44) 5 (56)   4   3 (75) 1 (25) 0.486

Values are presented as number (%).
TBA, thermal balloon ablation; LNG-IUS, levonorgestrel-releasing intrauterine system.
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ment outcomes in patients with a large myoma. There should be 
a thorough physician-patient discussion on the merits and draw-
backs of each treatment type prior to the treatment.
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