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Open randomised study of use of levonorgestrel releasing
intrauterine system as alternative to hysterectomy
Pekka Lähteenmäki, Maija Haukkamaa, Jukka Puolakka, Ulla Riikonen, Susanna Sainio,
Janne Suvisaari, Carl Gustaf Nilsson

Abstract
Objectives: To assess whether the levonorgestrel
intrauterine system could provide a conservative
alternative to hysterectomy in the treatment of
excessive uterine bleeding.
Design: Open randomised multicentre study with two
parallel groups: a levonorgestrel intrauterine system
group and a control group.
Setting: Gynaecology departments of three hospitals
in Finland.
Subjects: Fifty six women aged 33-49 years scheduled
to undergo hysterectomy for treatment of excessive
uterine bleeding.
Interventions: Women were randomised either to
continue with their current medical treatment or to
have a levonorgestrel intrauterine system inserted.
Main outcome measure: Proportion of women
cancelling their decision to undergo hysterectomy.
Results: At 6 months, 64.3% (95% confidence interval
44.1 to 81.4%) of the women in the levonorgestrel
intrauterine system group and 14.3% (4.0 to 32.7%) in
the control group had cancelled their decision to
undergo hysterectomy (P < 0.001).
Conclusions: The use of the levonorgestrel
intrauterine system is a good conservative alternative
to hysterectomy in the treatment of menorrhagia and
should be considered before hysterectomy or other
invasive treatments.

Introduction
Menorrhagia is a major reason for hysterectomy
among fertile women.1 Abnormal uterine bleeding is a
common reason for consulting general practitioners.2

Until recently, medical treatment has been disappoint-
ing,3 4 and various surgical alternatives in the form of
endometrial ablation have been developed.5–7 The role
of these surgical alternatives in the treatment of
menorrhagia is not currently clear.8

The progestin levonorgestrel, released from an
intrauterine system at a rate of 20 ìg/24 hours,
suppresses endometrial growth. The glands of the
endometrium become atrophic and the epithelium
inactive.9 This system, originally developed for contra-
ception,10 11 has been shown to decrease the amount
and duration of normal menstrual flow.12 The results of
a non-comparative study showed a reduction of
menstrual blood loss of 86% in menorrhagic women in
only 3 months and a further reduction to 97% 12
months after insertion of the device.13 Comparison of
the levonorgestrel intrauterine system with the
non-steroidal anti-inflammatory drug flurbiprofen and
tranexamic acid showed that the device decreased the
measured volume of menstrual blood loss in compari-
son with control cycle measurements by 82% at 3
months and by 96% at 12 months, while the flurbipro-
fen and tranexamic acid treatments decreased men-
strual blood loss by only 21% and 44%, respectively.14

Papers

Steroid Research
Laboratory,
Institute of
Biomedicine,
PO Box 8, 00014
University of
Helsinki, Finland
Pekka Lähteenmäki,
director
Janne Suvisaari,
research assistant

City Maternity
Hospital,
Sofianlehdonkatu
5 A, 00610 Helsinki
Maija Haukkamaa,
chief physician
Susanna Sainio,
assistant physician

continued over

BMJ 1998;316:1122–6

1122 BMJ VOLUME 316 11 APRIL 1998 www.bmj.com

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.316.7138.1122 on 11 A
pril 1998. D

ow
nloaded from

 

http://www.bmj.com/


Many women scheduled for hysterectomy as the
final treatment for menorrhagia might still prefer a
conservative alternative. We invited women who had
already made a decision to undergo hysterectomy to
participate in a randomised study comparing the
levonorgestrel intrauterine system with their current
medical treatment. Our primary aim was to assess after
6 months whether the device could provide a
conservative alternative to hysterectomy in the
treatment of excessive uterine bleeding or dysmenor-
rhoea, or both.

Patients and methods
Patients
From hospital waiting lists we recruited women who
had spontaneous cycles and who were scheduled to
undergo hysterectomy for treatment of excessive uter-
ine bleeding with or without dysmenorrhoea. Women
were excluded from the study if they had one fibroid
larger than 3 cm in diameter or more than three uter-
ine fibroids as assessed by ultrasonography, a history or
current clinical evidence or suspicion of malignancy or
active liver disease, adnexal tumours or cysts, or pelvic
inflammatory disease within the previous 12 months.
If the women were prepared to accept yet another con-
servative attempt at treatment they were enrolled into
the study.

Study design and treatment
The study was an open phase III randomised
multicentre study with two parallel groups: a levonorg-
estrel intrauterine system group and a control group.
The study was conducted in three hospitals in Finland:
the City Maternity Hospital and the University
Hospital, Helsinki, and the Central Hospital of Middle
Finland, Jyväskylä.

The study was conducted according to the
principles of the Declaration of Helsinki. Copies of the
protocol and the informed consent form were submit-
ted to and approved by the ethics committees of the
participating study centres before we started the study.

The women were randomly allocated to the
levonorgestrel intrauterine system group or the
control group by using a randomisation table, the ran-
domisation being balanced in blocks of four. Conceal-
ment was secured by using sealed envelopes.

The levonorgestrel intrauterine system (Mirena)
was inserted into the uterine cavity after menstruation
according to the insertion instructions. The patients in
the control group continued their existing medical
treatment for excessive uterine bleeding or symptoms
of dysmenorrhoea, or both. There was no wash out
period of medication for bleeding or dysmenorrhoea
at screening. Enrolment started on 15 November 1991
and finished at the end of 1993.

The primary measure of efficacy was the woman’s
decision at 6 months, at discontinuation, or when the
hysterectomy became available as to whether she
would prefer her current treatment or hysterectomy. If
she chose to continue the current treatment she was
asked again at 12 months. Finally, at the end of 1995 all
the patients’ records were checked to see how many
women had undergone hysterectomy.

The degree of disturbance caused by their
menstrual bleeding or pain, or both, on general well-

being, work performance, physical activity, sexual activ-
ity, and general leisure time activity was assessed by
using a visual analogue scale at screening, at 6 months,
and at 12 months or at discontinuation. The visual
analogue scale consisted of a horizontal line of 10 cm.
The left end was indicated as “not disturbing,” the right
end as “very disturbing.” The patients were asked to
mark with a cross the point on the line that most
closely indicated the effects of uterine bleeding or
menstrual pain on normal life, without distinguishing
between these two.15

The women were asked to mark in a menstrual
diary their days of menstrual bleeding and spotting.
The latter was defined as a bloody discharge not neces-
sitating the use of pads or tampons. We calculated the
distributions in centiles of the total number of days of
bleeding and spotting in each month and each trimes-
ter using the menstrual diary analyser, a computer
program developed for this purpose by JS.16

Statistical analysis
Power analysis was made before the study for the main
measure of efficacy—that is, women preferring current
treatment to hysterectomy at 6 months. We expected
that 40% of patients in the levonorgestrel intrauterine
system group and 10% in the control group would
cancel the hysterectomy. The sample size required for
the comparison of two binomial proportions of a two
sided test at 5% level, when the power is 95, was 52 per
group when ð1 = 0.1 and ð2 = 0.4. Taking into account
the possibility of discontinuation, we planned to enrol
60 patients per group.

The study was started in two clinics. The rate of
enrolment, however, was much slower than expected
and a third clinic was therefore included. From the
original recruitment time of 1 year the period was
extended to 26 months. During that period the waiting
time for hysterectomy shortened from over 12 months
in each hospital to under 6 months in two hospitals. As
the ethics committees had requested that women
should be offered the operation once it became
available, recruitment to a 6 month study became com-
plicated. By this time, 28 patients were recruited per
group, giving a power of 70%.

The main measure of efficacy—willingness to
continue the current treatment instead of hysterec-
tomy at 6 months—was analysed according to the prin-
ciple of intention to treat by using the Mantel-Haenszel
test. Comparison of visual analogue scale distributions
between the groups at screening, differences between
screening and 6 month results, and differences in the
number of days of bleeding and spotting were analysed
by using the Mann-Whitney U test. All statistical analy-
ses were carried out with sas software package version
6.08. A P value < 0.05 was considered significant. The
tests were performed as two tailed tests.

Results
A total of 56 women were randomised, 28 to the
levonorgestrel intrauterine system group and 28 to the
control group. Three women cancelled participation
before enrolment, two in the control group and one in
the levonorgestrel group. The mean (SD) ages were
42.7 (3.4) and 41.7 (4.5) years in the levonorgestrel
intrauterine system and control groups, respectively.
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Eighteen out of 28 women (64.3%; 95% confidence
interval 44.1% to 81.4%) in the levonorgestrel group
and four out of 28 women (14.3%; 4.0% to 32.7%) in
the control group cancelled hysterectomy at 6 months
(P < 0.001).

In the control group two women wished to
continue their current drug treatment (prostaglandin
synthesis inhibitors) and two decided to switch to the
levonorgestrel intrauterine system. The proportion of
women who decided to cancel hysterectomy was
significantly higher in the levonorgestrel intrauterine
system group (P < 0.001) by 6 months.

At 12 months 12 women (57%) in the levonorg-
estrel group had discontinued the treatment. They all
underwent hysterectomy. Table 1 gives the reasons for
discontinuation and the histological diagnoses at
hysterectomy.

By the end of 1995, 13 of 27 women (48%) contin-
ued using the levonorgestrel intrauterine system, with
an average follow up time of 3 years (range 23-49
months).

Evaluation by visual analogue scale of the quality of
life showed no difference between the groups at
screening (table 2). Visual analogue scale scores had
not changed at 6 months in the control group whereas
they were significantly improved in each category in
the study group (P<0.002). The beneficial effect was
maintained in the levonorgestrel group at 12 months.

The distribution by centiles of the total number of
days of bleeding during the first 6 months in the con-
trol group and during 12 months in the levonorgestrel
group is presented in figure 1. The median number of
days of bleeding remained at a constant level of 4-5
days per month in the control group, while in the levo-
norgestrel group it decreased from 7 in the first month
to 3 in the sixth month and 2 in the 12th month.
Differences in the number of days of bleeding between
the groups did not reach significance.

The distribution of the number of days of spotting
in both groups is presented in figure 2. In the control
group the median number of days of spotting
remained at a nearly constant level of about 4 days a
month. In the levonorgestrel group the median
number of days of spotting was at its highest level, 10
days a month, during the second month. Thereafter it
declined to 5 in the sixth month and 2.5 in the 12th
month. The number of days of spotting was
significantly lower in the control group in the first 3
months (P = 0.001) and also in the second 3 months
(P = 0.016). No serious adverse events were seen
during the study.

Discussion
The levonorgestrel intrauterine system has been
approved for contraception in several European coun-
tries and also for treatment of menorrhagia in most of
these countries. We tested this new medical treatment
as a final alternative in women who had already chosen
hysterectomy. Our data suggest that the levonorgestrel
intrauterine system gives good short term results. Two
thirds of the patients with the levonorgestrel device
cancelled their hysterectomy at the 6 month follow up.
Only 14% in the control group cancelled hysterectomy.
In addition, half of these women chose the levonor-
gestrel device as their future treatment.

Table 1 Reasons for discontinuation of use of levonorgestrel intrauterine device and
histological diagnosis at hysterectomy

Case No
Month of

discontinuation Reason for dissatisfaction Histological diagnosis

1 3 Weight gain, headache, operation
offered from waiting list

Fibroids

2 6 Prolonged bleeding and spotting Adenomyosis

3 6 Prolonged bleeding, pain Fibroids, adenomyosis

4 6 Excessive bleeding None

5 6 Wanted hysterectomy Adenomyosis

6 6 Spotting, pain Fibroids

7 6 Personal reasons Adenomyosis

8 7 Pain Adhesions

9 8 Spotting None

10 9 Depression, acne None

11 9 Prolonged bleeding, spotting Several fibroids, adenomyosis

12 12 Prolonged Chronic endometritis

Table 2 Menstrual disturbance scores by group. Figures are medians (Wilcoxon based
95% confidence intervals)

Variable

At screening* At 6 months†

Levonorgestrel
at 12 months

Control
group Levonorgestrel Control group Levonorgestrel

General
wellbeing

87 (77 to 92) 90 (74 to 94) 79 (64 to 87) 24 (14 to 40) 10 (4 to 29)

Work
performance

75 (61 to 80) 79 (62 to 89) 76 (54 to 87) 20 (5 to 35) 6 (3 to 11)

Physical activity 78 (64 to 92) 88 (64 to 95) 78 (55 to 88) 27 (9 to 38) 10 (3 to 28)

Sex life 66 (52 to 80) 68 (49 to 86) 66 (51 to 85) 36 (17 to 49) 8 (3 to 28)

Leisure time
activty

74 (64 to 85) 76 (54 to 86) 74 (54 to 86) 11 (5 to 27) 6 (3 to 29)

*At screening there were no significant differences between groups. †At 6 months all differences between
groups were significant (P=0.002 for sex life and P<0.001 for all other variables).
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Improvement in quality of life
The quality of life of women suffering from
menorrhagia is impaired in many respects.17 Excessive
bleeding or pain, or both, may impose severe
constraints on their professional, social, and family
activities. There was no improvement in the menstrual
disturbance score in the control group whereas it
significantly improved in patients with the levonor-
gestrel intrauterine system in all aspects evaluated. This
happened despite the fact that there was an initial
increase in the number of days of spotting from a
median of 8 days in the first month to a median of 10
days in the second month. An initial increase in the
number of days of spotting for 3-6 months is well
known when the levonorgestrel device is used for con-
traception.16 18 Our results indicate that the improve-
ment in the quality of life of levonorgestrel intrauterine
system users is maintained as these improved scores
were also seen at 12 months.

Because of the nature of the device it would be
impossible to carry out a blind comparative study
between it and other medical treatments. As this was an
open study and the subjects were well aware of their
treatment a possible placebo effect cannot be excluded.
The levonorgestrel system has been on the market in
Finland since 1990, and its reputation as regards
reduction of menstrual bleeding has spread. The short
term results with the current study design are also sub-
ject to bias because of the potential disappointment of
the control group as regards continuing with their cur-
rent treatment. This does not seem to have affected the
overall conclusions, however, as only another three
(11%) of the levonorgestrel users discontinued
between 6 and 12 months. One woman reported lower
back pain and depression. The other two women
reported a poor response to the treatment, and one of
the two experienced fibroid growth during the
treatment. In long term follow up to a mean of 3 years
48% of the patients treated with the levonorgestrel
system were still using it.

Effective conservative alternative
The insertion of a levonorgestrel intrauterine system is
a simple procedure. Although it is slightly larger than
many other intrauterine systems, insertion is usually
easy for most parous women. Surgical methods of
treatment for menorrhagia, including endometrial
ablation, are effective but invasive operations; need
operating theatre facilities; and can be associated with
considerable morbidity.

The results of our study suggest an important clini-
cal implication. A woman considering hysterectomy
because of menorrhagia or dysmenorrhoea, or both,
should be offered the levonorgestrel intrauterine
system before she comes to a final decision on hyster-
ectomy. Many menorrhagic women wish to retain their
potential fertility. In addition, the levonorgestrel
intrauterine system acts as a contraceptive in contrast
with prostaglandin synthesis inhibitors and inhibitors
of fibrinolysis or procedures used for endometrial
ablation. A reduction in the number of annual hyster-
ectomies, even by less than half, would be a
considerable achievement. Even greater reductions in
rates of hysterectomy could be achieved if medical
treatment with intrauterine levonorgestrel could be
started at an earlier stage.

The levonorgestrel releasing intrauterine systems (Levonova/
Mirena) were provided by Leiras Oy, Turku, Finland. Data analy-
sis was also carried out by Leiras Oy. Dr Hannele Savonius is
acknowledged for technical help during the study.
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Commentary: Promising results but wider recruitment needed
Andrew Prentice

Concern over rates of hysterectomy by both profes-
sional and lay people alike has resulted in great interest
in alternative surgical and medical treatments for dys-
functional uterine bleeding. The late 1980s and early
1990s saw the widespread introduction of hystero-
scopic procedures to ablate and resect the
endometrium without the need to remove the uterus,1

and their use has previously been discussed in this
journal.2 These procedures have become well estab-
lished in medical practice and recent reports have
established their effectiveness and safety in day to day
practice.3 Regrettably they have increased rather than
reduced the surgical workload with an increase of
10 000 cases in the numbers of operative procedures
undertaken in the United Kingdom between 1989 and
1993 for dysfunctional uterine bleeding. Attention has
also turned to the effective use of medical treatments
but comparison of established and effective treatments
with transcervical resection has shown that women
find the surgical approach more satisfactory and
acceptable and in those requiring retreatment a
considerably higher proportion would have further
surgery.4 There is thus a need for effective medical
treatments that can compare favourably with the surgi-
cal approach to enhance patient choice.

This paper by Lähteenmäki et al looks at the use of
the levonorgestrel releasing intrauterine device as a
treatment that might provide an effective alternative.
Previous work has shown that in excess of 80% of
women offered this device while they are awaiting sur-
gery for menorrhagia may be taken off the waiting list,5

but the present work is, as far as I am aware, the first
randomised trial looking at removal from surgical
waiting lists as an end point. The study was well
designed with an easily identified study population. It
was, however, limited to those women awaiting hyster-
ectomy, and thus we are unable to conclude that this
may be an attractive alternative (from the patient’s
point of view) to all surgical approaches. As the thresh-
old for surgical intervention may be lower when mini-
mally invasive techniques are offered and used rather
than hysterectomy this is an important deficiency in
the current study and will have to be examined in the
future. Had women awaiting minimally invasive proce-
dures been included perhaps this study could have
reached the numbers identified in the statistical analy-
sis to give the study the required power.

One problem in conducting randomised trials of
this nature is that it is difficult if not impossible to blind
either subjects or investigators to the treatment used. It
is not possible to use an inert intrauterine device as a
placebo as they are recognised as being a cause of
excessive menstrual loss. Alternative strategies to
achieve amenorrhoea in both groups would entail
expensive but effective treatments for menorrhagia but
then would effectively exclude a true non-intervention
control group of women awaiting hysterectomy. Possi-
bly as a consequence of this lack of blinding two
women in the control group elected to have a
levonorgestrel device inserted. This then begs the
question if alternative trial designs might be more
appropriate. A recent report has shown that partially
randomised patient preference trials may be a useful
tool in the assessment of treatments for menorrhagia,6

particularly when they compare medical versus
surgical treaments when blinding would not be
possible as in this trial. Another advantage of such an
approach in this case might have been more rapid
recruitment.

Despite its deficiencies the study by Lähteenmäki et
al provides clear data to support the use of the
levonorgestrel intrauterine device as an alternative
treatment in menorrhagia. Anything that increases
patient choice is to be welcomed, but further studies
will be required to evaluate the long term clinical effec-
tiveness of this strategy, the cost effectiveness of such an
approach, and patient satisfaction. Until these further
studies are available we will not be able clearly to evalu-
ate the position of the levonorgestrel device in the
treatment of menorrhagia, although these early data
suggest that at last we have a potential long term effec-
tive alternative to surgery.
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