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ARTICLE INFO ABSTRACT

Keywords: Objective: To provide French guidelines for the management of women with abnormal uterine bleeding (AUB).

Guidelines ) ) Design: A consensus committee of 26 experts was formed. A formal conflict-of-interest policy was developed at

g}')norm?l uterine bleeding the beginning of the process and enforced throughout. The entire guidelines process was conducted indepen-
iagnosis

dently of any industry funding (i.e. pharmaceutical or medical device companies). The authors were advised to
follow the rules of the Grading of Recommendations Assessment, Development and Evaluation (GRADE®) system
to guide assessment of quality of evidence. The potential drawbacks of making strong recommendations in the
presence of low-quality evidence were emphasized.

Methods: The last guidelines from the College National des Gynécologues et Obstétriciens Frangais on the manage-
ment of women with AUB were published in 2008. The literature seems now sufficient for an update. The
committee studied questions within 7 fields (diagnosis; adolescents; idiopathic AUB; endometrial hyperplasia
and polyps; type 0-2 fibroids; type 3 or higher fibroids; and adenomyosis). Each question was formulated in a
PICO (Patients, Intervention, Comparison, Outcome) format and evidence profiles were compiled. The GRADE®
methodology was applied to the literature review and the formulation of recommendations.

Results: The experts’ synthesis work and the application of the GRADE method resulted in 36 recommendations.
Among the formalized recommendations, 19 are strong and 17 weak. No response was found in the literature for
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14 questions. We chose to abstain from recommendations rather than providing advice based solely on expert
clinical experience.

Conclusions: The 36 recommendations make it possible to specify the diagnostic and therapeutic strategies for
various clinical situations practitioners encounter, from the simplest to the most complex.

Introduction grade was assigned based on the strength of the supporting evidence

Abnormal uterine bleeding (AUB) is the leading cause of medical
consultations for women aged 30 to 50 years. The last French guidelines
issued by the College National des Gynécologues et Obstétriciens Frangais
(CNGOF) on AUB management date back to 2008 [1]. In 2018, the
United Kingdom NICE (National Institute for Clinical Excellence) issued
new national guidelines for heavy menstrual bleeding in adults; ACOG
(American College of Obstetricians and Gynecologists) also released
guidelines on this topic in the USA, but focused on adolescents [2,3].
Since then, the availability of hormone therapy in France has tended to
decrease, and the literature on therapies that are alternatives to hys-
terectomy has grown.

The objectives of these new guidelines are to define the clinical and
other diagnostic strategies for AUB and to discuss treatment strategies
according to the presumed aetiological diagnosis and the patient’s age.
These guidelines established according to the GRADE methodology are
based on evidence obtained from the international literature [4,5]. They
have been produced by experts using a multidisciplinary approach to
provide an up-to-date and validated tool to help clinicians manage pa-
tients with AUB.

Materials and methods

The CNGOF named an organizing committee that in turn set up a
group of experts, mainly gynaecologists but also radiologists belonging
to other professional societies (e.g., the French Society of Radiology).
The group included two patients, both representatives of patient
organizations.

The organizing committee and expert coordinators initially deter-
mined the questions to be addressed and appointed experts responsible
for each question. These were formulated using a PICO (Patients,
Intervention, Comparison, Outcome) format. PubMed and Cochrane
databases were used to perform an extensive search of the literature
since 2000. The analysis only included publications in English or French
issued through September 2020, or those considered essential by the
experts.

We chose to address 37 questions divided into seven domains. These
domains reflect the PALM-COEIN (polyp; adenomyosis; leiomyoma;
malignancy and hyperplasia; coagulopathy; ovulatory dysfunction;
endometrial; iatrogenic; and not yet classified) classification developed
by the International Federation of Gynaecology and Obstetrics (FIGO). It
describes bleeding according to its functional or organic origin (AUB-X)
and the FIGO classification of fibroids according to their situation in the
uterus (types 0 to 7) [6-8]. The questions were chosen for three different
reasons: their importance, the existence of significant advances since the
previous guidelines, or the lack of consensus about them. The following
domains and questions were used for the collection and analysis of the
literature: Domain 1: Diagnosis of AUB (8 questions); Domain 2: AUB in
adolescents (4 questions); Domain 3: Treatment of idiopathic AUB
(AUB-N) (4 questions); Domain 4: Treatment of hyperplasia and endo-
metrial polyps: AUB-P and AUB-M (3 questions); Domain 5: Treatment
of type 0-2 fibroids (AUB-L) (5 questions); Domain 6: Treatment of type
2 or 3 (or higher) fibroids (AUB-L) (6 questions); Domain 7: Treatment of
adenomyosis (AUB-A) (7 questions).

The evidence was presented and discussed and recommendations
drafted in meetings, both in person and online. Proposed recommen-
dations by the experts were then discussed until a consensus was
reached. Each recommendation was labelled as strong or weak and a
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(high, moderate, low, and very low). Strong recommendations (framed
as “we recommend” or “clinicians should”) should be applied to most
patients, while weak recommendations (proposed as suggestions)
require discussion and shared decision-making. Overall, 36 recom-
mendations were drafted, 19 rated strong and 17 weak. The literature
provided no conclusive response to 14 questions, and we preferred not
to render a decision rather than to offer an expert clinical opinion based
only on experience, rather than evidence.

The draft guidelines were sent to reviewers (listed below) from
various specialties (gynaecologists, radiologists, paediatricians, endo-
crinologists, haematologists, and general practitioners). Their extensive
comments resulted in modification or correction in the text of this draft.

These guidelines replace those from 2008, previously issued by the
CNGOF on this topic. Nonetheless, in applying these guidelines, all
doctors must exercise their own judgment, taking into account their own
expertise and the specificities of their practice or establishment, to
determine the method of diagnosis or treatment best suited to the spe-
cific patient.

Results
Background

AUB generally involves heavy menstrual bleeding, defined by
frequent menstruation (more frequent than every 24 days), prolonged
menstruation (longer than 8 days), and heavy flow volume (more than
80 mL of blood loss each period). The total volume of blood loss can be
assessed by the pictorial blood assessment chart (PBAC) [9].

These guidelines do not cover lower genital haemorrhages (vulvar,
vaginal, or exocervical) or vaginal bleeding associated with pregnancy,
menopause, or other diseases (endocrinopathies and chronic diseases).

Detailed questioning enabling the establishment of a bleeding score
based on family and individual history of heavy bleeding helps to
identify women requiring an exploration of haemostasis. A gynaeco-
logical examination with a speculum is recommended to rule out lower
genital bleeding [1].

The first laboratory test to prescribe for a woman consulting for AUB
is a complete blood count to search for anaemia and thrombocytopoe-
nia. A plasma hCG assay must be performed if pregnancy is suspected to
be associated with upper genital tract bleeding. A hormonal work-up is
unnecessary for AUB, except for TSH for women with signs or risk fac-
tors of hypothyroidism [1].

The first imaging examination to perform for women consulting for
AUB is a pelvic ultrasound. Ideally, this examination should be per-
formed by an expert consultant experienced in pelvic imaging of
woman, with appropriate equipment used in optimal conditions. Mag-
netic resonance imaging (MRI) is habitually a second-line examination.

When an endometrial biopsy is necessary, the sample is usually taken
with a Cornier pipelle.

Any current use of hormonal treatment that influences the menstrual
cycle is likely to modify diagnostic and treatment strategies. Most of
these treatments have an antigonadotropic effect: combined oral con-
traceptives (COC)), progestogens, GnRH analogues (GnRHa), danazol,
anti-aromatases, selective progesterone receptor modulators (SPRMs)
including ulipristal acetate (UPA), levonorgestrel-releasing intrauterine
systems (52 mg) (LNG-IUS), etc.

The interventional radiology techniques studied for diagnosis and
treatment of fibroids and adenomyosis are uterine artery embolization
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(UAE) and high-intensity focused ultrasound (HIFU).

Conservative surgical treatment refers to the techniques of endo-
metrial resection and endometrial ablation, and myomectomy for fi-
broids. The first-generation techniques are performed under
hysteroscopy: endometrial resection by loop diathermy or ablation by
roller-ball. The second-generation techniques allow thermocoagulation
of the endometrium by thermal balloon endometrial ablation, with the
intrauterine balloon heated to around 80 °C or a system emitting radi-
ofrequency waves (radiofrequency ablation, RFA). Myomectomies can
be performed by hysteroscopy (type 0-2 fibroids) or by laparoscopy and
laparotomy (type 3 or higher).

Non-conservative — that is, radical — surgical treatment is a hys-
terectomy, preferentially by a laparoscopic or vaginal approach. None-
theless, if technical or anatomical conditions do not allow a safe
minimally-invasive approach, a laparotomy can be envisioned.

Domain 1: Diagnosis
PICO 1: For women with AUB, is a PBAC more effective than

other techniques (chemical method or self-report) for assessing
menstrual volume and reaching a specific AUB diagnosis?

R1.1-In cases of diagnostic doubt for adults with AUB, we suggest
a PBAC with a threshold of 100 (for the Higham score) to define
the types of AUB.

Weak recommendation, Moderate quality of evidence.

R1.2 — In adolescents with AUB, we recommend a PBAC with a
threshold of 100 (for the Higham score) to define types of AUB.

Strong recommendation, Moderate quality of evidence.

Rationale

The performance of the PBAC for assessing AUB, as validated by the
alkaline haematin technique, is satisfactory with its sensitivity ranging
from 58% to 97% and its specificity from 8% to 96% [10]. No data
compare the PBAC and self-report for adult women complaining of AUB.
There is no evidence supporting the systematic performance of PBAC in
all women to establish a diagnosis of AUB, except when diagnostic doubt
exists. One study has compared the PBAC and self-report in adolescents:
more than 60% of adolescents who considered their periods normal had
a PBAC > 100 [11]. These results thus favour PBAC use in this age
group.

PICO 2: For women with AUB, is a haematological work-up
including a complete blood count and ferritinaemia more effec-
tive than a complete blood count alone for assessing the extent and
consequences of this bleeding?

No Recommendation

Rationale

The prevalence of iron deficiency among women is estimated at 10%
and that of anaemia at 2% to 5% [12]. The prevalence of symptoms
associated with isolated iron deficiency is not known, but they are
generally minor, non-specific, and not severe. We cannot issue a
recommendation about the utility of prescribing a ferritinaemia mea-
surement together with a complete blood count in women reporting
AUB given the absence of any study comparing this combination with
the complete blood count alone.

PICO 3: In women with AUB not using hormonal treatment
(contraceptive or other), are imaging examinations more effective
than laboratory haemostasis testing as a first-line method for
establishing an aetiological diagnosis?
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R1.3 - The following tests are recommended for adults with AUB
not using any hormonal treatment and with normal ultrasound
findings: a complete blood count, a coagulation work-up (pro-
thrombin time, activated clotting time, and fibrinogen), and
testing for von Willebrand disease (von Willebrand factor [vVWF],
Factor VIII, vWF activity, and vWF antigen).

Strong recommendation, Low quality of evidence.

Rationale

There are no available data comparing the performance of imaging
and laboratory testing. Only one third of adults with AUB have ultra-
sound abnormalities (PALM) [13,14]. In other women without an aeti-
ology found on pelvic ultrasound, a complete blood count, a coagulation
work-up, and a search for von Willebrand disease must be performed.

PICO 4: In women with AUB not using hormone treatment
(contraceptive or other), without haemostasis disorders, and with
normal pelvic ultrasound findings, is a pelvic MRI necessary to
establish an aetiological diagnosis?

R1.4 - In a woman with AUB not using hormone treatment and
without any haemostasis disorders, we suggest that a pelvic MRI
not be performed unless the pelvic ultrasound performed by an
expert shows abnormalities.

Weak recommendation, Very low quality of evidence.

Rationale

No recent study has evaluated the utility of MRI among women with
AUB and normal pelvic ultrasound findings. The negative predictive
value (NPV) was 82% for two-dimensional (2D) pelvic ultrasound in the
two old studies that considered the question [15,16]. The estimated NPV
of 3D ultrasound is 92% (16). MRI has an NPV of 86% for the diagnosis
of uterine cavity abnormalities (17). The data in the literature show that
a pelvic ultrasound, when performed by a specialist ultrasonographer
and with normal findings, enables uterine pathology to be ruled out
[15,16].

PICO 5: In women with AUB not using hormonal treatment
(contraceptive or other), without haemostasis disorders, and with
abnormal pelvic ultrasound findings, is a pelvic MRI necessary to
support an aetiological diagnosis?

R1.5 — In women with AUB not using hormonal treatment whose
pelvic ultrasound reveals one or more type 2 (or higher) uterine
fibroids, a pelvic MRI is recommended to map these fibroids
before myomectomy (if the ultrasound is considered insufficient)
or interventional radiology.

Strong recommendation, Low quality of evidence.

R1.6 — We suggest that an additional pelvic MRI not be performed
in women with AUB not using hormonal treatment whose pelvic
ultrasound findings show polyps or adenomyosis, unless there is
doubt about the diagnosis of adenomyosis.

Weak recommendation, Low quality of evidence.

Rationale

Three principal uterine disorders are considered when the ultra-
sound findings are abnormal: polyps, fibroids, and adenomyosis. For the
diagnosis of polyps, MRI is no more valuable than 2D ultrasound [18].
Hysterosonography performs better than MRI [17,19]. For the diagnosis
of fibroids, MRI performs no better than ultrasound when the fibroid has
a typical appearance. MRI is better than ultrasound for specifying fibroid
size, site, and morphology and therefore for determining the treatment
strategy. For submucosal fibroids, hysterosonography performs better
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than both MRI and ultrasound [17,18,20]. For adenomyosis, meta-
analyses estimating the pooled diagnostic properties of MRI and of ul-
trasound have reported no significant difference between them, with the
reference diagnosis based on the pathology examination of the hyster-
ectomy specimen [21]. A recent study with MRI results as the reference
suggests that ultrasound sensitivity for a diagnosis of adenomyosis is low
[22].

PICO 6: In women with AUB not using hormonal treatment
(contraceptives or other) with normal laboratory results and a
pelvic ultrasound suggestive of an intracavitary pathology, does
hysteroscopy perform better than the other imaging examinations
(hysterosonography, pelvic MRI) for establishing an aetiological
diagnosis?

R1.7 — We suggest that complementary examinations (diagnostic
hysteroscopy, hysterosonography or pelvic MRI) not be routinely
ordered for women with AUB who are not using hormonal treat-
ment, who have normal laboratory results, and whose pelvic ul-
trasound enabled diagnosis of an intracavitary pathology.

Weak recommendation, Low quality of evidence

R1.8 - In cases of doubt about the ultrasound diagnosis of an
intracavitary pathology, we recommend that a hysteroscopy or a
hysterosonography be performed to establish a diagnosis of one or
more polyps or type 0-2 fibroids, or an MRI if the development of
a submucosal fibroid (types 1 and 2) is suspected and the pre-
ceding examinations cannot be carried out.

Strong recommendation, Low quality of evidence

Rationale

Ultrasound, hysteroscopy, and hysterosonography all have good —
and similar — diagnostic performance for affirming the diagnosis of an
intracavitary pathology [17,19,23].

MRI performs less well than hysterosonography for the diagnosis of
polyps, but better than hysteroscopy for the diagnosis of a submucosal
fibroid [17,19]. No evidence supports preferring to recommend one or
the other of these methods to characterize intracavitary uterine abnor-
malities. The choice can be based on the feasibility and acceptability of
hysterosonography at the same time as ultrasound (in cases of diag-
nostic doubt), of outpatient hysteroscopy if the facility allows it, and the
possibility of an MRI (in cases of diagnostic doubt), taking into account
the availability of the device and the cost of the procedure.

PICO 7: In an adult woman with AUB and a thickened endo-
metrium on pelvic ultrasound, is an endometrial biopsy necessary
to enable a diagnosis of endometrial hyperplasia?

R1.9 - In adults with AUB, we recommend an endometrial biopsy
if the endometrial thickness exceeds 15 mm.

Strong recommendation, Low quality of evidence

R1.10 - In adults with AUB, we recommend an endometrial biopsy
in the presence of risk factors for endometrial cancer (perimeno-
pause, high body mass index, diabetes, nulliparity, genetics).

Strong recommendation, Low quality of evidence

Rationale

AUB is associated with a risk of complex or atypical hyperplasia or
cancer in 1.7% to 4.9% of cases [24-26]. A thickened endometrium on
pelvic ultrasound is associated with a risk of endometrial hyperplasia in
7.6% of cases [26]. Nonetheless the ultrasound threshold for abnormal
endometrial thickening among women during a period of normal
menstruation has not been clearly established: 12 to 15 mm depending
on the series [27,28]. Moreover the maximum values of endometrial
thickness observed during the secretory phase of a normal menstrual
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cycle (12 to 14 mm) must also be taken into account.

Studies have evaluated the diagnosis of abnormal histology, defined
by complex and/or atypical hyperplasia or carcinoma in cases of
menometrorrhagia, regardless of endometrial thickness. In premeno-
pausal women with AUB, abnormal endometrial histology is signifi-
cantly correlated with age, body mass index, diabetes, nulliparity, and
endometrial thickness greater than 12 mm [26]. An endometrial biopsy
must therefore be performed among women with risk factors for endo-
metrial cancer.

PICO 8: In women with AUB and using hormonal contraception,
are modifications of the treatment regimen preferable to diagnostic
exploration (imaging or biopsy) as a first-line treatment?

No Recommendation

Rationale

Unexpected vaginal bleeding and/or spotting in users of hormonal
contraception are frequentevents: COC (30% to 50%), oral pro-
gestogens (30%), and contraceptive implant (34%) [29-32]. Nonethe-
less, the cases of AUB defined by a PBAC bleeding score >100 occurring
during the use of hormonal contraception are rarer events that are
difficult to quantify.

There are no data in the literature that define a diagnostic strategy or
treatment orientation for women with AUB who are using hormonal
contraception. Professional societies have formulated expert opinions
suggesting the performance of a work-up to search for a cause that could
explain the onset of the bleeding according to the clinical context before
proposing to modify the treatment regimen [33,34]. The differential
diagnoses to rule out are pregnancy, infection, drug interaction, or an
organic uterine pathology. Numerous treatment options have been
tested for short-term control of unexpected bleeding in users of contra-
ception, especially of pure progestogens. These options include com-
bined oestrogens, tranexamic acid, non-steroidal anti-inflammatory
drugs (NSAIDs), and mifepristone. The results have been disparate and
the low power of the studies means that no management can yet be
proposed [35].

In adults with AUB using hormonal contraception, there is no evi-
dence for preferring either a diagnostic exploration (imaging or biopsy)
or modifications of the treatment regimen.

Domain 2: Adolescents
PICO 9: In adolescents with AUB, is haemostasis testing a more

effective first-line examination than imaging for establishing an
aetiological diagnosis?

R2.1 — In adolescents with AUB, we recommend haemostasis
testing as a first-line work-up.

Strong recommendation, Low quality of evidence

Rationale

The prevalence of haemostasis disorders in adolescents with AUB is
on the order of 10% to 65% according to series that come mainly from
specialised centres [36-44]. Their diagnosis involves complementary
testing (especially haematological, for example, for von Willebrand
disease) that will be necessary throughout their lives. The other causes
of AUB that can be diagnosed by pelvic ultrasound are relatively rare in
adolescents (1.3%) [45].

There are no existing studies comparing the diagnostic performance
of a haemostasis work-up with that of a pelvic ultrasound in adolescents
with AUB. Nonetheless, in view of the high prevalence of haemostasis
disorders and the low prevalence of ultrasound abnormalities in this
population, haemostasis testing is indicated first.
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PICO 10: In adolescents with AUB and normal haemostasis re-
sults, is pelvic MRI more effective than pelvic ultrasound for
establishing an aetiological diagnosis?

R2.2 — In adolescents with AUB and normal haemostasis results,
we suggest performing a pelvic ultrasound rather than an MRI as
the first-line imaging work-up.

Weak recommendation, Low quality of evidence

Rationale

Organic aetiologies of AUB are rare in adolescents (1.3%) [45]. A
pelvic ultrasound can be performed by the suprapubic or transvaginal
route, by expert ultrasonographers, and this equipment is often simpler
to access than MRI. Nonetheless, the performance of the suprapubic
route can be limited by parietal echogenicity, and the transvaginal route
may not be possible for teens with no previous sexual activity.

No study has compared the diagnostic performance of MRI and
pelvic ultrasound in adolescents with AUB and normal haemostasis
findings. Pelvic MRI has not been evaluated in adolescents with AUB.
Pelvic MRI does not appear to perform better than pelvic ultrasound for
a pelvic evaluation of adolescents with AUB [46].

PICO 11: In adolescents with AUB, normal haemostasis findings,
and normal pelvic imaging, is hormonal treatment (contraceptive
or other) more effective and better tolerated than non-hormonal
therapies for treating AUB?

No Recommendation

Rationale

Although it is frequent and disabling, few studies have examined
treatment options for idiopathic AUB in adolescents. Moreover, the
various treatment trials for adults include no adolescent “subgroup”.

The objective of hormonal therapy is to obtain long-term oligome-
norrhoea or amenorrhoea, while anti-inflammatory or anti-fibrinolytic
treatments are administered on an ad hoc basis. One randomized trial
comparing tenoxicam to a COC provided evidence supporting the use of
this NSAID at the acute phase of idiopathic AUB: shorter hospitalizations
(6.9 +/—2.9d vs 8.5+/—-2.6 d, P = 0.001); significant improvement in
haemoglobin concentration (11.5 +/—1.8 g/dL vs 10.4 +/— 1.5 g/dL, P
= 0.05) [47].

Other studies, comparative or not, have shown that the effectiveness
of tranexamic acid in reducing the menstrual flow is similar to that of
COC (44). The effectiveness and tolerability of hormonal treatments
vary according to their routes of administration (intrauterine versus
oral) but also between patients. One study showed an improvement of
symptoms in 93% of adolescents treated by the placement of an LNG-IUS
[48]. Finally, for women wanting contraception, among 193 women
aged 18 to 25 years, continuation of treatment to the end of one year was
similar for EPC (73%) and LNG-IUS (80%), P = 0.28 [49].

In adolescents with idiopathic AUB, all treatments are effective and
well tolerated. The quality of evidence of the only randomized study was
low. In the absence of other comparative studies among adolescents, it is
not possible to recommend one treatment over any other.

PICO 12: In adolescents with AUB, abnormal haemostasis find-
ings, and normal pelvic imaging, is hormonal treatment (contra-
ceptive or other) more effective and better tolerated than non-
hormonal therapies for treating AUB?

No Recommendation

Rationale
The treatment of adolescent AUB secondary to a haemostatic
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abnormality is dominated by the specific management for the specific
haemostatic disorder [50].

The objective of hormonal therapy is to obtain long-term oligome-
norrhoea or amenorrhoea, while anti-fibrinolytic treatments are
administered on an ad hoc basis.

No study has compared the effectiveness and tolerability of treat-
ments, hormonal or not, in adolescents with AUB and a haemostasis
disorder.

In the absence of a study focused on a population of adolescents with
abnormal haemostasis findings and normal imaging, it is not possible to
recommend one treatment rather than another. We recommend that
French adolescents with AUB and abnormal haemostasis findings be
referred to a reference hospital for rare gynaecological diseases with
expertise in bleeding disorders (French coordinating centre: Necker
Hospital, Paris. https://www.maladiesrares-necker.aphp.fr/pgr/).

Domain 3: Idiopathic AUB (adults) (Fig. 1)
PICO 13: In women with idiopathic AUB, are hormonal thera-

pies more effective and better tolerated than non-hormonal ther-
apies for treating AUB?

R3.1 — In women with idiopathic AUB and wanting to become
pregnant soon, we suggest a non-hormonal first-line treatment,
with a preference for anti-fibrinolytic agents.

Weak recommendation, Low quality of evidence.

R3.2 - In women with idiopathic AUB and no desire for pregnancy
in the short-term, we recommend as a first-line treatment an LNG-
IUS (52 mg) (in the absence of any contraindication).

Strong recommendation, Moderate quality of evidence

Rationale

Several studies grouped for meta-analyses make it possible to
compare the effectiveness and tolerability of different types of
treatment:

1) Oral hormonal treatment vs non-hormonal treatment. Norethister-
one acetate treatment administered in the second half of the men-
strual cycle is inferior to treatment by anti-fibrinolytic agents
(tranexamic acid) for control of AUB, patient satisfaction (OR 0.31;
95% CI 0.13, 0.71) and QoL [51]. Medroxyprogesterone acetate
(MPA) used 20 days a month is inferior to tranexamic acid for
duration of bleeding and QoL (failure rate 28.9% vs 6.1%, P = 0.003)
[52].

Comparison between medical non-hormonal treatments. Tranexamic
acid (anti-fibrinolytic) was more effective than mefenamic acid
(NSAID) and etamsylate (anti-fibrinolytic) for the control of AUB,
defined by the objective and subjective improvement of symptoms
(RR 1.4; 95% CI 1.2, 1.7) [53].

The LNG-IUS vs other oral hormonal and non-hormonal therapies.
The LNG-IUS is superior to non-hormonal treatment (tranexamic
acid) and oral hormonal treatment (norethisterone acetate, COC) for
AUB control, QoL, and satisfaction (RR 1.3; 95% CI 1.0, 1.6) [54].

2)

3

-

Side effects to non-hormonal oral treatments are very rare. Tra-
nexamic acid is contraindicated in women with a history of venous and
arterial thromboembolic events and in the case of additional thrombo-
embolic risk factors. In a case-control study assessing the risk of venous
thromboembolism associated with AUB treatment (134 cases and 552
controls), the adjusted OR associated with the use of tranexamic acid
was 3.2 (95% CI 0.7, 15.7) versus 5.5 (95% CI 2.1, 14.4) for mefenamic
acid, and 2.4 (95% CI 1.0, 5.8) for norethisterone acetate [55].

For hormonal therapy, progestogens (specific compounds not spec-
ified) were associated with venous accidents in a WHO case-control
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study (7 cases vs 12 controls), adjusted OR 5.9 (95% CI 1.2, 30.1) [56].
Oral use of MPA has not been studied alone, but the risk of thrombo-
embolism rises when MPA is administered by injection for contraception
(OR 3.0) [57]. Nonetheless, the relative risk of venous thromboembo-
lisms associated with treatment by chlormadinone acetate (a macro-
progestogen used for AUB in France) is not significant: RR 0.8; 95% CI
0.2, 3.9 [58]. Comparison of oral progestogen treatment and the LNG-
IUS with non-hormonal treatments found no difference in the onset of
side effects. On the other hand, use of the LNG-IUS is associated with
fewer treatment failures and better treatment continuation.

PICO 14: In women with idiopathic AUB who no longer desire
future fertility, are medical treatments more effective and better
tolerated than surgical treatment for AUB?

R3.3 - For women younger than 42 years with idiopathic AUB who
no longer desire future fertility, we recommend offering the LNG-
IUS (52 mg) (in the absence of contraindications) as a first-line
treatment because of its effectiveness and its contraceptive
benefits.

Strong recommendation, Moderate quality of evidence

R3.4 - For a woman 42 years or older with idiopathic AUB wishing
to keep her uterus but not her fertility, we suggest that endome-
trial ablation, because of its lower rate of side effects, be offered as
a first-line treatment rather than the LNG-IUS (52 mg).

Weak recommendation, Moderate quality of evidence.

Rationale
Several studies grouped for different meta-analyses allow a com-
parison of the effectiveness of different types of treatment:

1) Medical treatment (excluding the LNG-IUS) vs conservative (endo-
metrial ablation) or radical (hysterectomy) surgical treatment.
Medical treatment is inferior to conservative and radical surgical
treatment for control of AUB and for the patient’s QoL, tolerance,
and satisfaction at 1 to 2 years later [59-63]. Longer-term data (2-5
years) do not find differences for bleeding control or satisfaction, but
this result must be considered in light of both the poverty of the
available literature and the high proportion of patients treated
medically who subsequently have surgical treatment [62,63]. Med-
ical treatment is associated with more adverse effects than conser-
vative surgical treatment [59-61]. It is also associated with more
frequent recourse to repeat surgery than either conservative or
radical surgical treatment [59-63].

LNG-IUS vs conservative surgical treatment (endometrial ablation).
These did not differ for amenorrhoea rate or patient satisfaction at 1
year [54]. QoL at 1 year and satisfaction at 2 years (RR 1.1; 95% CI
1.0, 1.3) favoured surgery, but at 5 years both were better for the
LNG-IUS: RR 1.5; 95% CI 1.1, 1.9. The LNG-IUS was associated with
more side effects than endometrial ablation: RR 2.1; 95% CI 1.4, 2.9.
The risk of a secondary hysterectomy was higher after insertion of an
LNG-IUS than after endometrial ablation at one year (RR 2.6; 95% CI
1.5, 4.4), but this risk disappears after a year (RR 1.1; 95% CI 0.5,
2.6) [54]. The risk of hysterectomy is higher after conservative sur-
gery than after LNG-IUS placement among women up to the age of
42 years (RR 5.3; 95% CI 1.2, 22.9), but this risk disappears after the
age of 42 (RR 0.5; 95% CI 0.2, 1.2) [64].

LNG-IUS vs radical surgical treatment (hysterectomy). The
improvement of the PBAC at 2 years is clearly superior for radical
surgery [54]. There is no difference in terms of either patient satis-
faction at 5 years (RR 1.0; 95% CI 0.9, 1.1) or QoL. Radical surgery is
associated with an excess risk of early deep infection (RR 5.9; 95% CI
1.5, 20), while the LNG-IUS had more long-term adverse effects,
especially ovarian cysts (RR 2.7; 95% CI 1.2, 6.0) and dorsolumbar
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pain (RR 1.7; 95% CI 1.2, 2.4). The risk of recourse to secondary
surgery is logically increased with an LNG-IUS.

Comparison between conservative surgical treatments. There is no
difference in effectiveness in terms of improvement in PBAC, ame-
norrhoea rate, or patient satisfaction between the first-generation
conservative surgical treatments and the subsequent generations
[65]. A large retrospective cohort study shows that the failure rates
of the first- and second-generation techniques are respectively 13%
and 10% at 18 months (P < 0.001) and 22% and 19% at 60 months
(NS) [66]. The second-generation techniques are associated with
shorter operative time and are performed under local anaesthesia
more often [65]. On the other hand, they are subject to technical
failure more often. The risk of major complications is higher with the
first-generation treatments in the meta-analysis, but that was not
observed in the retrospective French cohort [65,66]. The risk of
repeat surgery in the 5 years after initial management did not differ
between the groups.

4)

PICO 15: In women with idiopathic AUB eligible for surgery and
not desiring future fertility, is conservative surgical treatment as
effective and well tolerated as hysterectomy?

R3.5 — In a woman with idiopathic AUB eligible for surgical
treatment and desiring to keep her uterus, but not future fertility,
we recommend that a technique of endometrial resection or
ablation be proposed as a first-line treatment.

Strong recommendation, Moderate quality of evidence

R3.6 — In a woman with idiopathic AUB eligible for surgical
treatment and without any desire to preserve her uterus, we
recommend that hysterectomy by a laparoscopic or vaginal route
be proposed as a first-line treatment.

Strong recommendation, Low quality of evidence.

Rationale

Conservative surgical treatment (endometrial resection or ablation)
and hysterectomy are both effective and well-tolerated techniques for
treating idiopathic AUB in adults with no desire for a future pregnancy.
The improvement in bleeding (PBAC scores) was better among women
treated by hysterectomy [67]. The two groups had similar and high rates
of satisfaction at 1 year (77% vs 82%; RR 0.9; 95% CI 0.8, 1.0) and 4
years after surgery (68% vs 76%: RR 0.9; 95% CI 0.8, 1.0), but the QoL
evaluation tended to be better after hysterectomy for some criteria
[68-72].

The risk of repeat surgery when the initial treatment failed within 4
years was higher among women treated conservatively (38% vs 1%; RR
36.3; 95% CI 5.1, 259.2) [67]. The risk of postoperative complications
(infection, pelvic or parietal haematoma, or transfusion) was higher
among women treated by hysterectomy (6-48%) than by endometrial
ablation (4-12%). Conservative surgical treatments were associated
with shorter times than hysterectomies for all relevant intervals: oper-
ative time, length of hospital stay, convalescence, and time to return to
work. The initial studies compared the first-generation techniques of
endometrial resection/ablation to transabdominal hysterectomy, while
more recent studies have compared the second-generation techniques of
endometrial ablation to total or subtotal hysterectomy by the laparo-
scopic or vaginal route. The differences in terms of the length of the
intervention, hospitalization, convalescence, and time to return to work
persist in recent studies, but are less pronounced than in the initial
studies [69,70,72-74].

The data from the literature do not support a recommendation in
favour of conservative or radical surgery for all women, because both
techniques have a good benefit (efficacy)/risk (complications) balance.
Nonetheless, an endometrial resection or ablation can be proposed in
first line to women who desire to keep their uterus, to diminish their
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postoperative morbidity and the duration of their convalescence. A
hysterectomy can be proposed as a first-line treatment for women who
do not want to keep their uterus, to reduce the risk of repeat surgery for
recurrent AUB by using a laparoscopic or vaginal approach performed
by experienced surgeons in well-equipped operating rooms [75].

PICO 16: In women with AUB due to a benign uterine pathology,
is the correction of preoperative anaemia associated with a
decrease in surgical morbidity and mortality?

R3.7 — In women with AUB due to a benign uterine pathology, we
suggest that preoperative anaemia be corrected by iron supple-
mentation — associated or not with hormonal therapy (GnRHa) —
to reduce surgical morbidity and mortality.

Weak recommendation, Low quality of evidence.

Rationale

Preoperative anaemia is associated with an increase in mortality,
morbidity, and perioperative transfusion rates in most surgical spe-
cialties [76,77]. Three retrospective studies from large databases
confirm this information for the population of non-menopausal women
who are candidates for gynaecological surgery (hysterectomy, myo-
mectomy) for benign uterine pathologies: mortality (0.5% vs 0.1%;
adjusted OR 2.4; 95% CI 1.1, 5.4, P < 0.001), and morbidity 5.1% vs
2.5%; adjusted OR 1.8; 95% CI 1.5, 2.2, P < 0.001) [78-80].

The modes for the correction of anaemia available before surgery in
non-menopausal women are GnRHa, iron supplementation of iron-
deficiency anaemia, progestogen treatments, and finally haemostatic
substances. The GnRHa used before surgery for fibroids allows the gain
of around one point of haemoglobin [81]. One study has identified
perioperative transfusion as a factor related to increased postoperative
morbidity for laparoscopic hysterectomy for benign diseases [82].
Intermittent oral iron supplementation in non-menopausal women can
reduce anaemia [83]. No studies in gynaecology assess preoperative
intravenous (IV) iron supplementation aimed at diminishing recourse to
perioperative transfusion. A Cochrane review published in 2019 on this
subject in other surgical domains was not able to reach a conclusion
[84]. More recently, a randomized controlled trial evaluated preopera-
tive intravenous iron supplementation for anaemia before abdominal
surgery (including 30% with gynaecological indications): this supple-
mentation allowed partial correction of the anaemia, but had no impact
on the rates of transfusion, mortality, or complications at one month, nor
on QoL [85].

The widely recognized principle of “patient blood management” in
surgery is defined as the detection of preoperative anaemias (iron-
deficient or not) and their correction by means other than transfusion
whenever possible [86]. Thus, GnRHa and iron supplementation used
before surgery are well tolerated, except for menopausal symptoms for
the GnRHa and gastrointestinal disorders for oral iron.

Overall, no study has evaluated the effect of correcting preoperative
anaemia on the morbidity and mortality of gynaecological surgery
indicated for AUB. Nonetheless, the literature confirms that preopera-
tive anaemia is a risk factor for postoperative morbidity and mortality in
non-menopausal women undergoing an abdominal hysterectomy or
myomectomy. The indirect proof from other specialties and the strong
impact of preoperative anaemia on morbidity provide incentives to
correct preoperative anaemia.

Domain 4: Endometrial hyperplasia and polyps

PICO 17: In women with AUB associated with non-atypical
endometrial hyperplasia, are medical treatments more effective
and better tolerated than conservative surgical treatment for
treating AUB? (Fig. 1)
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R4.1 — In women with AUB associated with non-atypical endo-
metrial hyperplasia and desiring to remain fertile, we recommend
proposing treatment by the LNG-IUS (52 mg) as a first-line treat-
ment (in the absence of contraindications).

Strong recommendation, Moderate quality of evidence.

R4.2 — We suggest that women with AUB associated with non-
atypical endometrial hyperplasia and without any desire to
remain fertile be offered either treatment by the LNG-IUS (52 mg)
(in the absence of contraindications) or endometrial resection or
ablation.

Weak recommendation, Low quality of evidence.

Rationale

The AUB associated with non-atypical endometrial hyperplasia is
associated with a low risk of neoplastic degeneration (1% to 3%) [87].
The literature has evaluated in particular the various medical treatments
for women with non-atypical endometrial hyperplasia who desire future
fertility.

In terms of effectiveness for the regression of hyperplasia, the LNG-
IUS is superior to oral progestogens at 6 months (89% vs 72%; OR
2.9; 95% CI 2.1, 4.1), at 12 months (80% vs 51%; OR 3.8; 95% CI 1.7,
8.2), and at 24 months (90% vs. 56%, OR 7.5; 95% CI 2.5, 21.8) [88,89].
For endometrial hyperplasia, the LNG-IUS is associated with fewer
secondary hysterectomies (OR 0.26; 95% CI 0.15, 0.46), fewer treatment
withdrawals due to adverse effects (OR 0.41; 95% CI 0.12, 1.35) and
more women reporting satisfaction (OR 5.3; 95% CI 2.5, 11.1)),
compared with non-intrauterine progestogens [89].

Other progestogens, such as intramuscular MPA, and an aromatase
inhibitor (letrozole), are effective treatment options with a regression
rate for lesions exceeding 90% at 6 months [90,91]. Nonetheless, these
substances are either not available in France or do not have a marketing
authorization, so that medical treatment is limited to the LNG-IUS alone.
No studies have evaluated GnRHa in endometrial hyperplasia without
atypia.

Among women who do not desire to remain fertile, conservative
surgical treatment by endometrial ablation — either initially or if
medical treatment fails — enables normalization of the AUB symptoms
(97% reduction) and improvement of QoL (80%) with a low risk of
major intraoperative complications (3%) [92].

Overall, for progestogens, intrauterine administration must be pro-
posed preferentially, in view of its superiority for effectiveness, tolera-
bility, and availability. Despite the absence of comparative studies
between medical treatment and conservative surgery among women
with non-atypical endometrial hyperplasia, no apparent difference in
effectiveness appears to exist between these two strategies. A first- or
second- generation conservative surgical treatment can be proposed
initially or after the failure of medical treatment to women who do not
desire to remain fertile. There is no evidence for systematic endometrial
biopsy or ultrasound follow-up in women with AUB associated with non-
atypical endometrial hyperplasia, providing the outcome is successful.

PICO 18: In women with AUB associated with atypical endo-
metrial hyperplasia wishing to remain fertile, are medical treat-
ments an effective and safe alternative to hysterectomy? (Fig. 2)

No Recommendation

Rationale

Patients with AUB associated with atypical hyperplasia have a risk of
progression to cancer that ranges from 8% to 29% [87].

Among women with AUB associated with atypical hyperplasia,
wishing to remain fertile, hormonal treatment (progestogens alone or
associated with GnRHa) allow a regression rate of 66% to 85%, a
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Fig. 1. Decision tree for treatment of women with idiopathic AUB or non-atypical endometrial hyperplasia. Notes: AUB: abnormal uterine bleeding; LNG-IUS: le-

vonorgestrel intra-uterine system 52 mg.

recurrence rate of 23% to 30%, and a live birth rate of 26% to 41% with
a follow-up on the order of 3 years [93-96].

Megestrol acetate, at a dose ranging from 40 to 100 mg, enables a
histologic regression rate of endometrial hyperplasia with atypia of 66%
to 100% [97,98]. Nonetheless, the risk of recurrence is approximately
30% [96].

The effectiveness of the LNG-IUS is similar to that of the principal
oral progestogen treatments (norethisterone and MPA) with a histo-
logical regression rate of atypical hyperplasia ranging from 76% to
100% [95,99]. The adverse effects of the LNG-IUS are similar to those of
oral progestogen, except for spotting, which is 2-3 times more frequent
with this device [99].

Associated with other progestogen treatments or conservative sur-
gery (endometrial ablation), GnRHa may have benefits [100-102]. The
adverse effects secondary to menopause that it may induce have not
been evaluated in this situation, especially the risk of osteoporosis.

Overall, in women with AUB associated with atypical endometrial
hyperplasia wishing to remain fertile, medical treatments can be an
alternative to hysterectomy, but there is nonetheless a risk of progres-
sion or recurrence during or after treatment. This rare situation requires
cooperative multidisciplinary management, proposed especially by the
PREFERE network in France, headquartered at Bichat Hospital, Paris htt
ps://hopitauxnord-u-pariscite.aphp.fr//centre-prefere/prefere-centre
-de-reference/.

PICO 19: In women with AUB associated with a benign endo-
metrial polyp and not considering a future pregnancy, is first- or
second-generation conservative surgical treatment associated with
polyp resection more effective and better tolerated than resection
of the polyp alone to treat the AUB and prevent its recurrence?
(Fig. 3)

R4.3 — In women with AUB associated with a benign endometrial
polyp and not considering a future pregnancy, we suggest that
polyp resection be combined with a first-generation (or by
extension, second-generation) conservative surgical treatment.

Weak recommendation, Very low quality of evidence.

Desire to keep her uterus and for future fertility

No preference about keeping her uterus

Rationale

AUB due to a benign uterine polyp is a standard situation, but the
literature about its frequency and causal link is sparse. When a polyp is
identified in woman with AUB, hysteroscopic exploration is indicated to
identify its histologic type and to excise it [103].

Three retrospective studies have compared the resection of a polyp
associated with endometrial resection or ablation to resection of the
polyp alone:

1) In a series of 367 women with a median follow-up of 40 months,
symptom regression (98% vs 93%, P < 0.05) and satisfaction (97% vs
91%) were best with resection of both polyp(s) and endometrium
[104];

2) In a series of 78 women, there was no difference in effectiveness,
judged by the criterion of no repeat surgery at 4 years (54% vs 41%;
P =0.08) [105];

3) The reintervention rate was higher in the case of polyp resection
alone (15% vs 0%) in a series of 34 women [106].

These data tend to favour the combination of 2 treatments during the
same operative hysteroscopic intervention. The risk of complications
(uterine perforation, fluid absorption) is theoretically higher when the
polyp resection is combined with endometrial ablation than when the
resection takes place alone. Nonetheless this risk is very rare for both
techniques and therefore acceptable.

Domain 5: Type 0-2 fibroids (Fig. 4)

PICO 20: In women with AUB associated with one or more type
0-2 fibroids and with no immediate desire for pregnancy, are
hormonal treatments more effective and better tolerated than
hysteroscopic myomectomy for treating AUB?

No Recommendation

Desire for pregnancy in Progestogens
( the short term GnRHa
T No desire for pregnancy Progestogens
in the short term GnRHa
0 Hysterectomy

Fig. 2. Decision tree for treatment of women with AUB and atypical endometrial hyperplasia. Notes: AUB: abnormal uterine bleeding; GnRHa: GnRH analogues.

97


https://hopitauxnord-u-pariscite.aphp.fr//centre-prefere/prefere-centre-de-reference/
https://hopitauxnord-u-pariscite.aphp.fr//centre-prefere/prefere-centre-de-reference/
https://hopitauxnord-u-pariscite.aphp.fr//centre-prefere/prefere-centre-de-reference/

J.L. Brun et al.

Desire for future fertility
Q No desire for pregnancy

Desire to keep her uterus

European Journal of Obstetrics & Gynecology and Reproductive Biology 288 (2023) 90-107

Desire for pregnancy in

Polyp
F the short term

resection

Polyp

in the short term resection

No desire for future fertility == Polyp resection and endometrial ablation

No preference about keeping her uterus =) Polyp resectionand endometrial ablation

Fig. 3. Decision tree for treatment of women with AUB and endometrial polyp. Notes: AUB: abnormal uterine bleeding.

Rationale

The hormonal therapies available to reduce or stop AUB are the LNG-
IUS, oral progestogens, COC, and GnRHa. The LNG-IUS is effective for
AUB (all causes combined) in 90% of cases [54]. It has no effect on fibroid
volume. Type 0-1 fibroids can impede the IUS placement and promote
spontaneous expulsions. While GnRHa is equally effective, it has impor-
tant side effects (including but not limited to hot flushes and osteoporosis)
that prevent any recommendation for its long-term use [107].

Hysteroscopic myomectomy is the reference treatment for type 0-2
fibroids. It effectively treats AUB in women with a normal-size uterus
[108]. Its operative time, length of stay, and convalescence are short,
and it enables an early return to work. Hysteroscopic myomectomies
lead to stopping AUB in 70% of cases with a two-year follow-up and
prevent recurrence in more than 90% of cases [109]. The very low
complication rate is acceptable.

The only study related to this question compared the effectiveness of
the LNG-IUS to that of thermal endometrial balloon ablation in women
with AUB associated with type 1-2 fibroids < 5 c¢m, in women not
considering pregnancy [110]. Both techniques were effective for
reducing bleeding (reduction of PBAC: 345 + 42 vs 338 + 47), improved
the haemoglobin level (2.6 + 0.9 vs. 3.0 + 1.0), and yielded a high
satisfaction rate (78% vs 88%), with no significant differences between
methods.

Overall, oral hormonal therapies, the LNG-IUS, and hysteroscopic
myomectomy are effective and well tolerated for treating AUB. In the
absence of a comparative study, there is no evidence justifying a pref-
erence for one or another of these treatments.

PICO 21: In women with AUB associated with one or more type
0-2 fibroids and no immediate desire to become pregnant, is a
hormonal therapy prescribed as first-line treatment associated
with a reduction in the use of hysteroscopic myomectomy?

No Recommendation

Rationale
The data in the literature are currently insufficient to answer this

Desire for future fertility
H No desire for pregnancy

Desire to keep her uterus

question. Studies about the interest of a GnRHa treatment before hys-
teroscopic resection of submucosal fibroids to simplify the procedure are
available, but none aimed at reducing the surgery rate.

In women with AUB associated with one or more type 0-2 fibroids
and no immediate desire for pregnancy, no evidence supports the pre-
scription of hormonal treatment as a first-line treatment to reduce the
use of hysteroscopic myomectomy.

PICO 22: In women with AUB associated with one or more type
0-2 fibroids and planning a pregnancy, is hysteroscopic myomec-
tomy more effective than antigonadotropic hormonal therapies for
treating AUB and becoming pregnant?

R5.1 — A hysteroscopic myomectomy is suggested for treating
women with AUB associated with one or more type 0-2 fibroids
and planning an immediate pregnancy.

Weak recommendation, Low quality of evidence.

Rationale

Type 0-2 fibroids have a negative impact on spontaneous fertility
and their surgical treatment has uncertain consequences on fertility as
well [111,112]. Overall, oral antigonadotropic therapies, the LNG-IUS,
and hysteroscopic myomectomy are effective and well tolerated for
treating AUB. Only hysteroscopic myomectomy, however, is compatible
with a plan for immediate pregnancy.

A randomized controlled study compared hysteroscopic myomec-
tomy to expectant treatment in infertile women with a single type 0-2
fibroid < 40 mm (bleeding profile not described): the conclusions fav-
oured the myomectomy for becoming pregnant within 1 year: 13/30
(43%) vs 6/22 (27%) [113]. Nonetheless a supplementary analysis of
the study performed by the Cochrane collaboration concluded that the
difference was not significant: OR 2.0; 95% CI 0.6, 6.7 [114]. A single
prospective randomized study compared the onset of pregnancy after
hormonal therapy by GnRHa (3/5, 60%) to hysteroscopic myomectomy
(1/5, 20%) [115]. The small sample (10 women) did not allow a sig-
nificant difference to be detected.

Desire for pregnancy in

Hysteroscopic
f the short term

myomectomy

Hysteroscopic

in the short term myomectomy

No desire for future fertility ==) Hysteroscopic myomectomy

No preference about keeping her uterus =) Hysteroscopic myomectomy or hysterectomy

Fig. 4. Decision tree for treatment of women with AUB and fibroids type 0-2. Notes: AUB: abnormal uterine bleeding.
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PICO 23: In women with AUB associated with one or more type
0-2 fibroids who are considering surgery, is hysteroscopic myo-
mectomy superior to hysterectomy for treating AUB and improving
QoL?

No Recommendation

Rationale

Hysteroscopic myomectomies have been shown to stop AUB in 70%
of cases with a two-year follow-up and prevent recurrence in more than
90% of cases [108,109]. Its short operative time, length of stay, and
convalescence enable an early return to work. Hysterectomy resolves
AUB in all cases and improves QoL. Minimally invasive routes must be
preferred over laparotomy to reduce complications and improve QoL in
the short term [75]. The complication rates are low for both techniques
(<5%), but higher and possibly more serious for hysterectomy [116].

In a prospective non-randomized study comparing myomectomy to
hysterectomy in a population of 167 women, fibroid-related QoL (UFS-
QoL) at one year was better after hysterectomy than myomectomy
[117]. The comprehensive QoL (SF-36) and adverse effects (13%) were
similar in the two groups. Nonetheless, the women did not have only
AUB and only 44% of those in the myomectomy group had had a hys-
teroscopic resection of a fibroid, probably type 0-2. There were no
subgroup analyses of these women.

Overall, in women with AUB associated with one or more type 0-2
fibroids and for which an intervention is planned, there is no evidence
supporting a preference for either a hysteroscopic myomectomy or a
hysterectomy for treating AUB and improving QoL. The information
about the effectiveness and surgical risks of these two techniques, and
especially the woman’s desire to keep her uterus or not provide a basis
allowing women to choose.

PICO 24: In women with AUB associated with one or more type
0-2 fibroids and who are going to have a hysteroscopic myomec-
tomy, would preoperative treatment by a GnRHa help to facilitate
the surgical procedure?

No Recommendation

Rationale

Treatment by GnRHa induces both AUB reduction and a decrease in
fibroid size. It is authorized for a duration of 3 months in preparation for
gynaecological surgery, including myomectomies, regardless of the
approach.

Three randomized trials have compared GnRHa treatment followed
by hysteroscopic resection to hysteroscopic resection only for women
with symptomatic type 0-2 fibroids. Their results were discordant:

1) One favoured the GnRHa treatment for reducing operative time (by
7 min) and fluid absorption (by 200 mL) for a single type 0 or 1
fibroid <35 mm in diameter [118];

2) Another found GnRHa treatment less favourable, with a longer
operative time (by 6 min) and a higher proportion of incomplete
resections, especially for type 2 fibroids [119];

3) The third found no significant difference in the rates of complete
resection, operating time, and fluid absorption for type 1 and 2 fi-
broids [120].

The results of a non-randomized study favoured the preoperative use
of GnRHa for operative time and fluid absorption [121]. A retrospective
study showed no difference between these options, except for a longer
operative time for the GnRHa pretreatment [109]. Moreover all of these
studies reported very low complication rates, regardless of the treatment
option chosen.

Overall, for women with AUB associated with one or more type 0-2
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fibroids with hysteroscopic resection planned, the discordant data from
the literature do not provide any evidence justifying preoperative
GnRHa treatment intended to facilitate the surgical procedure.

Domain 6: Type 3 (or a higher type) fibroids (Fig. 5)

PICO 25: In women with AUB associated with one or more type 3
(or higher) fibroids, are hormonal treatments effective and well
tolerated for treating AUB, reducing the surgery rate, or modifying
the surgical approach?

R6.1 — In women with AUB associated with one or more type 3 (or
higher) fibroids < 10 cm who have anaemia and a planned hys-
terectomy, we recommend treatment by GnRHa for 3 months to
improve preoperative blood haemoglobin before surgery.

Strong recommendation, Low quality of evidence.

R6.2 — In women with AUB associated with one or more type 3 (or
higher) fibroids < 10 cm and a planned hysterectomy, we suggest
treatment by GnRHa for 3 months to reduce the laparotomy rate
and facilitate the surgery.

Weak recommendation, Low quality of evidence.

R6.3 - In women with AUB associated with a uterus of average size
and one or more type 3 (or higher) fibroids who want contra-
ception, insertion of an LNG-IUS (52 mg) is recommended (in the
absence of contraindications).

Strong recommendation, Moderate quality of evidence.

Rationale

Data from the literature have compared GnRHa with placebo or with
UPA and assessed the interest of other SPRMs and of the LNG-IUS among
women who did not want a pregnancy in the short term and who had
AUB associated with one or more type 3 (or higher) fibroids:

1) GnRHa vs placebo: among women treated with GnRHa preopera-
tively for 3 months, the pre- and postoperative (+0.85 g/dL, P =
0.002) haemoglobin levels rose significantly, while significant re-
ductions were observed in the hysterectomy rate (OR 0.34; 95% CI
0.21, 0.54; P < 0.001), operative time (-10 min; 95% CI —17,-3; P =
0.004), and difficulties with the hysterectomy, all approaches com-
bined [81]. No impact of the approach for the myomectomy was
observed.

GnRHa vs UPA: among women with a uterus of average size with
type 2 (or higher) fibroids from 3 to 10 cm in diameter, no significant
differences were observed between GnRHa and UPA for improve-
ment in bleeding scores, amenorrhoea, or QoL [122]. Nonetheless,
the effectiveness of GnRHa on the reduction of uterine volume was
greater than that of UPA. The literature does not allow us to reach a
conclusion about the impact of GnRHa on the surgery rate, since it
was studied for presurgical aims. Nonetheless, approximately 45% of
the women declined surgery after 12 weeks of treatment regardless
of the preoperative treatment used [122]. A similar renunciation rate
(42%) for surgery has been reported at 1 year after 3 months of UPA
treatment [123]. Nonetheless, the withdrawal of UPA from the
market due to its hepatotoxicity no longer allows its
recommendation.

Other SPRMs: the effectiveness of vilaprisan was compared with that
of placebo in women with AUB associated with type 2 (or higher)
fibroids from 3 to 10 cm in diameter [124]. Vilaprisan was more
effective than placebo for the control of AUB and for eliminating
bleeding completely at 12 weeks in nearly 60% of cases. Nonetheless,
as this substance was not marketed in France in 2022, we cannot
recommend it.

LNG-IUS: the effectiveness and tolerability of this device have been
evaluated in non-comparative cohort studies of women with AUB in
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Fig. 5. Decision tree for treatment of women with AUB and fibroids type 3 and higher. Notes: AUB: abnormal uterine bleeding; LNG-IUS: levonorgestrel intra-uterine

system 52 mg; GnRHa: GnRH analogues; UAE: uterine artery embolization.

a uterus of average size with one or more type 3 (or higher) fibroids.
The bleeding scores and haemoglobin levels improved significantly
over time [125-127]. In women referred for hysterectomy and
agreeing to LNG-IUS insertion as an alternative, the rate of surgery at
12 months was 21%, and 50% continued with the LNG-IUS [127]. A
literature review found a hysterectomy rate of 3% to 25% between 3
and 12 months after device insertion, without information about the
patients’ desire to keep their uterus [125]. The causes were device
expulsion, persistent AUB, and abdominal pain. No study has looked
at the impact of the LNG-IUS on modifying the surgical approach.
Studies about its impact on the volume of either the uterus or the
fibroids are discordant. In a randomized trial comparing the LNG-IUS
to a COC, the reduction of AUB and increased haemoglobin level
favoured the LNG-IUS [128]. The adverse effects reported were
spotting, breast tenderness (6% to 31%), weight gain (10% to 18%),
headaches (6% to 12%), and device expulsion (6% to 12%). Only
device expulsion was a motive for stopping its use [124].

Addendum (2023)

Elagolix and relugolix are orally bioavailable, second-generation,
non-peptide GnRH antagonist, given in combination with estradiol/
norethindrone acetate for the management of AUB associated with
uterine fibroid in premenopausal women up to 24 months. Add-back
therapy given with GnRH antagonist decreases vasomotor symptoms
and bone mineral density loss. Randomized trials named ELARIS and
LIBERTY compared the efficacy of elagolix and relugolix to placebo after
6 to 12 months of treatment. All showed a significant reduction in
menstrual bleeding in 76% to 88% of patients. In the extended study on
relugolix, with a treatment period of 76 weeks, 88% of the patients
reached the end goal of mean blood loss < 80 mL and greater than 50%
reduction of blood loss from the baseline. Both elagolix and relugolix are
generally well tolerated, and most patients have mild to moderate
adverse effects, such as headaches, hot flushes, night sweats, and vaginal
dryness. The duration of use is limited to 24 months for the increased
risk of irreversible bone mineral density loss associated with prolonged
use. Following discontinuation, hormonal levels return rapidly to
normal values along with restoration of menstruation. This represents an
advantage for women pursuing future fertility, but also exposes them to
a risk of recurrence.

PICO 26: In women who have AUB associated with one or more
type 3 (or higher) fibroids and no immediate desire for pregnancy,
are hormonal treatments more effective and better tolerated than
surgical treatments for treating AUB?

No Recommendation

Rationale
Among the hormonal treatments, GnRHa as a monthly injection
prescribed for 3 months reduces the size of the fibroids and improves the
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preoperative haemoglobinaemia [81]. The LNG-IUS is effective and well
tolerated for treating AUB and reduces the rate of surgery [125].

Among the surgical treatments, hysterectomy is the most effective in
treating AUB, but its morbidity is greater than that of endometrial
ablation [129]. The hysterectomy rate for recurrence after endometrial
thermocoagulation is 5% [130]. Although myomectomy is effective, it
exposes women to a risk of recurrence ranging from 27% to 62% at 5 to
10 years, with a risk of reintervention on the order of 17% [131]. The
morbidity of myomectomy and hysterectomy by laparotomy are similar.

No study has compared hormonal to surgical treatment in women
with AUB associated with one or more type 3 (or higher) fibroids.

Overall, for women with AUB associated with one or more type 3 (or
higher) fibroids, the LNG-IUS, which is the only hormonal treatment
that can be prescribed on a long-term basis, and surgical treatment
(endometrial ablation, myomectomy, hysterectomy) are effective and
well tolerated for treating AUB.

The absence of comparative data between hormonal therapies (the
LNG-IUS) and surgical treatment means that there is no evidence to
support a preference for one of these strategies over the other. The
choice will be guided by the clinical criteria and the patient’s wishes.

PICO 27: In women with AUB associated with one or more type 3
(or higher) fibroids, who are considering surgery and no longer
desire future fertility, is hysterectomy more effective and better
tolerated than the conservative surgical treatments for treating
AUB?

R6.4 — Endometrial ablation is suggested for a woman with AUB
and a uterus of average size (hysterometry < 12 cm) and one or
more type 3 (or higher) fibroids, who is considering surgery and
desires to keep her uterus (but not her fertility).

Weak recommendation, Moderate quality of evidence.

R6.5 — A hysterectomy by a laparoscopic or vaginal route is rec-
ommended for a woman with AUB associated with one or more
fibroids of type 3 (or more) who is considering surgery and does
not want to keep her uterus.

Strong recommendation, Low quality of evidence.

Rationale

Hysterectomy is the most effective method for treating AUB because
it ends bleeding in 100% of cases [75,129,132]. When performed by a
minimally-invasive approach, it enables the best improvement in QoL
and permits patients to have a better perception of their physical and
psychological health status in the short term than does the myomec-
tomy [133]. When performed by laparotomy, hysterectomy does not
differ from myomectomy in terms of perioperative morbidity and short
term QoL. Myomectomy exposes women to a risk of recurrence ranging
from 27% to 62% at 5 to 10 years, with a risk of reintervention on the
order of 17% [131,134]. The techniques of endometrial resection or
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ablation are effective treatments that are well tolerated for treating
AUB [67].

A single study has compared endometrial thermocoagulation and
vaginal hysterectomies among women with type 3 (or higher) fibroids
and an average-sized uterus (hysterometry < 12 cm) [130]. Endometrial
thermocoagulation results in amenorrhoea or hypomenorrhoea in 95%
of cases at 24 months. Operative time, postoperative pain, length of stay,
and blood loss are all lower after thermocoagulation than after a vaginal
hysterectomy. Both techniques improve QoL, but in the short term (6
months), the improvement is greater after hysterectomy.

Overall, a myomectomy can be proposed to a woman with a very
large uterus that she wants to keep, after she has been informed of the
risks of recurrence and of a subsequent hysterectomy. Endometrial
ablation by thermocoagulation can be proposed to a woman who wants
to keep her averaged-sized uterus with one or more type 3 (or higher)
fibroids. Endometrial resection has not been studied in this population,
but can be chosen in the absence of any significant difference between
techniques of the first and second generation in other indications.

PICO 28: In women with AUB associated with one or more type
2-6 fibroids, are interventional radiology techniques more effec-
tive and better tolerated than medical treatments for treating AUB?

No Recommendation

Rationale

UAE is an interventional radiology technique requiring technical
equipment, appropriate facilities, and a hospital stay. A meta-analysis re-
ported an effectiveness of 85% for curing AUB associated with fibroids at 2
years, a satisfaction rate of 85%, and a 14% rate of secondary surgery for all
causes combined [135]. Its perioperative tolerability is better than all the
surgical options, even minimally-invasive surgery [135-137].

The technique of high intensity focused ultrasound (HIFU) can be
combined with MRI or ultrasound; its reduced accessibility — available
only at a single centre in France in 2022 — limits its widespread use. In a
meta-analysis of 16 trials including one comparing HIFU and placebo, HIFU
reduced the symptoms associated with fibroids; its effectiveness against
AUB was 69% [138]. Nonetheless, a comparative study showed an increase
in the risk of reinterventions after HIFU compared with UAE [139].

Among the non-hormonal medications, the NSAIDs and tranexamic
acid are given as first-line treatment [140]. NSAIDs reduce the pro-
duction of prostaglandins and improve AUB in comparison with placebo
[141,142]. Tranexamic acid is more effective than NSAIDs for AUB, but
no specific studies of good quality have examined it with type 2-6 fi-
broids [141,142].

Among the hormonal treatments, GnRHa, prescribed for 3 months,
reduces the size of fibroids and improves preoperative haemoglobinae-
mia [140]. The LNG-IUS is effective and well tolerated for treating AUB
and reduces the surgery rate [143].

The literature contains no study comparing UAE or HIFU with a
medical treatment to assess their relative effectiveness, except for a
meta-analysis [144]. It collected the results of 4 Chinese studies
comparing HIFU with mifepristone — none with full texts in English. The
rate of partial or total necrosis of fibroids is better after HIFU than
mifepristone (OR 5.9; 95% CI 2.9, 11.7; P < 0.01), with a trend toward
fewer gastrointestinal adverse effects (OR 0.07; 95% CI 0, 1.35).

Overall, interventional radiology techniques (UAE and HIFU) and
medication are effective and well tolerated for treating women with
AUB associated with one or more type 2-6 fibroids. The data in the
literature are insufficient to justify a recommendation preferring any
particular treatment strategy.

PICO 29. In women with AUB associated with one or more type
2-6 fibroids, are interventional radiology techniques more effec-
tive and better tolerated than myomectomy for treating AUB?
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R6.6 — A woman with AUB associated with one or more type 2-6
fibroids, who desires to keep her uterus, and for whom an inter-
vention is indicated, should be offered a choice of UAE or myo-
mectomy and should be informed of the better postoperative
tolerability and increased risk of reinterventions in the long term
after UAE.

Strong recommendation, Moderate quality of evidence.

R6.7 — We suggest that women with AUB associated with one or
more type 2-6 fibroids, who consider pregnancy, and for whom an
intervention is indicated, be offered a choice of a myomectomy or
UAE, and that they be informed of the uncertainties about sub-
sequent fertility and of the risk of miscarriage after UAE.

Weak recommendation, Low quality of evidence.

Rationale

1) UAE vs myomectomy: the literature contains randomized trials,
sometimes grouped in meta-analyses, comparing interventional
radiology and myomectomy in non-menopausal women with symp-
tomatic fibroids exceeding 4 cm [135,136,145,146]. The duration of
hospitalization and convalescence are both shorter after UAE than
after myomectomy [145,146]. QoL indices favour myomectomy at 6,
12, and 24 months [135,145]. Symptom scores, like the bleeding
score, are significantly higher at 6 months after UAE, while the dif-
ferences are no longer significant at 12 or 24 months. The risk of
reintervention is significantly higher two years after UAE, with
variable rates between the different series [135,136,145,146]. In a
randomized study after 2 years of follow-up, 84% of patients said
they would recommend UAE to a friend and 93% myomectomy, and
74% and 78% respectively said they would undergo the same
intervention again [145]. In terms of fertility, the markers of ovarian
reserve (AMH, FSH, LH) are not impaired relative to control patients
after either UAE or myomectomy [145,147]. Compared with UAE,
myomectomy is associated with higher ongoing pregnancy rates
(78% vs 50%), lower miscarriage rates (23% vs 64%), and better
live-birth rates (48% vs 19%) [146]. A meta-analysis including the
preceding study found only an increased risk of miscarriages after
UAE, but no difference in pregnancy rates [148].

HIFU vs myomectomy: there are no studies comparing HIFU with
myomectomy for patients with a symptomatic fibromatous uterus. A
meta-analysis of Chinese studies, most with their full-text in Chinese,
shows no difference in effectiveness between myomectomy or hys-
terectomy and HIFU: 0.6%, OR 0.3; 95% CI 1, 4) [144].

2

—

PICO 30. In women with AUB associated with one or more type
2-6 fibroids, who are considering surgery and no desire future
fertility, is hysterectomy more effective and better tolerated than
interventional radiology techniques for AUB?

R6.8 — Women with AUB associated with one or more type 2-6
fibroids and considering a hysterectomy should be offered a choice
of UAE or hysterectomy and should be informed of the better
postoperative tolerability and increased risk of reinterventions in
the long term after UAE.

Strong recommendation, Moderate quality of evidence.

Rationale

1) Hysterectomy vs UAE: three randomized trials comparing UAE to
hysterectomy in women with a symptomatic fibroid uterus with AUB
(2 trials) were included in a meta-analysis [135,149-151]. UAE was
accompanied by more technical failures than hysterectomy, but the
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increase in the risk of reintervention due to these failures was not
significant [135]. The major complication rate was similar in both
groups. Nonetheless, the risk of transfusion was 20 times higher after
hysterectomy than UAE, and the minor complications were signifi-
cantly more frequent with UAE. The duration of hospitalization and
convalescence were significantly shorter after UAE. The frequency of
complete symptom regression was similar for these two procedures.
After 1 and 2 years, resolution of AUB by UAE appears significantly
less frequent, although the amplitude of the effect is moderate.
Globally patients treated by UAE had a risk of reintervention 3 times
higher than those with hysterectomies, independently of technical
failures, particularly for persistence of symptoms after 2 and 5 years.
Women’s satisfaction at 2 years was similar for hysterectomy and
UAE. Nonetheless, the women reported that they would recommend
hysterectomy to a friend slightly but significantly more often than
UAE [135].

Hysterectomy vs HIFU: No studies compare HIFU with hysterectomy
in the context of a symptomatic fibroid uterus. A meta-analysis of
Chinese studies, most with their full-text in Chinese, shows no dif-
ference in effectiveness between myomectomy/hysterectomy and
HIFU: 0.6%, OR 0.3; 95% CI 1, 4 [152].

2

—

Domain 7: Adenomyosis (Fig. 6)

PICO 31: In women with AUB associated with adenomyosis, is
the LNG-IUS more effective and better tolerated than the other
hormonal therapies for treating AUB?

R7.1 — We suggest that the LNG-IUS (52 mg) be preferred (in the
absence of contraindications) over COC for women with AUB
associated with adenomyosis and requiring medical treatment.

Weak recommendation, Moderate quality of evidence.

Rationale

A single published study has compared the LNG-IUS to a third-
generation COC (30 pg ethinyloestradiol and gestodene) in women
with AUB associated with adenomyosis. The improvement in the
bleeding profile is superior for women treated by the LNG-IUS,
compared with those treated by COC; the mean number of days of
bleeding at 6 months were respectively 2.6 + 2.1 and 5.2 £ 1 [153].

The other combined contraceptives (oral, vaginal, or transdermal),
progestogen treatment (oral, implant, MPA, or dienogest), and GnRHa
have not been compared with the LNG-IUS, or with each other, for the
treatment of AUB associated with adenomyosis.

PICO 32: In women with AUB associated with adenomyosis, is
the combination of conservative surgical treatment and hormonal
therapy more effective and better tolerated than either conserva-
tive surgical treatment or hormonal therapy alone for treating
AUB?

R7.2 — We suggest that endometrial resection or ablation be
combined with hormonal therapy for women with AUB associated
with adenomyosis who require conservative surgical treatment
and have no desire for future fertility.

Weak recommendation, Low quality of evidence.

Rationale

Conservative surgical treatment (endometrial resection or ablation)
and hormonal therapies (GnRHa, LNG-IUS, COC) are effective and well
tolerated for treating AUB associated with adenomyosis. Nonetheless, no
study in the literature has compared them. Several studies have however
compared the effectiveness of conservative surgical treatment (endo-
metrial resection) combined with hormonal therapies (GnRHa pre-
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resection, LNG-IUS post-resection) to that of surgical or hormonal
treatment alone for AUB with adenomyosis [154-156]. The results
favour the combination of surgical treatment with hormonal therapies:
increased rate of amenorrhoea at 1 year (100% vs 9%-16%), diminution
of repeat surgery (0% vs 19%), and absence of difference in the occur-
rence of complications or adverse effects.

One study shows that for the treatment of adenomyosis the combi-
nation of postoperative hormonal treatment by GnRHa with conserva-
tive surgical treatment (adenomyomectomy) improves effectiveness and
tolerability compared with surgical treatment only [157].

PICO 33: In women with AUB associated with adenomyosis, is
hysterectomy more effective and better tolerated than hormonal
therapies for treating AUB?

R7.3 — We suggest that hormonal therapy by LNG-IUS (52 mg) (in
the absence of contraindications) be proposed as a first-line
treatment for women with AUB associated with adenomyosis,
for the purpose of improving some aspects of QoL and of reducing
postoperative morbidity after a hysterectomy.

Weak recommendation, Low quality of evidence.

Rationale

A single published study has compared hysterectomy with the LNG-
IUS in women with AUB associated with adenomyosis [158]. The
augmentation in the haemoglobin concentration with the LNG-IUS ap-
pears similar to that obtained with a hysterectomy. The improvement in
the bleeding profile was superior among women treated by hysterec-
tomy: 100% vs 51% of amenorrhoea at 1 year. Nonetheless, the QoL
evaluation tended to be best with the use of the LNG-IUS at 1 year for
some criteria, especially for psychological and social well-being. The
risk of surgery if initial medical treatment failed was low (2%) and
associated with the spontaneous expulsion of the device. The risk of
postoperative complications of hysterectomy was 4% in this study
[158].

The other combined contraceptives (oral, vaginal, or transdermal),
progestogen treatment (oral, implant, MPA, or dienogest), and GnRHa
have not been compared with hysterectomy for the treatment of AUB
associated with adenomyosis.

PICO 34: In women with AUB associated with adenomyosis and
considering surgery, is hysterectomy more effective and better
tolerated than conservative surgical treatments for AUB?

R7.4 — A woman with AUB associated with adenomyosis who is
considering surgery and desires to keep her uterus should be
offered endometrial resection or ablation, but she should be
informed of the risk of failure and the ensuing need for a subse-
quent hysterectomy.

Strong recommendation, Low quality of evidence.

R7.5 — A hysterectomy by a laparoscopic or vaginal route should
be offered to a woman with AUB associated with adenomyosis
with surgery planned and no preference about keeping her uterus,
to reduce the risk for repeat surgery for recurrent AUB.

Strong recommendation, Low quality of evidence.

Rationale

AUB attributed to adenomyosis and eligible for an intervention can
be treated by surgery — either conservative (endometrial resection or
ablation) or radical (hysterectomy). In idiopathic AUB, the techniques
for endometrial resection or ablation, compared with hysterectomy, are
associated with a shorter operative time, hospitalization, and conva-
lescence, as well as an earlier return to work. These results can be
transposed to women with adenomyosis. Nonetheless, the risk of failure
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Fig. 6. Decision tree for treatment of women with AUB and adenomyosis. Notes: AUB: abnormal uterine bleeding; LNG-IUS: levonorgestrel intra-uterine system 52

mg; UAE: uterine artery embolization.

of conservative treatments is greater when adenomyosis is present. The
data from the literature, although heterogeneous and derived from small
series, finds moderate symptom improvement and AUB recurrence rates
that can require a subsequent hysterectomy of 10% to 70% [159-165].
Hysterectomy is therefore an integral part of the treatments to be dis-
cussed and proposed to women with AUB associated with adenomyosis.
The risk of postoperative complications (infection, pelvic or parietal
haematoma, transfusion) is higher among women treated by hysterec-
tomy and thus must be discussed in the light of each woman’s history.

Overall, for women with AUB associated with adenomyosis, the
absence of comparative studies makes it impossible to prefer any one of
an endometrial resection or ablation or a hysterectomy or vice versa.
The treatment choice will be based principally on the woman’s desire to
keep her uterus and her comorbidities.

PICO 35: In women with AUB associated with adenomyosis, are
interventional radiology techniques more effective and better
tolerated than medical treatments for AUB?

No Recommendation

Rationale

Among the non-hormonal treatments, tranexamic acid is more effec-
tive than NSAIDs for treating AUB, but there are no data specific for ade-
nomyosis [141,166]. Among the hormonal therapies, the LNG-IUS
reduces blood loss and uterine size: standardized mean difference —2.32,
95% CI —2.91, —1.73, P < 0.001, for PBAC up to 36 months after LNG-IUS
insertion [167]. Dienogest shows a reduction in adenomyosis-associated
pain compared with placebo at 4 months, but there are no data concern-
ing effectiveness for AUB [168]. SPRMs are effective for the reduction of
AUB at three months after treatment (95% for UPA vs 0% for placebo, P <
0.01), but this difference disappears three months after treatment stops
(25% for UPA vs 0% (placebo), P = 0.54) [169]. Moreover, UPA has been
removed from the market due to serious adverse effects by hepatotoxicity.
The effectiveness of GnRHa is counterbalanced by the limitation of the
duration of their prescription due to their side effects [166]. The anti-
aromatases are as effective as GnRHa in reducing uterine volume and
adenomyosis at three months, as well as in decreasing menometrorrhagia
in a subgroup of symptomatic women (4/9 (44%) vs 10/11 (91%), NS)
[170]. The absence of any marketing authorization in this indication does
not allow us to make any recommendations.

UAE has been considered a minimally invasive treatment for symp-
tomatic uterine fibroids since 1995. This procedure is effective and well
tolerated, as long as it includes a hospitalization of 12-24 h for the
management of immediate post-operative pain. The indication has been
extended to adenomyosis. The cumulative success rate based on stan-
dardized questionnaires, but not specifically on AUB, is 80% at long
term (4 to 7 years), with 18% of women requiring secondary hysterec-
tomy [171,172]. A systematic review and meta-analysis of HIFU treat-
ment for adenomyosis shows a significant reduction in dysmenorrhoea
and improvement in quality of life at 12 months [173]. However, the
findings of the meta-analysis are based on fewer and heterogeneous
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studies, data on AUB are lacking, and no trials comparing the HIFU
technique to other conservative treatments are available.

Overall, in women with AUB associated with adenomyosis, both
medical treatments and interventional radiology techniques appear
effective and well tolerated. The absence of comparative studies prevents
any recommendation preferring either of these types of treatment over the
other for women, regardless of whether or not they desire future fertility.

PICO 36: In women with AUB associated with adenomyosis, are
interventional radiology techniques more effective and better
tolerated than conservative surgical treatment for AUB?

No Recommendation

Rationale

UAE is effective and well tolerated in women with symptomatic
adenomyosis; its cumulative success rate, based on standardized ques-
tionnaires but not specifically on AUB, is 80% at long term (4 to 7 years),
with 18% of women requiring secondary hysterectomy [171,172]. HIFU
is also effective in adenomyosis, significantly reducing dysmenorrhoea
and improving quality of life at 12 months [173]. Adverse reactions after
HIFU are reported in 56% of patients. However, the findings of the meta-
analysis are based on fewer and heterogeneous studies, data on AUB are
lacking, and no trials comparing the HIFU technique with other con-
servative treatments are available.

Adenomyosis has long been considered a factor for failure in first-
generation techniques of endometrial resection. This risk appears to
be lower with the second-generation [174,175]. In a study of 43 women
(37 with heavy menstrual bleeding) treated by RFA for adenomyosis, the
bleeding score was normalized in 93% of women at six months and 86%
at three years [165]. These techniques are contraindicated for women
who wish to become pregnant. Other surgical methods are described in
the literature, such as partial or total metrectomies (or cytoreduction);
the principal problem is their reproducibility and their learning curve.
Few studies have examined the risks of short- and long-term complica-
tions of these techniques, especially their impact on fertility [176-178].

Overall, in women with AUB associated with adenomyosis, inter-
ventional radiology and conservative surgery appear effective and well
tolerated. The absence of comparative studies prevents any recom-
mendation preferring either technique over the other, regardless of their
desire for future fertility.

PICO 37: In woman with AUB associated with adenomyosis, is
hysterectomy more effective and better tolerated than interven-
tional radiology techniques for treating AUB?

No Recommendation

Rationale
Hysterectomy is considered the reference treatment for symptomatic
adenomyosis, initially or after conservative treatments have failed [179].
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Hysterectomy is very effective for treating AUB, but exposes women to
the risks of intraoperative visceral injuries and long-term complications,
such as pelvic-abdominal pain, urinary dysfunction, bowel dysfunction,
pelvic floor conditions, and sexual dysfunction [116].

UAE is effective and well tolerated in women with symptomatic ade-
nomyosis; its cumulative success rate, based on standardized question-
naires but not specifically on AUB, is 80% in the long term (4 to 7 years),
with 18% of women requiring secondary hysterectomy [171,172]. Its
perioperative tolerability is better than all the surgical options, even
minimally invasive surgery. A randomized study comparing UAE to hys-
terectomy among women with adenomyosis is underway in the
Netherlands (the QUESTA trial) [180]. Its results are not yet available.

HIFU is a technique that can be combined with MRI or ultrasound
[181]. Its reduced accessibility — available at only one centre in France
in 2022 — limits its widespread use. A retrospective medical-economic
study comparing hysterectomy to HIFU in symptomatic adenomyosis
showed identical and significant improvement in QoL in both groups
and a lower cost for HIFU [181].

Overall, in women with AUB associated with adenomyosis, inter-
ventional radiology techniques and hysterectomy appear effective and
well tolerated. The absence of comparative studies prevents any
recommendation preferring either technique over the other for women,
regardless of whether or not they desire future fertility.

Declaration of Competing Interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Matthias Barral has been invited to a congress in 2019 by Guerbet. Jean-
Luc Brun has been a member of the Gedeon Richter board until 2019.
He has been a speaker for Ipsen in 2018 and Bayer in 2019. Pauline
Chauvet has been a speaker for Gedeon Richter in 2018 and 2019. Marion
Cortet has been invited to a congress in 2019 by Roche. Gil Dubernard has
been a member of the Hologic board and organized a symposium for
Hologic in 2018 and 2019. Géraldine Giraudet has been a member of the
Gedeon Richter board since 2016. She has been a consultant for Boston
Scientific since 2017. She has been carried out training sessions for AMI
and Olympus since 2018 and participated to symposium for Applied in
2019. Olivier Graesslin has been a member of the Gedeon Richter board
until 2019, and the MSD board until 2018. He has been a speaker for Bayer
until 2019 and for MSD between 2016 a 2018. Cyrille Huchon has been a
speaker for Gedeon Richter from 2012 to 2019. He has been invited to
congresses by Nordic Pharma from 2014 to 2019. He has been a speaker for
Astra Zeneca in 2017. He has been a consultant for A+A, Icomed, M3
Global Research Ltd and WorldOne Group B.V. from 2012 to 2019, and for
the society Ziwig since 2020. Justine Hugon Rodin has been a speaker for
Effik in 2019. Guillaume Legendre has been chairing scientific meetings
for Gedeon Richter and Bayer Healthcare from 2018 to 2020. Lorraine
Maitrot Mantelet has been a speaker for Astra Zeneca in 2015 and 2019,
Effik in 2019 and Ferring in 2015 and 2018. She has been invited to
congresses by Bayer in 2015 and 2016, Besins in 2019 and Gedeon Richter
since 2016. She had signed hospitality agreement with Mithra in 2019,
MSD in 2015 and 2016, Nordic Pharma in 2015 and 2018 and Roche in
2015 and 2016. Louis Marcellin has been a speaker for Ipsen in 2020.
Henri Marret has been a member of the Gedeon Richter board until 2019.
Thibault Thubert has been a consultant for Pierre Fabre in 2019 and Pileje
in 2020. Antoine Torre has been invited to congresses by Guerbet in 2019
and 2020. Florence Trémollieres has been a consultant for Theramex in
2018. She has been a speaker for Theramex, Arrow and Amgen in 2018 and
2019. She has been invited to a congress by Besins Healthcare in 2018.
Hélene Vernhet-Kovacsik has been a consultant for the société Télédiag
until 2017. She has been a speaker for General Electric and Guerbet in
2021. None, for Xavier Ah-Kit, Francois Cornelis, Patrice Crochet, Victoire
Delporte, Anna Gosset, Lise Lecointre, Laura Miquel, Marine Le Mitouard,
Genevieve Plu-Bureau, Claire Proust, Alix Roquette, Pascal Rousset, Eva
Sangnier, Marc Sapoval, and Fabien Vidal.

104

European Journal of Obstetrics & Gynecology and Reproductive Biology 288 (2023) 90-107
Acknowledgments to the reviewers

Yves Aubard (G, Limoges, public), Michaél Ayeva Derman (G,
Nantes, private), Valérie Bernard (G, Bordeaux, public), Sandrine
Brugere (G, Bordeaux, private), Perrine Capmas (G, Bicétre, public),
Nathalie Chabbert-Buffet (G, Paris, public), Elisabeth Chéreau Ewald (G,
Marseille, private), Ludovic Cravello (G, Marseille, public), Hélene
Creux (G, Montpellier, private), Sabrina Da Costa (G, Paris, public), Lise
Duranteau (G, Bicétre, public), Jean-Philippe Estrade (G, Marseille,
private), Hervé Fernandez (G, Bicétre, public), Xavier Fritel (G, Poitiers,
public), Olivier Garbin (G, Strasbourg, public), Tristan Gauthier (G,
Limoges, public), Hélene Gbaguidi (G, Orléans, public), Anne Gompel
(G, Paris, public), Virginie Grouthier (G, Bordeaux, public), Thomas
Hébert (G, Tours, public), Claude Hocké (G, Bordeaux, public), Martin
Koskas (G, Paris, public), Pénélope Labauge (R, Versailles, public),
Vincent Lavoué (G, Rennes, public), Brigitte Letombe (G, Lille, private),
Jean Leveque (G, Rennes, public), Julia Maruani (G, Marseille, private),
Angele Mbarga (PA, Fibrome Info France), Stéphanie Mignot (GP,
Poitiers, private), Camille Mimoun (G, Paris, public), Elisabeth Paganelli
(G, Tours, private), Catherine Pienkowski (P, Toulouse, public), Rajeev
Ramanah (G, Besancon, public), Emmanuelle de Raucourt (H, Beaujon,
public), Pia de Reilhac (G, Nantes, private), Geoffroy Robin (G, Lille,
public), Etienne Roussel (G, Blois, public), Olivier Serres-Cousiné (R,
Montpellier, private), Catherine Ternisien (H, Nantes, public), Sabine
Trebaol (PA, EndoFrance), Estelle Wafo (G, Marne-la-Vallée, public).

* G: gynecologist; GP: general practionner; H: hematologist; P:
pediatrician; PA: patient association; R: radiologist/City/setting.

References

[1

Marret H, Fauconnier A, Chabbert-Buffet N, Cravello L, Golfier F, Gondry J, et al.
Clinical practice guidelines on menorrhagia: Management of abnormal uterine
bleeding before menopause. Eur J Obstet Gynecol Reprod Biol 2010;152(2):133-7.
National Institute for Health and Care Excellence (NICE). Heavy menstrual
bleeding: Assessment and management. NICE guideline [NG88]. 2018.
Screening and Management of Bleeding Disorders in Adolescents with Heavy
Menstrual Bleeding: ACOG COMMITTEE OPINION, Number 785. Obstet Gynecol.
2019;134:E71-83.

Schmitz T, Senat MV, Sentilhes L, Azria E, Deneux-Tharaux C, Huchon C, et al.
CNGOF Guidelines for Clinical Practice: Revision of the Methodology. Gynecol
Obstet Fertil Senol 2020;48(1):3-11.

Neumann I, Santesso N, Akl EA, Rind DM, Vandvik PO, Alonso-Coello P, et al.

A guide for health professionals to interpret and use recommendations in guidelines
developed with the GRADE approach. J Clin Epidemiol 2016;72:45-55.

Munro MG, Critchley HOD, Fraser IS. The FIGO classification of causes of
abnormal uterine bleeding. Int J Gynecol Obstet 2011;113(1):1-2.

Munro MG. Classification and reporting systems for adenomyosis. J Minim
Invasive Gynecol 2020;27(2):296-308.

Munro MG, Critchley HOD, Fraser IS, Haththotuwa R, Kriplani A, Bahamondes L,
et al. The two FIGO systems for normal and abnormal uterine bleeding symptoms
and classification of causes of abnormal uterine bleeding in the reproductive
years: 2018 revisions. Int J Gynecol Obstet 2018;143(3):393-408.

Higham JM, O’Brien PMS, Shaw RW. Assessment of menstrual blood loss using a
pictorial chart. BJOG Int J Obstet Gynaecol 1990;97(8):734-9.

Magnay JL, O’Brien S, Gerlinger C, Seitz C. Pictorial methods to assess heavy
menstrual bleeding in research and clinical practice: A systematic literature
review. BMC Womens Health [Internet] 2020;20(1).

Sanchez J, Andrabi S, Bercaw JL, Dietrich JE. Quantifying the PBAC in a pediatric
and adolescent gynecology population. Pediatr Hematol Oncol 2012;29(5):479-84.
Looker AC, Dallman PR, Carroll MD, Gunter EW, Johnson CL. Prevalence of iron
deficiency in the United States. JAMA 1997;277(12):973-6.

Dreisler E, Stampe Sorensen S, Ibsen PH, Lose G. Prevalence of endometrial
polyps and abnormal uterine bleeding in a Danish population aged 20-74 years.
Ultrasound Obstet Gynecol 2009;33(1):102-8.

Sun Y, Wang Y, Mao L, Wen J, Bai W. Prevalence of abnormal uterine bleeding
according to new International Federation of Gynecology and Obstetrics
classification in Chinese women of reproductive age: A cross-sectional study. Med
U S [Internet] 2018;97(31).

Exacoustos C, Brienza L, Di Giovanni A, Szabolcs B, Romanini ME, Zupi E, et al.
Adenomyosis: Three-dimensional sonographic findings of the junctional zone and
correlation with histology. Ultrasound Obstet Gynecol 2011;37(4):471-9.
Dueholm M, Forman A, Jensen ML, Laursen H, Kracht P. Transvaginal
sonography combined with saline contrast sonohysterography in evaluating the
uterine cavity in premenopausal patients with abnormal uterine bleeding.
Ultrasound Obstet Gynecol 2001;18(1):54-61.

[2

[3

[4

[5]

[6

[71

8

[9

[10]

[11]
[12]

[13]

[14]

[15]

[16]


http://refhub.elsevier.com/S0301-2115(23)00274-9/h0005
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0005
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0005
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0020
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0020
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0020
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0025
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0025
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0025
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0030
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0030
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0035
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0035
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0040
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0040
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0040
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0040
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0045
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0045
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0050
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0050
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0050
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0055
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0055
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0060
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0060
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0065
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0065
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0065
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0070
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0070
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0070
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0070
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0075
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0075
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0075
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0080
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0080
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0080
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0080

J.L. Brun et al.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Dueholm M, Lundorf E, Hansen ES, Ledertoug S, Olesen F. Evaluation of the uterine
cavity with magnetic resonance imaging, transvaginal sonography, hysterosonographic
examination, and diagnostic hysteroscopy. Fertil Steril 2001;76(2):350-7.

Levens ED, Wesley R, Premkumar A, Blocker W, Nieman LK. Magnetic resonance
imaging and transvaginal ultrasound for determining fibroid burden: implications
for research and clinical care. Am J Obstet Gynecol 2009;200(5):537.e1-7.
Inoue T, Kitajima M, Taniguchi K, Masuzaki H. Three-dimensional saline-infusion
sonohysterography is useful for the identification of endometrial polyp. J Obstet
Gynaecol Res 2016;42(7):855-9.

Spielmann AL, Keogh C, Forster BB, Martin ML, Machan LS. Comparison of MRI
and sonography in the preliminary evaluation for fibroid embolization. Am J
Roentgenol 2006;187(6):1499-504.

Tellum T, Nygaard S, Lieng M. Noninvasive diagnosis of adenomyosis: a
structured review and meta-analysis of diagnostic accuracy in imaging. J Minim
Invasive Gynecol. 2020;27(2):408-418.e3.

Sam M, Raubenheimer M, Manolea F, Aguilar H, Mathew RP, Patel VH, et al.
Accuracy of findings in the diagnosis of uterine adenomyosis on ultrasound.
Abdom Radiol. 2020;45(3):842-50.

Bittencourt CA, dos Santos Simoes R, Bernardo WM, Fuchs LFP, Soares Jdnior JM,
Pastore AR, et al. Accuracy of saline contrast sonohysterography in detection of
endometrial polyps and submucosal leiomyomas in women of reproductive age
with abnormal uterine bleeding: systematic review and meta-analysis. Ultrasound
Obstet Gynecol 2017;50(1):32-9.

Guraslan H, Dogan K, Kaya C, Senturk MB, Guraslan B, Helvacioglu C, et al. Could
body mass index be an indicator for endometrial biopsy in premenopausal women
with heavy menstrual bleeding? Arch Gynecol Obstet 2016;294(2):395-402.
Iram S, Musonda P, Ewies AAA. Premenopausal bleeding: When should the
endometrium be investigated?-A retrospective non-comparative study of 3006
women. Eur J Obstet Gynecol Reprod Biol 2010;148(1):86-9.

Wise MR, Gill P, Lensen S, Thompson JMD, Farquhar CM. Body mass index
trumps age in decision for endometrial biopsy: cohort study of symptomatic
premenopausal women. Am J Obstet Gynecol. 2016;215(5):598.e1-598.e8.
Farquhar C, Ekeroma A, Furness S, Arroll B. A systematic review of transvaginal
ultrasonography, sonohysterography and hysteroscopy for the investigation of
abnormal uterine bleeding in premenopausal women. Acta Obstet Gynecol Scand
2003;82(6):493-504.

Hulka CA, Hall DA, McCarthy K, Simeone JF. Endometrial polyps, hyperplasia,
and carcinoma in postmenopausal women: Differentiation with endovaginal
sonography. Radiology 1994;191(3):755-8.

Thorneycroft IH. Cycle control with oral contraceptives: A review of the
literature. Am J Obstet Gynecol. 1999;180(2 11):5280-7.

Mansour D, Korver T, Marintcheva-Petrova M, Fraser IS. The effects of
Implanon® on menstrual bleeding patterns. Eur J Contracept Reprod Health Care
2008;13(SUPPL. 1):13-28.

Wiegratz I, Stahlberg S, Manthey T, Sanger N, Mittmann K, Lange E, et al. Effect
of extended-cycle regimen with an oral contraceptive containing 30 mcg
ethinylestradiol and 2 mg dienogest on bleeding patterns, safety, acceptance and
contraceptive efficacy. Contraception 2011;84(2):133-43.

Zigler RE, McNicholas C. Unscheduled vaginal bleeding with progestin-only
contraceptive use. Am J Obstet Gynecol 2017;216(5):443-50.

Foran T. The management of irregular bleeding in women using contraception.
Aust Fam Physician 2017;46(10):717-20.

CDC. Appendix E. US SPR. Reproductive health [Internet]. 2019.

Abdel-Aleem H, D’Arcangues C, Vogelsong KM, Giilmezoglu AM. Treatment of
vaginal bleeding irregularities induced by progestin only contraceptives.
Cochrane Database Syst Rev [Internet]. 2007;(4).

Seravalli V, Linari S, Peruzzi E, Dei M, Paladino E, Bruni V. Prevalence of
Hemostatic Disorders in Adolescents with Abnormal Uterine Bleeding. J Pediatr
Adolesc Gynecol 2013;26(5):285-9.

Bevan JA, Maloney KW, Hillery CA, Gill JC, Montgomery RR, Scott JP. Bleeding
disorders: A common cause of menorrhagia in adolescents. J Pediatr 2001;138(6):
856-61.

Oral E, Gagdas A, Gezer A, Kaleli S, Aydin Y, Ocer F. Hematological abnormalities
in adolescent menorrhagia. Arch Gynecol Obstet 2002;266(2):72—4.

Philipp CS, Faiz A, Dowling N, Dilley A, Michaels LA, Ayers C, et al. Age and the
prevalence of bleeding disorders in women with menorrhagia. Obstet Gynecol
2005;105(1):61-6.

Jayasinghe Y, Moore P, Donath S, Campbell J, Monagle P, Grover S. Bleeding
disorders in teenagers presenting with menorrhagia. Aust N Z J Obstet Gynaecol
2005;45(5):439-43.

Mikhail S, Varadarajan R, Kouides P. The prevalence of disorders of haemostasis
in adolescents with menorrhagia referred to a haemophilia treatment centre.
Haemophilia 2007;13(5):627-32.

Vo KT, Grooms L, Klima J, Holland-Hall C, O’Brien SH. Menstrual bleeding
patterns and prevalence of bleeding disorders in a multidisciplinary adolescent
haematology clinic. Haemophilia 2013;19(1):71-5.

Rodriguez V, Alme C, Killian JM, Weaver AL, Khan SP, Simmons PS. Bleeding
disorders in adolescents with menorrhagia: An institutional experience.
Haemophilia 2013;19(2):e101-2.

O’Brien B, Mason J, Kimble R. Bleeding disorders in adolescents with heavy
menstrual bleeding: The Queensland Statewide Paediatric and Adolescent
Gynaecology Service. J Pediatr Adolesc Gynecol 2019;32(2):122-7.

Pecchioli Y, Oyewumi L, Allen LM, Kives S. The utility of routine ultrasound in
the diagnosis and management of adolescents with abnormal uterine bleeding.
J Pediatr Adolesc Gynecol 2017;30(2):239-42.

105

European Journal of Obstetrics & Gynecology and Reproductive Biology 288 (2023) 90-107

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

Hagen CP, Mouritsen A, Mieritz MG, Tinggaard J, Wohlfahrt-Veje C, Fallentin E,
et al. Uterine volume and endometrial thickness in healthy girls evaluated by
ultrasound (3-dimensional) and magnetic resonance imaging. Fertil Steril 2015;
104(2):452-459.e2.

Creatsas G, Cardamakis E, Deligeoroglou E, Hassan E, Tzingounis V. Tenoxicam
versus lynestrenol-ethinyl estradiol treatment of dysfunctional uterine bleeding
cases during adolescence. J Pediatr Adolesc Gynecol 1998;11(4):177-80.

Aslam N, Blunt S, Latthe P. Effectiveness and tolerability of levonorgestrel
intrauterine system in adolescents. J Obstet Gynaecol 2010;30(5):489-91.
Suhonen S, Haukkamaa M, Jakobsson T, Rauramo I. Clinical performance of a
levonorgestrel-releasing intrauterine system and oral contraceptives in young
nulliparous women: A comparative study. Contraception 2004;69(5):407-12.
Alaqzam TS, Stanley AC, Simpson PM, Flood VH, Menon S. Treatment modalities
in adolescents who present with heavy menstrual bleeding. J Pediatr Adolesc
Gynecol 2018;31(5):451-8.

Bofill Rodriguez M, Lethaby A, Low C, Cameron IT. Cyclical progestogens for
heavy menstrual bleeding. Cochrane Database Syst Rev [Internet] 2019;2019(8).
Kriplani A, Kulshrestha V, Agarwal N, Diwakar S. Role of tranexamic acid in
management of dysfunctional uterine bleeding in comparison with
medroxyprogesterone acetate. J Obstet Gynaecol 2006;26(7):673-8.
Bryant-Smith AC, Lethaby A, Farquhar C, Hickey M. Antifibrinolytics for heavy
menstrual bleeding. Cochrane Database Syst Rev [Internet] 2018;2018(4).
Bofill Rodriguez M, Lethaby A, Jordan V. Progestogen-releasing intrauterine
systems for heavy menstrual bleeding. Cochrane Database Syst Rev [Internet]
2020;2020(6).

Sundstrom A, Seaman H, Kieler H, Alfredsson L. The risk of venous
thromboembolism associated with the use of tranexamic acid and other drugs
used to treat menorrhagia: A case-control study using the General Practice
Research Database. BJOG Int J Obstet Gynaecol 2009;116(1):91-7.

Poulter NR, Chang CL, Farley TMM, Meirik O. Risk of cardiovascular diseases
associated with oral progestagen preparations with therapeutic indications.
Lancet 1999;354(9190):1610.

Tepper NK, Whiteman MK, Marchbanks PA, James AH, Curtis KM. Progestin-only
contraception and thromboembolism: A systematic review. Contraception 2016;
94(6):678-700.

Conard J, Plu-Bureau G, Bahi N, Horellou MH, Pelissier C, Thalabard JC.
Progestogen-only contraception in women at high risk of venous
thromboembolism. Contraception 2004;70(6):437-41.

Cooper KG, Parkin DE, Garratt AM, Grant AM. A randomised comparison of
medical and hysteroscopic management in women consulting a gynaecologist for
treatment of heavy menstrual loss. BJOG Int J Obstet Gynaecol 1997;104(12):
1360-6.

Cooper KG, Parkin DE, Garratt AM, Grant AM. Two-year follow up of women
randomised to medical management or transcervical resection of the
endometrium for heavy menstrual loss: Clinical and quality of life outcomes.
BJOG Int J Obstet Gynaecol 1999;106(3):258-65.

Cooper KG, Jack SA, Parkin DE, Grant AM. Five-year follow up of women
randomised to medical management or transcervical resection of the
endometrium for heavy menstrual loss: Clinical and quality of life outcomes. Br J
Obstet Gynaecol 2001;108(12):1222-8.

Kuppermann M, Varner RE, Summitt, Jr RL, Learman LA, Ireland C, Vittinghoff E,
et al. Effect of hysterectomy vs medical treatment on health-related quality of life
and sexual functioning: The Medicine or Surgery (Ms) Randomized Trial. JAMA
2004;291(12):1447.

Showstack J, Lin F, Learman LA, Vittinghoff E, Kuppermann M, Varner RE, et al.
Randomized trial of medical treatment versus hysterectomy for abnormal uterine
bleeding: Resource use in the Medicine or Surgery (Ms) trial. Am J Obstet Gynecol
2006;194(2):332-8.

Bergeron C, Laberge PY, Boutin A, Thériault MA, Valcourt F, Lemyre M, et al.
Endometrial ablation or resection versus levonorgestrel intra-uterine system for
the treatment of women with heavy menstrual bleeding and a normal uterine
cavity: A systematic review with meta-analysis. Hum Reprod Update. 2020;26(2):
302-11.

Bofill Rodriguez M, Lethaby A, Grigore M, Brown J, Hickey M, Farquhar C.
Endometrial resection and ablation techniques for heavy menstrual bleeding.
Cochrane Database Syst Rev 2019;1(1):CD001501.

de Léotoing L, Chaize G, Fernandes J, Toth D, Descamps P, Dubernard G, et al.
The surgical treatment of idiopathic abnormal uterine bleeding: An analysis of 88
000 patients from the French exhaustive national hospital discharge database
from 2009 to 2015. PLoS ONE [Internet]. 2019;14(6).

Bofill Rodriguez M, Lethaby A, Fergusson RJ. Endometrial resection and ablation
versus hysterectomy for heavy menstrual bleeding. Cochrane Database Syst Rev
[Internet] 2021;2021(2).

Crosignani PG, Vercellini P, Apolone G, De Giorgi O, Cortesi I, Meschia M.
Endometrial resection versus vaginal hysterectomy for menorrhagia: Long- term
clinical and quality-of-life outcomes. Am J Obstet Gynecol 1997;177(1):95-101.
Zupi E, Zullo F, Marconi D, Sbracia M, Pellicano M, Solima E, et al. Hysteroscopic
endometrial resection versus laparoscopic supracervical hysterectomy for
menorrhagia: A prospective randomized trial. Am J Obstet Gynecol 2003;188(1):
7-12.

Dickersin K, Munro MG, Clark M, Langenberg P, Scherer R, Frick K, et al.
Hysterectomy compared with endometrial ablation for dysfunctional uterine
bleeding: A randomized controlled trial. Obstet Gynecol 2007;110(6):1279-89.
Sesti F, Ruggeri V, Pietropolli A, Piancatelli R, Piccione E. Thermal balloon
ablation versus laparoscopic supracervical hysterectomy for the surgical


http://refhub.elsevier.com/S0301-2115(23)00274-9/h0085
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0085
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0085
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0090
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0090
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0090
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0095
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0095
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0095
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0100
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0100
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0100
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0115
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0115
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0115
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0115
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0115
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0120
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0120
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0120
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0125
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0125
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0125
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0135
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0135
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0135
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0135
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0140
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0140
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0140
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0150
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0150
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0150
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0155
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0155
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0155
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0155
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0160
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0160
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0165
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0165
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0180
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0180
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0180
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0185
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0185
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0185
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0190
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0190
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0195
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0195
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0195
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0200
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0200
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0200
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0205
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0205
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0205
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0210
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0210
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0210
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0215
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0215
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0215
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0220
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0220
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0220
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0225
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0225
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0225
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0230
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0230
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0230
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0230
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0235
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0235
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0235
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0240
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0240
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0245
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0245
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0245
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0250
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0250
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0250
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0255
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0255
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0260
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0260
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0260
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0265
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0265
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0270
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0270
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0270
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0275
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0275
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0275
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0275
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0280
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0280
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0280
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0285
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0285
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0285
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0290
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0290
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0290
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0295
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0295
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0295
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0295
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0300
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0300
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0300
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0300
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0305
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0305
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0305
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0305
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0310
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0310
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0310
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0310
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0315
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0315
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0315
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0315
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0325
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0325
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0325
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0335
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0335
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0335
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0340
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0340
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0340
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0345
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0345
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0345
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0345
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0350
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0350
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0350
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0355
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0355

J.L. Brun et al.

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

treatment of heavy menstrual bleeding: a randomized study. J Obstet Gynaecol
Res 2011;37(11):1650-7.

Cooper K, Breeman S, Scott NW, Scotland G, Clark J, Hawe J, et al. Laparoscopic
supracervical hysterectomy versus endometrial ablation for women with heavy
menstrual bleeding (HEALTH): a parallel-group, open-label, randomised
controlled trial. Lancet 2019;394(10207):1425-36.

Sculpher MJ, Dwyer N, Byford S, Stirrat GM. Randomised trial comparing
hysterectomy and transcervical endometrial resection: Effect on health related
quality of life and costs two years after surgery. BJOG Int J Obstet Gynaecol 1996;
103(2):142-9.

Gannon MJ, Holt EM, Fairbank J, Fitzgerald M, Milne MA, Crystal AM, et al.

A randomised trial comparing endometrial resection and abdominal hysterectomy
for the treatment of menorrhagia. Br Med J 1991;303(6814):1362-4.

Deffieux X, De Rochambeau B, Chéne G, Gauthier T, Huet S, Lamblin G, et al.
Hysterectomy for benign pathology: Guidelines for clinical practice. J Gynecol
Obstet Biol Reprod (Paris) 2015;44(10):1219-27.

Fowler AJ, Ahmad T, Phull MK, Allard S, Gillies MA, Pearse RM. Meta-analysis of
the association between preoperative anaemia and mortality after surgery. Br J
Surg 2015;102(11):1314-24.

Musallam KM, Tamim HM, Richards T, Spahn DR, Rosendaal FR, Habbal A, et al.
Preoperative anaemia and postoperative outcomes in non-cardiac surgery: A
retrospective cohort study. Lancet 2011;378(9800):1396-407.

Tyan P, Taher A, Carey E, Sparks A, Radwan A, Amdur R, et al. The effect of
anemia severity on postoperative morbidity among patients undergoing
laparoscopic hysterectomy for benign indications. Acta Obstet Gynecol Scand
2020;99(1):112-8.

Murji A, Lam M, Allen B, Richard L, Shariff SZ, Austin PC, et al. Risks of
preoperative anemia in women undergoing elective hysterectomy and
myomectomy. Am J Obstet Gynecol. 2019;221(6):629.e1-629.e18.

Richards T, Musallam KM, Nassif J, Ghazeeri G, Seoud M, Gurusamy KS, et al.
Impact of preoperative anaemia and blood transfusion on postoperative outcomes
in gynaecological surgery. PLoS ONE [Internet]. 2015;10(7).

Lethaby A, Puscasiu L, Vollenhoven B. Preoperative medical therapy before
surgery for uterine fibroids. Cochrane Database Syst Rev [Internet] 2017;2017
11).

Tyan P, Taher A, Carey E, Amdur R, Messersmith C, Robinson HN, et al. Effect of
Perioperative Transfusion on Postoperative Morbidity Following Minimally
Invasive Hysterectomy for Benign Indications. J Minim Invasive Gynecol 2020;27
(1):200-5.

Fernandez-Gaxiola AC, De-Regil LM. Intermittent iron supplementation for
reducing anaemia and its associated impairments in menstruating women.
Cochrane Database Syst Rev [Internet] 2011;2011(12).

Ng O, Keeler B, Mishra A, Simpson A, Neal K, Brookes MJ, et al. Iron therapy for
pre-operative anaemia. Cochrane Database Syst Rev [Internet] 2015;2015(4).
Richards T, Baikady RR, Clevenger B, Butcher A, Abeysiri S, Chau M, et al.
Preoperative intravenous iron to treat anaemia before major abdominal surgery
(PREVENTT): a randomised, double-blind, controlled trial. Lancet 2020;396
(10259):1353-61.

Mueller MM, Van Remoortel H, Meybohm P, Aranko K, Aubron C, Burger R, et al.
Patient Blood Management: Recommendations from the 2018 Frankfurt
Consensus Conference. JAMA - J Am Med Assoc 2019;321(10):983.

Kurman RJ, Kaminski PF, Norris HJ. The behavior of endometrial hyperplasia. A
long-term study of “untreated” hyperplasia in 170 patients. Cancer 1985;56(2):
403-12.

Abu Hashim H, Ghayaty E, El Rakhawy M. Levonorgestrel-releasing intrauterine
system vs oral progestins for non-atypical endometrial hyperplasia: A systematic
review and metaanalysis of randomized trials. Am J Obstet Gynecol 2015;213(4):
469-78.

Mittermeier T, Farrant C, Wise MR. Levonorgestrel-releasing intrauterine system
for endometrial hyperplasia. Cochrane Database Syst Rev [Internet] 2020;2020
9.

Nooh AM, Abdeldayem HM, Girbash EF, Arafa EM, Atwa K, Abdel-Raouf SM.
Depo-provera versus norethisterone acetate in management of endometrial
hyperplasia without atypia. Reprod Sci 2016;23(4):448-54.

Moradan S, Nikkhah N, Mirmohammadkhanai M. Comparing the administration
of letrozole and megestrol acetate in the treatment of women with simple
endometrial hyperplasia without atypia: A randomized clinical trial. Adv Ther
2017;34(5):1211-20.

Avci ME, Sadik S, Ucar MG. A prospective study of rollerball endometrial ablation
in the management of refractory recurrent symptomatic endometrial hyperplasia
without atypia. Gynecol Obstet Invest 2012;74(4):282-7.

Ohyagi-Hara C, Sawada K, Aki I, Mabuchi S, Kobayashi E, Ueda Y, et al. Efficacies
and pregnant outcomes of fertility-sparing treatment with medroxyprogesterone
acetate for endometrioid adenocarcinoma and complex atypical hyperplasia: our
experience and a review of the literature. Arch Gynecol Obstet 2015;291(1):151-7.
Gallos ID, Yap J, Rajkhowa M, Luesley DM, Coomarasamy A, Gupta JK.
Regression, relapse, and live birth rates with fertility-sparing therapy for
endometrial cancer and atypical complex endometrial hyperplasia: A systematic
review and metaanalysis. Am J Obstet Gynecol. 2012;207(4):266.e1-266.e12.
Gallos ID, Krishan P, Shehmar M, Ganesan R, Gupta JK. LNG-IUS versus oral
progestogen treatment for endometrial hyperplasia: A long-term comparative
cohort study. Hum Reprod 2013;28(11):2966-71.

Gunderson CC, Fader AN, Carson KA, Bristow RE. Oncologic and Reproductive
outcomes with progestin therapy in women with endometrial hyperplasia and
grade 1 Adenocarcinoma: A systematic review. Gynecol Oncol 2012;125(2):
477-82.

106

European Journal of Obstetrics & Gynecology and Reproductive Biology 288 (2023) 90-107

[97] Han AR, Kwon Y-S, Kim DY, Kim JH, Kim YM, Kim YT, et al. Pregnancy outcomes
using assisted reproductive technology after fertility-preserving therapy in
patients with endometrial adenocarcinoma or atypical complex hyperplasia. Int J
Gynecol Cancer 2009;19(1):147-51.

[98] Randall TC, Kurman RJ. Progestin treatment of atypical hyperplasia and well-
differentiated carcinoma of the endometrium in women under age 40. Obstet
Gynecol 1997;90(3):434-40.

[99] @rbo A, Vereide AB, Arnes M, Pettersen I, Straume B. Levonorgestrel-impregnated
intrauterine device as treatment for endometrial hyperplasia: A national
multicentre randomised trial. BJOG Int J Obstet Gynaecol 2014;121(4):477-86.

[100] Jadoul P, Donnez J. Conservative treatment may be beneficial for young women
with atypical endometrial hyperplasia or endometrial adenocarcinoma. Fertil
Steril 2003;80(6):1315-24.

[101] Minig L, Franchi D, Boveri S, Casadio C, Bocciolone L, Sideri M. Progestin
intrauterine device and GnRH analogue for uterus-sparing treatment of
endometrial precancers and well-differentiated early endometrial carcinoma in
young women. Ann Oncol 2011;22(3):643-9.

[102] Gonthier C, Piel B, Touboul C, Walker F, Cortez A, Luton D, et al. Cancer incidence in
patients with atypical endometrial hyperplasia managed by primary hysterectomy or
fertility-sparing treatment. Anticancer Res 2015;35(12):6799-804.

[103] Nijkang NP, Anderson L, Markham R, Manconi F. Endometrial polyps:
Pathogenesis, sequelae and treatment. SAGE Open Med. 2019;7.

[104] Polena V, Mergui JL, Zérat L, Darai E, Barranger E, Uzan S. Long-term results of
hysteroscopic resection of endometrial polyps in 367 patients. Role of associated
endometrial resection. Gynecol Obstet Fertil 2005;33(6):382-8.

[105] Henriquez DDCA, van Dongen H, Wolterbeek R, Jansen FW. Polypectomy in
premenopausal women with abnormal uterine bleeding: Effectiveness of
hysteroscopic removal. J Minim Invasive Gynecol 2007;14(1):59-63.

[106] Tjarks M, Van Voorhis BJ. Treatment of endometrial polyps. Obstet Gynecol
2000;96(6):886-9.

[107] Bradley LD, Gueye NA. The medical management of abnormal uterine bleeding in
reproductive-aged women. Am J Obstet Gynecol 2016;214(1):31-44.

[108] Marret H, Fritel X, Ouldamer L, Bendifallah S, Brun J-L, De Jesus I, et al.
Therapeutic management of uterine fibroid tumors: Updated French guidelines.
Eur J Obstet Gynecol Reprod Biol 2012;165(2):156-64.

[109] Campo S, Campo V, Gambadauro P. Short-term and long-term results of
resectoscopic myomectomy with and without pretreatment with GnRH analogs in
premenopausal women. Acta Obstet Gynecol Scand 2005;84(8):756-60.

[110] Soysal M, Soysal S, Ozer S. A randomized controlled trial of levonorgestrel
releasing IUD and thermal balloon ablation in the treatment of menorrhagia.
Zentralbl Gynakol 2002;124(4):213-9.

[111] Pritts EA, Parker WH, Olive DL. Fibroids and infertility: an updated systematic
review of the evidence. Fertil Steril 2009;91(4):1215-23.

[112] Metwally M, Raybould G, Cheong YC, Horne AW. Surgical treatment of fibroids
for subfertility. Cochrane Database Syst Rev. 2020;1(1):CD003857.

[113] Casini ML, Rossi F, Agostini R, Unfer V. Effects of the position of fibroids on
fertility. Gynecol Endocrinol 2006;22(2):106-9.

[114] Bosteels J, Kasius J, Weyers S, Broekmans FJ, Mol BJ, D’Hooghe TM.
Hysteroscopy for treating subfertility associated with suspected major uterine
cavity abnormalities. Cochrane Database Syst Rev 2015;2015(2):2-63.

[115] Fedele L, Blanchi S, Baglioni A, Arcaini L, Marchini M, Bocciolone L. Intranasal
buserelin versus surgery in the treatment of uterine leiomyomata: long-term
follow-up. Eur J Obstet Gynecol Reprod Biol 1991;38(1):53-7.

[116] Aarts JWM, Nieboer TE, Johnson N, Tavender E, Garry R, Mol BWJ, et al. Surgical
approach to hysterectomy for benign gynaecological disease. Cochrane Database
Syst Rev 2015;2015(8):CD003677.

[117] Spies JB, Bradley LD, Guido R, Maxwell GL, Levine BA, Coyne K. Outcomes from
leiomyoma therapies: Comparison with normal controls. Obstet Gynecol 2010;
116(3):641-52.

[118] Muzii L, Boni T, Bellati F, Marana R, Ruggiero A, Zullo MA, et al. GnRH analogue
treatment before hysteroscopic resection of submucous myomas: A prospective,
randomized, multicenter study. Fertil Steril 2010;94(4):1496-9.

[119] Favilli A, Mazzon I, Grasso M, Horvath S, Bini V, Di Renzo GC, et al.
Intraoperative effect of preoperative gonadotropin-releasing hormone analogue
administration in women undergoing cold loop hysteroscopic myomectomy: A
randomized controlled trial. J Minim Invasive Gynecol 2018;25(4):706-14.

[120] Mavrelos D, Ben-Nagi J, Davies A, Lee C, Salim R, Jurkovic D. The value of pre-
operative treatment with GnRH analogues in women with submucous fibroids: A
double-blind, placebo-controlled randomized trial. Hum Reprod 2010;25(9):2264-9.

[121] Bizzarri N, Ghirardi V, Remorgida V, Venturini PL, Ferrero S. Three-month
treatment with triptorelin, letrozole and ulipristal acetate before hysteroscopic
resection of uterine myomas: prospective comparative pilot study. Eur J Obstet
Gynecol Reprod Biol 2015;192:22-6.

[122] Donnez J, Tomaszewski J, Vazquez F, Bouchard P, Lemieszczuk B, Bard F, et al.
Ulipristal acetate versus leuprolide acetate for uterine fibroids. N Engl J Med
2012;366(5):421-32.

[123] Fernandez H, Schmidt T, Powell M, Costa APF, Arriagada P, Thaler C. Real world
data of 1473 patients treated with ulipristal acetate for uterine fibroids: Premya
study results. Eur J Obstet Gynecol Reprod Biol 2017;208:91-6.

[124] Gemzell-Danielsson K, Heikinheimo O, Zatik J, Poka R, Rechberger T, Hudecek R,
et al. Efficacy and safety of vilaprisan in women with uterine fibroids: Data from
the phase 2b randomized controlled trial ASTEROID 2. Eur J Obstet Gynecol
Reprod Biol 2020;252:7-14.

[125] Jiang W, Shen Qi, Chen M, Wang Y, Zhou Q, Zhu X, et al. Levonorgestrel-releasing
intrauterine system use in premenopausal women with symptomatic uterine
leiomyoma: A systematic review. Steroids 2014;86:69-78.


http://refhub.elsevier.com/S0301-2115(23)00274-9/h0355
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0355
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0360
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0360
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0360
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0360
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0365
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0365
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0365
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0365
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0370
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0370
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0370
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0375
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0375
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0375
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0380
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0380
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0380
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0385
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0385
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0385
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0390
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0390
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0390
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0390
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0405
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0405
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0405
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0410
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0410
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0410
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0410
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0415
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0415
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0415
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0420
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0420
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0425
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0425
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0425
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0425
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0430
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0430
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0430
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0435
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0435
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0435
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0440
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0440
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0440
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0440
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0445
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0445
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0445
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0450
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0450
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0450
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0455
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0455
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0455
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0455
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0460
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0460
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0460
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0465
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0465
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0465
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0465
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0475
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0475
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0475
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0480
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0480
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0480
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0480
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0485
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0485
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0485
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0485
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0490
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0490
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0490
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0495
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0495
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0495
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0500
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0500
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0500
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0505
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0505
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0505
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0505
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0510
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0510
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0510
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0520
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0520
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0520
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0525
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0525
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0525
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0530
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0530
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0535
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0535
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0540
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0540
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0540
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0545
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0545
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0545
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0550
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0550
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0550
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0555
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0555
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0565
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0565
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0570
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0570
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0570
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0575
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0575
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0575
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0580
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0580
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0580
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0585
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0585
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0585
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0590
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0590
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0590
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0595
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0595
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0595
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0595
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0600
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0600
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0600
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0605
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0605
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0605
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0605
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0610
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0610
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0610
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0615
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0615
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0615
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0620
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0620
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0620
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0620
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0625
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0625
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0625

J.L. Brun et al.

[126]

[127]

[128]

[129]

[130]

[131]
[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]
[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

Xie ZW, Zhang YN, Wan S, Xu WZ, Chen J. Levonorgestrel-releasing intrauterine
device is an efficacious contraceptive for women with leiomyoma. J Int Med Res
2012;40(5):1966-72.

Zapata LB, Whiteman MK, Tepper NK, Jamieson DJ, Marchbanks PA, Curtis KM.
Intrauterine device use among women with uterine fibroids: a systematic review.
Contraception 2010;82(1):41-55.

Sayed GH, Zakherah MS, El-Nashar SA, Shaaban MM. A randomized clinical trial
of a levonorgestrel-releasing intrauterine system and a low-dose combined oral
contraceptive for fibroid-related menorrhagia. Int J Gynecol Obstet 2011;112(2):
126-30.

Vilos GA, Allaire C, Laberge P-Y, Leyland N, Vilos AG, Murji A, et al. The
management of uterine leiomyomas. J Obstet Gynaecol Can 2015;37(2):157-78.
Jain P, Rajaram S, Gupta B, Goel N, Srivastava H. Randomized controlled trial of
thermal balloon ablation versus vaginal hysterectomy for leiomyoma-induced
heavy menstrual bleeding. Int J Gynecol Obstet 2016;135(2):140-4.

Hanafi M. Predictors of leiomyoma recurrence after myomectomy. Obstet
Gynecol 2005;105(4):877-81.

Wallach EE, Vlahos NF. Uterine myomas: An overview of development, clinical
features, and management. Obstet Gynecol 2004;104(2):393-406.

Nicholson WK, Wegienka G, Zhang S, Wallace K, Stewart E, Laughlin-Tommaso S,
et al. Short-term health-related quality of life after hysterectomy compared with
myomectomy for symptomatic leiomyomas. Obstet Gynecol 2019;134(2):261-9.
Fedele L, Parazzini F, Luchini L, Mezzopane R, Tozzi L, Villa L. Recurrence of
fibroids after myomectomy: A transvaginal ultrasonographic study. Hum Reprod
1995;10(7):1795-6.

Fonseca MCM, Castro R, Machado M, Conte T, Girao MJBC. Uterine artery
embolization and surgical methods for the treatment of symptomatic uterine
leiomyomas: A systemic review and meta-analysis followed by indirect treatment
comparison. Clin Ther. 2017;39(7):1438-1455.e2.

Manyonda I, Belli A-M, Lumsden M-A, Moss J, McKinnon W, Middleton LJ, et al.
Uterine-artery embolization or myomectomy for uterine fibroids. N Engl J Med
2020;383(5):440-51.

Gupta JK, Sinha A, Lumsden MA, Hickey M. Uterine artery embolization for
symptomatic uterine fibroids. Cochrane Database Syst Rev [Internet] 2014;2014(12).
Verpalen IM, Anneveldt KJ, Nijholt IM, Schutte JM, Dijkstra JR, Franx A, et al.
Magnetic resonance-high intensity focused ultrasound (MR-HIFU) therapy of
symptomatic uterine fibroids with unrestrictive treatment protocols: A systematic
review and meta-analysis. Eur J Radiol [Internet] 2019;120:108700.
Laughlin-Tommaso S, Barnard EP, AbdElmagied AM, Vaughan LE, Weaver AL,
Hesley GK, et al. FIRSTT study: randomized controlled trial of uterine artery
embolization vs focused ultrasound surgery. Am J Obstet Gynecol. 2019;220(2):
174.e1-174.e13.

Giuliani E, As-Sanie S, Marsh EE. Epidemiology and management of uterine
fibroids. Int J Gynecol Obstet 2020;149(1):3-9.

Naoulou B, Tsai MC. Efficacy of tranexamic acid in the treatment of idiopathic
and non-functional heavy menstrual bleeding: A systematic review. Acta Obstet
Gynecol Scand 2012;91(5):529-37.

Lethaby A, Duckitt K, Farquhar C. Non-steroidal anti-inflammatory drugs for
heavy menstrual bleeding. Cochrane Database Syst Rev [Internet] 2013;2013(1).
Moroni R, Vieira C, Ferriani R, Candido-Dos-Reis F, Brito L. Pharmacological
treatment of uterine fibroids. Ann Med Health Sci Res 2014;4:5185-92.

Ji'Y, Hu K, Zhang Yu, Gu L, Zhu J, Zhu L, et al. High-intensity focused ultrasound
(HIFU) treatment for uterine fibroids: a meta-analysis. Arch Gynecol Obstet 2017;
296(6):1181-8.

Manyonda IT, Bratby M, Horst JS, Banu N, Gorti M, Belli AM. Uterine artery
embolization versus myomectomy: Impact on quality of life - Results of the FUME
(Fibroids of the uterus: Myomectomy versus embolization) trial. Cardiovasc
Intervent Radiol 2012;35(3):530-6.

Mara M, Maskova J, Fucikova Z, Kuzel D, Belsan T, Sosna O. Midterm clinical and
first reproductive results of a randomized controlled trial comparing uterine fibroid
embolization and myomectomy. Cardiovasc Intervent Radiol 2008;31(1):73-85.
El Shamy T, Amer SAK, Mohamed AA, James C, Jayaprakasan K. The impact of
uterine artery embolization on ovarian reserve: A systematic review and meta-
analysis. Acta Obstet Gynecol Scand 2020;99(1):16-23.

Karlsen K, Hrobjartsson A, Korsholm M, Mogensen O, Humaidan P, Ravn P.
Fertility after uterine artery embolization of fibroids: a systematic review. Arch
Gynecol Obstet 2018;297(1):13-25.

de Bruijn AM, Ankum WM, Reekers JA, Birnie E, van der Kooij SM, Volkers NA,
et al. Uterine artery embolization vs hysterectomy in the treatment of
symptomatic uterine fibroids: 10-year outcomes from the randomized EMMY
trial. Am J Obstet Gynecol. 2016;215(6):745.e1-745.e12.

PintoI, Chimeno P, Romo A, Patl L, Haya J, de la Cal MA, et al. Uterine fibroids: Uterine
artery embolization versus abdominal hysterectomy for treatment - A prospective,
randomized, and controlled clinical trial. Radiology 2003;226(2):425-31.
Ruuskanen A, Hippeldinen M, Sipola P, Manninen H. Uterine artery embolisation
versus hysterectomy for leiomyomas: Primary and 2-year follow-up results of a
randomised prospective clinical trial. Eur Radiol 2010;20(10):2524-32.

Taran FA, Tempany CMC, Regan L, Inbar Y, Revel A, Stewart EA. Magnetic resonance-
guided focused ultrasound (MRgFUS) compared with abdominal hysterectomy for
treatment of uterine leiomyomas. Ultrasound Obstet Gynecol 2009;34(5):572-8.
Shaaban OM, Ali MK, Sabra AMA, Abd El Aal DEM. Levonorgestrel-releasing
intrauterine system versus a low-dose combined oral contraceptive for treatment of
adenomyotic uteri: A randomized clinical trial. Contraception 2015;92(4):301-7.
Maia H, Maltez A, Coelho G, Athayde C, Coutinho EM. Insertion of mirena after
endometrial resection in patients with adenomyosis. J Am Assoc Gynecol
Laparosc 2003;10(4):512-6.

107

European Journal of Obstetrics & Gynecology and Reproductive Biology 288 (2023) 90-107

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]
[179]

[180]

[181]

Zheng J, Xia E, Li TC, Sun X. Comparison of combined transcervical resection of the
endometrium and levonorgestrel-containing intrauterine system treatment versus
levonorgestrel-containing intrauterine system treatment alone in women with
adenomyosis: a prospective clinical trial. J Reprod Med 2013;58(7-8):285-90.
Vercellini P, Perino A, Consonni R, Trespidi L, Parazzini F, Giorgio P. Treatment
with a gonadotrophin releasing hormone agonist before endometrial resection: A
multicentre, randomised controlled trial. BJOG Int J Obstet Gynaecol 1996;103
(6):562-8.

Wang PH, Liu WM, Fuh JL, Cheng MH, Chao HT. Comparison of surgery alone
and combined surgical-medical treatment in the management of symptomatic
uterine adenomyoma. Fertil Steril 2009;92(3):876-85.

Ozdegirmenci O, Kayikcioglu F, Akgul MA, Kaplan M, Karcaaltincaba M,
Haberal A, et al. Comparison of levonorgestrel intrauterine system versus
hysterectomy on efficacy and quality of life in patients with adenomyosis. Fertil
Steril 2011;95(2):497-502.

Yavuzcan A, Basbug A, Bastan M, Gaglar M, Ozdemir I. The effect of adenomyosis
on the outcomes of laparoscopic hysterectomy. J Turk Ger Gynecol Assoc 2016;17
(3):150-4.

Nakayama K, Ishibashi T, Ishikawa M, Katagiri A, Katagiri H, lida K, et al. Microwave
endometrial ablation at a frequency of 2.45 GHz for menorrhagia: Analysis of
treatment results at a single facility. J Obstet Gynaecol Res 2014;40(1):224-9.
Rasmussen CK, Hansen ES, Al-Mashadi Dahl S, Ernst E, Dueholm M. The effect of
transcervical endometrial resection on clinical symptoms related to intrinsic
adenomyosis and junctional zone changes. Eur J Obstet Gynecol Reprod Biol X
[Internet] 2019;3:100029.

Engelsen IB, Woie K, Hordnes K. Transcervical endometrial resection: Long-term
results of 390 procedures. Acta Obstet Gynecol Scand 2006;85(1):82-7.
Pérez-Medina T, Haya J, San Frutos L, Bajo AJ. Factors influencing long-term outcome
of loop endometrial resection. J Am Assoc Gynecol Laparosc 2002;9(3):272-6.
Mettler L. Long-term results in the treatment of menorrhagia and
hypermenorrhea with a thermal balloon endometrial ablation technique. JSLS J
Soc Laparoendosc Surg Soc Laparoendosc Surg 2002;6(4):305-9.

Philip C-A, Le Mitouard M, Maillet L, de Saint-Hilaire P, Huissoud C, Cortet M,
et al. Evaluation of NovaSure ® global endometrial ablation in symptomatic
adenomyosis: A longitudinal study with a 36 month follow-up. Eur J Obstet
Gynecol Reprod Biol 2018;227:46-51.

Vannuccini S, Luisi S, Tosti C, Sorbi F, Petraglia F. Role of medical therapy in the
management of uterine adenomyosis. Fertil Steril 2018;109(3):398-405.

Abbas AM, Samy A, Atwa K, Ghoneim HM, Lotfy M, Saber Mohammed H, et al.
The role of levonorgestrel intra-uterine system in the management of
adenomyosis: A systematic review and meta-analysis of prospective studies. Acta
Obstet Gynecol Scand 2020;99(5):571-81.

Osuga Y, Fujimoto-Okabe H, Hagino A. Evaluation of the efficacy and safety of
dienogest in the treatment of painful symptoms in patients with adenomyosis: a
randomized, double-blind, multicenter, placebo-controlled study. Fertil Steril
2017;108(4):673-8.

Capmas P, Brun J-L, Legendre G, Koskas M, Merviel P, Fernandez H. Ulipristal
acetate use in adenomyosis: A randomized controlled trial. J Gynecol Obstet Hum
Reprod [Internet] 2021;50(1):101978.

Badawy AM, Elnashar AM, Mosbah AA. Aromatase inhibitors or gonadotropin-
releasing hormone agonists for the management of uterine adenomyosis: A
randomized controlled trial. Acta Obstet Gynecol Scand 2012;91(4):489-95.

de Bruijn AM, Smink M, Lohle PNM, Huirne JAF, Twisk JWR, Wong C, et al.
Uterine artery embolization for the treatment of adenomyosis: A systematic
review and meta-analysis. J Vasc Interv Radiol. 2017;28(12):1629-1642.el.

Ma J, Brown B, Liang E. Long-term durability of uterine artery embolisation for
treatment of symptomatic adenomyosis. Aust N Z J Obstet Gynaecol 2021 Apr;61
(2):290-6.

Marques ALS, Andres MP, Kho RM, Abrao MS. Is high-intensity focused
ultrasound effective for the treatment of adenomyosis? A systematic review and
meta-analysis. J Minim Invasive Gynecol 2020;27(2):332-43.

Carey ET, El-Nashar SA, Hopkins MR, Creedon DJ, Cliby WA, Famuyide AO.
Pathologic characteristics of hysterectomy specimens in women undergoing
hysterectomy after global endometrial ablation. J Minim Invasive Gynecol 2011;
18(1):96-9.

Mengerink BB, van der Wurff AAM, ter Haar JF, van Rooij IA, Pijnenborg JMA.
Effect of undiagnosed deep adenomyosis after failed NovaSure endometrial
ablation. J Minim Invasive Gynecol 2015 Feb;22(2):239-44.

Grimbizis GF, Mikos T, Tarlatzis B. Uterus-sparing operative treatment for
adenomyosis. Fertil Steril. 2014;101(2):472-487.e8.

Mikos T, Lioupis M, Anthoulakis C, Grimbizis GF. The outcome of fertility-sparing
and nonfertility-sparing surgery for the treatment of adenomyosis. A systematic
review and meta-analysis. J Minim Invasive Gynecol. 2020;27(2):309-331.e3.
Younes G, Tulandi T. Conservative surgery for adenomyosis and results: A
systematic review. J Minim Invasive Gynecol 2018;25(2):265-76.

Chen J, Porter AE, Kho KA. Current and future surgical and interventional
management options for adenomyosis. Semin Reprod Med 2020;38(2-03):157-67.
De Bruijn AM, Lohle PNM, Huirne JAF, De Vries J, Twisk M, Hehenkamp WJK,
et al. Uterine artery embolization versus hysterectomy in the treatment of
symptomatic adenomyosis: Protocol for the randomized QUESTA trial. JMIR Res
Protoc [Internet]. 2018;7(3).

Liu XF, Huang LH, Zhang C, Huang GH, Yan LM, He J. A comparison of the
cost-utility of ultrasound-guided high-intensity focused ultrasound and
hysterectomy for adenomyosis: a retrospective study. BJOG Int J Obstet Gynaecol
2017;124:40-5.


http://refhub.elsevier.com/S0301-2115(23)00274-9/h0630
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0630
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0630
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0635
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0635
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0635
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0640
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0640
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0640
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0640
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0645
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0645
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0650
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0650
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0650
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0655
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0655
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0660
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0660
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0665
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0665
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0665
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0670
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0670
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0670
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0680
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0680
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0680
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0685
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0685
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0690
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0690
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0690
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0690
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0700
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0700
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0705
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0705
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0705
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0710
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0710
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0715
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0715
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0720
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0720
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0720
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0725
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0725
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0725
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0725
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0730
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0730
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0730
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0735
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0735
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0735
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0740
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0740
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0740
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0750
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0750
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0750
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0755
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0755
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0755
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0760
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0760
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0760
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0765
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0765
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0765
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0770
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0770
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0770
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0775
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0775
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0775
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0775
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0780
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0780
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0780
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0780
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0785
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0785
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0785
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0790
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0790
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0790
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0790
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0795
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0795
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0795
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0800
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0800
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0800
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0805
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0805
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0805
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0805
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0810
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0810
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0815
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0815
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0820
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0820
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0820
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0825
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0825
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0825
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0825
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0830
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0830
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0835
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0835
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0835
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0835
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0840
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0840
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0840
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0840
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0845
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0845
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0845
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0850
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0850
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0850
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0860
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0860
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0860
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0865
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0865
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0865
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0870
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0870
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0870
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0870
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0875
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0875
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0875
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0890
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0890
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0895
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0895
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0905
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0905
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0905
http://refhub.elsevier.com/S0301-2115(23)00274-9/h0905

	Management of women with abnormal uterine bleeding: Clinical practice guidelines of the French National College of Gynaecol ...
	Introduction
	Materials and methods
	Results
	Background
	Domain 1: Diagnosis
	Domain 2: Adolescents
	Domain 3: Idiopathic AUB (adults) (Fig. 1)
	Domain 4: Endometrial hyperplasia and polyps
	Domain 5: Type 0–2 fibroids (Fig. 4)
	Domain 6: Type 3 (or a higher type) fibroids (Fig. 5)
	Domain 7: Adenomyosis (Fig. 6)

	Declaration of Competing Interest
	Acknowledgments to the reviewers
	References


