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INTRODUCTION
AUTHORS: These Recommendations have 

been written by a group of medical professionals 
(Drafters) identified by SIGO, AOGOI and AGUI 
Scientific Committees with the organisational 
support of the Confalonieri-Ragonese Foundation.

RECIPIENTS: These Recommendations are 
addressed to all professionals who deal with the 
diagnosis and treatment of the diseases covered by 
these guidelines.

ACKNOWLEDGMENTS: A sincere thanks 
to dr. Benito Chiofalo (Gynecologic Oncology 
- “Regina Elena” National Cancer Institute of 
Rome) for the valuable support in draft, reformat 
and translation of the text.

METHODS
Writing medical Recommendations is a 

complex activity in terms of methods, and 
requires advanced technical skills, resources 
and time that companies usually are not able to 
provide. These recommendations are based on 
systematic reviews.  Today, however, acquiring 
the critical skills required to assess the extent to 
which systematic reviews (or already existing 
Guidelines/recommendations produced in Italy 
or in other countries) are sufficiently valid from 
a scientific point of view to be taken into account 
for their application in Italy is the priority, and not 
writing new systematic reviews.

Based on these considerations, the production 
of these Recommendations included the following 
operational phases:

• Identification of expert drafters
• Identification of systematic reviews and 

the most recent guidelines published on 
the topic

• Formulation of clinical themes (Annex 1) 
used to develop the guidelines

• Definition of recommendations by 
individual drafters through their response 
to the identified clinical themes

• Definition of the recommendations grading 
by the group of expert drafters

Specifically, the Quality Level and the strength 
of these recommendations were graded and 
expressed in Roman numerals (I to VI) and in 
letters (A to E). The Quality Level refers to the 
likelihood that a certain amount of knowledge 
derives from studies planned and conducted 
in such a way as to produce valid information 
without systematic errors, while the Strength of 

Recommendation refers to the likelihood that the 
practical application of a recommendation will 
lead to an improvement in the health status of the 
target population to which the recommendation is 
addressed.

The Level of Quality and Strength of 
Recommendations were defined according to the 
criteria suggested by the Methodological Manual 
of the National Guidelines System (table 1).

To develop these phases, an operational 
meeting was organised during the SIGO-AOGOI-
AGUI National Congress, followed by an exchange 
of material and comments via email. 

The Recommendations approved by a majority 
of the Group of Drafters have been revised by 
the Auditors appointed by the three Scientific 
Committees.

A summary of the Recommendations with the 
relevant level of quality and the strength of the 
recommendation is provided in Annex 2.

Table 1. 
Quality level and Strength of the Recommendations - Grading.
From: ISS-PNLG 2002
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RECOMMENDATIONS
BACKGROUND
Uterine fibroids are benign, gynaecological 

tumours with the greatest incidence and 
prevalence and are the main cause of 
hysterectomy.1 After the age of 50, it is believed 
that their prevalence is around 70 to 80%.2 They 
are caused by abnormal monoclonal growth 
of smooth muscle cells and connective matrix 
and respond to hormonal stimuli. They look 
like roundish, often poly-lobed fleshy masses, 
with a firm-elastic texture, and are separated 
from the surrounding myometrium by reactive 
connective tissue which is arranged to form 
a real pseudocapsule. The terms fibroids, 
myomas, leiomyomas or fibromas are used 
interchangeably. They do not respond to the 
rules of Mendelian inheritance, but a sort of 
inheritance for this pathology is well known; 
the etiopathogenesis remains unidentified, 
but known are risk factors, such as premature 
menarche, nulliparity, African ethnicity, obesity, 
polymenorrhea, arterial hypertension and 
diabetes.1,3 Symptoms are closely related to the 
number, position and size of fibroids. Small ones, 
especially isolated and subserosal, are often 
asymptomatic. The most common disorders 
include abnormal uterine bleeding, pelvic pain, 
infertility, urinary and intestinal disorders due 
to the compression on these regions.4 They can 
get larger under the action of ovarian steroids 
(estrogen and progesterone) or can be stable for 
all the woman life. The action of progesterone is 
mediated by estradiol which, through its ERα 
receptors, induces the expression of progesterone-
specific receptors in smooth muscle cells, then 
progesterone regulates the genes involved in cell 
proliferation and apoptosis.5 

Usually fibroids are divided into 3 classes, 
according to their position in the uterus: 
intramural fibroids, if they grow within the 
muscular uterine wall; submucosal fibroids, if 
they are on the inner surface of the uterus; and 
subserosal fibroids, if they modify the external 
profile of the uterus. These three classes are not 

so well defined in clinical practice, and it is not rare 
to observe fibroids in intermediate positions. The 
recent FIGO classification system (figure 1) takes 
into account every kind of location and divides 
fibroids into 10 different classes.6 It is a common 
belief, even among specialists, that fibroids can 
grow rapidly during pregnancy, but the most 
numerous cases in the literature do not confirm 
this belief,7-8 indeed, according to them, there 
may even be a decrease in their diameter during 
gestation and, even in the presence of fibroids, 
the risk of possible obstetric complications can 
be considered as low.9 However, multiple and 
large fibroids can change the maternal-fetal 
outcome, since they increase the risk of fetal 
malposition, premature delivery, placental 
abruption, placenta previa, premature rupture of 
the membranes, retained placenta, post-partum 
haemorrhage, and caesarean section.10 Regarding 
the rate of neoplastic degeneration of fibroids, it 
is not yet well known whether leiomyosarcomas 
and muscle tumours with uncertain malignancy 
(STUMP) originate predominantly from fibroids. 
Their incidence, however, is very low (0.22-0.49%) 
and certain diagnostic criteria have not yet been 
identified.11-13

Figure 1.
FIGO (International Federation of Gynecology and Obstetrics) 
leiomyoma subclassification system.
Note: Reprinted from Int J Gynaecol Obstet. Vol 113 (1). Munro MG, Critchley 
HO, Brodes MS, Fraser IS, FIGO Working Group on Menstrual Disorders. 
FIGO classification system (PALM-COEIN) for causes of abnormal uterine 
bleeding in nongravid women of reproductive age. pp.3-13. Copyright 2011, with 
permission from Elsevier1.

1) Wise LA, Laughlin-Tommaso SK. Epidemiology of 
Uterine Fibroids: From Menarche to Menopause. Clin 
Obstet Gynecol. 2016 Mar;59(1):2-24.
2) Baird DD, Dunson DB, Hill MC, Cousins D, 
Schectman JM. High cumulative incidence of uterine 
leiomyoma in black and white women: ultrasound 
evidence. Am J Obstet Gynecol. 2003 Jan;188(1):100-7.
3) Flake GP, Andersen J, Dixon D. Etiology and 

pathophysiology of uterine leiomyomas; a review. 
Environ Health Perspect 2003;111:1037–54
4) Buttram VC Jr, Reiter RC. Uterine leiomyomata: 
etiology, symptomatology, and management. Fertil 
Steril. 1981 Oct;36(4):433-45.
5) Bulun SE, Moravek MB, Yin P, Ono M, Coon JS 5th, 
Dyson MT, Navarro A, Marsh EE, Zhao H, Maruyama 
T, Chakravarti D, Kim JJ, Wei JJ. Uterine Leiomyoma 
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Stem Cells: Linking Progesterone to Growth. Semin 
Reprod Med. 2015 Sep;33(5):357-65.
6) Munro MG, Critchley HO, Broder MS, Fraser IS; 
FIGO Working Group on Menstrual Disorders. FIGO 
classification system (PALM-COEIN) for causes of 
abnormal uterine bleeding in nongravid women 
of reproductive age. Int J Gynaecol Obstet. 2011 
Apr;113(1):3-13. 
7) Hammoud AO, Asaad R, Berman J, Treadwell MC, 
Blackwell S, Diamond MP. Volume change of uterine 
myomas during pregnancy: do myomas really grow? J 
Minim Invasive Gynecol. 2006 Sep-Oct;13(5):386-90.
8) Neiger R, Sonek JD, Croom CS, Ventolini G. 
Pregnancy-related changes in the size of uterine 
leiomyomas. J Reprod Med. 2006 Sep;51(9):671-4.
9) Stout MJ, Odibo AO, Graseck AS, Macones GA, Crane 
JP, Cahill AG. Leiomyomas at routine second-trimester 

ultrasound examination and adverse obstetric 
outcomes. Obstet Gynecol. 2010 Nov;116(5):1056-63.
10) Olive DL, Pritts EA. Fibroids and reproduction. 
Semin Reprod Med. 2010 May;28(3):218-27.
11) Parker WH, Fu YS, Berek JS. Uterine sarcoma 
in patients operated on for presumed leiomyoma 
and rapidly growing leiomyoma. Obstet Gynecol 
1994;83:414–8. 
12) Leibsohn S, d’Ablaing G, Mishell DR Jr., Schlaerth 
JB. Leiomyosarcoma in a series of hysterectomies 
performed for presumed uterine leiomyomas. Am J 
Obstet Gynecol 1990;162:968–74; discussion 974–6.
13) Peddada SD, Laughlin SK, Miner K, Guyon JP, 
Haneke K, Vahdat HL, Semelka RC, Kowalik A, Armao 
D, Davis B, Baird DD. Growth of uterine leiomyomata 
among premenopausal black and white women. Proc 
Natl Acad Sci U S A. 2008 Dec 16;105(50):19887-92.

SECTION 1: DIAGNOSTIC FRAMEWORK
1.1 Ultrasound
In recent years, ultrasound, Colour-Power 

Doppler Fluximetry and three-dimensional 
approaches have greatly improved the diagnosis 
of uterine fibroids, and consequently made a 
more targeted surgical management possible, 
also thanks to the contemporary development of 
minimally invasive surgery techniques. 

In the common ultrasound practice, leiomyomas 
or uterine fibroids must be distinguished from 
adenomyosis and from rare myometrial malignant 
pathologies (leiomyosarcomas), which still poses 
considerable problems of differential diagnosis. 

The ultrasound evaluation of a uterus with 
uterine fibroids can be performed either with 
transvaginal probe or with a transabdominal 
probe, or with both of them, depending on the 
size of the uterus that should be assessed before 
the ultrasound examination with a bimanual 
examination.

A transabdominal approach is recommended 
with 3.5 to 7.5 MHz Convex probes in case of large 
and/or uterine fundus fibroids; a full bladder 
examination may help, but is not essential. The 
transvaginal pathway is more useful in case of 
smaller intramural and submucosal fibroids; the 
current availability of multi-frequency probes 
(4.5 to 10 MHz) associated with the possibility 
of changing the position of the channel, allows a 
satisfactory evaluation of the majority of fibroids.

1.1.1 What are the ultrasound aspects of 
uterine fibroids and what are the methods used 
for a correct medical report?

The ultrasound appearance of uterine fibroids 
is a roundish mass, which can be hypoechoic or 

hyperechoic, based on the amount of smooth or 
connective muscle component.1,2 

Echogenicity is variable and there may be 
some hyperechogenicity within the lesion. The 
edges are usually clear, often hyperechoic, well 
differentiated from the surrounding myometrium. 
Using colour or power Doppler, a circumferential 
flow around the lesion can be observed.2 In the 
case of fibromatosis characterised by multiple 
nodes, the uterine body shows irregular contours 
and often not well recognisable edges. As for 
pedunculated fibroids, careful evaluation of the 
ipsilateral ovary and its anatomical integrity may 
aid the differentiation between them and solid 
neo-formations of ovarian origin. Leiomyomas 
positioned laterally, especially if in the cervico-
isthmic region, may occur in relation to the broad 
ligament; to differentiate them from pedunculated 
subserosal fibroids, it may be useful to evaluate 
their mobility with respect to the probe and the 
surrounding tissues. Ultrasound examination 
of fibroids shall be used to assess: location, size, 
number, echo-structure and vascularity, growth 
and mobility and consistency of fibroids.2,3

Location
To properly identify where fibroids are located, 

the uterine version must be taken into account. 
Longitudinal scans of the uterine body allow to 
better assess the anterior or posterior position of 
fibroids, while transverse scans identify its lateral 
position.

The location of fibroids should be reported 
using the FIGO classification: 0= interstitial 
pedunculated; 1= submucous, < 50% intramural; 
2= submucous, ≥ 50% intramural; 3= 100% 
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intramural, but in contact with the endometrium; 
4= intramural; 5= subserous, ≥ 50% intramural; 
6= subserous, < 50% intramural; 7= subserous 
pedunculated; 8= others (cervical, parasites).4 
Subserosal fibroids usually deform the external 
uterine profile, while intramural fibroids, especially 
small in size, do not. Larger intramural fibroids 
frequently have a subserosal or submucosal 
position, or even both (transmural). Intramural 
fibroids in position 3 to 5 of the FIGO classification 
may deform the junctional area. The coronal 
section obtained with 3D ultrasound examination 
appears very useful for this evaluation.2

In case of submucosal position, the 
endometrium is dislocated and the image of the 
endometrial line is deformed; fibroids with a 
marked intracavitary component interrupt the 
ultrasound image of the endometrial line. The 
quantification of the intracavitary and intramural 
component of a submucous fibroid can be assessed 
with greater sensitivity by intracavitary saline 
infusion (sonohysterography).2

This method allows a better identification of 
submucous fibroids and by measuring the area 
of the intramural and intracavitary component 
of the fibroid, allows to accurately evaluate their 
grading (0, 1, 2 of the FIGO classification). In the 
case of submucous fibroids, the evaluation of 
the free myometrial margin behind the fibroid 
is also recommended, although according to 
some hysteroscopists, this measure is not always 
necessary.5,6

Size and number
To measure the fibroids, it is necessary to 

place gauges on the external contour of the 
formation (capsule) and the measurement should 
be performed on the three axes for volumetric 
assessment, which can be particularly useful to 
monitor fibroids growth during the follow-up.

It is advisable to specify the number of 
displayed nodes, even if in the presence of multiple, 
intramural or subserosal small fibroids, this data 
does not have particular clinical significance.

Echostructure
The echostructure of fibroids is quite variable, 

sometimes less echogenic than the surrounding 
myometrium, but usually more echogenic, due 
to the presence of diffuse hyperechoic echoes.  
Fibroids have a hyperechoic pseudo-capsule, 
which is variable, depending on the amount of 
smooth and connective fibromuscular tissue. 
Echogenicity can be regular (homogeneous 
and/or characterised by a symmetrical pattern 
of echogenicity: hypoechoic, isoechoic or 
hyperechoic) or irregular (heterogeneous), due 

to mixed echogenicity or due to the presence 
of echogenic areas or cystic areas (regular or 
irregular).2 Anechoic areas can be differentiated 
from large vessels using power Doppler 
ultrasound, in order to confirm the absence of 
blood flow.  Some shadows can originate from 
the edges of the lesion, and in that case, they are 
reported as edge shadows, or originate within 
the lesion and in this case, they are called internal 
shadows.2,7 The shadow intensity is subjectively 
reported as mild, moderate or intense2. Fan-
shaped shadow is defined by the presence of 
hypoechoic linear striae, sometimes alternating 
with hyperechoic linear striae. In the presence of 
calcific degeneration of the fibroid, the capsule 
can be very hyperechoic and/or the presence of 
internal hyperechoic areas with formation of back 
shadows can be observed. Sometimes the shadow 
can be so large that the back edges of the fibroid 
cannot be evaluated.2 

Inside the fibroids, some anechoic areas with 
irregular contours can be observed, these are areas 
of colliquative necrosis.   Spontaneous colliquative 
necrotic degeneration may occur in the case of rapid 
growth of the fibroid, red degeneration is the initial 
manifestation on the days following ischemia. The 
ultrasound appearance of red degeneration may 
not be consistent, although in some case it has been 
described as a homogeneous lesion characterised 
by low echogenicity, hyperechoic edges and by the 
absence of the internal vascularity.8,9 Haemorrhage 
and oedema, may appear with ultrasound in 
mixed echoic tumours. Hyaline degeneration 
with mixed echogenicity and a reduction of the 
consistency of fibroids, as well as in their volume, 
these characteristics can be observed during 
therapy with GNRH analogues or with Ulipristal 
Acetate. After ischemia induced by conservative 
treatments, fibroids are often homogeneous, 
hypoechoic and characterised by hyperechoic 
edges and acoustic shadows.10,11 Usually there is 
no internal vascularity, but few irregular vessels 
can be observed.  Cystic or myxoid degeneration 
may develop resulting in a hypoechoic cystic area 
with a fluid or myxoid content. 

Vascularity
Colour or Power Doppler sonography should 

evaluate the distribution, progression and number 
of fibroid vessels. 

Power Doppler is usually preferred to Colour 
Doppler, because it allows to better identify small 
vessels with a low flow rate.  Colour Doppler is 
used to assess the direction of blood flow. The 
Colour or Power Doppler box should include the 
whole fibroid. Magnification and setting should be 
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adjusted to ensure maximum sensitivity and the 
Doppler spectral gain should be reduced until all 
artefacts disappear. Usually, the settings that allow 
to detect blood flow rates of 3 to 9 cm/s are ideal, 
but this may change based on the characteristics 
of the ultrasound device used. Fibroids can be 
characterised by circumferential, internal or 
mixed vascularity. The term “circumferential” 
refers to those vessels that surround a fibroid 
in the capsule, while the vessels located within 
the fibroid are defined as intralesional or central 
vessels.2,12,13

Usually, the vascularity of fibroids is greater 
in the capsule and less in the central region, with 
vessels radially arranged. The extent of vascularity 
is likely to vary according to the growth rate of 
the tumour. The degree of vascularity should be 
reported using a subjective colour scale, with a 
score of 1 representing the absence of colour and a 
score of 4 representing a remarkable colour signal. 
This score is based on a subjective assessment of 
both the lesion vascularity rate and the colour 
tone. The colour score can be assigned to the 
fibroid separately for the capsular and the central 
vascularity.2 For research purposes, the flow of 
colour within a lesion can be quantified using 3D 
ultrasound with virtual computer-aided analysis  
(VOCAL), in order to calculate 3D power Doppler 
indices: the vascularity index (VI, the number of 
voxels in the volume expressed as a percentage 
of the total number of voxels in the volume, 
potentially reflecting vascularity); the flow index 
(FI, the average colour value in the colour voxels 
expressed as a number from 0 to 100, potentially 
reflecting the flow rate); the vascularity flow 
index (VFI, calculated by multiplying the VI 
by the FI, reflecting the average colour of all 
voxels expressed as a number from 0 to 100 and 
potentially reflecting tissue perfusion).14 Since 3D 
vascular indices depend on ultrasound settings, 
their reproducibility in clinical practice remains 
doubtful and their use must be adequately studied. 
As long as these indices are not exceeded, we 
recommend using them only for specific research 
projects.15 

Power Doppler may also help to better assess 
the direction of the vessels and therefore aid the 
differentiation between fibroids and adnexal 
masses. Usually, a solid adnexal neo-formation 
shows diffuse irregular vascularity, while fibroids, 
as previously described, are mainly characterised 
by peri-capsular vascularity. This distribution 
also aids differential diagnosis with endometrial 
polyps for which a vascular axis can be easily 
identified.16

1.1.2 What are the main aspect of differential 
diagnoses of uterine fibroids?

1.1.2.1 Adenomyosis
Distinguish between fibroids and diffuse or 

focal adenomyosis or adenomyomas is extremely 
important for the correct medical and surgical 
treatment. In addition to the symptoms, there are 
different ultrasound characteristics.

Adenomyosis is caused by the proliferation 
of endometrial glands and stroma that form a 
poorly defined lesion within the myometrium. 
On histological examination, adenomyosis is 
classified as diffuse when the endometrial glands 
and the stroma are widely distributed in the 
myometrium, while focal adenomyosis is when 
they are identified as nodular aggregates.17 Focal 
adenomyosis is different from adenomyoma. An 
adenomyoma is defined by pathologists as focal 
adenomyosis with compensatory hypertrophy of 
the myometrium surrounding the lesion. 

The ultrasound characteristics of adenomyosis 
should be reported and quantified.

In particular, transvaginal ultrasonography 
shows that adenomyosis is characterised by:2,18-22

• Increased size of the uterus, without 
clear evidence of any formation, with 
poorly definable lesions, characterised by 
asymmetric thickening and globular shape 
of the organ; 

• Diffuse heterogeneous myometrial echo-
structure characterised by the presence of 
areas of increased or reduced echogenicity;

• Hypoechoic linear myometrial striae defined 
as subtle radial acoustic shadows that do not 
come from echoic areas or leiomyomas;

• Myometrial cysts defined as anechoic circular 
areas; 

• Alteration of the junctional area assessed by 
3D ultrasound.
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In particular, the presence of myometrial cysts 
in a poorly defined area has the highest specificity 
for diagnosis,18 however these are only present in 
40 to 60% of cases.20 Furthermore, the combination 
of myometrial cysts and hypoechoic linear striae 
makes the ultrasound examination even more 
accurate.23

The use of the Power Doppler (PD) technique 
is also useful for diagnosis purposes and aids the 
differentiation between adenomyosis and uterine 
fibroids.2

Indeed, in case of adenomyosis, PD shows 
radially distributed vessels within the affected 
myometrium that follow their normal path 
perpendicular to the endometrial interface 
while, in case of fibroids, it shows a prevalently 
peripheral, capsular vascularity, with only a 
few vessels getting into the centre of the fibroid. 
Furthermore, for fibroids, ultrasound shows the 
presence of a pseudocapsule that separates them 
from the surrounding tissues, a characteristic that 
cannot be found in case of adenomyosis.2

1.1.2.2 Leiomyosarcoma 
There are few evidences related to a diagnosis 

of uterine leiomyosarcoma with ultrasound 
examination and they mainly refer to numerically 
inconsistent retrospective studies, which make not 
possible to define final guidelines. There are also 
other rare uterine tumours deriving from smooth 
muscle other than leiomyomas but, to date, 
only limited informations on their ultrasound 
characteristics have been reported.13,24-26 However, 
this aspect has become incredibly relevant in view 
of the discussion about when, or whether, fibroids 
can be morcellated during laparoscopic surgery. 

Uterine leiomyosarcomas are pure myometrial 
lesions and are typically single and large tumours. 
Macroscopically, leiomyosarcomas are very 
variable, being intra-myometrial formations 
consisting of a greyish parenchyma with many 

haemorrhagic and necrosis areas, a formation 
that protrudes into the uterine cavity similar to 
a polypoid or, in the case of well-differentiated 
tumours, very similar to a leiomyoma.  
Histologically, the differential diagnosis between 
a well-differentiated leiomyosarcoma and a 
leiomyoma can be difficult, and is based on 
the degree of mitotic activity, cellularity and 
pleomorphism. Their ultrasound characteristics 
may not be distinguished from those of normal 
fibroids or may appear as an irregular vascular 
mass with a regular or irregular contour often with 
irregular anechoic areas caused by colliquative 
necrosis.12,13

Ultrasound elements for a possible diagnosis 
of leiomyosarcoma may be: the presence of a large 
single fibroid, the presence of many and large 
areas of colliquation and wide neovascularization 
especially at the central level.2,13,24-26 Other 
ultrasound elements may include rapid growth 
and invasion of the nearby organs.27

1) Mc Lucas B. Diagnosis, imaging and anatomical 
classification of uterine fibroids. Best Pract Res Clin 
Obstet Gynaecol 2008; 22: 627-642. 
2) Van den Bosch T, Dueholm M, Leone FP, Valentin L, 
Rasmussen CK, Votino A, Van Schoubroeck D, Landolfo 
C, Installé AJ, Guerriero S, Exacoustos C, Gordts S, 
Benacerraf B, D’Hooghe T, De Moor B, Brölmann 
H, Goldstein S, Epstein E, Bourne T, Timmerman D. 
Terms, definitions and measurements to describe 
sonographic features of myometrium and uterine 
masses: a consensus opinion from the Morphological 
Uterus Sonographic Assessment (MUSA) group. 
Ultrasound Obstet Gynecol. 2015 ;46(3):284-98.
3) Fascilla FD, Cramarossa P, Cannone R, Olivieri C, 

Vimercati A, Exacoustos C. Ultrasound diagnosis of 
uterine myomas. Minerva Ginecol. 2016 ;68:297-312. 
4) Munro MG, Critchley HO, Broder MS, Fraser IS. 
FIGO classification system (PALM- COEIN) for causes 
of abnormal uterine bleeding in nongravid women of 
reproductive age. Int J Gynaecol Obstet 2011; 113: 3-13. 
5) Yang JH, Lin BL. Changes in myometrial thickness 
during hysteroscopic resection of deeply invasive 
submucous myomas. J Am Assoc Gynecol Laparosc 
2001; 8: 501-505.
6) Casadio P, Youssef AM, Spagnolo E, Rizzo MA, 
Talamo MR, De AD, Marra E, Ghi T, Savelli L, Farina A, 
Pelusi G, Mazzon I. Should the myometrial free margin 
still be considered a limiting factor for hysteroscopic 
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an old question. Fertil Steril 2011; 95: 1764-1768. 
7) Kliewer MA, Hertzberg BS, George PY, McDonald 
JW, Bowie JD, Carroll BA. Acoustic shadowing 
from uterine leiomyomas: sonographic-pathologic 
correlation. Radiology 1995; 196: 99-102.
8) Ouyang DW, Economy KE, Norwitz ER. Obstetric 
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1.2 MRI
Magnetic Resonance Imaging (MRI), thanks 

to advancements in technology, has improved its 
diagnostic performance and tissue characterisation. 
Compared to medical ultrasound, MRI offers large 
fields of view (FOV), multiple planes, high contrast 
resolution of T2 mapping, multiple parameters 
and post-contrast graphic behaviour.1,2

Leiomyomas are generally observed as defined 
lesions with hypointense signal in T2-weighted 
sequences and isointensity images, compared to 
the myometrium, in T1- weighted images. 

However, these aspects, in case of degenerative 
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uncertain after ultrasound examination;
- Evaluation before and after treatment in patients 

that must be treated with embolization or Focused 
Ultrasound (FUS)

1.2.1 MRI Protocol
MRI examination should be performed with 

equipment equipped with a 1.5 T magnet and, 
using a multi-channel phased-array coil after 
intravenous administration of some antiperistaltic 
agents and after 6 hours of fasting.

The standard MRI protocol for the study of 
leiomyomas includes, as a first sequence, the 
acquisition on the coronal plane of a large field of 
view with T2-weighted sequences (which allows 
to evaluate the size of the uterus) the position of 
the fibroids, the type of fibroids and the presence 
of secondary signs, such as ascites effusion and/or 
hydroureteronephrosis, etc.

After an initial classification, a targeted study 
will be conducted with T1 and T2-weighted high 
resolution morphological sequences with and 
without Fat Saturation (FS), as well as a post-
contrast graphic study, and Diffusion sequences 
have also been recently included (DWI).

The morphological study, and in particular T2 
sequences, thanks to a high contrast resolution, 
allow to evaluate the site, the number, the 
involvement of the endometrial cavity and the 
adjacent organs and the presence of overlapping 
degenerative phenomena, such as cystic 
degeneration, hyaline and myxoid degeneration. 
Red degeneration is well visible in T1 sequences 
without and with abatement of the adipose signal.4 

Diffusion sequences are expressed by the 
free movement of water molecules, the so-called 
Brownian motion, within the tissue. These 
sequences were mutated by neuroradiological 
imaging for the study of acute stroke, being able to 
identify the ischemic lesion early, when Computed 
Tomography (CT) is still negative. Diffusion 
sequences, in addition to offering a qualitative 
assessment (hypo-signal or hyper-signal) may 
also provide a quantitative parameter (Apparent 
Diffusion Coefficient or ADC).

In recent years, these sequences have also been 
used in body experience evaluation, in oncology, 
as they are able to reflect the cellularity of a tissue, 
and are used as a routine evaluation method for 
some lesions, such as such as prostate or cervical 
cancer, both for staging and for post-therapy re-
evaluation. It is recommended to acquire DWI 
sequences with multiple values of b (b0, b1000), 
a factor that expresses the degree of diffusion and 
the following calculation of the ADC.  

The use of an intravenous contrast medium, at 
a dose of 0.1 mmol/kg of gadolinium chelates, is a 
mandatory step for the evaluation of vascularity, 
type of enhancement, and to document any 
areas of necrosis and to identify the peripheral 
pseudocapsule. 

Fibroids generally show a synchronous 
enhancement with the myometrium. This 
information is extremely important, for example in 
esophytic, voluminous lesions of uncertain origin. 
In this case, post-contrast graphic sequences help 
to assess the enhancement level and to identify 
the vascular peduncle. Fibroids, also in relation 
to the hormonal status of the patient and to any 
hormonal therapies, may show a hyper or hypo-
vascularization and usually also a homogeneous 
impregnation of the contrast medium.1 

The presence of large areas of necrosis is an 
important element for diagnosis because they 
are quite evident in lesions, such as STUMP or 
Sarcomas.

T1-weighted sequences with Fat Saturation 
(FS) on axial and/or sagittal planes are used. 
Currently, dynamic or perfusion studies have 
been suggested. 

Dynamic studies provide important 
informations about post-contrast graphic 
behaviour.5  In this case, a sequence train is 
repeated for about 6 times with a total time of 
about 3 minutes, which may vary also based on 
the equipment used.

As for perfusion studies, these have not yet 
been employed in clinical practice and, at the 
moment, there are no literature data on their actual 
diagnostic performance unlike other segments 
such as the breast, the brain and the prostate. 

1.2.2 Key MRI aspects of fibroid degeneration 
The signal of fibroids in MRI varies according 

to their histological characteristics.
Typical non-degenerated fibroids consist 

of connective tissue and smooth muscle cells 
determining that typical hypo-intensity shown 
by T2-weighted images and isointensity in 
T1- weighted images with the myometrium, as 
already reported.

In the case of rapid growth, the lack of 
intralesional vascularity can cause a change in the 
structure with degenerative effects.4

Hyaline degeneration is the most common type 
of degeneration and is not always accompanied by 
a change in the signal described. In the presence 
of calcifications, there will be no enhancement in 
relation to the extent of the calcification rate.

Cystic degeneration leads to an increase in the 
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signal intensity of T2-weighted images, which will 
be directly proportional to the extent of inclusion 
cysts within the fibroid, and T1 basal images 
will show a consensual hypo-intensity. After 
administration of the contrast medium, the cyst 
does not show any enhancement.

Myxoid degeneration shows an increase in the 
fibroid signal strength and is associated with mild 
enhancement. Necrotic fibroids show a variable 
signal in T1 images, and generally hypo-intensity 
in T2 images; after administration of the contrast 
agent, total absence of impregnation is observed. 

Red degeneration, which corresponds to 
haemorrhagic infarction, is characterised by an 
increase in signal intensity in T1 images with FS.

In some cases, leiomyomas can be surrounded 
by high T2 signal rims, which express a dilatation 
of the lymphatic and venous vessels, but are not 
pathognomonic.6

Typical fibroids identified by DWI usually have 
a characteristic effect called “black out effect”, 
characterised by hypo-intense signal in both, low 
b value images and high b value images, with a 
corresponding hypo-intensity in ADC. 

The presence of areas of hyaline, myxoid 
or necrosis degeneration may lead to false 
shrinkage phenomena with consequent problems 
of differential diagnosis between hyper-cellular 
fibroids, STUMP and sarcomas. In fact, some 
components such as blood, fat, melanin and 
necrosis can determine Pitfalls. It should be 
pointed out that, in case of hyper-intense signal 
in DWI sequences with high b value (b1000), the 
image obtained must be compared to the ADC 
map. The presence of hyper-intensity on the 
map is an expression of the “T2 Shine Through” 
effect, while in the case of hypo-intensity on the 
maps, a quantification of the ADC should be 
considered. Some authors report suspected ADC 
values below 1.1 mm2/sec, but for such values 
there are fibroid overlaps.7 However, it should 
be emphasized that, for the characterisation of 
fibroids, all the parameters must be considered, 
including morphological aspects (T1 and T2), DWI 
sequences and type of enhancement, and must be 
correlated with clinical practice. Therefore, a non-
homogeneous hyper-intense fibroid in T2 images, 
with signs of shrinkage in DWI and necrosis areas 
must be carefully evaluated together with further 
signs such as edges, relationships with surrounding 
structures, the presence of lymphadenopathy and 
the presence of ascites7.

Moreover, high b value DWI images, help 
detect lymph nodes and evaluate peritoneal 
carcinosis. 

1.2.3 Lesions of uncertain origin
MRI indications for fibroid evaluation include 

the classification of masses of uncertain origin.  In 
this case, a multi-planar study finalised in a better 
investigation of the ovaries, the vascular peduncle, 
the relationship between the mass and the uterus 
with cleavage planes is always required.  

1.2.4 Evaluation before and after treatment 
The assessment before and after treatment with 

MRI-guided Embolization of the uterine arteries 
(EAU) and focused ultrasound (FUS) must focus 
on fibroid location, structure, size and involvement 
of the surrounding structures, with regard to FUS. 
Therefore, accurate mapping is necessary.   

In the selection of patients to submit to 
FUS, ineligibility criteria include, in particular, 
pedunculated subserosal fibroids and high T2 
signal fibroids. Evaluation in relation to the 
surrounding structures (intestinal loops and sacral 
promontory) is extremely important; fibroid size 
is not a contraindication, since even fibroids larger 
than 5 cm can be treated.8

After treatment with FUS, fibroids usually 
show a shrinkage ranging from 20 to 50%, and after 
administration of the contrast agent, absence of 
enhancement is reported in relation to coagulative 
necrosis. The non-perfused volume (VPN) of 
the myoma, then, proves that the treatment was 
successful. The persistence of fibroid perfused 
portions is a possible indicator of relapse.8,9

Selection of patients that can be treated 
with MRI-guided EAU, includes the following 
parameters:10

- size (lesions up to 13 to 15cm can be treated); 
- location (fibroids which are mainly sub-

mucous are associated with a risk for possible post-
treatment complication; pedunculated fibroids 
are considered as a relative contraindication for 
peduncles smaller than 2cm); 

-  signal intensity in T2- weighted images;
- enhancement: post-contrast graphic behaviour 

is essential to establish the indication. Fibroids 
with poor vascularity show poor response to 
treatment.

After treatment, in addition to the fibroid size, 
volume, (reduced) T2 intensity signal, location 
and enhancement must be considered.11

In some cases, after treatment with FUS or 
EAU, expulsion into the endometrial cavity can be 
observed.

1.2.5 Differential diagnosis 
The main differential diagnosis is between 

adenomyosis and sarcomas:
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ADENOMYOSIS
Adenomyosis is frequently associated with 

fibroids with rates ranging between 30 and 
80%. MRI shows high sensitivity and specificity, 
with values of about 65 and 98%, respectively. 
Generally, adenomyosis appears as a lesion with 
undefined edges and with little mass effect.12

The basic criteria for the diagnosis of 
adenomyosis are the following.13,14

• Lesion characterised by blurred hypotensity, 
which is hard to define with cystic areas by 
T2- weighted images;

• Increased thickness of the endometrial line 
(>12 mm) with blurred margins;

• Sub-endometrial cystic formations well 
visible in T2- weighted images;

• Hypointense linear striae in T2- weighted 
images with involvement of radial 
myometrium arteries;

• Asymmetry of uterine walls;
• Areas of hyperintensity in FS T1 images (a 

highly specific but inconsistent sign related 
to the presence of stromal areas).

It should be pointed out that the aspects 
described may vary according to the patient’s 
hormonal status and, therefore, during treatment.

SARCOMAS
Differential diagnosis can be complex. Recently, 

a multi-parameter study with the development 
of a PRESS score (PRE-operative Sarcoma Score) 
with the combination of multiple parameters, 

Imaging 2015;40(8):3182e90.
7) Sato K, Yuasa N, Fujita M, Fukushima Y. Clinical 
application of diffusion-weighted imaging for 
preoperative differentiation between uterine 
leiomyoma and leiomyosarcoma. Am J Obstet Gynecol. 
2014 Apr;210(4):368
8) Ciolina F, Manganaro L, Scipione R, Napoli A. 
Alternatives to surgery for the treatment of myomas. 
Minerva Ginecol. 2016 Jun;68(3):364-79. Review
9) Marigliano C, Panzironi G, Molisso L, Pizzuto A, 
Ciolina F, Napoli A, Ricci P. First experience of real-
time elastography with transvaginal approach in 
assessing response to MRgFUS treatment of uterine 
fibroids. Radiol Med. 2016 Dec;121(12):926-934. 
10) Kang SH, Lee SJ, Jeon GS, Yoon SW. Scaled Signal 
Intensity of Uterine Fibroids on T2-Weighted MR 
Imaging as a Predictor of the Potential Response to 
Uterine Fibroid Embolization. J Vasc Interv Radiol. 
2017 Jun;28(6):844-849. 
11) Harman M, Zeteroğlu S, Arslan H, Sengül M, Etlik 
O. Predictive value of magnetic resonance imaging 
signal and contrast-enhancement characteristics 

including the evaluation of the T2 signal, DWI 
and post-contrastographic behaviour, has been 
recommended. However, multivariate analysis 
shows the inconsistency of such data.15

Generally, a leiomyosarcoma appears as a 
single mass with irregular edges with high to 
medium T2 signal. Extensive necrotic areas are 
observed after administration of the paramagnetic 
contrast agent. A haemorrhagic component 
can be identified in pre-contrast T1-weighted 
images.15,16,17 

DWI shows a high signal for values of b 1000 
with ADC maps with values between 0.791 and 
1.17 10-3mm2/s 7.

Muscle tumours with uncertain malignancy 
(STUMP) show similar MRI aspects and their 
diagnosis is histological.

The identification of possible secondary signs 
(infiltration of surrounding structures, venous 
thrombosis, lymphadenopathy, ascites, peritoneal 
diffusion, hydroureteronephrosis) is essential in 
case of suspected sarcoma.

1) Sudderuddin S, Helbren E, Telesca M, Williamson R, 
Rockall A. MRI appearances of benign uterine disease. 
Clin Radiol. 2014 Nov;69(11):1095-104.
2) Testa AC, Di Legge A, Bonatti M, Manfredi R, 
Scambia G. Imaging techniques for evaluation of 
uterine myomas. Best Pract Res Clin Obstet Gynaecol. 
2016 Jul;34:37-53. 
3) Fasih N, Prasad Shanbhogue AK, Macdonald DB. 
Leiomyomas beyond the uterus: unusual locations, 
rare manifestations. Radiographics 2008 Nov-
Dec;28(7):1931e48.
4) Bolan C, Caserta MP. MR imaging of atypical 
fibroids. Abdom Radiol (NY). 2016 Dec;41(12):2332-
2349
5) Kim YJ, Kim KG, Lee SR, Lee SH, Kang BC.J 
Preoperative 3-dimensional Magnetic Resonance 
Imaging of Uterine Myoma and Endometrium 
Before Myomectomy. Minim Invasive Gynecol. 2017 
Feb;24(2):309-314.
6) Reiter MJ, Schwope RB, Lisanti CJ, et al. Can a 
T2 hyperintense rim sign differentiate uterine 
leiomyomas from other solid adnexal masses? Abdom 
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on post-embolization volume reduction of uterine 
fibroids. Acta Radiol. 2006 May;47(4):427-35.
12) Tamai K, Togashi K, Ito T, Morisawa N, Fujiwara 
T, Koyama T. MR imaging findings of adenomyosis: 
correlation with histopathologic features and diagnostic 
pitfalls. Radiographics. 2005 Jan-Feb;25(1):21-40. Review
13) Tamai K, Koyama T, Umeoka S, Saga T, Fujii S, 
Togashi K. Spectrum of MR features in adenomyosis. 
Best Pract Res Clin Obstet Gynaecol. 2006 Aug;20(4):583-
602. Review.
14) Vinci V, Saldari M, Sergi ME, Bernardo S, Rizzo 
G, Porpora MG, Catalano C, Manganaro L. MRI, US 
or real-time virtual sonography in the evaluation of 
adenomyosis?. Radiol Med. 2017 May;122(5):361-368.
15) Nagai T, Takai Y, Akahori T, Ishida H, Hanaoka T, 
Uotani T, Sato S, Matsunaga S, Baba K, Seki H. Highly 

• Depth of myometrial invasion: evaluated by 
the study of the angle formed by the fibroid’s 
margin and the endometrium (the more 
acute is the angle, the less the extension of 
the fibroid inside the uterine wall and vice 
versa).

• Surface vascularity: on the surface of the 
fibroid, mainly thin sinusoidal vessels can be 
observed, the rupture of which can contribute 
to the bleeding frequently reported by the 
patients.

• Features of the surrounding endometrium.
• Presence of any associated pathologies 

(e.g.: polyps, endometrial hyperplasia, 
adenomyosis).

Many studies in the literature have evaluated 
the accuracy of hysteroscopy for the diagnosis 
of sub-mucous uterine fibroids.3-8 Most of these 
compared the diagnostic accuracy of hysteroscopy 
(HSC) versus trans-vaginal ultrasound 
(TVU), nuclear magnetic resonance (RMI) and 
sonohysterography.

In 1991, Fedele showed that HSC and TVU 
had substantially comparable diagnostic accuracy 
(100% sensitivity for both TVU and for HSC; 
specificity: 94% TVU vs 96 % HSC); he also 
concluded that the mapping of uterine fibroids 
was more accurate with transvaginal ultrasound.6 

However in 2001, Dueholm pointed out that 
sonohysterography and MRI are the most precise 
methods of identification of submucous fibroids, 
and that MRI is better than other diagnostic 
techniques for the evaluation of the exact 
intramural portion of fibroids.3 Soares and his 
collaborators have also compared the accuracy of 
sonohysterography and trans-vaginal ultrasound 

improved accuracy of the revised PREoperative 
sarcoma score (rPRESS) in the decision of performing 
surgery for patients presenting with a uterine mass. 
Springerplus. 2015 Sep 17;4:520. 
16) Thomassin-Naggara I, Dechoux S, Bonneau C, 
et al. How to differentiate benign from malignant 
myometrial tumours using MR imaging. Eur Radiol 
2013 23:2306–2314.
17) Namimoto T, Yamashita Y, Awai K, et al. Combined 
use of T2-weighted and diffusion-weighted 3-T MR 
imaging for differentiating uterine sarcomas from 
benign leiomyomas. Eur Radiol 2009  19:2756–2764.
18) Barral M, Placé V, Dautry R, Bendavid S, Cornelis F, 
Foucher R, Guerrache Y, Soyer P. Magnetic resonance 
imaging features of uterine sarcoma and mimickers. 
Abdom Radiol (NY). 2017 Jun;42(6):1762-1772. Review.

1.3 Hyseteroscopy
1.3.1 What characteristics of uterine fibroids 

can be better studied with hysteroscopy?
It has been shown that ambulatory 

hysteroscopy, in addition to ascertaining the 
presence of sub-mucous fibroids, also allows to 
evaluate important parameters used to assess 
whether hysteroscopic surgery is required or not:1-2

• Location: sub-mucous fibroids may affect the 
upper 1/3 region, the middle 1/3 region or 
the lower 1/3 region of the uterine cavity; 
sometimes they can also develop in the 
corneal regions and interfere with the lumen 
of the utero-tubal junction. It should be 
specified the fibroid location, with respect to 
the uterine walls, if there is a fundus, back or 
front or cervico-isthmic localisation.

• Size: the size can be assessed subjectively 
in relation to anatomical landmarks, such 
as interstitial distance, or in relation to the 
dimensions of miniaturized instruments 
(pincers, scissors, electrodes) introduced 
into the uterine cavity through the operative 
channel of modern surgical hysteroscopes. 
Experience shows that the size of the fibroid 
is not important as an absolute criterion for 
surgery, requiring, with expert hands, only 
extended surgical times.

• Texture: it is evaluated indirectly by exerting 
pressure on the formation with the distal 
end of the hysteroscope or with the tip of 
surgical instruments. Fibroids are usually 
hard, but in case of haemorrhagic infarction 
or ischemic necrosis, they may be soft, thus 
making differential diagnosis between 
fibroids characterised by degeneration 
(hyaline, colliquative or adipose) and 
leiomyosarcomas difficult. 
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• Classification 1 (G1): fibroids with partial 
intramural development. Intracavitary 
component of the fibroid >50%.

• Classification 2 (G2): fibroid with prevalent 
intramural development. Intracavitary 
component of the fibroid <50%.

Lasmar et al. (2005)10 have proposed a new 
preoperative classification of submucous fibroids 
that considers not only the depth of myometrial 
invasion, but also additional parameters, such as 
the extension of the fibroid base with respect to 
the uterine wall, the size (cm) and the topography 
in the uterine cavity. A 0 to 2 score is attributed to 
each parameter and, based on the score, patients 
are classified into three groups: 

• 0 to 4 score (Group I): low complexity 
hysteroscopic myomectomy;

• 5 to 6 score (Group II): High complexity 
hysteroscopic myomectomy (consider 
preparation with GnRH analogues or two 
surgical steps);

• 7 to 9 score (Group III): consider a non-
hysteroscopic surgical alternative.

A recent multi-centre study by Lasmar et al.  
(2011)11 has shown that the above classification 
allows, with respect to the ESGE classification, a 
greater correlation with the possibility to remove 
fibroids, completely or not, by resectoscopic 
myomectomy.

for the diagnosis of uterine diseases, confirming 
that diagnostic hysteroscopy is the gold standard.8 
Therefore, a clear superiority of one of the 
diagnostic techniques available in the diagnostic 
accuracy of submucous uterine fibroids was not 
demonstrated.

1.3.2 What is the role of ambulatory 
hysteroscopy in the pre-surgical assessment of 
fibroids?

Since the intramural extension of submucous 
fibroids can vary considerably, influencing the 
possibility of obtaining a complete resection, 
a preoperative hysteroscopic classification of 
submucosal fibroids has become indispensable 
since the dawn of resectoscopic surgery, in order to 
highlight the lomitation of a possible hysteroscopic 
surgery. The classification suggested by 
Wamsteker et al. (1993)9 and then adopted by the 
European Society for Gynaecological Endoscopy 
(ESGE), which takes into account only the depth 
of myometrial invasion of submucosal fibroids, is 
still the most widely used: 

• Classification 0 (G0): fibroids entirely 
developed inside the uterine cavity, 
pedunculated or with limited implantation 
base.

6) Fedele L, Bianchi S., Dorta M., Brioschi D., Zanotti 
F., Vercellini P. Transvaginal ultrasonography versus 
hysteroscopy in the diagnosis of uterine submucous 
myomas. Obstet Gynecol 1991, May; 77 (5): 745-8
7) Cicinelli E, Romano F, Anastasio PS, Blasi N, Parisi 
C, Galantino P. Transabdominal sonohysterography, 
transvaginal sonography, and hy teroscopy in the 
evaluation of submucous myomas. Obstet Gynecol 
1995;85:42–7. 
8) Soares SR, Barbosa dos Reis MM, Camargos 
AF. Diagnostic accuracy of sonohysterography, 
transvaginal sonography, and hysterosalpingography 
in patients with uterine cavity diseases. Fertil Steril 
2000;73: 406 –11 
9) Wamsteker K, Emanuel MH, de Kruif JH. 
Transcervical hysteroscopic resection of submucous 

1) Mazzon I, Sbiroli C. Manuale di chirurgia 
resettoscopica in ginecologia. Torino. UTET, 1997:91-217
2) Di Spiezio Sardo A & Nappi C. Modern hysteroscopic 
approach for genital pathologies. Endopress TM 2014.
3) Dueholm M, Lundorf E, Hansen E et al. Evaluation of 
the uterine cavity with magnetic resonance imaging, 
transvaginal sonography, hysterosonographic examination, 
and diagnostic hysteroscopy. Fertil Steril 2001
4) De Jong P, Doel F, Falconer A. Outpatient diagnostic 
hysteroscopy. Br J Obstet Gynaecol 1990;97:299–303. 
5) Emanuel MH, Verdel MJ, Wamsteker K, Lammes 
FB. A prospective comparison of transvaginal 
ultrasonography and diagnostic hysteroscopy in 
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fibroids for abnormal uterine bleeding: results 
regarding the degree of intramural extension. 
Obstetrics and Gynecology 1993;82(5):736–40.
10) Lasmar RB, Barrozo PR, Dias R, Oliveira MA. 
Submucous fibroids: a new presurgical classification 
to evaluate the viability of hysteroscopic surgical 

for three months, and showed, in the three groups, 
the simultaneous decrease in the volume of the 
fibroids, but fewer adverse events associated with 
the use of mifepristone, at both the dose of 10 and 
25 mg.6

Evidence is lacking on the possible relationship 
between administration and atypical endometrial 
hyperplasia.

2.1.2 Ulipristal acetate
Ulipristal acetate (UPA) has a mixed agonist-

antagonist action on Progesterone receptors with 
anti-proliferative effect on myomas.

Numerous recent studies identify UPA as the 
first medical choice for the treatment of fibroids.

In Phase III PEARL 1 and PEARL 2 studies, 
UPA has proved to be effective in both, bleed 
control and in reducing the size of fibroids 
before the surgical treatment. It also proved to 
be a medication with a good safety profile, even 
compared to previous reference medications, such 
as GnRh analogues.7-8

PEARL 1 study compared UPA with placebo 
in the pre-surgical treatment of symptomatic 
fibroids, showing a volumetric reduction of lesions 
after thirteen weeks of treatment at a dose of 5 mg, 
which is the currently marketed formulation, the 
reduction was of the 21% against the 3% of growth 
in the placebo group (P < 0.01). This effect remains 
for six months after the interruption of the therapy. 
The rate of amenorrhea at this dose is 73% and in 
most women, it occurs after 10 days of treatment.7

A second RTC showed a non-inferiority 
of UPA compared to leuprolide acetate in the 
control of menorrhagia related to uterine fibroids 
with symptom control in 90% of cases at a dose 
of 5 mg versus 89% of cases treated with the 
GnRH analogues, that however reported major 
vasomotor symptoms. With the SPRM under 
study, the average time to amenorrhea is 7 days 
versus 21 of Leuprolide acetate.8

Two RCTs showed the long-term efficacy of 
UPA. The first trial showed that the intermittent 
and repeated intake of UPA 10 mg is effective and 
safe in the control of bleeding and in the volumetric 
reduction of lesions in women with symptomatic 
uterine fibromatosis.9
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SECTION 2: MEDICAL TREATMENT
There are many pharmacological strategies 

that can be used in the treatment of symptomatic 
uterine fibroids. Medical strategies have 
traditionally included medications that can 
control symptoms with specific action on the 
endometrium, such as estroprogestinic therapy 
and progesterone, or a dual action on the 
fibroids and on the endometrium, inducing a 
menopausal-like state, such as GnRH analogues. 
Ulipristal Acetate (UPA), a selective modulator of 
progesterone receptors (SPERMS), and the only 
drug with specific indication for the long-term 
treatment of symptomatic uterine fibroids was 
available in Europe in 2014. 

In case of failure of medical therapies, the use 
of surgical techniques and alternative techniques 
may be indicated.

2.1 SPRMS (Selective Progesterone Receptor 
Modulators)

SPRMs are molecules able to bind progesterone 
receptors with agonist, antagonist or mixed effects 
on a responsive tissue.1

Many molecules belonging to this category 
have been studied, but randomized controlled 
trials (RCTs) are only available for two of them.

2.1.1 Mifepristone
Mifepristone (RU-486) has a pure antagonistic 

action that, as evidenced by a meta-analysis of 11 
RCTs of 2013, it induces a statistically significant 
volumetric decrease of both, the uterus and 
the lesion, in addition to a relief of fibromatosis 
associated symptoms.2

Mifepristone is effective in reducing bleeding, 
pain associated with fibroids, and their size.3 The 
dose and posology suggested by the authors is 2.5 
mg per day for three to six months. The efficacy 
of mifepristone in the treatment of uterine fibroids 
has also been demonstrated with doses of 5 and 10 
mg for treatment periods of 3, 6, and 12 months by 
other authors.4 One study showed that using 10 
mg of mifepristone is equally effective as using 25 
and 50 mg, with fewer side effects.5

A recent multicentre randomized controlled 
trial compared the efficacy of mifepristone at 
doses of 10 mg and 25 mg with Enantone 3.75 mg 
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The second study evaluated efficacy and 
safety of the use of UPA at the dose of 5 mg and 
10 mg with intermittent administration up to four 
cycles of three months each one. Both doses were 
effective in the control of bleeding (>80% for both 
groups) and in the volumetric reduction of lesions 
(reduction of 54% for 5 mg and 58% for 10 mg). 
In both groups, there was a reduction of pain and 
improvement in quality of life. Less than 5% of 
the treated patients discontinued treatment due to 
side effects.10

Already after 7 days, UPA normalizes bleeding 
with a more rapid action compared to GnRHa 
(about 30 days), and within the first 10 days, the 
50% of patients with UPA 5 mg have amenorrhea.11

After three months of use, UPA allows, in 90% 
of cases, to control uterine bleeding and therefore 
to correct the consequent anaemia also in view of 
a subsequent surgery. The same study shows that 
the effect of UPA also has been going on for six 
months after its suspension, contrary with the use 
of analogues, which, on the other hand, determine 
a rapid regrowth after the end of the therapy 
(rebound effect).

In the vast majority of cases, fibroid shrinkage 
(≥25% in 80% of patients) and bleeding control (in> 
90% of patients) made it possible to avoid surgery 
and restore haemoglobin level. This therapeutic 
scheme also showed a clinically significant 
reduction in fibroid volume from 62.3%, after 
the first cycle, to 78.1% of patients after 4 cycles, 
thus suggesting a greater benefit with repeated 
cycles.11-12

In case of a good patient response, the treatment 
can be interrupted after 4 cycles and patients re-
evaluated.

Whether the symptoms should reoccur, 
medical therapy may be repeated. In this context, 
the goal is to reach menopause without surgery.13

Great attention was paid during phase III 
studies on the possible adverse effects of the 
medication and on the effect of this class of 
medications on the endometrium.

The treatment induces a spectrum of benign 
endometrial modifications called PAECs (PRM 
associated endometrial changes) found in about 
30% of the treated women.14

As shown by PEARL studies, these changes are 
reduced to less than 30% after only one period and 
disappear 3 to 6 months after the suspension of the 
treatment. 

The incidence of endometrial hyperplasia in 
phase III studies, both in the short and in the long 
term (excluding patients who took NETA to avoid 
bias), is 0.9%, 0.4% of which shows cellular atypia; 

these percentages are lower than those found in 
the control group, confirming its safety profile.15

The safety of UPA (5mg/day) has been 
confirmed by several pharmacokinetic studies 
with higher doses.16-17 To date, the results of the 
studies demonstrate the efficacy of the treatment 
with 5 mg of UPA and confirm the safety of 
repeated administrations (4 sequential cycles of 3 
months each) for symptomatic fibroids.13

The most frequently reported side effects, with 
the relative incidences of the first, second, third 
and fourth treatment cycles are: hot flashes in 
5.7%, 3.7%, 1.7% and 2.8% of cases, respectively, 
breast tension or pain in 3.0%, 0.9%, 0% and 0.6% 
of cases, respectively, headache in 10.0%, 6.0%, 
2.1% and 2.2% of cases, respectively. Headache 
incidence is higher during the first month of 
treatment. During the PEARL IV study, eight 
serious side effects were reported: five cases of 
menorrhagia, one bipolar disorder, one abdominal 
pain and one low back pain.

In all PEARL studies, blood estradiol levels 
remained higher than post-menopause, not 
altering bone mineral density, either at 5 or 10 mg 
(PEARL II).9

In the PEARL III study, the coagulation 
profile was analysed, which was unchanged after 
repeated cycles of UPA 10mg.9 During the PEARL 
IV study, no routine dosage was performed but no 
thromboembolic events occurred.10

Medical treatment with SPRMs may be very 
useful, since long-term intermittent therapy 
(repeated in the event of recurrence of symptoms 
during the interval) may help to avoid or at least 
delay surgery.

2.2 GnRH analogues
This class of medications induces a state 

of relative hypoestrogenism, and, therefore a 
temporary menopause with amenorrhea, which 
results in an improvement in haemoglobin levels 
in those patients with secondary anaemia and a 
reduction in the volume of fibroids.18

GnRH agonists are able to induce a volumetric 
reduction of fibroids above 50% after twelve 
weeks of treatment. The duration of the treatment 
with GnRH analogues is limited to three to six 
months, due to the hypoestrogenism caused by 
them, while volume reduction of lesions is only 
temporary (lesions grow back after only twelve 
weeks). 

An add-back therapy can be added for the 
control of estrogenic deprivation symptoms.

A prospective randomized study on long-term 
use (> 6 months) of GnRH agonist medications 
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associated with estrogen/progestin and progestin 
contraceptives showed that the addition of 
contraceptives can reduce the effect on the fibroid 
volumetric reduction and that with both regimens 
the loss of bone mass remains significant, 
approximately 3%.19-20

A recent systematic review shows that there 
is evidence of poor-moderate quality supporting 
the use of tibolone, raloxifene, estriol, and 
ipriflavone as an aid in preventing bone mass 
reduction during treatment with GnRH agonists. 
Medroxyprogesterone acetate (MPA) and tibolone 
showed good efficacy in reducing vasomotor 
symptoms.21

The use of GnRH agonists is useful for 
preoperative patient preparation because it 
reduces the volume of lesions and anaemia.22

Several studies show how preoperative use 
of GnRh-analogues can improve anaemia before 
surgery, reduce endometrial thickness and fibroid 
volume as well as its vascularity with reduction of 
intraoperative blood loss.23

2.3 GnRH antagonists 
GnRH antagonists induce a direct blocking 

mechanism against the hormone receptor with the 
advantage of avoiding the initial “flare up” effect 
caused by agonists.24

In vitro studies show a possible role of this 
class of medications in controlling the growth of 
uterine fibroids but, at the moment, there is no 
evidence supporting their use. 25

2.4 Oral contraceptives
Oral contraceptives (COCs) were used to 

control fibroid bleeding. Their effectiveness in 
treating bleeding is limited and a reduction in the 
volume of fibroids has never been documented.26

There are no studies comparing the 
effectiveness of UPA with COCs. However, there 
is a small randomized trial comparing COCs with 
medroxyprogesterone acetate in women with 
excessive menstrual bleeding due to any etiology, 
and treatment with COC has been seen to reduce 
the bleeding by 88% with an average of 3 days.27

The use of COCs in the management of 
abnormal bleeding due to the presence of fibroids 
has been evaluated by very few studies. In a 
recent meta-analysis of cohort studies and case-
control studies on this topic, COC treatment 
was associated with a 17% reduction in fibroid-
associated symptoms.28

Another observational study compared the 
use of COCs with placebo and found a significant 
reduction in bleeding without any changes in the 

fibroid volume.29

Low dose oral contraceptives can reduce 
menstrual bleeding in patients with uterine 
fibromatosis less than levonorgestrel-releasing 
intrauterine system or IUDs (see below).30

2.5 Oral progestins and levonorgestrel-
releasing IUS 

Progestin contraceptives, in addition to 
induction of endometrial atrophy, have a double 
biochemical effect on the growth of fibroids: 
a stimulating effect with the increase of the 
Epidermal Growth Factor (EGF), and an inhibitory 
effect with the negative modulation of insulin-
like growth factor-1 and the down regulation of 
estrogen and progesterone receptors.31

A prospective study has shown that LNG-IUS 
(Levonorgestrel-releasing Intrauterine-Systems) 
significantly reduce blood loss and uterine volume 
in women with menorrhagia, associated with 
fibromatosis or not, while they have no effect on 
the size of the fibroids.32

One RCT showed superiority of LNG-IUD 
in the control of menorrhagia in patients with 
uterine fibroids compared to combined oral 
contraceptives.33

In a multi-centre randomized trial, the authors 
found a lower efficacy of Lynestrenol in the 
volumetric reduction of fibroids, when compared 
with the efficacy obtained with a GnRH analogue 
(Leuprorelin depot 3.75 mg).34

A systematic review of 2013 on the use 
of progestin contraceptives and LNG-IUDs 
concludes that Levonorgestrel-releasing IUDs 
are effective in the control of uterine bleeding 
associated with uterine fibromatosis and that oral 
administration of progestogen contraceptives 
does not reduce neither the volume of the lesions 
nor the symptoms associated with them.35

2.6 Androgens
The most commonly used androgen for the 

treatment of uterine fibromatosis is Danazol, 
which can cause a fibroid volume reduction of 20-
25%36.

A subsequent systematic review did not 
confirm this action, as there were no randomized 
controlled trials supporting it.37

Because of the modest action and the side 
effects associated with its use, Danazol should 
not be used routinely for the management of 
symptomatic fibroids.38

2.7 Aromatase inhibitors
Aromatase inhibitors, including Letrozole, 
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inhibit the conversion of androgens to estrogens 
with growth inhibition of uterine fibroids. A 
systematic review of their use includes only one 
trial reporting a volumetric reduction of fibroids 
equal to 46% after twelve weeks compared to 
32% obtained with GnRH agonists and minor 
vasomotor side effects (0/33 vs. 26/27, P < 0.05). 
Since the data on the volumetric reduction are 
not statistically significant, there is currently no 
evidence justifying their use.39

2.8 Estrogen receptor antagonists and SERMs 
(Selective Estrogen Receptor Modulators)

Estrogen receptor antagonists, including 
Fulvestrant, have shown, in a RCT, lower efficacy 
compared to GnRH agonists, in term of volumetric 
reduction and relief of bleeding due to fibroids.40

SERMs are selective modulators of estrogens 
receptors with non-steroidal composition 
characterised by a specific agonist or antagonist 
action. Raloxifene is the most used of these drugs 
for the treatment of uterine fibromatosis; despite 
this, there are still few studies on its use as a 
single-agent.41

	 What is the medical treatment for fertile 
women with symptomatic type 2 to 5 uterine 
fibroids?

1. Women who desire pregnancy
In the case of a type 2 fibroids, a therapy with 

UPA can be proposed in order to reduce the size 
of the lesion before hysteroscopic myomectomy 
(that must be planned after the first menstrual 
bleeding) or even to obtain a volumetric reduction, 
so that the uterine cavity is no longer deformed 
and surgery is no longer required.9-10,42-46

In case of multiple fibroids or different types 
of fibroid (2 to 5), at least two treatment cycles for 
three months should be suggested, after which, 
based on the patient’s response, clinical options 
must be modulated.10,42-47 In case of an important 
volumetric reduction (> 50%) and absence of 
cavity distortion, patients can be advised to try to 
get pregnant naturally, or, if necessary, to contact 
a fertility centre. There are still little data in the 
literature regarding pregnancies after therapy 
with UPA, but they are encouraging, showing 
good pregnancy outcome even without surgery. If 
this clinical program is adopted, patients should 
be advised to try to get pregnant or initiate 
ovarian stimulation after the second menstruation 
occurred after the end of the treatment.48

In the case of a good volumetric reduction of 
the fibroid (≥25% but <50%), but not good enough 
to correct the cavity distortion or make the fibroid 
size clinically insignificant, surgery can be an 
option, at this point, it should be less invasive and 
with less complications. 

If the patient does not respond to UPA, a pre-
surgical treatment with GnRH analogues can be 
suggested, or myomectomy.49

2. Women not currently interested in having 
children

Prolonged and intermittent medical treatment 
with UPA (4 cycles of three months, possibly 
repeated in case of symptom recurrence) is a 
good option for fertile women suffering from 
fibromatosis not currently interested in having 
children, it reaches a good control of bleeding 
in more than 90% of patients and regression of 
lesions, ≥25% in 80% of patients.11

Given the high recurrence rate after 
myomectomy, equal to 60% in 4-5 years, medical 
therapy can help in symptom control and to avoid, 
or even postpone surgery until the patient wants 
to try to get pregnant.50
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	 What is the medical treatment for women 
in perimenopause with symptomatic type 2 to 5 
uterine fibroids?

In this situation, medical treatment should aim 
to induce menopause without surgery.

The use of UPA at a dose of 5 mg for four cycles 
of three months shows a progressive increase of 
both effects the volumetric reduction and the 
bleeding decrease. Moreover, the medium PBAC 
score in the period between one cycle and the one 
other decrease if treatment cycles are repeated. 

Patients should be re-evaluated after four cycles 
and therapy should be re-proposed in case of 
recurrence of symptoms. No cases of endometrial 
hyperplasia were recorded in women undergoing 
eight-month cycles of UPA 5 mg.10,13,14,48,51

	 What is the medical treatment for 
infertile women with symptomatic type 2 to 5 
uterine fibroids?

In the case of patients with multiple fibroids, 
differently located, and who want to have 
children, medical therapy is now considered as 
the first-choice approach.

The efficacy of UPA, used according to an 
intermittent scheme which includes 2 cycles of 
treatment at a dose of 5 mg/day for three months 
alternating with two menstrual cycles has been 
demonstrated.10,13,46

In patients in wich there is a significant 
reduction in the volume of the fibroid (> 50%) 
with relief of symptoms, correction of anaemia 
and restoration of the endometrial cavity, surgery 
is not required and patients can try to get pregnant 
naturally. If the reduction in fibroid volume is > 
25% but <50%, patients can still try to get pregnant 
naturally or opt for IVF.48,52

Medical therapy with one or two cycles of 
SPRMs could be an option even for patients with 
type 2 to 5 fibroids, with no symptoms, prior to 
start any in vitro fertilization or oocyte donation 
procedures already planned for any cause.53

Further clinical studies on the use of UPA in 
patients that are candidates for IVF are required.

However, in some cases, if the uterine cavity 
remains distorted or if the fibroid remains 
voluminous and the patient continues to be 
symptomatic, an indication for surgery remains. 

In this case, a medical pre-treatment can 
allow surgery with a less invasive approach 
(laparoscopic myomectomy).

Despite the fact that several studies have 
suggested that intramural fibroids have a negative 
effect on fertility outcomes, it has been shown 
by different reviews that these results are not 
consistent.54-55

According to a meta-analysis and a review of 
19 observational studies, reduced fertility is not 
only associated with submucous and intramural 
fibroids, distorting the uterine cavity, but also 
with the presence of fibroids that do not alter the 
uterine cavity.56

In case of symptomatic fibroids not responsive 
to medical therapy, myomectomy seems to be 
clearly indicated.

In terms of infertility, several uncontrolled 
studies have suggested that myomectomy 
produces a decrease in the rate of miscarriage in 
women with fibroids causing distortion of the 
uterine cavity.57-58

In a review of prospective and retrospective 
studies, Donnez and Jadoul reported a 49% 
pregnancy rate in patients who had undergone 
laparoscopic myomectomy.59

In another review, the postoperative pregnancy 
rate was 57%.60 These post-myomectomy 
pregnancy rates have been confirmed by other 
studies, but the lack of randomized trials 
represents a major drawback.61
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those entirely located within the uterine cavity 
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SECTION 3: SURGICAL TREATMENTS
3.1 Hysteroscopy Surgery
3.1.1 When hysteroscopic myomectomy is 

the “gold standard” for the treatment of uterine 
fibroids?

Currently, conservative and less invasive 
techniques, such as hysteroscopy, are valid 
surgical alternatives to traditional techniques such 
as hysterectomy and myomectomy (laparotomy), 
for the treatment of symptomatic submucous 
fibroids. 

Hysteroscopic myomectomy is the best 
therapeutic option for the treatment of submucous 
fibroids since it allows to improve the clinical 
conditions and to preserve the integrity of the 
uterine wall.
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The choice of the technique mostly depends on 
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on personal experience and available equipment. 
It is well established that fibroids, completely 
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volume in the uterine cavity (G1). Fibroids with 
an intracavitary component of less than 50% 
(G2) are harder to treat by hysteroscopy and 
may require long operative times. Moreover, 
although fibroids larger than 5 cm and with a 
more remarkable intramural component can be 
treated hysteroscopically, usually hysteroscopic 
myomectomy is recommended only for fibroids 
smaller than 5 cm in diameter.

3.1.2 What are the indications for and the 
limits of hysteroscopic myomectomy in an 
outpatient setting?

In recent years, many uncontrolled clinical 
trials have been published, demonstrating 
the feasibility, tolerability and safety of office 
hysteroscopy. Already in 2002, Bettocchi assessed 
the efficacy, safety and acceptability of operative 
hysteroscopy in an outpatient setting without 
analgesia or anaesthesia for the treatment of 
benign intracavitary diseases with 5Fr bipolar 
electrodes.26

The literature available from 1990 to 2002 has 
clearly demonstrated that this technique allows 
to treat small fibroids safely, without dilatation of 
the cervical canal and without anaesthesia. 

Fibroid treatment depends mainly on location, 
size and number of fibroids. Currently, it is (or 
should be) widely accepted that a 0.5 cm lesion 
affecting the uterine cavity can cause more serious 
damage than a 3cm lesion that develops in the 
serosa.

Small fibroids, whether completely (G0) or 
partially (G1) intracavitary, symptomatic or 
asymptomatic, with a size ranging from 1.5 to 
2 cm, can be effectively and safely removed by 

ambulatory surgery using the technique described 
by Bettocchi.26 It is very important to carefully 
evaluate the size of the lesion; since fibroids 
usually have a roundish shape, the linear growth 
in the diameter of a fibroid corresponds to the 
quadratic growth in its surface and to the cubed 
growth of its volume. 

Data provided by the international literature 
concerning the need to treat small submucous 
fibroids, confirm that, for fertile women with 
small submucous fibroids, waiting is no longer 
acceptable, even if such lesions are asymptomatic,  
especially if they can be easily and safely removed 
by ambulatory surgery, with minimal patient 
discomfort.26-32

3.1.3 Does hysteroscopic myomectomy result 
in an improvement in reproductive outcomes in 
infertile women?

Although epidemiological data show that most 
of women with fibroids are fertile, much evidence 
suggests that fibroids may interfere with fertility; 
in particular, submucous fibroids seem to exert the 
majority of the negative effects on reproductive 
outcomes. Although this association is not 
supported by a clear biological rationale, several 
hypotheses have been proposed in order to explain 
how submucous fibroids can cause prolonged 
sterility or repeated miscarriages. Fibroids may 
interfere with sperm migration, oocyte transport 
or embryo implantation. All of these effects could 
be mediated or altered by the contour of the uterine 
cavity, with a consequent increase in mechanical 
pressure, or by the occurrence of abnormalities in 
uterine contractility. Currently, however, none of 
these hypotheses seems to be supported by certain 
clinical data. Fibroids have also been associated 
with implant failure or premature termination 
of pregnancy due to focal vascular disorders of 
the endometrium, endometrial inflammation, 
secretion of vasoactive substances or a local 
increase in androgens. 

The presence of submucous fibroids may also 
be associated with an increased risk of obstetric 
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complications (miscarriage, preterm birth, 
abnormal fetal presentation, placenta previa, 
abruptio placentae). In 2008, Klatsky reported an 
increase in the risk of miscarriage and preterm 
birth of 16% and an abnormal fetal presentation 
rate of 13% (about 2.5 times higher than the 
general population) in women with uterine 
fibroids compared to women with no fibroids.32 
In the same study, Klatsky also reported a twice-
higher risk of placenta previa and 3% abruptio 
placentae in women with intramural submucous 
fibroids, compared to the control group.33

Similarly, Pritts, in his meta-analysis, confirmed 
the results of previous studies, including women 
undergoing assisted reproduction techniques.

The different studies provided by the literature 
are characterised by a real discrepancy in the 
estimated risk of adverse obstetric events in 
women with submucous fibroids, even if most of 
them show a risk twice more high respect to the 
general population.33-47

Many authors have evaluated the effects of 
hysteroscopic myomectomy on reproductive 
outcomes in infertile women. The post-operative 
pregnancy rate ranges from 16.7% to 76.9% with 
an average of 45%. This great variability can be 
due to the hard control of multiple concomitant 
factors potentially determining the condition of 
infertility, such as differences in the sample size, 
duration of follow-up, different characteristics of 
the patients enrolled (age, primary or secondary 
infertility) and to the different characteristics of the 
treated fibroid (number, size, intramural extension 
and concomitant presence of intramural fibroids). 
A recent cohort study showed that, in women 
with recurrent miscarriage and intracavitary 
uterine fibroids, hysteroscopic myomectomy 
– by restoring the normal uterine morphology – 
significantly improves reproductive outcomes, 
doubling the rate of live births. Dietterich and 
colleagues, on the other hand, have shown 
that small fibroids, which do not modify the 
morphology of the uterine cavity, do not seem 
to influence fertility, even in older women. One 
RCT (Boostel et al 2010) compared hysteroscopic 
myomectomy with the decision to not perform the 
surgery in 94 patients with primary infertility and 
the results were not statistically significant.

In general, uncontrolled studies have 
suggested a decrease in the rate of miscarriage 
after myomectomy, compared to the miscarriage 
rate before surgery. In a study that included 
women with recurrent miscarriage and/or uterine 
cavity distortion, who underwent myomectomy, 
a decrease in miscarriage rates from 21.7% to 0% 

in the second trimester in subsequent pregnancies 
was demonstrated. Other studies have also shown 
a remarkable decrease in the rate of miscarriage 
(from 61.6% to 26.3%) after hysteroscopic 
treatment of uterine fibroids.

Published data suggest that pregnancy, live 
births and miscarriage rates will normalize after 
myomectomy for submucous fibroids, compared 
to infertile women without fibroids. 

In 2012, Metwallt published a review of 
randomized trials, about the effect of surgical 
treatment of fibroids on fertility, in this review he 
identified a study, which showed no evidence of 
a significant effect on the rate of miscarriage. This 
study also showed an increase in the spontaneous 
pregnancy rate after surgical treatment of 
submucous fibroids, while the pregnancy rate after 
the removal of intramural or subserosal fibroids 
was not increased compared to the control group 
(patients who had not yet undergone surgery).48-54

There are no randomized trials published after 
2012 on this subject. 

In conclusion, clinical experience and 
observational studies suggest that treatment of 
uterine fibroids could improve reproductive 
outcomes. However, due to the lack of large 
randomized clinical trials and the collection of 
limited and inconclusive data, it is not possible 
to draw conclusions on the actual effect of 
hysteroscopic myomectomy on fertility. 

Surgical treatment of uterine fibroids is 
also associated with complications, including 
intrauterine adhesion. So, the potential benefit 
that could result from surgical treatment can be 
reversed by the negative effects of surgery on 
uterine integrity.

We can say, therefore, that fertility problems 
remain a sensitive and controversial topic, for 
which every treatment option must be widely 
discussed with the couple.

However, in women with unexplained 
infertility, or with a history of recurrent miscarriage 
or early loss of pregnancy, the removal of these 
lesions should always be recommended. The 
treatment of subserosal fibroids, on the other 
hand, is not recommended.
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 3.1.4 Can the removal of asymptomatic 
fibroids be indicated in cases of uterine cavity 
distortion or in ART candidate patients, in the 
absence of other causes of infertility?

The development of ART (Assisted 
Reproductive Technology), and in particular in 
vitro fertilization (IVF) have helped to clarify the 
relationship between uterine fibroids and embryo 
reproductive outcomes. However, there is no 
consensus on the hypothesis that the presence of 
fibroids negatively affects post-ART reproductive 
outcomes and therefore on the fact that they must 
always be removed before ART. The position and 
size of the fibroid are considered key factors of 
post-ART reproductive outcomes.

The effect of hysteroscopic myomectomy on 
post-IVF reproductive outcome has not been well 
investigated in the literature. Among the few 
studies available, four meta-analyses evaluated 
the impact of fibroids on IVF cycles. Pritts 
reported significantly lower pregnancy rates and 
implantation rates in patients with submucous 
fibroids and abnormal uterine cavities, compared 
to the control group of infertile women without 
fibroids, while not showing an increase in the 
pregnancy rate in infertile patients undergoing 
surgery for intramural fibroids. 

The results provided by Donnez and Jadoul 
confirmed that only submucous fibroids have 
a negative impact on embryo implantation.55 
Somigliana carried out an updated meta-analysis 
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1) Wamsteker K, Emanuel MH, de Kruif JH. 
Transcervical hysteroscopic resection of submucous 
fibroids for abnormal uterine bleeding: results 
regarding the degree of intramural extension. 
Obstetrics and Gynecology 1993;82(5):736–40.
2) Lasmar RB, Barrozo PR, Dias R, Oliveira MA. 
Submucous fibroids: a new presurgical classification 
to evaluate the viability of hysteroscopic surgical 
treatment – preliminary report. The Journal of 
Minimally Invasive Gynecology 2005; 12: 308–11.
3) Lasmar RB, Xinmei Z, Indman P, Keller R, Di Spiezio 
Sardo A. Feasibility of a new system classification of 
submucous mioma: a multicenter study. Fertility and 
Sterility 2011; 95(6): 2073–7.
4) Mazzon I, Sbiroli C. Manuale di chirurgia 
resettoscopica in ginecologia. Torino. UTET, 1997:91-217
5) Indman PD. Hysteroscopic treatment of submucous 
fibroids. Clin Obstet Gynecol 2006; 49:811-820
6) Emanuel MH, Wamsteker K. The Intra Uterine 
Morcellator: a new hysteroscopic operating technique 
to remove intrauterine polyps and fibroid. J Minim 
Invasive Gynecol 2005; 12:62-83
7) Wieser F, Tempfer C, Kurz C et al. Hysteroscopy in 

Guidelines fot diagnosis and treatment of fibromyomatosis



51

myomectomies: indications, techniques, and results. 
Fertil Steril 1995;63:703-708
15) Lin B, Akiba Y, Iwata Y. One-step hysteroscopic 
removal of sinking submucous fibroid in two infertile 
patients. Fertil Steril 2002;74:1035-1038
16) Haney AF Clinical decision making regarding 
leiomyomata: what we need in the next millenium. 
Environ Health Perspect 2000; 108, Suppl 5, 835-839.
17) Munoz JL, Jimenez JS, Hernandez C, Vaquero G, 
Perez Sagaseta C, Noguero R, et al. Hysteroscopic 
myomectomy: our experience and review. JSLS 2003; 
7: 39-48. 
18) Berkeley AS, DeCherney AH, Polan ML. Abdominal 
myomectomy and subsequent fertility. Surg Gynecol 
Obstet 1983; 156: 319-322.
19) Buttram VC Jr and Reiter RC. Uterine leiomyomata: 
etiology, symptomatology, and management. Fertil 
Steril 1981;36:433-445.
20) Walker CL, Stewart EA Uterine fibroids: the 
elephant in the room. Science 2005; 308: 1589-1592. 
21) Bradley LD. Abnormal uterine bleeding. Nurse 
Pract 2005;30:38-42.
22) Takeda A, Manabe S, Hosono S, Nakamura H. 
Preoperative evaluation of submucosal myoma by 
virtual hysteroscopy. J Am Assoc Gynecol Laparosc 
2004; 11, 404-409.
23) Vercellini P, Zaina B, Yaylayan L et al. Hysteroscopic 
myomectomy: long-term effects on menstrual pattern 
and fertility. Obstet Gynecol 1999;94:341–347
24) Camanni M, Bonino L, Delpiano EM, Ferrero B, 
Migliaretti G, Deltetto F. Hysteroscopic management 
of large symptomatic submucous uterine myomas. J 
Minim Invasive Gynecol 2010;17:59–65.
25) Mazzon I, Favilli A, Grasso M, Horvath S, Di Renzo 
GC, Gerli S. Is Cold Loop Hysteroscopic Myomectomy 
a Safe and Effective Technique for the Treatment of 
Submucous Myomas With Intramural Development? 
A Series of 1434 Surgical Procedures. J Minim Invasive 
Gynecol. 2015 Jul-Aug;22(5):792-8.
26) Di Spiezio Sardo A, Bettocchi S, Spinelli M, Guida 
M, Nappi L, Angioni S, Sosa Fernandez LM, Nappi 
C. Review of New Office-Based Hysteroscopic 
Procedures 2003–2009. Journal of Minimally Invasive 
Gynecology 2010; 17: 436–448. 
27) Di Spiezio Sardo A, Bramante S, Mazzon I, Bettocchi S, 
Bifulco G, Guida M, et al. Hysteroscopic myomectomy: 
a comprehensive review of surgical techniques. Hum 
Reprod Update 2008 Mar-Apr;14(2):101-19
28) Bettocchi S, Nappi L, Ceci O, Selvaggi L. What does 
‘‘diagnostic hysteroscopy’’ mean today? The role of the 
new techniques. Curr Opin Obstet Gynecol 2003;15:303–
8
29) Bettocchi S. New Era of Office Hysteroscopy. J Am 
Assoc Gynecol Laparosc. 1996; 3(4, Supplement):S4. 
30) Bettocchi S, Ceci O, Di Venere R, Pansini MV, 
Pellegrino A, Marello F, Nappi L. Advanced operative 
office hysteroscopy without anaesthesia: analysis of 
501 cases treated with a 5 Fr. bipolar electrode. Hum 
Reprod. 2002;17(9):2435-8. 
31) Paschopoulos M, Paraskevaidis E, Stefanidis 
K, Kofinas G, Lolis D. Vaginoscopic approach to 

outpatient hysteroscopy. J Am Assoc Gynecol Laparosc 
1997; 4:465-7.
32) Bettocchi S, Ceci O, Nappi L, Di Venere R, 
Masciopinto V, Pansini V, et al. Operative office 
hysteroscopy without anesthesia: analysis of 4863 
cases performed with mechanical instruments. J Am 
Assoc Gynecol Laparosc. 2004;11(1):59-61. 
33) Klatsky PC, Tran ND, Caughey AB, et al. Fibroids 
and reproductive outcomes: a systematic literature 
review from conception to delivery. Am J Obstet 
Gynecol 2008;198:357e66.
34) Garcia CR, Tureck RW Submucosal leiomyomas 
and infertility. Fertil Steril 1984; 42: 16-19. 
35) Smith DC, Uhlir JK Myomectomy as a reproductive 
procedure. Am J Obstet Gynecol 1990; 162: 1476-1479 
36) Verkauf BS. Myomectomy for fertility enhancement 
and preservation. Fertil Steril 1992; 58: 1-15. 
37) Sudik R, Husch K, Steller J, Daume E. Fertility and 
pregnancy outcome after myomectomy in sterility 
patients. Eur J Obstet Gynecol Reprod Biol 1996; 65:209-214. 
38) Ubaldi F, Tournaye H, Camus M, Van der Pas H, 
Gepts E, Devroey P. Fertility after hysteroscopic 
myomectomy. Hum Reprod Update 1995;1: 81-90.
39) Stout MJ, Odibo AO, Graseck AS, et al. Leiomyomas 
at routine second-trimester ultrasound examination 
and adverse obstetric outcomes. Obstet Gynecol 
2010;116:1056e63.
40) Pritts EA, Parker WH, Olive DL. Fibroids and 
infertility: an updated systematic review of the 
evidence. Fertil Steril 2009;91:1215e23.
41) Shavell VI, Thakur M, Sawant A, et al. Adverse 
obstetric outcomes associated with sonographically 
identified large uterine fibroids. Fertil Steril 
2012;97:107e10.
42) Stout MJ, Odibo AO, Shanks AL, et al. Fibroid tumors 
are not a risk factor for adverse outcomes in twin 
pregnancies. Am J Obstet Gynecol 2013;208(68):e61e65.
43) Navid S, Arshad S, Qurat ul A, et al. Impact of 
leiomyoma in pregnancy. J Ayub Med Coll Abbottabad 
2012;24:90e2.
44) Ciavattini A, Clemente N, Delli Carpini G, et al. 
Number and size of uterine fibroids and obstetric 
outcomes. J Matern Fetal Neonatal Med 2015;28:484e8.
45) Chen YH, Lin HC, Chen SF, et al. Increased risk of 
preterm births among women with uterine leiomyoma: 
a nationwide population-based study. Hum Reprod 
2009;24:3049e56.
46) Coronado GD, Marshall LM, Schwartz SM. 
Complications in pregnancy, labor, and delivery with 
uterine leiomyomas: a population-based study. Obstet 
Gynecol 2000;95:764e9.
47) Conti N, Tosti C, Pinzauti S, et al. Uterine fibroids 
affect pregnancy outcome in women over 30 years old: 
role of other risk factors. J Matern Fetal Neonatal Med 
2013;26:584e7.
48) Metwally M, Farquhar CM, Li TC. Is another 
meta-analysis on the effects of intramural fibroids 
on reproductive outcomes needed? Reprod Biomed 
Online 2011;23:2e14.
49) Brady PC, Stanic AK, Styer AK. Uterine fibroids and 
subfertility: an update on the role of myomectomy. 

Guidelines fot diagnosis and treatment of fibromyomatosis Enrico Vizza et al.



It. J. Gynaecol. Obstet.
2017, 29: N. 4

52

Curr Opin Obstet Gynecol 2013;25:255e9.
50) Metwally M, Cheong YC, Horne AW. Surgical 
treatment of fibroids for subfertility. Cochrane 
Database Syst Rev 2012;11: CD003857. 
51) Borja de Mozota D, Kadhel P, Janky E. Fertility, 
pregnancy outcomes and deliveries following 
myomectomy: experience of a French Caribbean 
University Hospital. Arch Gynecol Obstet 
2014;289:681e6.
52) Zhang Y, Hua KQ. Patients’ age, myoma size, 
myoma location, and interval between myomectomy 
and pregnancy may influence the pregnancy rate and 
live birth rate after myomectomy. J Laparoendosc Adv 
Surg Tech A 2014;24:95e9.
53) Saravelos SH, Yan J, Rehmani H, et al. The 
prevalence and impact of fibroids and their treatment 
on the outcome of pregnancy in women with recurrent 
miscarriage. Hum Reprod 2011;26:3274e9.
54) Shokeir TA. Hysteroscopic management in 
submucous fibroids to improve fertility. Arch Gynecol 
Obstet 2005;273:50e4.
55) Donnez J, Jadoul P. What are the implications of 
fibroids on fertility? A need for a debate? Human 
Reproduction 2002; 17: 1424–1430.

the final histological examination, and the use of 
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the use of morcellators is not recommended in case 
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malignancy.9 
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market, which allow the insertion of trocars inside 
them to facilitate the procedure of morcellation.10-11
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A 2016 retrospective study shows that a 
pre-treatment with UPA three months before 
performing a laparoscopic myomectomy 

56) Somigliana E, Vercellini P, Daguati R, Pasin R, 
De Giorgi O, Crosignani PG. Fibroids and female 
reproduction: a critical analysis of the evidence. 
Human Reproduction Update 2007; 13: 465–476.
57) Tian YC, Long TF, Dai YM. Pregnancy outcomes 
following different surgical approaches of 
myomectomy. J Obstet Gynaecol Res 2015;41:350e7.
58) Sunkara SK, Khairy M, El-Toukhy T, Khalaf Y, 
Coomarasamy A. The effect of intramural fibroids 
without uterine cavity involvement on the outcome of 
IVF treatment: a systematic review and meta-analysis. 
Human Reprod 2010;25:418–29.
59) Bozdag G, Esinler I, Boynukalin K, Aksu T, Gunalp 
S, Gurgan T. Single intramural leiomyoma with 
normal hysteroscopic findings does not affect ICSI-
embryo transfer outcome. Reproductive Biomedicine 
Online 2009;19:276–80.
60) Marret H., Fritel X., Ouldamer L., Bendifallah S., 
Jean-Luc Brun, De Jesus I., Derrien J., Giraudet G., Kahn 
V., Koskas M., Legendre G., Lucot JP., Niro J., Panel P., 
Pelage J.P.,Fernandez H., Therapeutic management of 
uterine fibroid tumors: updated French guidelines. 
European Journal of Obstetrics & Gynecology and 
Reproductive Biology. 2012; 156-164.

3.2 Laparascopy
3.2.1 Laparoscopic myomectomy
The size and location of the fibroid are the 

main criteria for the choice of laparoscopic 
myomectomy. 

Laparoscopic myomectomy, compared to 
laparotomy, offers many advantages, such as a 
reduction in intraoperative and post-operative 
morbidity, a faster recovery and good overlapping 
results in terms of fertility.1-3 This procedure, 
however, is associated with objective difficulties, 
especially those related to the hysterotomic suture.

The presence of an intramural fibroid larger 
than 10 cm, or the presence of multiple fibroids 
located in different areas of the uterus, that 
would require numerous incisions, are generic 
contraindications, depending mostly on the 
experience of the surgeon and on the surgical 
technique.4-5 Whether very long operative times 
are expected due to the size, location or number of 
fibroids, laparotomy is a more appropriate choice.

The risk of uterine rupture during pregnancy 
after laparoscopic myomectomy does not 
appear to be greater than laparotomy, in large 
series it was less than 1% if the hysterotomy 
has been adequately repaired.6 Moderate use of 
electrosurgery and multilayer suture can reduce 
the risk of dehiscence in pregnancy.7

The use of morcellators is often required for 
laparoscopic myomectomy. It seems that 1 fibroid 
out of 400 is a leiomyosarcoma, as confirmed by 
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is strongly recommended for patients with 
voluminous uterine fibroids, since operative 
times are reduced, as well as intraoperative blood 
loss, and, consequently post-operative blood 
transfusions.13
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3.3 Hysterectomy 
Hysterectomy has long been considered as the 

first-choice treatment for patients with large fibroids 
resistant to medical treatment and symptomatic 
fibroids in women who are not trying to get 
pregnant or are near to menopause.In recent years, 
laparoscopy has become the most used technique, 
compared to laparotomy, even if, according to recent 
data provided by Cochrane, the vaginal approach is 
still recommended under certain conditions.1-2

Contraindications for laparoscopic hysterectomy 
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3.4 Laparotomy
The traditional laparotomy surgical technique 

is still the most used in our country today. The 
number of fibroids (>3), their size (> 7 cm), as 
well as their location, often associated with higher 
risks (intramural fibroids near the ostia or some 
intraligamentary fibroids that come in contact 
with big vessels and/or the ureters) are the main 
criteria for the choice of the traditional technique. 
Laparotomy is the most invasive surgery for 
patients, with a higher rate of postoperative 
complications than minimally invasive techniques 
and with longer hospitalization and recovery 
times.1 

3.4.1 What are the advantages of 
minilaparotomy?

Minilaparotomy (transverse suprapubic skin 
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incision < 9 cm) is a valid alternative to laparoscopic 
myomectomy, especially for those operators 
who are not familiar with laparoscopic sutures.2 
According to a randomized clinical trial and a 
non-randomized trial, it offers better aesthetic 
results, compared to a classical laparotomy, with 
reduced postoperative pain, less blood loss and 
faster postoperative recovery times.3-4

Laparoscopically assisted minilaparotomy 
is a technique often used to avoid morcellation, 
and has been proven to be better than classical 
minilaparotomy in terms of intraoperative and 
postoperative outcomes in a randomized clinical 
trial conducted in China.5

The limits of minilaparotomy reported in the 
literature include the position of the fibroid in the 
isthmic and posterior region, fibroid size (> 12cm), 
patients’ obesity (BMI> 27), intralegamentary 
fibroids and to concomitant adnexal pathologies 
not previously diagnosed.6-7
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	 Does preoperative pharmacological treatment 
improve the surgical prognosis?

The main purpose of preoperative medical 
treatment of uterine fibroids is to obtain a 
reduction of intraoperative blood loss, as well as a 
reduction in the volume of the fibroids. However, 
many studies have shown greater difficulties in 
the removal of fibroids after medical therapy due 

to the frequent colliquation of the fibroid tissue, 
mainly linked to the use of GnRH analogues. 

GnRH analogues and, recently, also SPRMs are 
the most frequently used medications.
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laparoscopic) myomectomy - a mini-review. Prz 
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	 Is prevention of post-surgical adhesions a 

valid reason for choosing laparoscopic myomectomy?
The development of adhesions in gynecological 

surgeries is particularly relevant, because of its 

the literature does not guarantee a successful 
pregnancy outcome.4

A meta-analysis of 2013 showed that the 
complication rate after UAE is lower than surgical 
procedures, but the risk of a second surgery is 
higher.5

4.2 Thermal ablation  
Magnetic resonance-guided focused 

ultrasound (MRgFUS) surgery is a type of thermal 
ablation that uses MRI to visualize fibroids and to 
define their edges. Focused ultrasound treatments 
exploit the direct energy of acoustic waves at 
a specific point within the fibroid to induce a 
temperature increase with thermal coagulation 
and necrosis of the leiomyomatous tissue.

Damage to the surrounding tissue should 
be minimal, but, the impact on adjacent critical 
structures cannot be ruled out.6 Case-series showed 
in the literature demonstrate an adequate short-
term efficacy and a complication rate of about 7%, 
but these are mostly minor complications, such as 
small skin burns and post-procedure pain, while 
intestinal perforations have been rarely reported.7-9

A recent randomized placebo-control study 
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potential impact on the reproductive function. For 
women who want to get pregnant, laparoscopy, 
if performed by expert hands and qualified 
operators, should be preferred, also because 
it is associated with a reduced risk to develop 
adhesions compared to laparotomy.
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SECTION 4: ALTERNATIVE TREATMENTS
Uterine Artery Embolization (UAE), thermal 

ablation and uterine artery occlusion are all 
alternative procedures.  

4.1 Uterine Artery Embolization
UAE is practiced by interventional radiologists 

injecting an embolization agent into the uterine 
arteries with the aim of reducing symptoms 
associated with fibroids. Although UAE is highly 
effective in the treatment of symptoms (reduction 
of bleeding and decrease in the size of the fibroid), 
the risk of a second surgery is high: 15 to 20% after 
successful embolization, and greater than 50% 
in cases of incomplete embolization. The impact 
of UAE on the ovarian reserve and reproductive 
outcomes are an unresolved theme.1 A systematic 
review of 15 randomized trials and prospective 
cohort studies showed that loss of ovarian 
function occurred mainly in women older than 45 
years.2 A randomized clinical trial that compared 
this procedure to myomectomy showed a lower 
rate of pregnancies and a higher incidence of 
miscarriages in patients treated with UAE.3

Results and complications of UAE were 
assessed in a very recent review, which pointed 
out that the desire of a future pregnancy remains 
a relative contraindication, as the lack of data in 
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range compared to cryotherapy (about 6cm) in 
a 30-minute session, but is not compatible with 
magnetic resonance, and is performed using double 
laparoscopic and ultrasound or CT guidance. The 
reduction in the volume of fibroids is associated 
with an improvement in symptoms.18-20

4.3 Uterine artery occlusion
Uterine artery occlusions are performed with 

the laparoscopic, laparotomic or vaginal approach 
with locking devices that remains in place 
for 6 hours, determining the fibroid ischemia, 
interfering with the blood supply of the uterus.21 
However, this technique is not recommended for 
women who want to get pregnant in the future.

showed that in women who undergo this 
treatment there may be a placebo effect to explain 
the improvement in symptoms.10

The results in terms of pregnancies in some of 
these cases are limited but encouraging.11

The main limitations to the use of this technique 
are the selection of patients that may undergo this 
procedure, long sessions, the possibility to treat 
only a single fibroid per session and the relevant 
costs, which are still very high.12

Other fibroid thermal ablation systems include 
laser, cryotherapy and radiofrequency ablation.

Fibroid laser ablation uses MRI-guided 
endoscopic or percutaneous methods. A low-
power laser (wavelength: 1,064nm) is used, 
which penetrates deeply into the tissue inducing 
a laser-photocoagulation of the fibroid cells. A 
substantial shrinkage of the fibroid (50-70%) can 
be achieved, but there is still no strong evidence in 
the literature.13-15

Cryotherapy uses argon gas to quickly freeze 
and unfreeze the fibroid. It can be performed 
by endoscopy or, since 2000, as an MRI-guided 
technique.16-17

Radiofrequency ablation has a broader 
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