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Abstract:

Fibroids are a common pathology and increasingly observed in women seeking medical
treatment for infertility. The longer reproductive horizon thanks to improvements in medical
care and current trend for women to postpone childbearing are making fibroid-related
infertility increasingly common.

The aim of this review is to critically analyze: 1) The link between uterine fibroids and infertility
2) Mechanisms by which uterine fibroids may impair fertility 3) Management of myoma-
related infertility.

The association of fibroids with infertility is a source of controversy. As the focus of this review
is infertility, it is crucial to analyze the mechanisms by which fertility may be impaired by the
presence of fibroids.

Current management strategies involve mainly surgical interventions like myomectomy by
hysteroscopy, laparotomy or laparoscopy, and non-surgical approaches such as uterine artery
embolization (UAE) and focused ultrasound (FUS) performed under radiological or
echographic guidance. The risks and benefits of each option should be discussed with patients
and many factors need to be taken into account, including the skill of the surgeons, as well as
the availability of different resources in different centers.

Concerning the efficacy of oral GnRH antagonists (elagolix , relugolix and linzagolix), they
were shown to have a rapid impact on heavy menstrual bleeding in more than 70% of women.
When used without add-back therapy, these drugs cause a significant reduction in fibroid
volume, namely around 50% from baseline to week 24. Further studies are required to find
the best protocol and optimal dosage if a reduction in myoma volume is the main goal, as in

case of myoma-related infertility.


https://www.sciencedirect.com/topics/medicine-and-dentistry/gonadorelin-antagonist
https://www.sciencedirect.com/topics/medicine-and-dentistry/relugolix
https://www.sciencedirect.com/topics/medicine-and-dentistry/optimal-drug-dose

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Keywords: uterine fibroids infertility, surgery medical therapy



69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

Fibroids are increasingly being encountered in women seeking a medical consultation for
infertility issues. This is due primarily to the current trend for women to postpone
childbearing, resulting in a longer reproductive lifetime (1-5). As fibroids occur more
frequently in later reproductive years, these demographic trends will result in a higher
incidence of fibroids in women attempting to conceive. An appropriate strategy involving a
deeper mechanistic understanding of myoma-related infertility should be strongly advocated,
as has been done in case of myoma-related heavy menstrual bleeding (3-6). In a study by Flynn
et al (7), health care costs for management of uterine fibroids were estimated to be over $2
billion per year, with much of that cost associated with surgical intervention. There is no doubt
that fibroids have a significant economic impact (8,9), so it is essential to develop and evaluate
alternatives to surgical procedures, especially when fertility preservation is the goal (10,11).
The aim of this review is to critically analyze:

1) The link between uterine fibroids and infertility

2) Mechanisms by which uterine fibroids may impair fertility

3) Management of myoma-related infertility

Is there a link between fibroids and infertility?

The association of fibroids with infertility is a source of controversy, with wide swings in expert
opinion over time. In 2007, Somigliana et al (12) considered this link proven by studies
demonstrating that in IVF cycles, live birth rates are reduced in patients with fibroids, but are
not affected in women who have undergone myomectomy. Surgical treatment appears to
increase pregnancy rates, as 50% of women undergoing myomectomy for infertility
subsequently conceive. However, the authors acknowledge that drawing clear guidelines is
difficult due to the lack of large randomized trials aiming to determine which patients may

benefit from surgery (12). In their meta-analysis and systematic review in 2021, some 15 years
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later, Somigliana et al (13) concluded that the effect of uterine fibroids on natural fertility is
unclear, has been insufficiently investigated, and that well designed studies are urgently
needed in order to properly counsel infertile women with fibroids. The same conclusion was
reached by Don et al (14, 15).

The debate is still unresolved and it is not easy to reach a consensus (16). Does this mean that
nothing has been done in 15 years? No, it certainly does not! As stated by Dolmans et al in a
recent ‘Fertile Battle’ article (17), not all myomas are the same and the first thing to do is
consult the FIGO classification while over a decade old, two robust meta-analyses (18,19)
show that submucosal myomas are indeed detrimental to fertility. Pregnancy rates, ongoing
pregnancy rates and live birth rates in women with uterine fibroids are significantly lower than
in women without fibroids. Since publication of the latter review by Pritts et al (19), the need
to treat submucosal fibroids has been widely accepted, although it never confirmed by
randomized studies .

With development of hysteroscopic techniques, the primary approach for type 0 and 1
myomas is resection (20,21). In case of type 2 myomas, distortion of the uterine cavity occurs,
so resection is indicated and may be facilitated by preoperative
medical treatment (gonadotropin-releasing hormone [GnRH] agonist/antagonist) (2,6).
Questions about the impact of intramural myomas (types 3, 4, 5, 6, 2-5) on infertility remain
a matter of concern and continue to present a clinical conundrum (2,6). Despite a plethora of
studies in women with uterine fibroids over the past two decades, the effect of non-cavity-
distorting uterine fibroids is still contentious. In 2010, Sunkara et al (22) systematically
reviewed 19 observational studies and 6,087 IVF cycles, showing a significant decrease in
clinical pregnancy rates in women with non-cavity-distorting fibroids compared to women

without fibroids. However, several limitations were identified, including heterogeneity


https://www.sciencedirect.com/science/article/pii/S1472648320303163?via%3Dihub#bib0087
https://www.sciencedirect.com/topics/medicine-and-dentistry/therapeutic-procedure
https://www.sciencedirect.com/science/article/pii/S1472648320303163?via%3Dihub#bib0098
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between studies, diverse diagnostic methods to assess the normality of the uterine cavity, and
variations in size and number of fibroids across studies. In a single-center study, Yan et al.
(23) found that intramural myomas over 2.85 cm in size significantly impaired live birth rates
in patients undergoing IVF/ICSI. In 2016, Marqueta et al (24) investigated a large series that
found non-cavity-distorting intramural myomas to have a detrimental effect on clinical
pregnancy and birth rates in patients undergoing IVF. In an observational study, Christopoulos
et al (25) demonstrated that the deleterious impact on live birth rates was significant in
women with two or more fibroids, and those with fibroids 3 cm across or more. Later, after
evaluating the specific influence of type 3 intramural fibroids on IVF outcomes in
a retrospective cohort study (151 women with type 3 fibroids compared with 453 matched
control patients), Yan et al (26) concluded that type 3 myomas have a negative effect on
clinical pregnancy and live birth rates, particularly if single-fibroid diameter or total reported
fibroid diameter is greater than 2 cm. This study did have some limitations, such as the
inevitable selection bias in data analysis in a retrospective study. In an editorial on Yan et al’s
study (26), Taylor (27) stated that large intramural myomas near the endometrial cavity
warrant removal before IVF, as they affect endometrial receptivity and impair blastocyst
implantation.

A retrospective cohort study reporting a total of 929 fresh single-blastocyst transfer cycles
revealed that even relatively small (>1.5 cm) intramural myomas may affect clinical pregnancy
and live birth rates (28). In an updated systematic review totaling 28 studies and 9,189
patients, Wang et al (29) reported that non-cavity-distorting intramural myomas significantly
reduce implantation, clinical pregnancy and live birth rates. Recently, Rikhraj et al
(30) reviewed 15 quantitative studies (five were prospective) out of 139 records. The 5

prospective studies involving 5,029 subjects evidenced that patients with non-cavity-


https://www.sciencedirect.com/science/article/pii/S1472648320303163?via%3Dihub#bib0114
https://www.sciencedirect.com/science/article/pii/S1472648320303163?via%3Dihub#bib0114
https://www.sciencedirect.com/science/article/pii/S1472648320303163?via%3Dihub#bib0006
https://www.sciencedirect.com/science/article/pii/S1472648320303163?via%3Dihub#bib0016
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distorting intramural fibroids undergoing IVF had 44% lower odds of a live birth than women
without fibroids. Subgroup analysis of prospective studies demonstrated significantly reduced
odds of a live birth in women with only intramural myomas, adding further weight to the
conclusion.

A very recent systematic review by Favilli et al (31) concluded that FIGO type 3 myomas
decreased live birth rates, clinical pregnancy rates and implantation rates very significantly
compared to women without myomas, with greater fibroid number and size correlating with
worsening of IVF outcomes. In another meta-analysis, Erden et al (32) found the presence of
FIGO type 3 fibroids measuring 2-6 cm to be associated with significantly lower live birth rates,
but not myomas of <2cm in size. All these meta-analyses are based on low-certainty evidence
from observational studies, but all concluded (as for 20 years now) that high-level randomized
controlled trials (RCTs) are needed before myomectomy can be routinely offered.

In conclusion, a type 3 (close to the endometrial lining) myoma of 2 cm or more may have a
detrimental effect. If a myoma is intramural but not in contact with the
underlying endometrium (type 4, 5), a diameter of 3 cm is considered the cut-off for
intervention, depending on the study or meta-analysis in question. A number of investigators
have recommended surgical removal of such intramural fibroids (17,27). The crucial question
(2,6) we should be asking is this: if the negative effect is related to the size of the myoma and
its proximity to the uterine cavity, why not try a medical approach to reduce its size and push
it back deeper into the myometrium, what we have termed the ‘migration effect’?(6).

Which mechanisms could impair fertility?

As the focus of this review is infertility, it is crucial to analyze the mechanisms by which fertility
may be impaired by the presence of fibroids (Figl).

Uterine cavity distortion
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This first mechanism is self-evident and has been widely documented (2,18,19). Changes in
endometrial receptivity caused by myoma protrusions are responsible for impaired blastocyst
implantation. Since 2009, uterine distortion has been associated with decreased IVF outcomes
(2,6,19, 22-29). It is therefore important to clearly differentiate submucosal myomas and
intramural myomas distorting the uterine cavity from those that are purely intramural.
Impaired endometrial and myometrial blood supply

The presence of intramural fibroids close to the uterine cavity interferes with endometrial
blood flow. Several studies using contrast magnetic resonance imaging have reported reduced
blood flow in fibroids and their surrounding myometrium (33). In a study using transvaginal
ultrasound (34), uterine fibroids displayed diminished pulsatility in their uterine arteries,
which suggests greater blood flow to myomas, facilitating their growth. In a prospective study,
Niewenhuis et al (35) demonstrated that the increase in volume was greater in highly
vascularized myomas. Their study underscores the hypothesis that highly vascularized
fibroids, tend to grow faster than poorly vascularized fibroids indicating that blood supply
modifications could interfere with blastocyst implantation, as suggested by Kim et al (36).
Increased uterine contractility

Contractile activity plays an important role in the human reproduction process. Indeed, it
decreases in response to progesterone, probably to favor embryo implantation (37).
According to Miura et al (38) and Orisaka et al (39), fibroids alter uterine peristalsis and hence
blastocyst implantation. One study using magnetic resonance imaging (39) found that
intramural myomas caused abnormal uterine peristalsis, resulting in lower embryo
implantation rates.

Hormonal, paracrine and molecular changes
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Complex series of interactions allow successful implantation of the embryo during the window
of implantation, including apposition, adhesion and invasion (40). Fibroids can alter expression
of important genes for implantation, such as glycodelin and bone morphogenetic protein
(BMP) receptor type 2 (41). In a study by Ben-Nagi et al (42), decreased levels of glycodelin
and interleukin-10 were found in uterine flushing fluid from women with fibroids. Diminished
release of cytokines critical to implantation, such asleukemia inhibitory factor and cell
adhesion molecules, are attributed to the presence of myomas (40). Production of interleukin-
11 declines during the window of implantation if myomas are present. Decreased expression
of the cell adhesion molecule E-cadherin has also been described in the endometrium of
women with intramural myomas (40). As stressed by Vannuccini et al (43) and Ikhena and
Bulun (40), uterine fibroids significantly impact the functioning and gene expression of
endometrium.

Impaired endometrial receptivity: role of transforming growth factor beta-3 and HOXA-10

In their first study, Rackow and Taylor (44) found that endometrial MRNA expression of HOXA-
10 (an important gene regulating endometrial receptivity) was globally decreased in the
presence of submucosal myomas, rather than focally changed in the endometrium overlying
myomas. These investigators suggested that endometrial receptivity was altered through a
specific or selective molecular mechanism of action, mediated by a diffusible molecule
originating from the myoma. It is possible that the same signaling pathway proceeds from
intramural myomas to the endometrium, but has a less pronounced effect on endometrial
receptivity (than seen with submucosal myomas) thanks to the greater distance and hence
lower concentration in the endometrium.

The same group later showed that transforming growth factor beta-3 (TGF-B3) is elevated in

leiomyoma-conditioned media, leading to repression of BMP receptor types 1B and 2 in
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endometrium and eventually a lack of response to BMP (45). As HOXA-10 expression is
regulated by BMP-2, they found that TGF-B acts as a diffusible signaling molecule to alter
BMP-2, reducing HOXA-10 expression throughout the endometrium and subsequently
interfering with endometrial receptivity. According to Taylor (27), myoma size and distance
from the uterine cavity are key aspects. Larger fibroids produce more TGF-B3 and those
closest to the uterine cavity allow more TGF-B3, to reach endometrial cells. The amount
of TGF-B3 reaching the uterine cavity varies by the square of the distance from the cavity (1/x?,
where x is the distance between the endometrium and the fibroid) (27).

Thicker capsule

A capsule that surrounds the fibroid can be considered a separate entity (46,47). This
pseudocapsule consists of compressed myometrium and contains nerves. An increase in
pseudocapsule thickness may increase the number of neuroendocrine fibers, influencing
muscle contractility and uterine peristalsis (46,47).

How to manage myoma-related infertility

The real question is this: is there a place for surgical management? As stressed by Stewart (5)
and Somigliana et al (13), there are areas of uncertainty concerning the management of
myomas and only a few randomized trials have compared different therapies. Indeed, the
risks and benefits of each option should be discussed with patients and many factors need to
be taken into account, including the skill of the surgeons, as well as the availability of different
resources in different centers. Current management strategies involve mainly surgical
interventions like myomectomy by hysteroscopy, laparotomy or laparoscopy, and non-
surgical approaches such as uterine artery embolization (UAE) and focused ultrasound (FUS)

performed under radiological or echographic guidance (2).
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In a recent ‘Fertile Battle’ article (17), Stewart claimed that surgeons have a familiarity bias
towards surgical therapies because their understanding of intramural fibroids and fertility is
limited and they cannot be fully objective. She proposes being more open to a range of
alternatives, including UAE and magnetic resonance-guided FUS rather than automatically
opting for surgery. Although non-surgical fibroid intervention does sound appealing, there is
strong evidence that only surgical treatment of submucosal fibroids improves pregnancy and
live birth rates in case of uterine fibroid-related infertility. (19)

Hysteroscopic myomectomy

Over recent decades, advances in instruments and techniques have promoted hysteroscopic
myomectomy to the rank of a standard surgical procedure for submucosal myomas. Repeated
and progressive passage of a cutting loop allows the surgeon to cut the myoma into small
fragments until the myometrial fasciculate fibers are visualized (20,21). If the myoma is large
(>3 cm in diameter and especially in case of type 2 myomas), there is an increased risk of
operative complications (perforation, bleeding and fluid intravasation). However,
preoperative treatment with GnRH agonist or antagonist (48,49) may facilitate surgery by
reducing myoma size prior to surgery. Even for type 3 myomas, some skilled surgeons like
Isaacson (17) are in favor of hysteroscopic management, arguing that it provides better
protection of the myometrium.

In terms of reproductive outcomes, studies report post-hysteroscopic pregnancy rates ranging
from 16.7% to 76.9%, averaging at 45% (50), but most studies are retrospective (51-52).
Nevertheless, the authors of several reviews (51-53) acknowledge that the benefits of
hysteroscopic removal of submucosal myomas to improve the chances of pregnancy cannot
be excluded.

Laparoscopic myomectomy
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Laparoscopic myomectomy is perceived by many gynecologists to be more difficult, but the
advantages of a laparoscopic approach are obvious and real. However, there have been
reports of uterine rupture after laparoscopic myomectomy, emphasizing the key importance
of adequate closure of the myometrial defect (2). There is no evidence of any difference in
recurrence risk between laparoscopy and open myomectomy (54).

Reviewing a number of prospective and retrospective studies evaluating fertility after
laparoscopic myomectomy, Donnez and Dolmans (2, 50) reported a pooled pregnancy rate of
49%, which is similar to the post-myomectomy pregnancy rate of 57% reported by Somigliana
et al (12). Nevertheless, the lack of randomized trials represents a serious drawback, as
stressed in recent papers (13-15).

Robotic laparoscopic myomectomy has been assessed in a few retrospective series, but no
prospective studies have yet been published and there is considerable scepticism around the
real advantages of this technique over the conventional laparoscopic approach. A review by
Arian et al (55) did show advantages compared with laparotomy, but very recent COMPARE-
UF concluded that the probability of live births does not differ appreciably after myomectomy
(56).

The specific question of the route for removal of type 3 myomas,

Given that current data strongly support removing type 3 myomas to enhance embryo
implantation, the only question is how: by laparotomy, laparoscopy or hysteroscopy? It has
been widely documented that laparoscopic surgery is associated with faster recovery and
lower risk of blood loss and infection than laparotomy and does not put patients at higher risk
of uterine dehiscence during pregnancy (2-5). It has also been demonstrated that removal of

the entire myoma as opposed to part of it yields the best long-term outcomes (2).
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For Isaacson and Zhang (17), the myomectomy technique of choice for type 3 myomas
measuring 2-4 cm is hysteroscopy and not laparoscopy for the following reasons. Fibroids are
monoclonal and derived from a single cell, displacing but not invading normal myometrium.
When a type 2 or 3 myoma is removed hysteroscopically using a bipolar loop electrode,
surgery is confined to the pseudocapsule and no normal myometrium is damaged (17).

In the early 2000’s, Dubuisson (57) was among the first to offer a laparoscopic approach to
treat intramural myomas of less than 9 cm in size. However, the decision for a laparoscopic
approach must be balanced between the uterine pathology and the experience of the
surgeon. According to Gordts (17), laparotomy is sometimes preferable if multiple incisions
are required for removal of myomas to allow adequate approximation of the deep layers,
concluding that “there is much more to gain for patients and surgeons by a well performed

myomectomy through laparotomy than by a difficult laparoscopy and inappropriate suturing”.

Uterine artery embolization

Although UAE is a widely implemented uterine-sparing intervention with sound evidence from
RCTs demonstrating relief from heavy menstrual bleeding following treatment (58), there are
very limited data on reproductive outcomes after this procedure in women with uterine
fibroid-related infertility. Indeed, a majority of reproductive surgeons will not promote this
approach because of the risks of impairing endometrial function and diminishing the ovarian
reserve (2). Systematic reviews have shown better reproductive outcomes after myomectomy
than UAE (58-60). While underpowered, the recent FEMME RCT showed similar pregnancy
and live birth rates in a group of women whose mean age was in their early 40s (61,62).
Although UAE is highly effective for treating symptoms (reduction in bleeding and fibroid size),

the risk of reoperation is a reality. Indeed, surgical intervention is required in 15-20% after
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successful embolization and up to 50% in case of incomplete infarction (58). The impact of
UAE on the ovarian reserve is another concern (58), but a systematic review of 15 RCTs and
prospective cohort studies demonstrated that loss of ovarian function occurred primarily in
women aged over 45 years (63). More subtle damage to the ovarian reserve in patients

already challenged by infertility is nevertheless a major concern.

Magnetic resonance- and ultrasound-guided FUS

The principal limitations to use of magnetic resonance-guided FUS are that only a fraction of
patients with fibroids meet the inclusion criteria and future fertility may be compromised.
Numerous recent studies promote use of ultrasound-guided FUS, but no data are available on

obstetric outcomes.

Medical treatment (table 1)

Oral contraceptives and progestogens

Although oral contraceptives may reduce abnormal uterine bleeding, they do not decrease
fibroid volume, so have limited benefits for women with fibroid-related infertility (64-66).
Moreover, since progesterone is implicated in the pathogenesis of uterine fibroids (65-68),
using progestogens to manage fibroids is like constantly adding fuel to the fire, leading to

fibroid growth and rendering this treatment ineffective.

GnRH agonists
Preoperative administration of GnRH agonists (leuprolide, goserelin, triptorelin) boosts
hemoglobin levels and significantly reduces fibroid volume, but long-term treatment is

contraindicated because of bone mineral density (BMD) loss (48,65,69,70). For more than 3
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decades now (48), GnRH agonists have been widely used to reduce the size of type 1 and 2
myomas prior to hysteroscopic resection. Indeed, significant volume reduction and decreased
endometrial thickness and vascularization facilitate surgical fibroid removal
by hysteroscopy and lower the risk of fluid overload. However, no studies reporting obstetric
outcomes after GNRH agonist vs a placebo in infertile women with uterine fibroids are
available.

Selective progesterone receptor modulators (SPRMs)

The advantage of SPRMs over GnRH agonists is their absence of adverse hypoestrogenic
effects and the fact that they do not cause BMD loss (71-73). The benefits of ulipristal acetate
(UPA) in particular have been clearly demonstrated in various studies (72-73), showing a
reduction in fibroid volume of more than 50% after two courses of 3 months, restoration of
hemoglobin levels, and significant and swift control of bleeding.

Only a few papers have been published documenting pregnancy and live birth rates after
medical treatment for intramural myoma-related infertility and just 3 studies have recorded
pregnancies after medical treatment with SPRMs (UPA). Since the first publication by our
group in 2014 of a case series of 15 patients (74), a second series of 40 women and third series
of 53 women who conceived after UPA treatment were reported in multicenter studies in
Canada and Portugal respectively (75,76). Maintaining fertility is an important goal in the
management of symptomatic uterine fibroids. For women wishing to preserve their fertility,
SPRMs have provided an alternative, and UPA especially was recommended in algorithms for
patients with fibroids who would like to remain fertile (77).

Unfortunately, the Pharmacovigilance Risk Assessment Committee of the European
Medicines Agency (EMA) concluded that there is a risk of rare but serious liver injury with UPA,

and its use was strictly limited. It was subsequently denied approval in the United States. This
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is regrettable for gynecologists, but even more so for patients. We found an effective drug,
but it came with rare yet serious side effects, and safety must remain the primary objective.
GnRH antagonists

Like SPRMs, GnRH antagonists have a rapid onset of action and can treat fibroids promptly. In
three phase 3 RCTs, 3 oral GnRH antagonists (elagolix [78], relugolix [79] and linzagolix [49])
were shown to have a rapid impact on heavy menstrual bleeding in more than 70% of women.
The reduction in menstrual bleeding was maintained when add-back therapy (1 mg estradiol
and 0.5 mg norethindrone acetate) was given along with the antagonists, while BMD loss was
minimal. When used without add-back therapy, these drugs cause a significant reduction in
fibroid volume, namely around 50% from baseline to week 24 (49). When used with add-back
therapy, fibroid volume reduction evaluated by magnetic resonance imaging was found to be
only 10-15 % (49,79). Dose is also important; elagolix is not effective at reducing fibroid size
at the dose recommended for endometriosis (80), but works at higher doses. Further studies
are required to find the best protocol and optimal dosage if a reduction in myoma volume is
the main goal, as in case of myoma-related infertility. Optimal preoperative therapy will
require adequate dosing without add-back therapy, a regimen that is not currently available
in most of the world.

Why do we need new algorithms?

Fibroids are highly prevalent and constitute a heavy health burden. Indeed, about 30% of
women with leiomyomas will request treatment due to morbidities like heavy menstrual
bleeding, abdominal pain, pressure symptoms and/or infertility. There is no doubt that
fibroids have a significant economic impact and markedly affect quality of life. Current
therapies are mainly surgical and expensive. Available evidence suggests that levels of

satisfaction with current treatment options are poor. It is essential to personalize the medico-
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surgical strategy and propose a tailored approach based on the main symptoms (HMB,
infertility), which is what patients really want. GnRH antagonist without add-back therapy for
a short period of 3 months may help restore distorted uterine cavities that cause infertility
and thereby reduce the need for uterine surgery. In previous papers (3,6), we proposed new
algorithms that consider both myoma type (according to the FIGO classification) and the issue
of infertility (Fig 2). They do, of course, require confirmation by clinical trials.

Conclusion

The mystery surrounding intramural myomas remains unresolved and only new prospective
RCTs investigating medical versus surgical therapy will address the question of the best
approach to take in case of intramural myoma-related infertility. Fibroids are a common
pathology and increasingly observed in women seeking medical treatment for infertility. The
longer reproductive horizon thanks to improvements in medical care and current trend for
women to postpone childbearing are making fibroid-related infertility increasingly common.
New algorithms are urgently needed for intra-mural myoma-related infertility, as is scrutiny
of the role of medical therapy as a primary approach. Depending on the response to medical
therapy, remaining myoma size and patient age, women can be guided towards natural

conception (or IVF if required) or surgical therapy.
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Legends to figures

Fig 1: Mechanisms by which fertility may be impaired by the presence of fibroids

Fig 2: Proposed algorithm in cases of uterine fibroid-related infertility (adapted from Dolmans

et al, J of clin Med,(3)
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Table 1

Table 1. Advantages and disadvantages of various medical therapies for intramural myomas.

Treatment type
(medical therapy)

Advantages

Disadvantages

Estro- May reduce AUB in case of moderate N .
. No fibroid volume reduction.
progestogens disease.
Tranexamic Reduces HMB in women without uterine
acid/mefenamic fibroids; improves health-related quality of  Impact on fibroids unknown.
acid life.
Treatment of choice for HMB in the Cannot be used if the uterine cavity is
LNG-IUS absence of fibroids; provides distorted by fibroids; high expulsion rate
contraception. with submucosal fibroids.
Curtail HMB and shrink fibroids; not Associated with endometrial alterations
SPRMSs associated with menopausal side effects known as progesterone receptor

or bone demineralization (restricted
indications by the EMA.

modulator-associated endometrial
changes(PAEC); risk of liver injury (DILI)

Mifepristone

Able to reduce bleeding and pressure
symptoms for up to 6 months.

Uncertain impact on fibroid volume.

GnRH agonists

May be given for 3—-6 months before
surgery to decrease uterine and fibroid
size; serve to correct iron deficiency
anemia.

Treatment beyond 6 months can reduce
BMD; vasomotor and other menopausal
symptoms are common.

GnRH antagonists

Fast effect on HMB; reduce fibroid
volume and correct anemia; dose-
dependent efficacy and side effects; low
doses cause limited loss of BMD.

High doses erode BMD, so require add-

back therapy for long-term treatment; other

menopausal symptoms commonly
observed at high doses.

AUB: abnormal uterine bleeding

HMB: heavy menstrual bleeding
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