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SUMMARY

Background: Fibroids are the most common benign tumors in women.
One-third of all women of reproductive age undergo treatment for symptomatic
fibroids. In recent years, the spectrum of available treatments has been
widened by the introduction of new drugs and interventional procedures.

Methods: Selective literature review on the treatment of uterine fibroids,
including consideration of several Cochrane Reviews.

Results: Fibroids can be treated with drugs, interventional procedures (uterine
artery embolization [UAE] and focused ultrasound treatment [FUS]), and
surgery. The evidence regarding the various available treatments is mixed. All
methods improve symptoms, but only a few comparative studies have been
performed. A meta-analysis revealed that recovery within 15 days is more
common after laparoscopic enucleation than after open surgery (odds ratio
[OR], 3.2). A minimally invasive hysterectomy, or one performed by the vaginal
route, is associated with a shorter hospital stay and a more rapid recovery than
open transabdominal hysterectomy. UAE is an alternative to hysterectomy for
selected patients. The re-intervention rates after fibroid enucleation, hysterec-
tomy, and UAE are 8.9-9%, 1.8-10.7%, and 7-34.6%, respectively. The main
drugs used to treat fibroids are gonadotropin-releasing hormone analogs and
selective progesterone receptor modulators.

Conclusion: Multiple treatment options are available and enable individualized
therapy for symptomatic fibroids. The most important considerations in the
choice of treatment are the question of family planning and, in some cases, the
technical limitations of the treatments themselves.
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terine fibroids are the most common benign tu-

mors in women; 80% to 90% of women have
them. Fibroids become clinically relevant in about 25%
to 30% of all women aged between 30 and 50 years
(el). Apart from the ovarian sexual steroids estrogen
and progesterone, the development and growth of
fibroids are influenced by a variety of other factors:
genetic changes in the myometrium, growth factors, cy-
tokines, and the extracellular matrix (1). An increasing
number of somatic mutations have been found, es-
pecially in association with increasing fibroid size (e2).

Symptoms associated with fibroids

The symptoms and the form and extent of complaints in
the individual case depend on the location, number, and
size of the fibroids (Figure 1). Complaints are often
subjective and are perceived differently by different in-
dividuals. Some patients do not report any complaints.

Submucosal and intracavitary fibroids impair the
endometrium or its function, impair the contractility of
the uterus, and give rise to mainly menstrual disorders
in the form of severe (hypermenorrhea) and prolonged
bleeding (menorrhagia) which can even result in ane-
mia (Figures 1, 2). In an international study of 21 500
women, just under 60% of women with fibroids com-
plained of hypermenorrhea, whereas the prevalence of
hypermenorrhea in women without fibroids was 37.4%
(2). Painful bleeding (dysmenorrhea) can also be as-
sociated with fibroids (e3).

Subserosal and pedunculated fibroids may become
clinically manifest through pressure symptoms or a dis-
turbing foreign-body sensation, with negative effects
on sexual intercourse, micturition, or bowel move-
ments (e.g., dyspareunia, pollakisuria, and consti-
pation). The occurrence of the symptoms described cor-
relates significantly with the size of the fibroids (e3).

Fertility and pregnancy

The general question of whether fibroids can impair
fertility is a subject of debate. Among women who
undergo fertility treatment, fibroids are the only iden-
tifiable cause in 1% to 2.4% (3).

In the absence of randomized studies, it has not so
far been possible to confirm that enucleation of small
fibroids leads to a general improvement in fertility (4).
Women with submucosal fibroids have a clearly in-
creased rate of spontaneous abortion, and this rate can
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Figure 1:

Fibroid locations

(schematic):

a) subserosal
fibroid,

b) submucosal
fibroid,

c) intramural
fibroid,

d) pedunculated
fibroid

be significantly reduced by operative resection of the
fibroids, as was shown in a nonrandomized study (e4).
One retrospective study found that intramural fibroids
reduced the birth rate and prolonged the time to con-
ception significatly (e5). Women with multiple fibroids
or fibroids larger than 5 cm can show the following
pathologies during pregnancy (5, 6):

® Increased rate of spontaneous abortion

® Anomalous fetal presentation

® Higher rate of cesarean section and of postpartum

hemorrhage.

Diagnosis

Transvaginal ultrasonography (US), combined if
necessary with abdominal US, is the gold standard for
diagnosing uterine fibroids (e6) (Figure 2). Sono-
graphic screening for fibroids in asymptomatic patients
does not seem worthwhile and is not reimbursed by the
statutory health insurance companies (GKV, ge-
setzliche Krankenkasse) in Germany. Where ultrasound
conditions are very poor, magnetic resonance imaging
(MRI) may be necessary to obtain precise information
about the number, size, location, and perfusion of the
fibroids.

Leiomyosarcoma (incidence 0.2%) cannot be diag-
nosed preoperatively by any imaging technique, and
cannot be distinguished with certainty from a benign
fibroid (e6). In everyday clinical routine, the typical
clinical and sonographic picture of a benign leiomyoma
(fibroid) is assumed to be just that. Highly differenti-
ated leiomyosarcomas differ histomorphologically
from fibroids only in showing a higher number of mi-
toses, while all other microscopic features are the same;
other sarcoma entities, by contrast, show additional
morphological changes.

Therapeutic options
In women with symptomatic fibroids, drug therapy,
surgical therapy—now as minimally invasive opera-

tions—whether organ-preserving or in the form of
hysterectomy, and other interventional techniques such
as uterine artery embolization (UAE) and fibroid treat-
ment using highly focused ultrasound (FUS) can be
offered. As a general rule, women with fibroids should
only receive specific treatment when the fibroids are
causing complaints (i.e., specific symptoms), or they
wish to retain their fertility or are planning to conceive,
and have multiple fibroids or a fibroid that is larger
than 5 cm in diameter (5-7).

The evidence base relating to these various therapies
is heterogeneous. In particular, there is not enough evi-
dence from randomized controlled trials (RCTs) to
form a judgment about whether fertility is improved
after enucleation of fibroids (4). By contrast, alleviation
of symptoms and improvement in quality of life after
medical and surgical treatment and UAE are very well
supported by evidence from randomized studies and
meta-analyses (8—10).

Medical therapy

In premenopausal women who have menstrual dis-
orders without having fibroids, oral progesterones and
progesterone-releasing intrauterine pessaries (IUP) are
successfully used as first-line treatment, but in women
with fibroids these therapeutic options are of only
limited efficacy (11). Neither progesterone nor mifep-
ristone (a progesterone receptor antagonist) leads to
any significant reduction in fibroid volume. However,
mifepristone did reduce fibroid-related hypermenor-
rhea (12). There are no randomized studies for the drug
danazol, which ceased to be licensed in Germany in
2005 (13). Despite the existence of large randomized
studies, it has not yet been possible to evaluate herbal
preparations targeted specifically at fibroid symptom
relief (14). Although a direct comparison of letrozole
(an aromatase inhibitor) and gonadotropin-releasing
hormone analogs (GnRH analogs) showed fibroid
volume reduction by 46% after letrozole treatment, no
effect on symptoms was seen, and the lack of blinding
must be seen as a further limitation in the studies (15).
Unwanted effects included dizziness and hot flushes,
and also, after long-term ingestion, loss of bone density
(e7, 16).

Hence, two drug classes are basically available to
treat uterine fibroids: GnRH analogs and selective pro-
gesterone receptor modulators (SPRMs). The primary
indication for drug therapy is pretreatment before
surgery. There are no studies showing improved preg-
nancy or birth rates.

Although pretreatment with GnRH analogs leads to
a reduction in fibroid size and in symptoms, neither im-
proved resectability nor reduced operative time has
been demonstrated (17, e8). The main disadvantage of
treatment with GnRH analogs is the suppression of
ovarian steroid hormone production, and the strong va-
somotor symptoms triggered as a consequence (8); and
also, with prolonged hypoestrogenemia, the associated
loss of bone density. For this reason, the use of GnRH
analogs is usually limited to 3 to 6 months.
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Figure 2: Ultrasonography:

1 Submucosal posterior wall fibroid distorting the endometrial cavity
2 Myometrium

3 Endometrium (uterine cavity)

Since February 2012, the SPRM ulipristal acetate
has been licensed for pretreatment before scheduled
surgery. The main advantage of ulipristal acetate
over GnRH analogs (leuprorelin acetate) is the lower
incidence of unwanted effects (8, 18). Particularly
worth noting is its rapid effect on disordered menstruation
(bleeding ceased within a week in over 90% of cases)
compared with leuprorelin acetate (8). The direct
action of ulipristal acetate on the endometrium leads
to reversible benign histological changes (progesterone
receptor modulator—associated endometrial changes)
(18).

GnRH analogs are not suitable for long-term treat-
ment of fibroids because the fibroid shrinkage reverses
after treatment stops, and within a short time the
fibroids have returned to their original size (€9, ¢10). In
the PEARL-III study (open label—all enrolled patients
received ulipristal acetate, there was no control group),
the mean volume reduction of the three largest fibroids
after 3 months was 59.8% (range, 21.0-72.2%) (19).
The main unwanted effects were hot flushes, which
were reported less frequently the longer the drug
continued to be taken.

Minimally invasive surgery—organ-preserving
A recent review and a meta-analysis of 6 RCTs on con-
valescence, blood loss, postoperative pain, and general
complication rate concluded that in terms of these fac-
tors, laparoscopic surgery is advantageous; pregnancy
rates and recurrence rates were the same (4, 20, ell).
The probability of complete recovery after 15 days was
markedly higher after a laparoscopic procedure than
after open surgery (odds ratio [OR] 3.2 [1.3-8.2]) (20).
The largest diameter of fibroid accessible to lapa-
roscopic enucleation is 10-12 cm (el12). The reinter-
vention rate is around 9%.

Possible indications for fibroid resection or enu-
cleation are the wish to retain fertility or the uterus.
Depending on the location of the fibroids, they may be
removed hysteroscopically (intracavitary and submu-
cosal fibroids, Figure 3) or laparoscopically (intramural
and transmural fibroids, Figure 4). Unlike after
hysteroscopic resection, after laparoscopic removal of
fibroids the myometrium has to be closed again, thus
restoring the continuity of the muscular uterus.

After successful resection or enucleation of fibroids,
there is no general recommendation for delivery by
cesarean section (21). In our experience, the extent of
the uterine wound and the reconstruction required
should be stated in the operative report, so that the
obstetrician has the necessary information to hand
when advising the patient about attempting vaginal
delivery or planning primary cesarean section. The risk
of rupture of a uterus that has not previously been oper-
ated on and is free of fibroids is estimated at about 1 in
17 000 pregnancies (e13). The estimated risk of uterine
rupture after fibroid enucleation varies widely in the
literature, between 1% and 10% (22, 23, el4, el5).
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Figure 3: Intracavitary fibroid before hysteroscopic resection (left), hysteroscopic enucleation of a fibroid (right). (1, Fibroid and fibroid fragments; 2, uterine cavity)
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Minimally invasive surgery—hysterectomy
Total laparoscopic hysterectomy (TLH) and laparo-

scopic  supracervical  (subtotal) hysterectomy
(LASH—which requires a normal cervical carcinoma
screening result) are both suitable methods (after full
information and counseling of the patient) for treatment
of symptomatic uterine fibroids or fibroids in women
who do not wish to preserve their fertility. Once the
uterus has been mobilized and detached from the vagina,
it is extracted through the vagina. In the treatment of
very large fibroids, or in LASH procedures, an electric
morcellator is also employed. Because of the theoretical
risk of tumor seeding if an occult sarcoma or endometrial
carcinoma should prove to be present, the patient
must be given adequate information about electric
morcellation (FDA Warning Letter of 17 April 2014). We
believe that, in centers with enough experience in lapar-
oscopic hysterectomy, conversion to open hysterectomy
is rare. In a study of over 500 patients, there was only
one case in which laparotomy became necessary after
TLH had begun (24). The advantages of LASH consist
in the 1.7% complication rate (25, 26), although in 3.7%
of patients secondary removal of the cervical stump is
required because of persistent complaints, bleeding, or
histological abnormalities (26). Another minimally
invasive technique is the classical vaginal hysterectomy,
as this also has advantages such as low complication
rate, short hospital stay, and speedy return of the patient
to normal activities (27). Basically, all techniques for
hysterectomy (reintervention rate 1.8% to 10.7%) in
patients with menstrual disorders and/or symptomatic
uterine fibroids lead to a marked improvement in quality
of life (27). No studies have yet shown that preservation
of the cervix confers any postoperative advantages
compared to the other hysterectomy techniques (25).

Uterine artery embolization
UAE as a uterine-preserving form of treatment for
symptomatic uterine fibroids has been available to

Figure 4: Incision of the myometrium for laparoscopic enucleation
of a fibroid

1 Fibroid

2 Myometrium

women since 1989 (e16). Embolization of the uterine
artery is a possible alternative to hysterectomy, es-
pecially in women with

® multiple fibroids,
very large fibroids,
restricted operability, or
a history of multiple operative procedures in the
abdomen (e17).

Fibroid embolization is a treatment procedure sup-
ported by evidence from randomized studies (9, 10,
el18—e20). In Germany a national consensus has been
attained between the various scientific medical so-
cieties and is continually updated (28). Embolization of
the uterine artery is associated with low blood loss,
short procedural times, and a short hospital stay (29).
This technique is associated with a higher risk of un-
wanted effects and a higher reintervention rate (7% to
34.6%) (29). Specific risks include complete amenor-
rhea in 3.9% of cases (30). Data suggest that a risk of
subclinical deterioration of ovarian function exists,
particularly in women over 45 years of age (e21). Rein-
tervention or secondary hysterectomy rates of 26.4% to
34.6% during a 5-year follow-up period have been
reported (31).

In terms of the number and size of fibroids, there is
no restriction for UAE. Fibroid size reduces per-
manently by about 50% (0.2% to 89.1%) (e22) and
patients’ symptoms improve markedly (32). UAE is not
a suitable method of choice in the treatment of women
who wish to preserve their fertility.

MR-guided focused ultrasound

Because of the apparatus required, this technique is not
available everywhere in Germany, and is in fact only
offered at a few centers. No randomized long-term
studies have yet been performed. This relatively new
option for the treatment of uterine fibroids combines
two familiar technologies. Magnetic resonance imaging
(MRI) is used for treatment planning and synchronous
treatment monitoring. Ultrasound is used for punctal
heating of the fibroid to 60 to 80 °C, which leads to
necrosis of the treated area of tissue and hence to a
reduction in fibroid size. Compared to the baseline situ-
ation, patients reported an average improvement in
symptoms of 40% (after 6 months) using a symptom
severity score validated for fibroids (33).

Whether treatment with focused ultrasound is pos-
sible in a given case depends on various factors. Its ap-
plicability and success rate are restricted by factors
such as perfusion of the fibroid, its size and location,
and bowel loops in the ultrasound field (34). Large fi-
broid size is not in itself a contraindication. Absolute
contraindications are ongoing pregnancy and all
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contraindications to MRI. Reported complication rates
after focused ultrasound treatment vary greatly, be-
tween 1.9% and 39% (33, 34). Possible complications
are skin burns, pain, nausea, and allergic reactions (34).
Unlike for UAE, increased rates of spontaneous abortion
and of placental disorders have not been reported (e23).

Summary

Patients with symptomatic uterine fibroids can be of-
fered a number of different treatment options. The
choice of therapeutic technique depends first and fore-
most on whether the patient still wishes to bear
children. For those who do, or who wish to retain their
uterus, the methods of choice are hysteroscopic myo-
mectomy for intracavitary and submucosal fibroids and
laparoscopic enucleation for intramural or transmural
fibroids—although it must be mentioned that the evi-
dence that fibroid enucleation carries any advantage for
women who wish to preserve their fertility is thin (e4).
The results of a few small studies show at most that
hysteroscopic fibroid resection or removal of intermu-
ral fibroids seems to have some advantage, but there are
no large RCTs on this topic (5, e5). Possible compli-
cations of pregnancy can be reduced by operative re-
moval of multiple fibroids or those that are larger than
5 c¢m before the pregnancy is started (5, 6). Drug ther-
apy with ulipristal acetate can be beneficial before the
surgical removal of very large fibroids. At present it is
too early to judge whether drug therapy alone is suffi-
cient, but it does at least appear to lead to alleviation of
symptoms and shrinking of the fibroids (8, 18).

One possible alternative to surgery for women with
intramural fibroids who wish to preserve their fertility
is to use focused ultrasound. Data relating to successful
full-term pregnancies after focused ultrasound treat-
ment are limited, but those from the first available case
reports appear to be similar to data about the surgical
options (€23). For women who do not wish to preserve
their fertility, the minimally invasive hysterectomy
techniques and uterine artery embolization are the treat-

Comparison of different forms of interventional treatment

Hysterectomy rates in women with benign disease
(per 1000 person-years) (35)

Germany 3.6
Sweden 21
USA 4.9
Australia 5.4

ments of choice. However, hysterectomy rates vary be-
tween countries (7able 1) (35). Drug therapy alone
without further treatment will rarely be sufficient, and
then only in perimenopausal women until they reach
menopause. Most data on complication rates and post-
operative satisfaction relate to the hysterectomy tech-
niques. The published data on short-term complications
after UAE vary widely. Complications are often very
differently defined (e.g., pain and postinterventional
raised temperature defined as complications). Pub-
lished data on short- and medium-term complications of
the various interventional techniques range from <10%
to >70% (33). A more valid parameter is the re-
intervention rate, which is lowest after fibroid
enucleation and hysterectomy and highest after UAE.
The reintervention rate after supracervical hysterec-
tomy is 3.7% due to secondary removal of the cervix, and
it is lowest (1.8%) after complete hysterectomy (26).
The various therapies are compared in Tables 2 and 3.
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Hysterectomy Fibroid Uterine artery Focused
(incl. supracervical) enucleation embolization ultrasound

Evidence base Randomized controlled trials Controlled studies Randomized controlled trials Controlled studies

Hospital stay 2-5days 0-3 days 1 day No

Histological confirmation Yes Yes No No

Fertility preserved No Yes Potentially not Yes

Depends on number and No Yes No Yes

size of fibroids

Reintervention rate 1.8-10.7% 8.9-9%*' 7-34.6% n.d.?

(Reference) (26, 31) (39, 40) (34, 36, 37) (38)

Advantages Patient satisfaction, Fertility preserved No general anesthesia Outpatient procedure,
low complication rate no general anesthesia

*! Lower rate possible if followed by delivery; *? retrospective study, no long-term data
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Comparison of different drug therapies
Ulipristal acetate Leuprolide acetate Mifepristone Herbal preparations Gestagens
(8,18, 19) (8) (12) ()] (11)
Selective progesterone GnRH analogs Progesterone receptor Progesterone receptor
receptor modulator antagonist agonist
Evidence base 3RCTs 1RCT Metaanalysis Metaanalysis Metaanalysis
(3RCTs) (21 RCTs) (3RCTs)
Number of study 756 307 112 2222 104
participants
Remarks on studies High quality of studies; High-quality Small number of Poor Small number of
1 RCT open-label study participants study quality participants
Fibroid volume 36-59.8% 53% No Yes Marginal
reduction after 3 months after 3 months
Improvement of 90-98% 89% Yes n.d. Yes, especially with
symptoms of patients of patients intrauterine administration
Improvement of n.d. n.d. n.d. nd. n.d.
fertility
Vasomotor Vasomotor Uterine n.d. Headache,
unwanted drug effects complaints complaints cramps abdominal pain

RCT, randomized controlled trial; GnRH, gonadotropin-releasing hormone; n.d., no data

Manuscript received on 30 April 2014, revised version accepted on
8 September 2014.

Translated from the original German by Kersti Wagstaff, MA.
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