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Current and future medical treatment of adenomyosis
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Department of Molecular and Developmental Medicine, Obstetrics and Gynecology, University of Siena, Siena - ltaly

Introduction

ABSTRACT

Adenomyosis is a benign gynecological disorder associated with abnormal uterine bleeding, dysmenorrhea, dys-
pareunia and infertility, requiring a life-long management plan through medical or surgical treatment. The choice
depends on woman'’s age, reproductive status and clinical symptoms. However, until now no drug labelled for ad-
enomyosis is available; thus, the present review will focus on medical treatments currently used for adenomyosis
and those in development.

Adenomyosis may be considered a sex steroid hormone-related disorder associated with an intense inflammato-
ry process. The use of gonadotropin-releasing hormone agonists (GnRH-a) for treating adenomyosis is described
blocking the hypothalamic-pituitary-gonadal axis; however, it has long been associated with frequent and intoler-
able hypoestrogenic side effects. An antiproliferative effect of progestins suggests their use for treating adeno-
myosis, reducing bleeding and pain. Continuous oral norethisterone acetate or medroxyprogesterone acetate
may help to inducing regression of adenomyeosis, relief pain and reduce bleeding. The use of vaginal danazol has
therapeutic effect on adenomyosis combining progestogenic and anti-inflammatory activity. The intrauterine de-
vice releasing levonorgestrel (Lng-1UD) is widely assessed in menorrhagia, and has been shown to be extremely
effective in resolving pain and bleeding symptoms associated with adenomyosis. Recent data show a therapeutic
effect of dienogest on adenomyaosis symptomes.

New drugs are under development for the treatment of adenomyosis, such as aromatase inhibitors (Als) and
selective estrogen receptor modulators (SERMs), that produce a hypoestrogenic environment reducing pain, but
are correlated with some adverse effects and a recurrence of symptoms after discontinuation of treatment. Se-
lective progesterone receptor modulators (SPRMs) may reduce adenomyosis-associated pelvic pain, by inhibiting
endometrial proliferation and suppressing adenomyotic lesion growth, as shown in animal models; however, the
long-term effect with SPRMs needs further determination.
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a consistent confounding bias. On this basis, the incidence of
adenomyosis in the general population seems to be misrep-

Adenomyosis is a common benign gynecological disor-
der, characterized by the presence of endometrial glands and
stroma within the myometrium. The reported incidence var-
ies widely, between 5% and 70% (1-4), suggesting that the ac-
tual occurrence of adenomyosis is not well known. Classically,
the definitive diagnosis is based on histological examination
after hysterectomy and the prevalence of adenomyosis being
calculated in women who undergo hysterectomy represents
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resented as affecting mainly 35- to 50-years-old multiparous
women with menorrhagia and dysmenorrhea and short men-
strual cycles (€24 days in length) (5, 6).

Pathogenesis of adenomyosis

A current hypothesis suggests that adenomyosis is associ-
ated with endometrial invasion of the myometrium following
physiological or surgical uterine procedures, since endome-
trium may invade a predisposed or traumatized endome-
trial-myometrial interface (7). Another major pathogenetic
mechanism suggests adenomyosis as a sex hormone-related
disorder, in fact and the most common used drugs are tar-
geted for modulating estrogen/progesterone receptors (ER/
PR). Polymorphisms in the ER-a gene are associated with a
risk of adenomyosis (8). Adenomyotic tissue contains steroid
receptors, also showing an increased activity of aromatase
and sulfatase enzymes (8). Together with the circulating es-
trogen, locally produced estrogens stimulate the growth of
adenomyotic tissue mediated by the ER (9). The regulation of
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Fig. 1 - Pathogenesis of adenomyosis. AUB = abnormal uterine bleed-
ing; TNFa = tumor necrosis factor alpha; VEGF = vascular endothelial
growth factor; NGF = nerve growth factor; CRH = corticotropin-releas-
ing hormone; UCN = urocortin; COX = cyclooxygenase; ER = estrogen
receptor; PR = progesterone receptors.

17beta-hydroxysteroid dehydrogenase type 2 (17beta-HSD2)
is also altered in the eutopic endometrium of women with
adenomyosis suggesting a decreased local estrogen metabo-
lism (10). Hyperestrogenism is due to the action of aromatase
and sulfatase enzyme converting estron-3-sulfate in estrone,
explaining the increased levels of E2 in menstrual blood, but
not in peripheral blood of women with adenomyosis. The re-
duced expression of PR can be related to the development
and progression of adenomyosis and may explain the action
of progestin agents on adenomyosis (11) (Fig. 1).

Endometrial microenvironment in adenomyosis differs
in some aspects of cellular and humoral immunity from the
endometrium of unaffected women and is associated with
aberrant immune responses (12). In adenomyosis, metabolic
and molecular abnormalities are often similar to those ob-
served in endometriosis, including increased angiogenesis
and proliferation (13). An increased expression of growth fac-
tors (transforming growth factor B family) has been shown to
play a role in the development of adenomyosis. Myostatin,
follistatin and activin A are hyper-expressed by adenomyotic
nodule and may affect proliferation of endometrial glands/
stroma and of surrounding myometrial cells (14). Similarly,
vascular endothelial growth factor (VEGF) is one the most
important factors inducing angiogenesis and promoting the
growth of ectopic endometrial glandular epithelial cells.
VEGF promotes the ability of cell proliferation and vessel in-
filtration into the myometrium, thereby increasing the depth
and scope of the lesion and consequently the bleeding (15,
16) (Fig. 1). In addition, a deregulation of cell pathways, such
as mitogen-activated protein kinases/extracellular signal-
regulated kinases (MAPKs/ERKs), was observed in uterine
smooth muscle cell cultures from myometrium of women
with adenomyosis (17).

An aberrant behavior of endometrial stromal cells (ESCs)
may play a role in the formation of ectopic endometrial im-
plants in adenomyosis. IL-6 mMRNA was significantly expressed
in endometrial stromal cell ESCs after in vitro culture with
macrophage in adenomyosis (18). An abnormal expression
of nerve growth factor (NGF) is also described in adenomyo-
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sis, promoting cell proliferation and aromatase synthesis and
an increase in cytokines and inflammatory mediators and
alterations of adhesion molecules have also been observed
(19) (Fig. 1).

Symptoms and diagnosis of adenomyosis

Adenomyaosis is associated with pain, infertility and ab-
normal uterine bleeding (AUB) (20, 21). The high expression
of NGF, synaptophysin (SYN), and microtubule-associated
protein 2 (MAP2) mRNA in adenomyotic nodules supports
a possible neurogenesis in adenomyosis, thus contributing
to explain the associated pain (dysmenorrhea, dyspareu-
nia). The high expression of corticotropin-releasing hor-
mone (CRH) and urocortin (Ucn) in adenomyosis may also
be correlated with increased prostaglandin synthesis, since
in other tissues, a stimulatory effect of CRH/Ucn on cyclo-
oxygenase 2 (COX-2) has been shown. The neuropeptides/
neurogenetic activation is a major event in deep infiltrating
endometriosis correlated with hyperalgesia and may explain
the adenomyosis-induced pain symptoms (19) (Fig. 1).

Adenomyosis is associated with a reduction of 28% (95%
Cl, 5%-45%) in the likelihood of clinical pregnancy in infer-
tile women who underwent in vitro fertilization/intracyto-
plasmic sperm injection (IVF/ICSI) with autologous oocytes
(22). Indeed, a more than doubled risk of miscarriage was
observed, suggesting that the adenomyotic uterine envi-
ronment increases the risk of miscarriage independently of
oocyte and embryo quality. In general, the detrimental ef-
fect of adenomyosis on IVF/ICSI outcome is related to both
reduced probability of clinical pregnancy and increased risk
of early pregnancy loss. There are various possible biological
interpretations for this effect, including the chronic inflam-
matory condition caused by infiltration of endometrial glands
in the myometrium (23), the increased local estrogen produc-
tion due to aromatase P450 (CYP19A1) overexpression (24),
dysperistalsis resulting in impaired utero-tubal rapid sperm
transport (25), and alterations of adhesion molecules, cell
proliferation, apoptosis, and free radical metabolism (12). A
significant reduction of live birth rate per cycle in women with
adenomyosis compared with those without the condition is
reported (26).

AUB is a typical presentation of adenomyosis, with men-
orrhagia and metrorrhagia, representing one of the most
common causes of AUB by PALM-COEIN FIGO classification
(27). A significant positive correlation between the severity
of adenomyosis on ultrasound and the amount of menstrual
loss estimated using pictorial blood loss assessment charts
was observed (28).

During the last decade, the progress of imaging techniques
has allowed non-invasive diagnosis of adenomyosis. Mag-
netic resonance imaging (MRI) provides an accurate diagnosis
in symptomatic women, with 80% overall accuracy (29, 30).
In particular, MRl may allow visualization of a specific uter-
ine compartment at the endomyometrial junction zone (JZ),
whose focal or diffuse thickening with low signal intensity on
T2-weighted images is related to adenomyosis (31, 32). In par-
allel, specific criteria were proposed for the diagnosis of ad-
enomyosis using two-dimensional (2D) transvaginal ultrasound
(TVS), with sensitivity and specificity comparable to those of

© 2016 Wichtig Publishing
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MRI (33, 34) and the three-dimensional (3D) allowing clearer
visualization of the JZ (35, 36). Following these technical de-
velopments, the detection of adenomyotic features at imaging
is becoming common and the association with menstrual pain
(37, 38), heavy menstrual bleeding (28) and infertility (21) may
facilitate the diagnosis of adenomyosis. There was a 34% inci-
dence of adenomyosis in nulligravid women aged 18-30 years
(39). Therefore, sonographic features suggestive of diffuse
adenomyosis may help to perform early diagnosis in fertile
women, in particular in symptomatic nulliparous women.

Concerning serum biomarkers of adenomyaosis, evidence
is still poor with the exception of Ca-125 (40). A recent study
reported that serum levels of osteopontin, a multifunctional
cytokine implicated in acute and chronic inflammation as well
as in cell migration and metastatic dissemination, are signifi-
cantly decreased in women with focal forms of adenomyosis
compared to women with no adenomyosis (41). However,
serum biomarkers still belong to the research field and are
currently not used in clinical practice for diagnosis of adeno-
myosis.

Current medical treatments

Adenomyosis may require long-term strategies and an
integrated approach, including medical treatments alone or
with a combined infertility technique, and surgical treatment
(42-44). The management of patients with adenomyosis is
difficult and conservative treatment is required for those who
require preservation of fertility and improvement of quality
of life. Minimally invasive surgical procedures enable con-
servative options, including endometrial ablation and resec-
tion, laparoscopic excision of adenomyosis and MRI-guided
focused ultrasound (45-47).

No drug currently available is labelled for the treatment of
adenomyosis and no specific guidelines refer on the manage-
ment of the disease.

The objectives of medical treatment are to reduce pain
and AUB and restore fertility. The present medical treatments
for adenomyosis follow the principles of the management
of endometriosis, which are usually aimed at reducing the
production of endogenous estrogen or inducing endome-
trial differentiation with progestins (48). For this reason, the
hormonal medications commonly used in the treatment of
adenomyosis are similar to those for endometriosis and in-
clude gonadotropin-releasing hormone agonists (GnRH-a),
progestins (danazol, levonorgestrel-lUD, dienogest), and oral
contraceptives (COC) (49, 50).

However, in fertile patients with desire of pregnancy all
the available hormonal treatments, despite the reduction of
pain and bleeding, have the side effect to be contraceptive.

Non-hormonal medications, such as pro-coagulating
agents, iron supplementation and nonsteroidal anti-inflamma-
tory drugs (NSAIDs), are also aimed at controlling symptoms of
AUB and pain in adenomyosis (51, 52) (Fig. 2).

There are few well designed randomized controlled tri-
als on medical or surgical management of adenomyosis with
long-term outcomes, including fertility and pregnancy. Since
2006 there has existed a paucity of clinical studies to guide
treatment and the information collected from published
studies is insufficient. Several therapeutic targets have

© 2016 Wichtig Publishing
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Fig. 2 - Drugs used or under development for treating of adenomyosis-
related symptoms. SERMs = selective estrogen receptor modulators;
COC = oral contraceptive; NSAIDs = nonsteroidal anti-inflammatory
drugs; SPRMs = selective progesterone receptor modulators; GnRH =
gonadotropin-releasing hormone.

been identified through animal and in vitro studies, and it is
hoped that they will lead to further clinical studies on new
compounds and treatment targets in this heterogeneous
disease (43, 49).

GnRH agonist (GnRH-a)
Mechanism of action

GnRH-a are drugs used for the treatment of adeno-
myosis because, binding to the GnRH receptors in the
pituitary gland, they cause a downregulation of GnRH activ-
ity, and induce a reversible state of medical menopause.
Estrogen levels fall, inducing atrophy of the adenomyotic
lesions, which in turn results in a reduction in the uterine
size. GNRH agonist in fact decreases expression of aroma-
tase cytochrome P450 in eutopic endometrium, mainly by
promoting a hypoestrogenic state (53). GnRH-a inhibits cell
proliferation and increases the apoptotic rate in eutopic en-
dometrial cell cultures, an effect that appears to be medi-
ated by an increase in the expression of the pro-apoptotic
proteins Bax and FasL and a decrease in the expression of
the anti-apoptotic protein Bcl-2, also affecting inflamma-
tory pathways (54, 55). Indeed, in adenomyotic lesions
and eutopic endometrium and myometrium, the treat-
ment with GnRH-a was demonstrated to be able to signifi-
cantly suppress tissue expression of heat shock protein 70
(HSP70), decreasing the tissue stress reaction observed in
adenomyosis (56).

Clinical studies

The first reported case of adenomyosis treated using
GnRH-a was published in 1991 and the results showed a re-
duction in uterine volume from 440 to 150 cm?, with relief
of severe symptoms. However, on discontinuation of ther-
apy, the symptoms recurred and uterine volume increased
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(57). Some observational studies have shown that GnRH-a is
effective against adenomyosis-related pain, and consequent-
ly contributes to the achievement of successful pregnancies
and live births (58-61). Goserelin, leuprolide and nafarelin are
commonly used in clinical practice (62). In assisted reproduc-
tive technologies (ART), long agonist stimulation protocols
and pretreatment with GnRH-a for differed embryo transfer
improve pregnancy rates (61). However, the use of GnRH-a is
associated with hypoestrogenic side effects, including vaso-
motor syndrome, reduced bone mineral density, genital atro-
phy, and mood instability. To minimize the GnRH-a-inducing
adverse events, an add-back therapy with various kinds of
hormone preparations has been successfully used recently
and enables an indefinite extension of the GnRH-a treatment
period that, however, should be used only in highly selected
women unresponsive to other medications or in surgically
high-risk patients (43).

Progestins

Mechanism of action

Progestins action involves the decidualization and subse-
quent atrophy of endometrial tissue, modulation of mitotic ac-
tivity, local growth factors and their receptors, as well as other
paracrine mechanisms and anti-inflammatory mechanisms
(63, 64).

Clinical studies

The use of progestins for adenomyosis-associated pain and
AUB is common, but no randomized clinical trials have been
done. Concerning side effects, progestins are known to cause
breakthrough bleeding and other less frequent symptoms,
such as changes in menstrual flow, amenorrhea, changes in
cervical secretions, edema, weight gain or loss, cholestatic
jaundice, allergic rash with or without pruritus, melasma or
chloasma and mental depression (63, 64).

Progestins used for adenomyosis
Norethindrone acetate (NETA)
Mechanism of action

NETA inhibits estradiol-induced vascular endothelial
growth factor and stromal cell-derived factor 1 in human en-
dometrial stromal cells (65).

Clinical studies

Use of NETA in adenomyosis is associated with a marked
degree of pain relief and satisfaction, although the efficacy
seems to be more gradual, but progressively better with a
longer duration of use (62). The role of NETA in the man-
agement of adenomyosis has been demonstrated in wom-
en presenting moderate or severe pelvic pain and bleeding,
with a significant improvement of both dysmenorrhea and
bleeding after treatment (dose 5 mg/day) (66). The pro-
gestin treatment started at the beginning of the menstrual
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cycle, and was taken orally as a three-weeks-on and one-
week-off regime. Since maximum response was obtained
at 3 months, NETA may be considered an effective, well-
tolerated and inexpensive medical treatment for adeno-
myosis, with fewer and milder side effects (66). A drawback
of NETA therapy is the reduction of libido in about one-fifth
of women (9).

Danazol
Mechanism of action

Danazol has a complex mechanism of action on steroido-
genesis, lowering the mid-cycle luteinizing hormone surge,
and increasing serum free testosterone levels (62). Danazol
acts directly on adenomyotic tissue in vitro to inhibit DNA
synthesis and induce apoptosis, and its use results in an
androgenic and hypoestrogenic environment; the former
might have a more direct effect on adenomyotic lesions
and reduce pain during and after therapy, and the latter
may have an indirect effect on adenomyotic lesions (43).
Danazol has anti-inflammatory effects in vitro, and in vivo
effects decreasing the production of prostaglandins and cy-
tokines; indeed, danazol significantly inhibits lymphocyte
proliferation, reduces monocyte-enhanced endometrial
proliferation in peripheral blood and increases peritoneal
macrophage cytotoxicity (67-69).

Clinical studies

The use of danazol is associated with relieved pain and
clinical improvement in 55%-93% of adenomyosis patients
treated for 6 months (43). However, danazol is not suitable
for prolonged use partly because of its adverse side effects.
A low-dose danazol (200 mg/day) was daily administered
by vaginal route for 6 months in young women with adeno-
myosis and the severity of blood loss and uterine volume
were significantly reduced (70). Hematocrit, hemoglobin,
and red blood cell count increased in all treated women
after 6 months; the treatment did not affect hormonal pa-
rameters, and menstrual cycle remained unaffected. Few
local vaginal adverse effects were recorded (70).

Levonorgestrel-releasing intrauterine system (LNG-IUS)
Mechanism of action

Multiple mechanisms may explain the role of the LNG-
IUS in adenomyosis (71). After insertion of the system a
decidualization of the endometrium, followed by atrophic
changes, is observed, producing a marked reduction in
menstrual blood loss (72). Through absorption within the
myometrium, the progestin also acts directly on the adeno-
myotic foci. In addition, downregulation of ER, in both glan-
dular and stromal endometrial layers, occurs shortly after
placement of the device and persists for at least the first
year of use (73). Treatment with the LNG-IUS also resulted
in reduced lymphangiogenesis and lymphovascular density
in the endometrial and myometrial tissues of patients with
adenomyosis (74).

© 2016 Wichtig Publishing
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Clinical studies

Evidence supports that LNG-IUS is used as an effective
treatment reducing adenomyosis-associated menorrhagia
with a significant increase in hemoglobin, hematocrit and se-
rum ferritin (71, 75). The efficacy of the LNG-IUS treatment
has been widely assessed in decreased abnormal uterine
bleeding and uterine volume at 12 months, and has been
extremely effective in resolving pain associated with adeno-
myosis (moderate or severe dysmenorrhea and dyspareunia)
(76). LNG-IUS reduces abnormal uterine bleeding secondary
to endometrial dysfunction more effectively than oral con-
traceptives, luteal-phase oral progestins, or NSAIDs (76, 77).
There was no significant difference between LNG-IUS and
GnRH-a (leuprorelin) in reducing endometriosis- and/or ad-
enomyosis-related pain during the 6 months’ treatment (78).
Adenomyotic lesions are reduced in size, uterine contractil-
ity improves and the uterine size decreases (49). The posi-
tive effect of LNG-IUS on dysmenorrhea is probably mediated
through a reduction of prostaglandin production within the
endometrium; reduction in the size and activity of adenomy-
otic tissue may also account for the improvement in dysmen-
orrhea (79, 80). Irregular bleeding and amenorrhea are the
main side effects during the first few months.

Dienogest
Mechanism of action

Dienogest has been reported to exhibit high selectivity for
binding to progesterone receptors (81, 82) and inhibitory ef-
fects on the secretion of cytokines in endometriotic stromal
cells (83). It directly inhibits cellular proliferation and also in-
duces apoptosis in human adenomyotic stromal cells (84). On
the other hand, dienogest causes a mild inhibition of ovarian
function, with low hypoestrogenic symptoms and minimal ef-
fect on bone mineral density, which can be explained by mild
suppression of estradiol (85).

Clinical studies

In a pilot study, dienogest was effective in alleviating
the pain symptoms associated with adenomyosis and uter-
ine fibroids (86). A prospective clinical trial compared the
efficacy of oral dienogest (2 mg/day) in comparison to trip-
torelin acetate (TA) injection (3.75 mg/4 weeks, subcuta-
neously) for the treatment of premenopausal menorrhagia
and pelvic pain in women with uterine adenomyosis. Sig-
nificant reductions in pelvic pain after 16 weeks of treat-
ment were obtained in both groups, demonstrating the
equivalence of dienogest relative to TA, which was more
effective in controlling menorrhagia and reducing uterine
volume (85).

Oral contraceptives (COCs)
Mechanism of action

COCs are used in the management of adenomyosis-
related pain and AUB to induce a decreased menstruation,
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causing decidualization and subsequent atrophy of the
endometrium. Aromatase expression in the eutopic endo-
metrium and adenomyotic foci is suppressed by COCs (87).

Clinical studies

No well conducted randomized controlled trials are re-
ported on the pharmacological treatment of adenomyosis
using COCs. Patients with dysmenorrhea and menorrhagia
may benefit from the resulting amenorrhea, which may
provide relief of symptoms (88). The off-label use of COCs
for adenomyosis-related symptoms enables satisfactory
long-term pain control similar to other drugs, but they are
less expensive, with the possibility to be used for longer
periods of time (89). However, many patients report ir-
regular bleeding and it should be emphasized that COCs
have been often associated with an increased risk of ve-
nous thrombosis, and are not suggested in patients with
other risk factors (thrombophilia or hypertension) (88).
An individualized, medical long-term treatment concept
to control adenomyosis-related symptoms in women who
do not desire to become pregnant needs to be further
studied.

Future medical treatments

Several studies are on-going in order to develop new
drugs for the treatment of adenomyosis. Selective estrogen
receptor modulators (SERMs), selective progesterone recep-
tor modulators (SPRMs) and aromatase inhibitors (Als) are
the main drugs under investigation (Fig. 2).

Selective estrogen receptor modulators (SERMs)
Mechanism of action

For the treatment of adenomyosis, the ideal SERM might
have antagonistic activity in the endometrium (adenomy-
otic lesion) and agonistic activity for bone and lipids. Basic
clinical studies indicate major roles for estrogen and proges-
terone in the pathology of adenomyosis. According to the
observation that estrogen-induced epithelial-mesenchymal
transition (EMT) in endometrial epithelial cells contributes
to the development of adenomyosis based on the following
evidence: (i) E-cadherin was downregulated and vimentin
was upregulated in the epithelial compartment of adeno-
myotic lesions; (ii) changes in EMT markers were associated
with the serum estradiol (E2) levels; (iii) estrogen induced
EMT migration and invasion of ER-positive endometrial cells,
and such effects were abrogated by a SERM; and (iv) estro-
gen-dependent adhesion of xeno-transplant endometrial
fragments to the peritoneal cavities of mice was observed,
SERMs may be a potential therapeutic agent for adenomyo-
sis patients (90). The mechanisms of the tissue-selectivity
can be explained by three interactive mechanisms, including
differential ER expression in a given target tissue, differen-
tial ER conformation on ligand binding, and differential ex-
pression and binding to the ER coregulator proteins, which
are considered potentially effective therapy for women with
adenomyosis (91-94).
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Clinical studies

There are no well conducted randomized controlled tri-
als on the pharmacological treatment of adenomyosis with
SERMs.

Aromatase inhibitors (Als)
Mechanism of action

Aromatase cytochrome P450 (CYP19A1) is a key enzyme
in the synthesis of estrogen from androgens, involving the
conversion of androstenedione and testosterone to estrone
and E2, respectively (95). CYP19A1 is immunochistochemically
localized in the cytoplasm of glandular cells of adenomyotic
tissues and of eutopic endometrium from patients with this
disease (96). It is an excellent target for inhibition of the E2
synthesis because it is the final step in steroid biosynthesis;
therefore, there are no important downstream enzymes to
be affected (95).

Clinical studies

A single clinical trial employing Als in the management of
adenomyosis has been done (97). A prospective randomized
controlled study compared the efficacy of letrozole versus
GnRH-a for 12 weeks in treating premenopausal women with
uterine adenomyosis, with no significant difference in total
uterine size based on post-treatment uterine volumes in the
two group; however, total adenomyoma volume decreased
in both group. Als demonstrated the same efficacy as GnRH-a
in reducing adenomyoma volume and improving symptoms
(97). A case report outlined the effect of anastrozole with
GnRH-a for severe symptomatic adenomyosis in a woman
of reproductive age who wished to maintain her fertility and
that was refractory to GnRH-a and danazol, demonstrating re-
duction of uterine volume as estimated by MRI, ultrasonogra-
phy, and symptom improvement (98).

The side effects most commaonly associated with Al treat-
ments are headaches, hot flashes, mood changes, muscle
aches and breakthrough bleeding. Estradiol levels are signifi-
cantly suppressed with this treatment, avoiding vasomotor
symptoms and agonist flare-up effects (97). Furthermore,
their use would be interesting in obese patients due to anti-
estrogenic action on both ovarian and adipose tissues. Als
thus appear to have a promising future for adenomyosis in
cases of resistance to other treatments and additional studies
are needed.

Selective progesterone receptor modulators (SPRMs)
Mechanism of action

SPRMs are defined as a new class of progesterone re-
ceptor ligands, which exhibit both progesterone agonist and
antagonist activities in the endometrium, reducing pain,
bleeding, cell proliferation and inhibiting inflammation (99).
This property justifies their use in the treatment of myomas
or endometriosis (100, 101). Mifepristone influences the cas-
pase 3 expression in adenomyosis tissue. The expression of
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caspase 3, examined in both eutopic and ectopic endome-
trium, was significantly increased in three groups that were
treated, respectively, with 5, 10 and 15 mg of mifepristone
compared to placebo group. Mifepristone can also induce cell
apoptosis, inhibiting the onset and development of adeno-
myosis (102).

Clinical studies

SPRMs require investigations and well designed, random-
ized controlled trials to assess their long-term effects and
their clinical use in patients with adenomyosis.

New anti-inflammatory drugs
Mechanism of action

Increased expression of growth factors has been shown
to play a role in the development of adenomyosis (14).
Mpyostatin, follistatin, and activin A are hyper-expressed by
adenomyotic nodule and may affect proliferation of endo-
metrial glands/stroma and of surrounding myometrial cells
(14). Increased expression of interleukin 10 (IL-10) (103)
and tumor necrosis factor-a (TNF-a) (101), as well as altered
expression of cyclooxygenase-2 (COX-2) (104), suggest an
involvement in inflammatory pathway in adenomyosis.
Abnormal expression of NGF is also described in adeno-
myosis, as well as in animal model of adenomyosis (105);
endometrial stromal cells express NGF, promoting cell pro-
liferation and aromatase synthesis (106). The increased
IL-1b in adenomyosis supports the evidence of increased
TNF-a activity in these lesions affecting nuclear factor-kB
(NF-kB), binding activity correlated positively with the se-
verity of dysmenorrhea in adenomyosis (107). The high
expression of NGF, SYN and MAP-2 mRNA in adenomyotic
nodules supports a possible neurogenesis in adenomyosis,
thus contributing to explain the associated pain (19).

Clinical studies

Several studies have demonstrated that NSAIDs are effec-
tive in reducing menstrual blood loss. NSAIDs reduce prosta-
glandin synthesis at the level of the endometrium by inhibiting
cyclooxygenase. Endometrial prostaglandin receptors may play
a role in developing aberrant vascularization and promoting
neoangiogenesis, which can result in AUB (108). Thus, the in-
hibition of prostaglandin synthesis aids in reducing menstrual
bleeding. NSAIDs seem to be superior to placebo or compa-
rable to other medical treatments (52). NSAIDs are considered
an appropriate medication for heavy menstrual bleeding, while
also alleviating dysmenorrhea.

Conclusions

The medical treatment of adenomyosis is an open field
with a great possibility of new advancement. No double-blind
placebo-controlled study was ever conducted on the man-
agement of adenomyosis and only observational studies are
reported in literature. The identification of the pathogenetic
mechanisms is allowing using some of current drugs (GnRH-a,

© 2016 Wichtig Publishing
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progestins, COC) also for adenomyosis, even if they are la-
belled for endometriosis or uterine myomas. New molecules
are needed and they are under investigation for patients with
adenomyosis.
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