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Abstract

Adenomyosis is identified by the enlargement of the uterus secondary to such areas of the endometrium as the endometrial glands
and stroma located deep in the myometrium, which causes its hyperplasia and hypertrophy. The most common signs of the devel-
opment of adenomyosis in a patient are copious menstrual bleeding and dysmenorrhea. However, it should be borne in mind that
in some patients, the disease may be asymptomatic. Despite the wide abundance of imaging and other diagnostic methods for
diagnosing adenomyosis, there are currently no standard verified diagnostic criteria for pathologists. In addition, women with
adenomyosis often have other concomitant gynaecological diseases, such as endometriosis or leiomyomas, which makes it dif-
ficult to diagnose and choose the optimal treatment for patients. Therefore, the purpose of this study was to highlight up-to-date
and relevant information for the practitioner about the epidemiology, clinical manifestations, diagnostics and treatment options
for adenomyosis. Sources from four databases (PubMed, Web of Science, Elsevier and Google Scholar) were used to search for
data. As a result of a literature review, it was established that the “gold” standard for the diagnostics of adenomyosis is histological
research methods, in particular, biopsy performed during hysteroscopy or laparoscopy, whereas imaging methods (transvaginal
sonography, magnetic resonance imaging) are more often used for differential diagnostics of adenomyosis with other diseases.
In addition, magnetic resonance imaging allows for a better differential diagnostics between adenomyosis and myomatosis and
helps to recognise the disease at an early stage. Regarding treatment, there is currently no particular therapy and algorithms for
the treatment of adenomyosis, which is primarily due to the lack of precise criteria for the diagnostics of the disease. However,
the most effective therapeutic methods at the present stage are the use of aromatase inhibitors and gonadotropin-releasing hor-
mone antagonists, whilst minimally invasive techniques, in particular, endometrial ablation and uterine artery embolisation, are
becoming increasingly popular amongst surgical techniques.
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Introduction
What does this study add to the clinical work

It was established that adenomyosis can be diagnosed
not only in the traditional way, that is, histologically
after hysterectomy, but also with the help of a biopsy
obtained during hysteroscopy and laparoscopy. It is
determined that there is no universal and effective
method of treating adenomyosis, because clear criteria
for diagnosing the disease have not yet been established,
medical or surgical treatment is established according to
the specifics of the course of the disease.
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Adenomyosis is a heterogeneous gynaecological disease
characterised by polymorphism of clinical manifestations
[1]. The exact aetiology of adenomyosis remains unclear.
However, some theories suggest invagination of the endo-
metrium into the myometrium, whilst others suggest the
metaplasia of stem cells [2]. New theories of the patho-
physiology of endometriosis may also change the under-
standing of adenomyosis. For example, P. Vigano et al. [3]
established that as a result of genetic—epigenetic changes,
intracellular aromatase activity and oestrogen production
are disrupted, which leads to the formation of inflamma-
tory fibrous endometrial-like tissue outside the uterus.
Thus, it can be assumed that such changes can also affect
the implantation of the endometrium into the myometrium,
causing a typical clinic of adenomyosis, including menor-
rhagia, chronic pelvic pain, dysmenorrhea and infertility

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-023-06982-1&domain=pdf

172

Archives of Gynecology and Obstetrics (2023) 308:171-181

[4]. Adenomyosis is most often classified according to the
form (diffuse, nodular, diffuse—nodular, cystic) and the
degree of the disease. According to M. Levgur et al. [5],
there are four degrees of adenomyosis:

e Grade I: pathological foci are localised in the area of
the submucosal layer of the uterus and affect less than
40% of the thickness of the myometrium;

e Grade II: foci grow deeper, occupying 40-80% of the
myometrial wall;

e Grade III: the disease captures > 80% of the thickness
of the myometrium;

e Grade IV: pathological foci grow through the entire
area of the myometrium, the serous lining of the uterus
with possible damage to the peritoneum and pelvic
organs.

The true frequency of detection of adenomyosis is
unknown. The average frequency of adenomyosis dur-
ing hysterectomy is 20-30% [6]. Cystic adenomyosis can
be present in 24% of samples after hysterectomy and is
usually found in multipara patients and those over the
age of 30 years [7]. However, it is also worth consider-
ing the development of a rare form of cystic adenomyo-
sis—juvenile cystic adenomyosis, which occurs in young
girls under 30 years old [8]. Sometimes this form can be
misdiagnosed as an unreported rudimentary horn, which
negatively affects the diagnostics of adenomyosis and
may result in irreversible consequences in the future [9].
Moreover, the recognition of the disease is also compli-
cated by the frequent presence of concomitant pathologies,
regardless of the form of adenomyosis, which also affects
the complexity and effectiveness of treatment of such
patients [6]. Historically, the diagnosis of this disease was
made after hysterectomy in women at later reproductive
age. However, with the development and widespread use
of noninvasive imaging methods (ultrasound, computed
tomography—CT, magnetic resonance imaging—MRI),
it was found that adenomyosis can also occur in women
under 30 years of age and even in adolescents [10]. Some
researchers argue that such a large age range in the diag-
nostics of adenomyosis may be due to the lack of unified
standard diagnostic criteria for both imaging methods and
the results of pathological studies [11]. There may also
be differences in the literature due to factors such as the
potential bias of the pathologist in making the diagnosis
due to knowledge of the patient’s anamnesis or differences
in the number of tissue samples examined [12].

Moreover, due to the poorly studied pathophysiology
and nature of this disease, treatment is not standardised
and currently there are no guidelines that give preference
to one treatment method over another [13]. For many years,
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adenomyosis has been treated both medically and surgically,
sometimes sacrificing the fertility of the patient [14]. Until
recently, hysterectomy was the only radical method of treat-
ing patients with adenomyosis who completed childbirth.
More recently, other treatment options have been evalu-
ated. For example, adenomyosis, like endometriosis, is an
oestrogen-sensitive condition, which served as the basis
for drug treatment aimed at the regression of adenomyotic
lesions by controlling the hormonal environment [15]. On
the other hand, surgical approaches that preserve fertility in
young women are becoming increasingly popular in practice.
However, currently, there are no agreed recommendations
that doctors could operate on and follow when developing a
therapeutic strategy for each patient, which as a result may
contribute to the development of irreversible consequences
[13]. Thus, the large polymorphism of clinical variants of
adenomyosis and the severity of the consequences as a result
of its manifestation in the absence of clear algorithms for the
diagnostics and therapy of this pathology make it urgent to
create criteria for its detection and subsequent early effec-
tive treatment.

Therefore, the purpose of this study is to search and eval-
uate the currently existing options for the diagnostics and
treatment of adenomyosis and compare their effectiveness
in the fight against this disease.

Materials and methods

A preliminary review of the literature was conducted in
accordance with the recommendations of PRISMA using
an interactive group approach with regular team meetings
to discuss progress and reach consensus on the subsequent
writing of the paper [16]. The literature search was con-
ducted in the databases Scopus, Web of Science, PubMed
and Elsevier in the period from January 1, 2000 to March 12,
2022. The purpose was to effectively identify databases that
are most likely to include relevant papers. The research was
limited, as the search was conducted in English and Russian.
In the future, according to the selection criteria, the studies
included in the review were selected. The selection criteria
for inclusion were deliberately broad. Publications of the
last 5-10 years were proposed for consideration, in which
the features of the diagnostics and treatment of adenomyosis
were considered. Preference was given to original clinical
studies and meta-analyses, which examined the effectiveness
of using a particular method of diagnostics or treatment of
the disease. Publications with poorly designed research or
works where the attention was paid to advertising methods
of diagnostics or treatment were excluded from the system-
atic review.
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In this systematic review, the main initial terms for the
search for scientific publications were “adenomyosis”, “diag-
nostics of adenomyosis” and “treatment of adenomyosis” to
identify different methods of diagnostics and treatment of
the disease. The subsequent search for each of the methods
of treatment and diagnostics of adenomyosis was carried out
using the terms “3D-transvaginal sonography”, “2D-trans-
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vaginal sonography”, “magnetic resonance imaging” (MRI),
“hysterectomy”’, “biopsy”, “drug treatment”, “surgical treat-
ment”, “non-steroidal anti-inflammatory drugs” (NSAID),
“oral contraceptives”, “gonadotropin-releasing hormone
antagonist”, “Danazol”, “aromatase inhibitors” (Al), “anti-

”, “oxytocin antago-
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platelet therapy”, “dopamine agonists”,
nists”, “uterine resection”, “preservation of the uterus”,
“uterine artery embolization” and “radiofrequency ablation
of uterine arteries”. The main types of studies that were sub-

ject to subsequent review were the following:

e Randomised controlled trials with a minimum number of
patients amongst ten patients;

e Systematic reviews and meta-analyses;

¢ Studies of diagnostic methods in which particular symp-
toms are given that allow diagnosing adenomyosis;

e Scientific publications of treatment methods, in which a
statistical analysis of changes in the clinical status of a
patient due to the use of a particular method of treatment
of adenomyosis is discussed and carried out.

Pre-clinical in vitro studies, case series, and clinical cases
were also not included in the review. In addition, the stud-
ies based on the use of questionnaires and surveys without
subsequent statistical processing of data and all works that
did not meet the inclusion criteria were subject to exclusion.
As a result of the literature search in the specified databases
for keywords and inclusion and exclusion criteria, the ini-
tialised study investigated a total of 137 papers. After that,
the two authors, independently of each other, additionally
analysed the selected publications for the element of their
quality and expediency of use. Any questions and disagree-
ments that arose during the analysis process were resolved
collectively at regular meetings of the team of authors. As a
result, a total of 69 publications evaluating different methods
of diagnostics and treatment of adenomyosis were included
in this review.

Results and discussion

Histological examination methods are the basic diagnos-
tic procedures for confirming adenomyosis in a patient.
Historically, the pathology was diagnosed based on his-
tological data after hysterectomy, in which the uterus is
globally enlarged, the surface is smooth, when cut in half,

the incision surface often looks spongy with areas of focal
haemorrhages. Microscopically, adenomyosis is diagnosed
when endometrial tissue is found inside the myometrium.
The minimum distance required for diagnostics ranges from
half to two fields of vision at low magnification from the
junction of the endomyometrium or the minimum depth
of invasion from 1 to 4 mm [17]. At the present stage of
medical development, the diagnostics of adenomyosis is also
carried out mainly using histological research methods, for
example, hysteroscopic and laparoscopic biopsy [18-24]. In
1992, A.M. McCausland [18] concluded that a hysteroscopic
biopsy of the myometrium could diagnose adenomyosis.
Earlier it was reported that adenomyosis has no pathogno-
monic signs during hysteroscopy. However, A. Di Spiezio
Sard et al. [19] in 2017 have established that hysteroscopy is
a useful tool in examining patients since it allows visualis-
ing the uterine cavity, assessing other potential anomalies,
and obtaining a biopsy of the endometrium or myometrium
under direct imaging control. Scientists have also found that
an irregular endometrium with endometrial defects, cystic
haemorrhagic lesions and altered vascularisation may be
associated with the presence of adenomyosis in a woman,
which can be considered criteria for diagnostics. Therewith,
A. Graziano et al. [20] have reported surface openings in the
endometrial cavity, hypervascularisation, and cystic haemor-
rhagic lesions as possible signs of adenomyosis.

Thus, a minimally invasive, tissue-sparing biopsy can
be obtained as evidence of the disease. In a cross-sectional
study involving 292 patients with clinical signs of adeno-
myosis, D. Dakhly, et al. [21] examined the accuracy of
endomyometrial biopsy obtained by hysteroscopy for histo-
pathological confirmation of adenomyosis, which increased
the specificity of adenomyosis diagnostics from 60 to 89%.
Earlier it was reported that this method carries a low diag-
nostic value. For example, J.J. Brosens and F.G. Barker [22]
performed 8 needle biopsies on 27 hysterectomy samples
with adenomyosis and established that the estimated sensi-
tivity of 2 random biopsies ranged from 2.3 to 56%, whilst
the sensitivity increased with the number of biopsies and the
depth of adenomyosis. Given the invasiveness of the method
and possible side effects, this type of biopsy was not very
popular. However, J. Cherng-Jye et al. [23] recently discov-
ered that the sensitivity of laparoscopic biopsy ranges from
62 to 98%. They performed 100 needle biopsies and found
that a needle biopsy of the myometrium has a much higher
sensitivity, which may be associated with pre-diagnosed
myometrial lesions and requires subsequent studies.

It was established that laparoscopic biopsy during surgi-
cal interventions in women with suspected adenomyosis can
considerably improve the chance of confirming the diagno-
sis. Therewith, the characteristic signs for the disease will
be enlargement of the uterus, pulvinate resistance of the
uterine wall, cystic subserous haemorrhagic lesions and a
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“blue sign” when conducting a test with a blue dye. There-
with, guided biopsies without previously diagnosed suspi-
cious lesions are useless due to unsatisfactory sensitivity
and specificity for histological confirmation of adenomyo-
sis [24]. Usually, a histological examination is sufficient to
diagnose adenomyosis but the use of images can help in the
differential diagnostics. The two most common methods are
magnetic resonance imaging (MRI) and transvaginal sonog-
raphy. However, there are currently no standard criteria for
diagnostic imaging of adenomyosis using these methods. In
recent years, transvaginal sonography has been increasingly
used in general medical practice as a fast and relatively inex-
pensive method of diagnosing adenomyosis with a sensitiv-
ity of 65-81% and a specificity of 65—-100%, depending on
the study [25-31].

N. Di Donato et al. [25] described the following nine
main signs of adenomyosis in 2D transvaginal sonography:
heterogeneous myometrium, hyperechoic or hypoechoic lin-
ear striation in the myometrium, anechoic lacunae or cysts
of the myometrium, subendometrial microcysts, asymmetric
thickening of the myometrium of the uterine wall, global
enlargement of the uterus, the so-called question mark,
thickening of the transition zone and hyperechoic areas of
the myometrium. A. Graziano et al. [20] also established
the same signs of adenomyosis in their work, adding that
this method with the above criteria makes it much easier for
every doctor to diagnose adenomyosis. Therewith, in their
systematic review, M. Habiba and G. Benagiano [26] con-
cluded that the presence of myometrial cysts, linear stria-
tion of the myometrium and heterogeneous myometrium
increases the likelihood of adenomyosis, and D. Decter et al.
[27] reported that the highest accuracy in the sonographic
diagnostics of adenomyosis is played by the subendometrial
linear striation of the myometrium.

The efficiency of using 2D-transvaginal sonography
varies with different studies. For example, N. Di Donato
et al. [25] in their study found that amongst 50 patients, the
sensitivity of the technique is 92%, and the specificity is
88%. 92% sensitivity and 88% specificity of 2D-transvaginal
sonography were reported in a group of 50 patients who
were prescribed hysterectomy due to symptoms of endo-
metriosis or adenomyosis. Therewith, D. Dakhly et al. [21]
established that the accuracy of the diagnostics can consider-
ably increase with a combination of transvaginal sonography
and biopsy, which gives rise to their mutual use. In the diag-
nostics of adenomyosis using 2D-transvaginal sonography,
the sensitivity of the method was 83.95% and the specificity
was 60%, whereas, in combination with biopsy, the latter
increased to 89%. Recent studies show that 3D-transvaginal
sonography has a greater diagnostic value than 2D-trans-
vaginal sonography due to a better assessment of the con-
nective zone altered by adenomyosis, which allows diagnos-
ing the disease at its early stages [11]. For example, C.K.
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Rasmussen et al. [28] have shown good accuracy in adeno-
myosis diagnostics using 3D-transvaginal sonography of the
coronary section of the uterus with assessment and measure-
ment of the transition zone. L. Vandermeulen et al. [29] also
demonstrated the high diagnostic value of 3D-transvaginal
sonography in their study due to the combination of targeted
biopsy and ultrasound. The most characteristic parameters of
3D-transvaginal sonography were the following: connective
zone thickness > 12 mm, myometrial asymmetry and hypo-
echoic striation, considering which the diagnostic accuracy
reached 90%.

Moreover, recent studies report that due to the specific
features of myometrial vascularisation in adenomyosis,
exceptional diagnostic accuracy can be achieved with the
additional use of Dopplerography after transvaginal sonog-
raphy. For example, K. Sharma et al. [30] established that
in 93% of cases of adenomyosis, pathological foci had
central vascularisation, whereas with leiomyoma, periph-
eral vascularisation was more often visualised (in 89% of
cases), which greatly simplified the differential diagnostics
of adenomyosis and uterine fibroids. An additional sono-
graphic method for diagnosing uterine tumours is sonoe-
lastography, which measures the stretching and stiffness of
tissues. In their study, V. Sasdran et al. [31] have shown that
myometrium, fibroids and adenomyosis have different elas-
tographic characteristics and colour patterns, which simpli-
fied the diagnostics of each of these diseases. MRI is another
method of diagnosing adenomyosis. However, due to the
high cost, it is more often used in complex clinical cases,
when other methods listed above do not allow confidently
diagnosing adenomyosis. According to C.P. Stamatopoulos
et al. [32], the sensitivity of MRI in adenomyosis is 46.1%,
the specificity is 99.2% and the prognostic value is 92.3%,
which allows diagnosing adenomyosis at the early stages.
Scientists have found that the most frequent MRI criteria for
adenomyosis were focal or diffuse thickening of the myo-
metrial transition zone, as well as zones (spots) of low and
high signal intensity in the T2 mode. M. Bazot et al. [33]
reported a sensitivity of 77.5%, specificity of 92.5% and
prognostic value 83 of 8% in a prospective study involving
120 patients. As a result of the study, the following MRI
criteria for adenomyosis were established: the thickness of
the connective zone > 12 mm and its ratio to the thickness
of the myometrium >40% and the presence of a myometrial
spot with a high signal intensity.

Notably, in everyday practice, the diagnostic tool of trans-
vaginal sonography is more accessible and economical than
MRYI, and in many cases, the accuracy of transvaginal sonog-
raphy is similar or even higher than in MRI, especially in
combination with 3D and Doppler. However, in cases of
adenomyosis in the form of a limited adenomyoma or adeno-
myotic cystic area or polyp, MRI allows describing in more
detail the localisation, the size of the formation and making
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a differential diagnosis, especially in the preoperative plan-
ning of surgical resection of focal or diffuse adenomyosis
in the treatment of infertility [34, 35]. Treatment options
for adenomyosis include both medical and surgical inter-
ventions. However, determining the optimal treatment for
patients can be difficult, which is primarily due to the lack
of agreed criteria for adenomyosis diagnostics, which affects
the creation of criteria for the effectiveness of treatment.
Moreover, the symptoms in patients may be heterogeneous
and adenomyosis may be associated with other gynaecologi-
cal conditions, which, combined with an insufficient number
of randomised controlled trials of high quality, complicates
the construction of accurate algorithms for the treatment
of this pathology [36]. However, today there are numerous
therapeutic and surgical methods of treating adenomyosis
that have sufficient effectiveness for their use by a practis-
ing physician.

Women with dysmenorrhea, which often occurs with
adenomyosis, have elevated prostaglandin levels, which can
lead to painful seizures. Thus, by inhibiting cyclooxygenase,
an enzyme that is involved in the production of prostaglan-
dins, women may experience an improvement in symp-
toms when taking non-steroidal anti-inflammatory drugs
[37]. For example, J. Marjoribanks et al. [38] compared
all non-steroidal anti-inflammatory drugs with placebo in
the treatment of primary dysmenorrhea and concluded that
NSAIDs are considerably more effective for pain relief than
placebo in women with dysmenorrhea; however, the over-
all side effect also increased. Notably, these drugs provide
only symptomatic treatment and have no effect on the very
process of development and progression of adenomyosis.
Oral contraceptives and progestins have also been approved
as a symptomatic treatment for dysmenorrhea and heavy
menstrual bleeding. It has been established that these drugs
help to neutralise symptoms, causing amenorrhea, and for a
short period can also cause regression of adenomyosis. How-
ever, due to the lack of randomised controlled trials with a
wide sample, some experts believe that these treatments are
ineffective in the treatment of adenomyosis, which requires
further research [37].

The intrauterine device with levonorgestrel (Mirena)
acts by releasing 20 mcg of levonorgestrel per day for up to
5 years. It is believed that symptomatic improvement occurs
secondarily due to two mechanisms. First, levonorgestrel
causes decidualisation of the endometrium, which leads to
a decrease in menstrual discharge. Second, it acts on the foci
of adenomyosis, causing the downregulation of oestrogen
receptors. This leads to a decrease in the size of ectopic foci
of the endometrium, allowing the uterus to contract more
efficiently, reducing menstrual blood loss and leading to a
decrease in prostaglandin production, reducing dysmenor-
rhea. Bleeding and dysmenorrhea, as well as X-ray changes
after the introduction of levonorgestrel-intrauterine system

(LNG-IUS) [39]. In a study involving 95 women, H. Maia
et al. [40] evaluated the effectiveness of an LNG-IUS with
levonorgestrel after endometrial resection for the treatment
of menorrhagia caused by adenomyosis. A considerably
higher level of amenorrhea was found in the LNG-IUS group
compared to the control group (100% vs. 9%, respectively).
It has also been shown that the LNG-IUS can be used in the
future as an alternative to hysterectomy due to the possibility
of treating adenomyosis both through decidualisation and
endometrial atrophy and through suppression of oestrogen
receptors due to high progestin release. In confirmation of
this, the study by O. Ozdegirmenci et al. [41], where the use
of LNG-IUS was compared with hysterectomy for adeno-
myosis and haemoglobin levels measured after treatment
with any of the methods 6 months and a year later were
comparable in both groups.

J. Sheng et al. [42] examined the effectiveness of LNG-
IUS in 94 women with moderate or severe dysmenorrhea
associated with adenomyosis diagnosed with transvaginal
sonography. They observed women for 3 years and found a
considerable improvement in dysmenorrhea indicators: the
average baseline score of 77.9 decreased to 11.8 36 months
after installation (p <0.001). They also found a decrease in
uterine volume and serum CA-125 levels. The overall level
of patient satisfaction was 72.5%. In a recent systematic
review, Abbass et al. established that LNG-IUS can be used
as a highly effective treatment option for adenomyosis. It
was found that the use of LNG-IUS leads to a consider-
able reduction in pain from 3 months after the start of treat-
ment. Similar results were demonstrated when assessing
heavy menstrual bleeding and uterine volume after 6 and
36 months. It has also been shown that haemoglobin levels
increase considerably after treatment with hormonal LNG-
IUS after 6 months and last up to 12 months after adminis-
tration. L. Zhang et al. [43] also investigated the long-term
clinical effects of LNG-IUS in 47 women diagnosed with
adenomyosis. They found that during its use, the indicators
of the graphical blood loss assessment table considerably
decreased after the installation of Mirena both in patients
with menorrhagia (118 & 13 compared to 29 +33, p<0.01)
and in patients with normal menstruation (82 + 15 compared
to 14+ 13, p<0.01). Therewith, in patients with menor-
rhagia, a more considerable decrease in the pictorial blood
loss assessment chart index (PBAC) was observed than in
patients with normal menstruation (90 +35 vs. 69+ 19,
p <0.01), and the visual analogue scale index (VAS) consid-
erably decreased after the Mirena installation compared to
the condition before treatment. Thus, scientists have proved
that Mirena is effective and safe for the long-term treatment
of adenomyosis.

Danazol is an androgenic hormone used in the treatment
of endometriosis to reduce ectopic endometrial tissue. The
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drug acts by suppressing the release of follicle-stimulating
hormone (FSH) and luteinizing hormone (LH) by the pitui-
tary gland and, consequently, causes atrophy of both nor-
mal and ectopic endometrial tissue [41]. Systemic treatment
with Danazol has been shown to reduce the expression of
cytochrome P-450 aromatase in the affected ectopic endo-
metrium; this may contribute to improving symptoms and
reducing the size of the uterus in patients treated with Dana-
zol. However, many patients do not tolerate it well due to
its side-effect profile, which may include acne, depression,
deepening of the voice, hirsutism, flashes, decreased levels
of high-density lipoproteins, increased concentrations of
liver enzymes, oily skin, muscle spasms, breast size reduc-
tion and weight gain [37]. In vitro studies have shown that
Danazol affects cell proliferation by inducing apoptosis and
regulating deoxyribonucleic acid (DNA) synthesis. S. Van-
nuccini et al. [44] established that stromal and glandular
cells in pathological foci of adenomyosis are characterised
by a decrease in the number of oestrogen receptors. Aden-
omyosis glands and stromal cells analysed after systemic
treatment with Danazol show a decrease in the concentra-
tion of the oestrogen receptor and bcl-2 protein, one of the
main markers of apoptosis, whilst increasing apoptotic cell
necrosis. Danazol also regulates the proliferation of immu-
nocompetent cells, thereby directly affecting inflammatory
reactions in the uterus.

In the study by H. Ota et al. [45] (the only randomised
controlled trial of Danazol), hysterectomy was compared
with a 4-month treatment with Danazol at a dose of 400 mg
daily. As a result, it was found that autoantibody levels after
treatment and antiphospholipid levels were reduced due to
the inhibitory effect of Danazol on lymphocyte prolifera-
tion and their function. M. Igarashi [46] used an intrauterine
device containing 175 mg of Danazol in their study. The
treatment led to an effective reduction in the size of the
uterus, which allowed 66.6% of patients to become preg-
nant. In addition, when increasing the dose of Danazol to
300-400 mg, scientists observed a considerable decrease
in pain syndrome in women, which, against the background
of good tolerability of the drug, indicated its good effi-
cacy and safety of use [47]. S. Luisi et al. [48] established
that oral administration of 200 mg of Danazol effectively
reduces copious menstrual bleeding and pain in women
with adenomyosis. In turn, C. Tosti et al. [49] demonstrated
an improvement in pain symptoms and a decrease in blood
loss in uterine bleeding after 6 months of treatment for
adenomyosis. Gonadotropin-releasing hormone (GnRH)
antagonists are peptide compounds with a structure simi-
lar to natural GnRH, which inhibit the reproductive system
due to direct antagonistic action on GnRH receptors in the
pituitary gland, blocking the secretion of gonadotropins [50].
The first report on the use of GnRH antagonists for the treat-
ment of adenomyosis was published by D. Grow and R.B.
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Filer [51] in 1991. They reported a 65% decrease in uterine
volume after 4 months of treatment, as well as amenorrhea
and improvement in severe dysmenorrhea.

Two double blind randomised trials of phase 3 involving
women with endometriosis who received different doses of
Elagolix, an oral non-peptide GnRH antibody, have recently
been published. Both Elagolix regimens were effective in
reducing dysmenorrhea and non-menstrual pelvic pain over
6 months in women with moderate to severe endometriosis-
related pain. The mechanism of action of GnRH antibodies
differs from the mechanism of action of GnRH analogues,
which, after the initial phase of stimulation, reduces the sen-
sitivity of GnRH receptors in the pituitary gland and sub-
sequently causes depletion of pituitary gonadotropins and
complete suppression of estradiol. GnRH antibodies do not
cause either suppression or desensitisation of receptors since
they act competitively, preventing the binding of endogenous
GnRH and activation of its pituitary receptor. Thus, depend-
ing on the dose of the administered antagonist, the suppres-
sion of estradiol can be modulated [52, 53]. Cytochrome
P-450 aromatase takes part in the conversion of androsten-
edione and testosterone into estrone and estradiol, respec-
tively. Its expression is observed both in the eutopic and
ectopic endometrium in patients with endometriosis [44].

The first documented use of aromatase inhibitors in
adenomyosis was reported in a woman with severe adeno-
myosis refractory to GnRH analogues and Danazol, who
wanted to preserve her fertility. Anastrozole was adminis-
tered orally for 16 weeks in combination with GnRH ana-
logues to suppress the production of oestrogen by the ova-
ries. The decrease in uterine volume was 60% after 8 weeks
of treatment and the patient did not have AMB for 6 months
after stopping the administration of Al. The results of a ran-
domised controlled trial comparing treatment for 3 months
with an aromatase inhibitor (letrozole 2.5 mg/day) and
goserelin 3.6 mg monthly showed that AI have the same
effectiveness as GnRH analogues in reducing the volume of
adenomyoma and improving symptoms. In fact, with both
treatment options, there was a considerable difference in the
volume of the uterus after 3 months without a corresponding
change in the area of adenomyosis (41% vs. 49%) at the end
of the study [54]. IA seems to have a promising future for
the treatment of adenomyosis in cases of resistance to other
treatments, even though more research is needed.

The hysterectomy method provides the definitive treat-
ment for patients with adenomyosis and has historically
been the primary diagnostic and therapeutic option for
patients. This is usually the treatment of choice for patients
with significant symptoms who have completed childbirth.
This procedure can be completed by laparoscopy, vaginally
or abdominally. Amongst these options, vaginal hysterec-
tomy is preferable to abdominal hysterectomy due to faster
recovery and lower morbidity. However, it should be noted
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that there is a possibility that patients may still experience
pelvic pain after hysterectomy [55]. In a study conducted
by T. Stovall and R.L. Summitt [56], scientists reviewed
the long-term results of 99 women who underwent hyster-
ectomy (vaginal or abdominal) for pelvic pain lasting at
least 6 months. Patients were excluded from the study if
they had symptoms, signs, previously documented data or
results of ectopic disease during surgery. Histopathologi-
cal studies helped to identify adenomyosis in 20.2%, leio-
myoma in 12.1% and both leiomyoma and adenomyosis in
2.02%. Patients were observed for an average of 21.6 months
after surgery and 77.8% have shown considerable improve-
ment. However, 22.2% had persistent pelvic pain. Of these
patients with adenomyosis, 22.2% retained pelvic pain after
hysterectomy.

Endometrial ablation and hysteroscopic resection can be
used as a treatment option in patients who have completed
childbirth. Usually, ablation procedures are classified as non-
resectoscopic, such as bipolar radio frequency, cryotherapy,
hot water circulation, microwave and heat balloon, or as
resectoscopic, including wire loop resection, laser or roller
ablation. A common problem with ablation and resection
procedures is that the depth of adenomyotic lesions limits
the success of treatment. The deep ectopic endometrium can
get stuck behind the ablated edge, causing pain and bleed-
ing. Resection is often limited to superficial lesions, as there
is a risk of causing considerable bleeding from arteries
located about 5 mm below the surface of the myometrium
[57] V. McCausland and A. McCausland [58] examined 50
patients diagnosed with adenomyosis 3.5 years after endo-
metrial ablation and found that patients with superficial
adenomyosis (<2 mm) had good results, whereas patients
with deep adenomyosis (>2 mm) had poor results after abla-
tion. They reported that the electrode roller has a coagulation
effect of about 2-3 mm into the myometrium and, therefore,
can destroy the endometrium and the surrounding hyper-
trophied dysfunctional unstriated muscles. However, as the
ectopic endometrium penetrates further into the myome-
trium, less destruction of the tissue occurs. They also found
that patients with bleeding after ablation responded well to
progesterone treatment if they had superficial adenomyosis
but progesterone therapy was often ineffective in patients
with deep adenomyosis.

Uterine artery embolisation is another method of treat-
ing symptoms secondary to dysmenorrhea. Patients report
an improvement in symptoms after uterine artery embolisa-
tion with a considerable reduction in symptoms of heavy
menstrual bleeding and dysmenorrhea [44, 59, 60]. Earlier
studies demonstrate the long-term improvement of patient
symptoms (in more than 60% of patients) and short-term
decrease in uterine volume (in more than 20% of patients),
especially in vascular lesions [44]. Recent research, for
example, the study of M. Dueholm [59], demonstrate up

to 67% of long-term (40 months) treatment success and
up to 72% of patient satisfaction, respectively. In turn, in a
meta-analysis by A. de Bruijn et al. [60], scientists demon-
strated that after embolisation, short-term improvement was
achieved in 89.6% of patients, whilst long-term improvement
was achieved in 74%, which indicates a high efficiency of the
method. Excision of adenomyotic foci can be completed if
the ectopic endometrium is well defined. However, lesions
are often indistinctly defined and adenomyosis is present
diffusely throughout the myometrium. Subsequently, the
success rate after excision treatment is low and makes 50%.
P. Wang et al. [61] prospectively examined 165 women
who underwent conservative adenomyomectomy and com-
pared the outcomes of patients who underwent surgery
alone compared with women who underwent surgery and
then underwent postoperative treatment with GnRH ago-
nists. After treatment, there was a considerable decrease in
dysmenorrhea and heavy menstrual bleeding in both treat-
ment groups. Women with a higher probability of recur-
ring symptoms after 2 years of follow-up were women with
higher preoperative serum CA-125 levels, as well as with
higher initial copious menstrual bleeding and dysmenorrhea
compared to women who did not have recurring symptoms.
In addition, this study has shown promising reproductive
opportunities and outcomes after treatment; 71 women were
sexually active and did not use contraceptives, 55 of them
became pregnant. The frequency of clinical pregnancy was
77.5%, 49 women (69.0%) gave birth successfully. Electro-
coagulation of the myometrium by laparoscopy or hyster-
oscopy can cause a decrease in adenomyosis secondary to
necrosis. This method is used for both diffuse and localised
disease and may be an option for symptomatic patients with
advanced adenomyosis, in whom drug therapy has proved
ineffective when excision is impossible and they want to
preserve the uterus but do not want to get pregnant [62].
Published reports on electrocoagulation of the myome-
trium are limited and the success rate of treatment ranges
from 55 to 70%. For example, C. Wood et al. [63] reported
that seven patients received electrocoagulation of myome-
trium. Four (57.1%) of these patients were found cured,
which means that they had decreased copious menstrual
bleeding and dysmenorrhea that did not require further treat-
ment. Thus, electrocoagulation of the myometrium can be
used for the surgical treatment of adenomyosis; however, the
absence of large randomised studies of the effectiveness of
this method does not allow it to be confidently recommended
for widespread use. Myometrial reduction is an approach
to the treatment of patients with diffuse adenomyosis by
removing abnormal tissue and then performing metroplasty
during laparoscopy or laparotomy. Three main approaches
were described. The classical method of repositioning, in
which the uterus is dissected longitudinally along the mid-
line and resection of the anterior and posterior parts of the
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myometrium is performed was demonstrated by M. Nishida
et al. [64]. They found that this method was not very suc-
cessful because the women developed adenomyosis and
required a hysterectomy within a year. Y. Gao et al. [65]
described the second method; in their modified method, a
transverse H-section is performed. They compared the 2
methods in 57 women and as a result found that despite the
absence of differences in the time of surgery, blood loss and
volume of the removed sample, in the modified group, there
was a greater reduction in pain and a better course of the
postoperative period.

In 2014, M. Nishida et al. [66] described a new method
of surgical treatment of diffuse uterine adenomyosis. They
conducted it on 44 patients with diffuse adenomyosis. After
the operation, menstruation resumed in all women for
3 months, dysmenorrhea, menstrual blood loss, and anae-
mia decreased. In addition, two women became pregnant
after surgery. Removal of diffuse adenomyosis is problem-
atic in patients who want to get pregnant since excision of
the disease leads to a decrease in the volume of the uterus.
This causes concern in future pregnancies since a decrease
in the myometrium may predispose to miscarriage or pre-
mature birth. In addition, this method causes scarring of
the uterus, which may contain small areas of adenomyosis.
This leads to a decrease in the strength of the uterine wall
and an increase in the risk of uterine rupture. Although the
incidence of pregnancy after these procedures was low, these
small studies showed an improvement in dysmenorrhea and
copious menstrual bleeding, and therefore these conservative
operations may be an option for patients with symptomatic
diffuse adenomyosis who want to preserve their uterus.

Removing areas of adenomyosis in patients who want to
preserve their fertility is a difficult task. As described ear-
lier, conservative surgery can lead to scarring and negatively
affect fertility. Thus, focussed ultrasound surgery under the
control of magnetic resonance can provide an alternative
treatment for patients with adenomyosis who want to pre-
serve fertility. The treatment causes cell death and necrosis
of the target adenomyotic tissue, preserving the surrounding
myometrium and the uterine wall. Ultrasound beams focus
on the target and cause thermal coagulation and subsequent
necrosis. When using ultrasound surgery under the control
of MRI, excellent anatomical resolution and high thermal
imaging sensitivity are achieved, which allows achieving
great results in the treatment of adenomyosis [67]. For
example, H. Fukinishi et al., reviewed 20 cases of treatment
using this method and found that after treatment, patients
had considerably lower average uterine volume and lower
scores associated with copious menstrual bleeding and vol-
ume for a period of 3 to 6 months after treatment [68]. The
clinical effectiveness of the method is also confirmed by
the study of L. Shui et al. [69], who found that as a result of
treatment with high-intensity ultrasound, the symptoms of
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adenomyosis and the general condition of patients improved
by 84.7, 84.7 and 82.3%, respectively, in 3 months, 1 year
and 2 years after treatment. Thus, this method is an effective
and safe method of treating symptomatic adenomyosis and
can be considered an alternative method of preserving the
uterus in women with this disease [70].

Conclusion

Adenomyosis is diagnosed when the endometrial tissue is
abnormally located in the myometrium. The true frequency
of this disease is unknown but advances in imaging allow
detecting it more often in women. Risk factors for the dis-
ease include oestrogen exposure, parity and prior uterine
surgery. Conventionally, the diagnosis was made only his-
tologically after hysterectomy. However, studies have shown
that a diagnosis can be made using a biopsy obtained dur-
ing hysteroscopy and laparoscopy. Noninvasive imaging can
also be used to aid in the differential diagnostics. The two
most commonly studied imaging methods are transvaginal
sonography and MRI. Many studies have shown that trans-
vaginal sonography and MRI have decent sensitivity and
specificity for adenomyosis. However, there are no general
diagnostic criteria in the literature, which makes it difficult
to effectively diagnose the disease.

The most frequently reported results of transvaginal
sonography are heterogeneous myometrial echotexture,
obscure foci of abnormal myometrial echotexture, myome-
trial cysts and spherical asymmetric uterus. Recent studies
show that the use of 3D-transvaginal sonography is supe-
rior to 2D-transvaginal sonography for the diagnostics of
adenomyosis and may allow the diagnostics of the disease at
an early stage. The most frequent findings on MRI include
a large, regular, asymmetric uterus without leiomyomas,
abnormal myometrial signal intensity, thickening of the junc-
tion zone and high-intensity myometrial foci on T1-weighted
images. Treatment of patients may include such medication
as NSAIDs, oral contraceptives, progestins, LNG-IUS, Dana-
zol, GnRH agonists and aromatase inhibitors, or such surgi-
cal options as ablation and resection of the endometrium,
uterine artery embolisation, excision of the myometrium or
adenomyoma, electrocoagulation of the myometrium, reduc-
tion of the myometrium, focussing under the control of MRI
ultrasound surgery, and for final treatment—hysterectomy.
The lack of properly randomised trials explains the lack of
evidence in favour of a particular treatment method. Factors
to consider when deciding on treatment include age, sever-
ity of symptoms, desire for future fertility and comorbidities
such as endometriosis and fibroids.
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