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KEY MESSAGE

The MRI features of adenomyosis seem to progress under a 3-month treatment course of daily 5 mg doses of
ulipristal acetate (UPA). These findings do not encourage further research on the use of UPA as a treatment for
adenomyosis.

ABSTRACT
Research question: What is the evolution of adenomyosis on magnetic resonance imaging (MRI) after a 3-month
treatment course of daily 5 mg doses of ulipristal acetate (UPA) for symptomatic fibroids?

Design: A monocentric prospective pilot study on patients who underwent a 3-month treatment course of UPA for
symptomatic fibroids between January 2014 and December 2017. Patients underwent pelvic MRI shortly before (pre-MRI)
and after treatment (post-MRI). The diagnosis of adenomyosis on MRI was defined by the observation of intramyometrial
cysts and/or haemorrhagic foci within these cystic cavities and/or a thickening of the junctional zone >12 mm. The
progression of adenomyosis was defined by the presence of at least one of the aforementioned criteria of adenomyosis

on the pre-MRI and by at least one of the following on the post-MRI: (i) increased thickness of the junctional zone >20%
and/or (ii) increased number of intramyometrial cysts. The appearance of adenomyosis was defined by the absence of the
aforementioned criteria of adenomyosis on the pre-MRI and the presence of at least one of these criteria on the post-MRI.

Results: Seventy-two patients were included. The MRI features of adenomyosis progressed for 12 of 15 patients
(80.0%) for whom adenomyosis was identified on the pre-MRI. An appearance of adenomyosis was identified after
treatment for 15 of 57 patients (26.3%) for whom adenomyosis was not identified on the pre-MRI.

Conclusions: A 3-month treatment course of daily 5 mg doses of UPA could provoke a short-term progression or an
emergence of typical adenomyosis intramyometrial cysts on MRI examinations.
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INTRODUCTION

lipristal acetate (UPA) has
been approved for use in
Europe for the treatment of
symptomatic fibroids since
2012 (Donnez et al., 2018). This drug has
been proven to be efficient for reducing
uterine bleeding and correcting anaemia
prior to fibroid surgery (Donnez et al.,
2012a, 2012b, 2014, 2015). Approximately
765,000 patients had received this
treatment between February 2012 and
May 2018 when the European Medicines
Agency issued new measures to restrict
its use after reports of several cases
of hepatic failure (Donnez et al., 2018;
European Medicines Agency, 2018).

Selective progesterone receptor
modulators (SPRM) such as UPA are
used for their mixed progesterone
agonist-antagonist properties on the
myometrium and the endometrium

in various contexts (i.e. contraception,
abortion, uterine fibroids and
endometriosis) (Chabbert-Buffet et al.,
2005). However, also because of these
properties, there is particular vigilance
of the endometrial changes that UPA
could potentially induce (Donnez et al.,
2012a). Non-physiological histological
endometrial changes are commonly
observed immediately after a 3-month
treatment course of UPA (Donnez

et al., 2012a). Progesterone receptor
modulator-associated endometrial
changes (PAEC) are characterized by
epithelial architectural distortion, by
cystically dilated glands and, in one-third
of cases, by extensive cyst formation
(Williams et al., 2012). These histological
modifications, although benign and
spontaneously reversible, have never
been observed elsewhere, therefore
suggesting a very specific effect of SPRM
on the endometrium.

Adenomyosis is a uterine disorder
defined by the presence of endometrial
tissue within the myometrium
(Vannuccini et al., 2017). The
pathogenesis of adenomyosis has not
been fully elucidated but the most likely
theory would involve the invasion of
the myometrium by the endometrium
through a down-growth and an
invagination (Garcia-Solares et al., 2018;
Vannuccini et al., 2017). This process
appears to be mediated by numerous
pathogenic pathways, including a down-
regulation of progesterone receptors
inducing progesterone resistance (Nie

et al., 2010). Adenomyosis and uterine
fibroids share similarities in terms of their
symptomatology, (e.g. uterine bleeding,
infertility and pain). For reasons that

are not fully understood, both uterine
pathologies are often concomitant
(41-57%) (Bazot and Darai, 2018; Brucker
et al., 2014; Filip et al., 2019). Thus, given
the widespread use of UPA in recent
years, it is reasonable to assume that
this treatment has been received by a
large number of women who presented
with adenomyosis. Despite this supposed
exposure of adenomyotic women to UPA
and its known influence on progesterone
receptors that are also involved in the
pathogenesis of adenomyosis, only two
studies have investigated the effect of
UPA on adenomyosis. Conway et al.
(2019) reported cases of six patients with
adenomyosis erroneously treated by
UPA. Their results, although limited by
the small sample size, suggest that UPA
worsens the symptoms and ultrasound
features of adenomyosis. Gracia et al.
(2018) conducted a retrospective analysis
of 41 patients who were treated with
UPA for uterine fibroids and who also
presented with adenomyosis. They
concluded that the UPA treatment led to
a significant reduction of the symptoms
of adenomyosis but did not report the
evolution of the ultrasound features of
adenomyosis. In addition, Olivier and
Jacques Donnez recently reported

the case of a 36-year-old woman with
adenomyosis who was treated with UPA
for 3 months. Both her symptoms and
the MRI features of adenomyosis were
aggravated by the treatment (Donnez
and Donnez, 2020). Thus, further studies
are needed to determine the impact of
UPA treatment on women presenting
with adenomyosis.

This study sought to determine the effect
of a 3-month treatment course of daily 5
mg doses of UPA on the evolution of the
MRI features of adenomyosis in patients
treated prior to surgery for uterine
fibroids.

MATERIALS AND METHODS

Study design

This was a prospective pilot study
conducted between January 2014 and
December 2017 in the Department

of Medical Imaging at La Timone
Hospital, Marseille, France. The study
was approved by an independent ethics
committee on 8 February 2015 (CEROG
2014-GYN-1103).

Study population

The study population partly overlaps with
the one described in a previous paper
reporting the variation in the volume of
fibroids subsequent to UPA treatment
(Netter et al., 2019). All premenopausal
patients who presented for consultation
for symptomatic uterine fibroids received
detailed information about the study and
the UPA treatment. Women willing to
undergo delayed surgery after a 3-month
treatment course of daily 5 mg doses

of UPA were considered for inclusion
and were requested to provide written
consent. Patients were eligible for inclusion
if they had uterine bleeding and/or
abdominal pain and/or other symptoms
that could be attributed to uterine
fibroids. The exclusion criteria were
contraindications to magnetic resonance
imaging (MRI) (e.g. ferromagnetic implants,
claustrophobia), contraindications to UPA
treatment (e.g. pregnancy, previously
known hypersensitivity), interruption of
treatment within 3 months or fibroid
surgery before the end of the 3 months,
previous fibroid treatment with either
gonadotrophin-releasing hormone
(GnRH) agonists or UPA, previous fibroid
or uterine surgeries, and an inability to
provide written consent.

MRI assessment of adenomyosis
Patients underwent pelvic MRI shortly
before (pre-MRI) and after (post-MRI)
treatment (not more than 1 month before
and after treatment) at the Women's
Health Imaging Department at La Timone
Hospital in Marseille, France. MRl were
performed with an MRI Siemens Spectra
3.0T device (Siemens AG, Munich,
Germany). The MRI protocol was T2-
weighted sagittal and axial (+ coronal)
sequences and axial T1- and T1FS-
weighted sequences. Sagittal T2-weighted
sequences were acquired with a field

of view of 250 mm and 4 mm sections
with a 1.4 mm intersection gap using a
320 x 320 matrix.

Every MRI was independently interpreted
after the end of the study period by

two experienced radiologists (LC and
AG-V) who did not know whether the
MRI had been performed before or after
treatment. In cases of disagreement
about the presence of adenomyosis,

the MRI at issue could be re-examined
jointly by the two radiologists to reach
consensus.

The diagnosis of adenomyosis on MR
was defined by the observation of at



least one of the following features: (i)
intramyometrial cysts represented by
cystic cavities (small high signal intensity
foci on T2-weighted sequences) and/

or haemorrhagic foci within these cystic
cavities (small high signal intensity foci
on Tl-weighted sequences) and/or (i) a
thickening of the junctional zone >12 mm
(Bazot et al., 2001; Dueholm et al., 2007;
Reinhold et al., 1996). The junctional
zone was identified on T2-weighted
sequences as the distinct inner lower
signal area that separates the central
endometrium (high signal intensity) from
the outer myometrium (intermediate
signal) (Brown et al.,, 1991; Scoutt et al.,
1997). The maximal thickness of the
junctional zone was defined by the
greatest antero-posterior dimension
measured on sagittal T2-weighted
sequences and only in areas without
fibroids. When the junctional zone could
not be accurately measured and if no
intramyometrial cyst was identified, then
the diagnosis of adenomyosis was not
retained.

The progression of adenomyosis

after the UPA treatment was defined

by the presence at least one of the
aforementioned criteria of adenomyosis
on the pre-MRI and by at least one

of the following on the post-MRI: (i)
increased thickness of the junctional
zone >20% and/or (ii) increased number
of intramyometrial cysts. The appearance
of adenomyosis was defined by the
absence of the aforementioned criteria
of adenomyosis on the pre-MRI and the
presence of at least one of these criteria
on the post-MRI.

The pre- and post-MRI were classified

by subtypes based on the localization

of adenomyosis according to the
classification suggested by Kishi et al.
(2012), which was enhanced by Bazot
and Darai (2018): (i) intrinsic or internal
adenomyosis (focal or diffuse) when
adenomyosis was limited to the inner
layer of the uterus in direct connection
to the junctional zone without affecting
the outer structures; (ii) extrinsic or
external adenomyosis when limited to
the outer shell of the uterus without
connection to the junctional zone; (iii)
intramural adenomyosis when occurring
alone unrelated to the junctional zone or
the serosa; and (iv) indeterminate when
adenomyosis did not meet the criteria
for any of the aforementioned subtypes
or when adenomyosis was only diagnosed
by an isolated thickening of the junctional

zone >12 mm (Bazot and Darai, 2018;
Kishi et al., 2012).

Through a secondary unblinded
interpretation by both radiologists,
the aspect of the endometrium was
compared between the pre- and post-
MRI. PAEC was suspected when the
endometrium was thicker after the
treatment and presented new cystic
dilatations (Williams et al., 2012). The
suspicion of PAEC was retained only
when both radiologists agreed on the
presence of these aforementioned
criteria.

End-points

The primary end-points were the
percentage of patients for whom
adenomyosis progressed among the
patients presenting adenomyosis on the
pre-MRI and the percentage of patients
for whom adenomyosis appeared after
UPA treatment among patients who did
not present adenomyosis on the pre-
MRI. The secondary end-point was the
percentage of patients for whom a PAEC
was suspected on the post-MRI among
patients who presented a progression or
an appearance of adenomyosis.

Statistical analysis

Due to the absence of prior data
regarding the evolution of adenomyosis
under UPA treatment, no sample size
could be estimated for this pilot studly.
All patients who were treated with UPA
during the study period and who met the
selection criteria were included.

The baseline characteristics of the
patients are reported as the mean = SD
or the median (minimum-maximum)
for quantitative variables and as counts
(percentages) for categorial variables.

Categorical variables were compared
using Fisher's exact test. Variations
before and after the MRI were compared
using McNemar's test for qualitative
variables and the paired Wilcoxon test for
quantitative variables. The comparison of
suspicion of PAEC between progressive
adenomyosis and non-progressive
adenomyosis was performed using
Pearson's chi-squared test.

All statistical analyses were two-tailed,
and results were considered significant
when P-values <0.05 were obtained.
These analyses were performed using
SPSS Statistics for Windows, Version
20.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Population

Between January 2014 and December
2017, 73 patients were considered

for inclusion. After the exclusion of
one patient who underwent surgery
before the end of the UPA treatment,
72 patients were included in the final
analysis. The mean age was 394 = 5.8
years. The median gravidity and parity
were 2 (0-8) and 1 (0-7), respectively.

Interobserver agreement

Among the 72 patients included, the
radiologists disagreed about the presence
of adenomyosis only for three patients
(4.2%). The radiologists disagreed about
the presence of adenomyosis on the
pre-MRI for one patient. The presence
of adenomyosis was ruled out for this
patient after a secondary analysis by
both radiologists. Adenomyosis was also
absent on the post-MRI for this patient.
The radiologists disagreed about the
appearance of adenomyosis on the post-
MRI for two patients. The presence of
adenomyosis was confirmed for these
two patients after a secondary analysis.

The agreement between observers
regarding the count of intramyometrial
cysts and the measurement of the
junctional zone was excellent (Cohen's
kappa = 0.947 and 0.838, respectively;
P < 0.001 for both).

Evolution of adenomyosis under UPA
Among the 72 patients included, 15 were
diagnosed with adenomyosis on the pre-

MRI (TABLE 1).

Twelve of these 15 patients (80.0%) had
an increased number of intramyometrial
cysts after the UPA treatment than
before. The median number of
intramyometrial cysts was significantly
greater after treatment (10 [2-30]) than
before (2 [0-10]; P = 0.002). In three
patients, who only presented a thickening
of the junctional zone >12 mm without
intramyometrial cysts on the pre-MR,
intramyometrial cysts were observed on
the post-MRI (FIGURE 1).

The median thickness of the junctional
zone was similar before (13.5 [2-21] mm)
and after the UPA treatment (11.0 [5-21]
mm; n = 14; P = 0.640). Only three
patients had an increased thickness

of the junctional zone >20%, all of
whom also had an increased number of
intramyometrial cysts.



TABLE 1 MRI CHARACTERISTICS OF PATIENTS FOR WHOM ADENOMYOSIS WAS DIAGNOSED ON THE MRI BEFORE THE

UPA TREATMENT (N = 15)

n MRI before UPA treatment  MRI after UPA treatment  P-value®
Diagnosis of adenomyosis
Junctional zone >12 mm 15 8/15 (53) 6/15 (40) -
type="Other" Presence of intramyometrial cysts 15 12/15 (80) 15/15 (100) -
Classification of adenomyosis
Focal internal adenomyosis 15 10/15 (67) 10/15 (67) -
Diffuse internal adenomyosis 15 115 (7) 415 (27) -
Intramural adenomyoma 15 115 (7) 1715 (7) -
External adenomyosis 15 0715 (0) 0715 (0) -
Isolated thickening of the junctional zone 15 3/15 (20) 0715 (0) -
Number of intramyometrial cysts, median (minimum-maximum) 15 2 (0-10) 10 (2-30) 0.002"
Thickness of the junctional zone (mm), median (minimum-maximum) 14 13.5 (2-21) 11.0 (5-21) 0.640
Progression of adenomyosis 15 - 12/15 (80) -
Increased thickness of the junctional zone >20% 14 - 3/14 (21) -
Increased number of intramyometrial cysts 15 - 12/15 (80) -
PAEC 15 - 9/15 (60) -

Data are presented as n (%).
™ P-value <0.01.

MRI = magnetic resonance imaging; PAEC = progesterone receptor modulator-associated endometrial changes; UPA = ulipristal acetate.

2 Only the statistical analyses to compare the number of intramyometrial cysts and the thickness of the junctional zone before and after the treatment were conducted.

Appearance of adenomyosis under
UPA

Adenomyosis was not observed on

the pre-MRI for 57 of the 72 patients
included (TABLE 2). Among these 57
patients, the appearance of adenomyosis
was observed on the post-MRI for

15 patients (26.3%). The appearance

of adenomyosis after treatment was

exclusively represented by emerging
intramyometrial cysts (FIGURE 2). The
median number of intramyometrial cysts
among these patients on the MRI after
treatment was 3 (2-20). The median
thickness of the junctional zone was the
same before (7.0 [3-11] mm; n = 12) and
after treatment (7.5 [3-13] mm; n =13;

P = 0.670).

Classification of adenomyosis

Eleven of the 15 patients (73.3%) who
were diagnosed with adenomyosis on
the pre-MRI had internal adenomyosis
(TABLE 1). These 11 patients still had
internal adenomyosis on the post-
MRI; for nine of these patients, the
intramyometrial cysts increased in
number after treatment. One patient

FIGURE 1 Example of a progression of adenomyosis after ulipristal acetate (UPA) treatment on T2-weighted sagittal sequences. (A) Magnetic
resonance imaging (MRI) before UPA treatment; (B) MRI after UPA treatment.



TABLE 2 MRI CHARACTERISTICS OF PATIENTS FOR WHOM ADENOMYOSIS APPEARED AFTER THE UPA TREATMENT

(N =15)
n  MRI before UPA treatment n MRI after UPA treatment P-value
Diagnosis of adenomyosis
Junctional zone >12 mm - - 15 2/15 (13) -
Presence of intramyometrial cysts - - 15 15/15 (100) -
Classification of adenomyosis
Focal internal adenomyosis - - 15 14/15 (93) -
Diffuse internal adenomyosis - - 15 0/15(0) -
Intramural adenomyoma - - 15 0/15 (0) -
External adenomyosis - - 15 1715 (7) -
Isolated thickening of the junctional zone - - 15 0/15 (0) -
Number of intramyometrial cysts, median (minimum-maximum) - - 15 3(2-20) -
Thickness of the junctional zone (mm), median (minimum-maximum) 12 7.0 (3-11) 13 75 (3-13) 0.670
PAEC - - 15 5/15(33)

Data are presented as n (%).

MRI = magnetic resonance imaging; PAEC = progesterone receptor modulator-associated endometrial changes; UPA = ulipristal acetate.

20nly the statistical analyses to compare the number of intramyometrial cysts and the thickness of the junctional zone before and after the treatment were conducted.

was diagnosed with an intramural
adenomyoma, which remained
unchanged on the post-MRI. Three
patients were diagnosed with an isolated
thickening of the junctional zone >12
mm without any direct criteria. Internal
adenomyosis appeared on the post-MRI
for all three of these patients.

Fourteen of the 15 patients (93%)

for whom adenomyosis appeared

on the post-MRI had internal diffuse
adenomyosis (TABLE 2). For one patient,
who was not diagnosed with adenomyosis

on the pre-MRI, external adenomyosis
was observed on the post-MRI.

Association with the suspicion of PAEC
PAEC were suspected on the post-MRI
in 24 of the 72 patients included (33%).
Among the 30 patients who either

had a progression or an appearance of
adenomyosis, 14 (46.7%) presented a
suspicion of PAEC on the MRI after UPA
treatment. Among the 42 patients who
presented neither a progression nor an
appearance of adenomyosis, PAEC was
suspected for 10 (23.8%; P = 0.042).

DISCUSSION

This is the largest study to report the
evolution of adenomyosis in response
to a 3-month treatment course of 5

mg daily doses of UPA on prospectively
collected MRI. The results suggest

that UPA induces either a short-term
progression or an appearance of typical
intramyometrial adenomyotic cysts

in a large proportion of the patients
treated. A progression was assessed

in 12/15 (80%) of patients who already
had adenomyosis, and an appearance

FIGURE 2 Example of an appearance of adenomyosis after ulipristal acetate (UPA) treatment on T2-weighted sagittal sequences. (A) Magnetic
resonance imaging (MRI) before UPA treatment; (B) MRI after UPA treatment.



occurred for 15/57 (26%) of patients who
did not have adenomyosis before the
treatment. Although the intramyometrial
cysts seem to increase in number, the
junctional zone does not seem to be
impacted by the UPA treatment. PAEC
were more frequently suspected in
patients for whom adenomyosis either
progressed or appeared. As these MRI
modifications are involved in distinct
layers of the uterus, they are unlikely

to be confused with one another.
However, it was not possible to verify
the presence of PAEC with histological
data for this study and therefore the
strength of the association between
PAEC and the emergence or progression
of adenomyosis cannot be accurately
reported. Nevertheless, this concomitant
emergence of endometrial (PAEC) and
myometrial (intramyometrial cysts)
observations on MRI suggest that UPA
treatment exerts the same effect on
both eutopic and ectopic endometrium.
According to this hypothesis, the
progression of MRI features of
adenomyosis under UPA treatment
observed in this study would only be

an illustration of PAEC occurring in the
intramyometrial endometrium.

Only two other studies have investigated
the effect of UPA on adenomyosis.
Gracia et al. (2018) retrospectively
compared 41 patients who underwent a
3-month treatment course of 5 mg daily
doses of UPA for symptomatic fibroids
and who also presented ultrasound
features of adenomyosis to 122 patients
who only had uterine fibroids without
adenomyosis. They concluded that
UPA treatment was even more effective
for treating pelvic pain and uterine
bleeding in patients who presented
with adenomyosis and uterine fibroids
than in patients who only presented
with uterine fibroids. They did not
report any data on the evolution of
adenomyosis features on ultrasound.
The retrospective nature of this study
and the statistical arrangements of data
are major impediments to interpretation
of their results. Conway et al. (2019)
reported a case series of six patients
who erroneously received a 3-month
treatment course of 5 mg daily doses
of UPA for adenomyosis. All six patients
presented worsened symptoms

of adenomyosis (dysmenorrhoea,

pelvic pain, dyspareunia and bowel
symptoms) after the treatment than
before. However, these symptoms were
retrospectively assessed, as recalled by

the patients, which impairs the reliability
of the results. The sonographic features
were reportedly enhanced after the

UPA treatment in comparison with

the ultrasounds before the treatment,
which were not performed in their unit.
More recently, Olivier and Jacques
Donnez reported the case of a patient
presenting with adenomyosis who
received a 3-month treatment course

of UPA (Donnez and Donnez, 2020).
The symptoms worsened during

the treatment and MRI features of
adenomyosis were aggravated at the
end of treatment with an increased
number of intramyometrial cysts. One
year after the end of the UPA treatment,
an MRI showed further worsening of
adenomyosis with an increased uterine
volume and a severe full-thickness
adenomyosis. The patient's quality of life
was also greatly impaired. The worsening
of adenomyosis MRI features due to UPA
treatment described in this report is
very similar to what was observed in the
current study.

In comparison, the prospective design,
standardized treatment course and

MRI protocol carried out for this study
ensured a more reliable assessment of
the evolution of adenomyosis under
UPA. Although ultrasound is an effective
and inexpensive means of diagnosis

of adenomyosis, MRI remains more
convenient for such studies because

it allows images of the same patient to
be compared at different times and the
reproducibility of the technique can

be increased by limiting the number of
radiologists involved and by assessing
the inter- and/or intraobserver reliability.
Both direct (intramyometrial cysts) and
indirect (thickness of the junctional
zone) criteria were used to assess the
presence of adenomyosis on MRI. Both
criteria share the same impediment,
namely the lack of sensitivity (Bazot

and Darai, 2018). Studies comparing
imaging and histological outcomes have
reported that intramyometrial cysts are
only observed in half of the MRl when
adenomyosis is assessed histologically
(Bazot et al., 2001; Reinhold et al.,
1996). As stated by Bazot and Darar
(2018), measurement of the junctional
zone is perilous, particularly with the
presence of uterine fibroids, and should
therefore not be used as a sole criterion
to diagnose adenomyosis. Indeed, in the
current study, the junctional zone was
not measurable in 29% of MRI. Using the
two criteria instead of only one criterion

increases sensitivity with a minimal loss of
specificity because intramyometrial cysts
are pathognomonic and a junctional zone
>12 mm is fairly specific for adenomyosis
(Bazot and Darai, 2018; Champaneria
et al,, 2010). However, interpretation

of the results must be measured by a
few considerations. Firstly, this study
only provides imaging information,

and whether any patients presented
symptoms of adenomyosis before
treatment or how these symptoms
evolved after treatment cannot be
stated. The most common symptoms

of adenomyosis are uterine bleeding

and pelvic pain (Chapron et al., 2020).
Although the PEARL studies clearly
demonstrated that UPA was effective

in reducing these symptoms in the
context of uterine fibroids, the particular
population of women affected by both
uterine fibroids and adenomyosis was
not investigated (Donnez et al., 2012aq,
2012b). Thus, the clinical evolution of
these patients remains unresolved. The
myometrial MRI changes described

in this study should not be overly
interpreted as a sign of aggravation of
adenomyosis on their own, and clinical
evaluation remains paramount. Secondly,
MRI were conducted immediately after
the UPA treatment for this study and

it is therefore impossible to determine
whether the emerging intramyometrial
cysts would spontaneously regress as

has been described for PAEC (Donnez
et al., 2012a, 2012b). The evaluation

of the long-term evolution would have
required a third MRl months after the
end of the UPA treatment, which was
not conceivable for this study given

that the vast majority of the patients
underwent surgery shortly after the end
of treatment. Thirdly, adenomyosis was
not histologically confirmed and although
intramyometrial cysts are fairly specific
of adenomyosis, other intramyometrial
changes specific to UPA cannot be ruled
out, especially because the thickness of
the junctional zone remained unchanged
after treatment. Finally, this being a pilot
study on a limited number of patients
that could not be calculated beforehand,
and given the paucity of the scientific
literature on this specific matter,
generalization of the conclusions remains
uncertain.

The pathogenesis of adenomyosis,

while still debated, involves sex steroid
hormone aberrations with an increase of
oestrogen receptor activity and a down-
regulation of progesterone receptors



(Kitawaki et al., 2000; Nie et al., 2010;
Oehler et al., 2004; Vannuccini et al.,
2017). These hormonal modifications
have been described as the primary
elements of a cascade of reactions
involving numerous molecular pathways
and resulting in the invasion of the
myometrium by endometrial tissue
(Vannuccini et al., 2017). The association
between selective oestrogen receptor
modulators (SERM) such as tamoxifen,
which is prescribed for breast cancers
in postmenopausal women, and the
presence of adenomyosis has long
been described (Cohen et al., 1998;
McCluggage et al., 2000). Similar

data are missing for SPRM. In 2017, an
observational study with histological
and molecular analyses of endometrial
samples to determine the effect of UPA
on the endometrium was conducted
(Whitaker et al., 2017). The UPA
treatment altered the expression of
mRNA encoding sex steroid receptors.
Progesterone receptors were expressed
in differential manners within the
endometrium, with a down-regulation
within the stroma and an up-regulation
within the glandular epithelium.

These altered gene expressions could
somehow explain the emergence or the
progression of adenomyosis that were
observed in the present study.

Thus, the results of this study suggest
that a 3-month treatment course of daily
5 mg doses of UPA could provoke a
short-term progression or an emergence
of typical adenomyosis intramyometrial
cysts on MRI exams. Although no clinical
data about the evolution of symptoms is
reported, these results do not encourage
further research on the use of UPA as a
treatment for adenomyosis.
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