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Abstract This study seeks to analyze the association be-
tween adenomyosis diagnosed by magnetic resonance im-
aging (MRI) and endometriosis. This is a prospective study
of consecutive patients. One hundred fifty-two patients with
histologically confirmed endometriosis. Patients were sub-
mitted to MRI, then divided into Group A (with adenomyo-
sis) and Group B (without adenomyosis). Thickness of the
junctional zone and the presence of intramyometrial cysts
were the principal criteria for diagnosis of adenomyosis.
MRI data were correlated with clinical status, staging, sites
affected, and histological classification of endometriosis.
The prevalence of adenomyosis in endometriosis patients
was 42.76 %. Patients with endometriosis and adenomyosis
were more likely than those without adenomyosis to report
severe or incapacitating dysmenorrhea (61.53 % in Group
A; 44.83 % in Group B; p00.041) and deep dyspareunia
(64.61 % in Group A; 41.38 % in Group B; p00.005), to
have stage IV endometriosis (50.77 % in Group A; 33.34 %
in Group B; p00.03), to have endometriosis of the rectosig-
moid (49.23 % in Group A; 32.18 % in Group B; p00.033),

and to have undifferentiated or mixed histological types of
endometriosis (52.31 % in Group A; 34.48 % in Group B;
p00.028). A correlation was found between adenomyosis
and deep endometriosis with poorer prognosis, particularly
endometriosis of the rectosigmoid.
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Introduction

Adenomyosis is a gynecological disease characterized by
the presence of endometrial glands and stroma in the myo-
metrium, generally covered by smooth muscle hyperplasia
[1–3]. Its prevalence is unclear, ranging from 15 % to 20 %
[4–6] and reaching coefficients of up to 90 % when infertile
patients are taken into consideration [7]. Classically, the
diagnosis of adenomyosis was based on histology [1, 2].
Morphometric studies show that the myocytes of the sub-
endometrial layer are characterized by a nuclear increase, a
reduction in the extracellular matrix and in water volume
compared with cells located in the external layer of the
myometrium [8]. These cell differences observed in the
subendometrial myocytes and around foci of adenomyosis
permit identification of the junctional zone and poorly de-
fined low density areas of the myometrium on T2-weighted
magnetic resonance imaging (MRI) sequences [8].

The presence of endometrial components in the myome-
trium may be expressed by an increase in the thickness of
the junctional zone on MRI [9]. Most authors agree that a
junctional zone thickness ≥12 mm is indicative of a uterus
with adenomyosis [5, 10, 11]. The presence of areas of low
intensity and poorly defined borders surrounding points of
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high signal intensity on T2-weighted sequences may repre-
sent a second criterion for diagnosis [5, 11–15], constituting
what are referred to as intramyometrial cysts [5].

Transvaginal ultrasound is the natural first choice of
image modality when investigating pelvic pain and endo-
metriosis (including deep lesions) [16, 17]. MRI represents
an accurate method for the detection of adenomyosis, sen-
sitivity, and specificity varying from 86 % to 100 % [5, 14,
18–22], making this a highly effective tool for the diagnosis
of this disease [14].

There is a multitude of theories with respect to the asso-
ciation between adenomyosis and endometriosis; however,
other investigators consider them to be two distinct entities
[23, 24]. No studies have yet been performed to correlate the
two diseases from a diagnostic point of view, taking into
consideration the relationship between the ectopic implan-
tation of glands and endometrial stroma in the myometrium,
and the sites of implantation and the severity of the foci of
endometriosis. Therefore, the objective of the present study
was to evaluate the prevalence of adenomyosis in patients
with endometriosis and to verify the association of a diag-
nosis of adenomyosis according to MRI and the following
parameters of endometriosis: clinical status, staging [25],
the presence of undifferentiation according to histological
classification [26] and the sites affected by the disease
(peritoneum, ovary, or deep endometriosis).

Methods

A total of 170 patients consecutively attending the Endo-
metriosis Clinic of the Teaching Hospital of the School of
Medicine, University of São Paulo between February 2004
and October 2008 with an indication for videolaparoscopy
based on clinical history, physical examination, pelvic
echography, and MRI were evaluated according to the pro-
tocol used in cases of patients with a clinical suspicion of
endometriosis.

In accordance with MRI, the patients were divided into
two groups: Group A in which MRI findings were indicative
of adenomyosis and Group B in which there were no signs
indicative of adenomyosis.

Following surgery, 18 patients were excluded because
they did not present endometriosis at laparoscopy and/or
histological examination. According to the objectives of
our study, to describe the MRI findings in patients with
endometriosis, we decided to exclude these patients. The
following inclusion criteria were applied to patients in
Group A: age 20–45 years, histologically confirmed endo-
metriosis, and MRI findings compatible with a diagnosis of
adenomyosis. In addition, the patient should not have been
in use of hormones in the 3 months preceding videolaparo-
scopy (including GnRH analogs, progestogens, and

hormonal contraceptives) and should have no contraindica-
tions to undergoing MRI. For Group B, the same inclusion
criteria were applied as for Group A; however, MRI findings
for patients in this group had to indicate an absence of
adenomyosis. The study was approved by the institution’s
Internal Review Board and all the patients read and signed
an informed consent form.

With respect to the clinical status of endometriosis, the
presence of acyclic pelvic pain, dysmenorrheal, and dyspareu-
nia was recorded, as described by the patients with the use of a
visual analog scale. Cyclic bowel and urinary abnormalities
(during menstruation) and infertility status were also recorded.

In these patients, endometriosis was classified during
laparoscopy as stages I to IV in accordance with the criteria
defined by the American Society for Reproductive Medicine
(ASRM), 1996 revision [25].

The most important site affected by endometriosis was
defined in accordance with the severity of the disease in the
affected organ. Three categories were established: peritoneal
endometriosis, ovarian endometriosis, and deep endometri-
osis (lesions with a depth>5 mm), which included retrocer-
vical and bowel lesions as well as lesions of the ureter,
bladder, and vagina.

Tissue was analyzed histologically in accordance with
the classification patterns proposed by Abrão et al. [26]:
stromal, well-differentiated glandular, undifferentiated glan-
dular, or mixed differentiation glandular (presence of epi-
thelia with well-differentiated and undifferentiated patterns
at the same site). To facilitate analysis, differential was
defined as the presence or absence of endometriosis with
an undifferentiated histological pattern, since this is the
histological type with the poorest prognosis [26].

All pelvic MRI exams were performed using a 1.5 Tesla
GE Signa scanner (General Electric Medical Systems, Mil-
waukee, WI) or a 1.5 Tesla Philips scanner with an 8-
channel torso coil or cardiac coil for signal reception and
transmission. All the patients had fasted for 4 h prior to the
exam and were placed in the dorsal decubitus position with
their arms raised above their heads. Vaginal gel was used
when no contraindications were present. Gadolinium con-
trast medium (10–20 ml) was manually injected intrave-
nously at a speed of approximately 2.0 ml/s.

Morphology of the junctional zone, a subendometrial
region of low signal intensity, was evaluated on T1- (axial
plane) and T2-weighted sequences (axial, sagittal and coro-
nal planes). T1-weighted sequences were used to detect
hemorrhagic foci in the junctional zone and in the myome-
trium. The other morphological alterations were observed in
the T2-weighted sequences.

To determine a diagnosis of adenomyosis by pelvic MRI,
the following criteria were taken into consideration [5, 9]:
focal or diffuse thickening of the junctional zone ≥12 mm;
the presence of intramyometrial cysts, which consists of a
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high signal area of the myometrium surrounded by an area
of low intensity signal with poorly defined borders on T2-
weighted sequences.

Categorical variables were analyzed using the chi-square
test. Fisher’s exact test was used whenever the distribution
of the variable under analysis rendered the chi-square test
inviable. The continuous quantitative variables were com-
pared using Student’s t test. All statistical analyses were
performed using the SPSS statistical software program
(SPSS Inc., USA), adopting a significance level of 5 %.

Results

A total of 152 women with endometriosis (diagnosed by
histopathology following videolaparoscopy) were analyzed,
65 (42.8 %) of whom were found to have adenomyosis on
pelvic MRI (Group A), while 87 (56.2 %) did not (Group
B). The clinical and epidemiological characteristics of the
study participants are shown in Table 1.

An association was found between a diagnosis of adeno-
myosis (Group A) and a greater likelihood of dysmenorrhea
(severe or incapacitating) and deep dyspareunia. No differ-
ences were found between the two groups with respect to
any of the other symptoms and there were no differences in
findings detected at physical examination.

When the staging of endometriosis obtained during video-
laparoscopy in the 152 patients was compared between the
two study groups, a relationship was found between adeno-
myosis and advanced stages of endometriosis (Table 2). This
association was present when patients with stages III and IV
were grouped together and became even more expressive
when the presence of adenomyosis was investigated only in
patients with stage IV endometriosis. Table 3 shows the dis-
tribution of the patients with and without adenomyosis
according to the site most severely affected by pelvic
endometriosis.

In the evaluation of the histological type of endometriosis
(Table 4), the presence of undifferentiated or mixed histo-
logical patterns of endometriosis in the tissue studied was
significantly more common in the patients with adenomyo-
sis (Group A; p00.028).

Discussion

Great advances have been made in the field of diagnosis and
in the surgical treatment of deep endometriosis. In addition,
new aspects are now beginning to be understood within the
realm of etiopathogeny. Little is known about adenomyosis.
There is an intuitive association with endometriosis. The
tissues involved, the sites affected, the clinical status all
connect these two diseases; however, a more objective con-
firmation of this association is required. Evaluating the
characteristics of the two study groups, no differences were
found between the two with respect to epidemiological
parameters. There was a predominance of white patients,
which is in agreement with data published by Arruda et al.
[27]. The homogeneity found in the present study reinforces
the power of this present analysis, since the only difference
between the two groups was the variable under investiga-
tion: a diagnosis of adenomyosis on MRI.

The purpose of using imaging exams to diagnose adeno-
myosis is to study the disease in patients in whom hyster-
ectomy is not indicated. This became feasible and MRI is

Table 1 Epidemiological and clinical characteristics of the patients in
Group A (with adenomyosis) compared to the patients in Group B
(without adenomyosis)

Group A
(N065)

Group B
(N087)

p value

Skin color

Yellow 4 (6.15 %) 8 (9.19 %)

White 47 (72.30 %) 58 (66.67 %)

Black 14 (21.55 %) 21 (24.14 %) 0.699

Pregnancies

0 41 (63.10 %) 56 (64.37 %)

1 20 (30.77 %) 26 (29.88 %)

2 4 (6.15 %) 4 (4.60 %) 0.717

Mean age 33.43 32.82 0.474

Clinical data

Dysmenorrhea 40 (61.53 %) 39 (44.83 %) 0.041*

Acyclic pelvic
pain

22 (33.85 %) 19 (21.84 %) 0.099

Dyspareunia 42 (64.61 %) 36 (41.38 %) 0.005

Infertility 31 (47.69 %) 41 (47.13 %) 0.945

Cyclic bowel
symptoms

32 (49.23 %) 32 (36.78 %) 0.124

Cyclic urinary
symptoms

3 (4.61 %) 7 (8.04 %) 0.517

*p<0.05

Table 2 Evaluation of the patients in Group A (with adenomyosis)
compared with the patients in Group B (without adenomyosis), accord-
ing to the stage of endometriosis (ASRM, 1996)

Stage Group A (N065) Group B (N087) p value

I 9 (13.85 %) 26 (29.87 %) 0.020*

II 14 (21.54 %) 19 (21.84 %) 0.965

I/II 23 (35.38 %) 45 (51.72 %) 0.045*

III 9 (13.85 %) 13 (14.49 %) 0.849

IV 33 (50.77 %) 29 (33.34 %) 0.030*

III/IV 42 (64.61 %) 42 (48.27 %) 0.045*

*p<0.05
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currently considered to be a highly accurate tool for the
diagnosis of this pathology [7, 11, 12, 14, 28]. The radio-
logical criteria selected in the present study for the diagnosis
of adenomyosis were those most generally accepted in the
literature: thickness of the junctional zone ≥12 mm and the
presence of intramyometrial cysts, regions of hyperintense
signals surrounded by an area of low intensity signals and
poorly defined borders on T2-weighted sequences [5, 14,
19–21]. In the 152 patients with a diagnosis of endometri-
osis in the present study, critical analysis of their MRI scans
revealed that 65 patients (42.8 %) had a diagnosis of adeno-
myosis. The coefficient depends to a great extent on the
characteristics, principally the clinical characteristics of the
study population [1, 29].

The prevalence of adenomyosis in patients with endome-
triosis has been evaluated in few studies. Bazot et al. [30]
reported a prevalence of adenomyosis of 27 % in patients
with endometriosis. On the other hand, Kunz et al. [7]
reported a prevalence of 79 %, which increased to 90 %
when adenomyosis was diagnosed in patients with endome-
triosis and female infertility. Moreover, Larsen et al. [31]
found that in 34.6 % of patients with endometriosis had
adenomyosis compared to 19.4 % in the control patients.
In a recent study published by Dai et al. [32], adenomyosis

was diagnosed in 15.8 % of patients presenting deep endo-
metriosis and it was significantly higher than in patients
without deep endometriosis.

Parker et al. [28] evaluated chronic pelvic pain in women
with endometriosis and reported a prevalence of adenomyo-
sis, as diagnosed by MRI, of 40 %. In the present study, the
patients were symptomatic with respect to endometriosis,
meeting the criteria for an indication for videolaparoscopy.
Therefore, the 42.8 % prevalence of adenomyosis in endo-
metriosis patients that was found in this study would appear
to be compatible with the data in the literature considering
the characteristics of the study population. Furthermore,
there were statistically more cases of severe or incapacitat-
ing dysmenorrhea and deep dyspareunia in the group of
patients with adenomyosis compared to the group with a
diagnosis of endometriosis alone. It is comprehensible that
dysmenorrhea would be more severe in this group bearing in
mind the factors triggered by the combination of these two
pathologies. Dyspareunia was more intense in patients of
Group A, probably as a result of the associated deep endo-
metriotic lesions, since the severity of symptoms is directly
associated with the depth of the lesions [33–35]. Therefore,
as has been shown in cases of endometriosis in which there
is a significant correlation between deep dyspareunia and
retrocervical endometriotic lesions [36], the severity of the
symptoms in adenomyosis also correlates with the extension
and depth of the myometrial invasion of the lesion [37, 38].

With respect to the endometriosis staging classification
system proposed by the ASRM in 1985 and revised in 1996
[25], adenomyosis was found to be associated with more
advanced stages of endometriosis, particularly stage IV of
the disease. These data are in agreement with a study pub-
lished by Kunz et al. [7] in which these authors correlated
moderate and severe endometriosis with a junctional zone
thickness of 12.4 mm (adenomyosis), with p00.02. The
stage IV was also found among women with severe endo-
metriosis, 42.8 % had adenomyosis, with deeper wall inva-
sion, compared to 29.4 % in the women with other stages of
endometriosis [31].

Considering the site affected by endometriosis and its
association with adenomyosis, a greater association was
found between adenomyosis and cases of deep retrocervical
endometriosis (60 %; p00.01) and those in which endome-
triosis was affecting the rectosigmoid (49.2 %; p00.03).
Parker et al. [28] also suggested an association between
adenomyosis and deep endometriosis; however, these
authors emphasized that due to the small sample size in
their study, it was impossible to correlate the data with the
stage of endometriosis.

With respect to the histological classification of the
disease [26], there was a significantly greater incidence of
undifferentiated endometriosis, either in the pure or mixed
form, in the group of patients with adenomyosis compared

Table 3 Evaluation of the patients in Group A (with adenomyosis) in
relation to the patients in Group B (without adenomyosis), according to
the site of the endometriotic lesion

Site Group A (N065) Group B (N087) p value

Peritoneal 26 (40 %) 49 (56.32 %) 0.046*

Ovarian 42 (64.61 %) 45 (51.72 %) 0.112

Deep

Retrocervical 39 (60 %) 34 (39.08 %) 0.011*

Vagina 5 (7.69 %) 4 (4.60 %) 0.498

Bladder 6 (9.23 %) 8 (9.19 %) 0.994

Ureter 6 (9.23 %) 3 (3.45 %) 0.172

Rectosigmoid 32 (49.23 %) 28 (32.18 %) 0.033*

*p<0.05

Table 4 Evaluation of the patients in Group A (with adenomyosis) in
relation to the patients in Group B (without adenomyosis), according to
the presence of undifferentiated histological pattern in the endometri-
otic lesion

Histology Group A
(N065)

Group B
(N087)

Well-differentiated glandular or
stromal disease

31 (47.69 %) 57 (65.52 %)

Undifferentiated glandular or mixed
disease

34 (52.31 %) 30 (34.48 %)

p00.028
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to the group of patients with endometriosis alone (p00.028).
These data are compatible with the finding that patients with
undifferentiated endometriosis have more severe forms of
endometriosis [26, 39].

These findings confirm previous data correlating adeno-
myosis with deep endometriosis (principally bowel endo-
metriosis) and with advanced stages of the disease [25]. An
association was therefore established between adenomyosis
and cases of endometriosis with poor prognosis.

Despite the lack of studies in which patients with endo-
metriosis were analyzed according to the present format,
particularly correlating endometriosis with adenomyosis, it
is worth mentioning the publication of Landi et al. [11], who
reported poorer prognosis in patients with concurrent adeno-
myosis and endometriosis. However, they did not establish
any satisfactory association with staging or the site of foci of
endometriosis. Peritoneal lesions present as epithelial glands
covered with endometrial-type stroma. This feature is absent
in deep lesions that involve smooth muscle tissue [40, 41]
similar to adenomyosis lesions. In the present study, an
association was found between adenomyosis and deep en-
dometriosis. It should be emphasized that it is the deep
rather than the superficial endometriotic foci that resemble
those found in adenomyosis [42].

When the three different forms of endometriosis, perito-
neal, ovarian, and that affecting the rectovaginal septum
were defined, Nisolle and Donnez [43] attributed different
etiopathogenies to the peritoneal form of the disease
(implants resulting from retrograde menstruation) and to the
deep lesions, said to correspond to an adenomyotic nodule
originating from Müllerian remnants by means of metaplasia
[40, 41, 44]. These resemble an adenomyoma, an accumula-
tion of smooth muscle tissue and endometrial glands with
scarce stroma [40, 41, 44]. Well-grounded studies have shown
that the nodules of deep retrocervical, and bowel endometri-
osis are not the result of deep infiltrative endometriosis but are
similar to the nodules of adenomyosis that develop from
Müllerian remnants by metaplasia [40, 41, 44].

As deep endometriosis, adenomyosis has also been
explained [4, 45] as a condition originating from Müllerian
remnants by metaplasia. These authors presume that there
are transitional quiescent Müllerian elements between the
endometrium and the myometrium that would have the
capacity to develop by metaplasia.

The close association found in this study between adeno-
myosis and deep endometriosis, associated with advanced
stages and pure or mixed undifferentiated histological pat-
terns, permits some common theories to be expounded on
the genesis of endometriosis and that of adenomyosis.
According to the present findings, adenomyosis may be inter-
preted as a marker for deep endometriosis. Nevertheless, more
studies need to be performed to supply further useful infor-
mation and a better understanding of the association between

these two diseases, providing greater knowledge on their
etiopathogenies and developing new instruments for clinical
practice.
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