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Abstract
The current study was designed to evaluate the relationship between adenomyosis and its subtypes with endometriotic lesions
(ovarian endometrioma (OMAs) and posterior deep infiltrative endometriosis (DIE)), to examine the probability of existence of a
common cause of these mysterious diseases, and to evaluate the accuracy, sensitivity, and specificity of both transvaginal
ultrasonography (TVS) and MRI in diagnosis of adenomyotic uterus. In this retrospective cross-sectional study, we selected
154 women with coexistence of endometriosis and adenomyosis according to their imaging, intraoperative, or pathological
findings who were nominated for laparoscopic surgery. Eighty-six patients with just DIE resection without LH (laparoscopic
hysterectomy) (group 1), and 68 patients with LH + DIE resection (group 2). The accuracy, sensitivity, and specificity of
ultrasonographic and MRI findings for diagnosing adenomyosis were 72.1%, 77.6%, 40.0% and 49.2%, 41.5%, 90.0% respec-
tively. So, TVS is a more sensitive diagnostic tool for diagnosing adenomyosis. However, MRI was more specific than TVS in
the diagnosis of diffuse adenomyosis especially with simultaneous presence of uterine leiomyoma. Regarding the association of
different types of adenomyosis (focal and diffuse) with different endometriosis lesions (OMA and posterior compartment DIE),
we just found diffuse type of adenomyosis more frequent in the absence of rectal and rectovaginal septum (RVS) DIE (p ≤ 0.05).
In addition to the questionable different nature of rectal and RVS DIE lesion, there is no relationship between adenomyosis
subtypes and endometriotic lesions.
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Introduction

Adenomyosis is an estrogen-dependent disease caused by the
proliferation of endometrial glands and stroma, leading to ill-
defined lesions within the myometrium [1] and affecting
19.5% of women in their reproductive age [2, 3].

Surrounding myometrium hypertrophy and hyperplasia
can lead to significant focal or diffuse uterine enlargement
[4]. Recent advances in imaging technique have influenced
the diagnosis of adenomyosis. Imaging criteria along with
histopathologic findings are now part of the diagnostic trial
for the detection of adenomyosis [5].

Based on ultrasonographic and MRI appearance,
adenomyosis can be classified into three types: diffuse
adenomyosis, focal adenomyosis, and adenomyoma.
Adenomyosis is called diffuse when endometrial glands or
stroma comprises the myometrium and focal adenomyosis
consists of the aggregated foci of stroma and gland in
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myometrium with additional compensatory hypertrophy of
the surrounding myometrium; moreover, it is not similar to
adenomyoma that was identified as a loculated or regular oval
mass with mixed echogenicity and translesional color flow in
the ultrasound imaging [6].

Adenomyosis has received a great deal of research interest
over the recent years owing to its strong relationship with
endometriosis and even myomatous uterus as reported by re-
cent studies and the importance of their treatment in fertility
preservation [7–11].

Clinical presentations of adenomyosis include menorrha-
gia, metrorrhagia, dysmenorrhea, dyspareunia, chronic pelvic
pain, and infertility [12, 13]. These symptoms are non-specific
and can be associated with other hormone-dependent pelvic
lesions, such as myoma, polyps, deep pelvic endometriosis
(DIE), or endometrial hyperplasia [14, 15].

The pathophysiology of this disease is still unknown and
multiple theories have been proposed for its incidence in mul-
tiparous and nulliparous women:

Tissue Injury and Repair (TIAR)

The estrogen level of the menstrual blood is higher in patients
with adenomyotic uterus than in normal healthy individuals.
Besides, the response to progesterone decreases in the endo-
metrial stromal and functional cells of the patients with
adenomyotic uterus. Therefore, cell proliferation continues
even during the secretory phase of the cycle under the effect
of local estrogen [7, 16–19]. This high estrogen level could
trigger the oxytocin receptors located in the fundo-corneal
raphe of the uterus and induce hyperperistalsis, stress, and
strain in the junctional zone. TIAR can play a major role in
the development of adenomyosis even in nulliparous women
due to hyperestrogenic state, progesterone resistance of
eutopic endometrium rather than disease-free endometrium,
hyperperistalsis of the junctional zone, and increased cell
proliferation.

Continuous stimulation of estrogen and oxytocin receptors
could lead to myometrial muscular injury and fibrosis through
the increased local concentrations of interleukin 6 (IL-6) and
prostaglandin E2 (PGE2) [20, 21].

De Novo Theory

The embryonic pluripotent cells originate from urogenital
ridge and are located in the niche between basal endometrial
cell and intramyometrial region; they are responsible for the
cyclic repair of endomyometrial junction and are able to mi-
grate into the myometrial side. These cells can be transformed
into ectopic endometrial tissues inmyometrial wall and induce
adenomyosis by differentiation into endometrial stroma and
glands [17, 22–25].

The migration and invasion of these multipotential cells
(epithelial–mesenchymal transition (EMT)) have also been
observed in tissue repair and cancer cell migration procedures,
particularly in the hyperestrogenic state [26].

Outside to Inside Invasion Theory

Chaperon and Marcellin hypothesized the migration of ectop-
ic endometrial cells from posterior or anterior compartment
endometriotic nodule to the adjacent myometrium [10, 27].
This hypothesis is corroborated by the increase in prevalence
of focal adenomyosis in the posterior uterine wall (posterior
compartment of pelvis) in patients with DIE (deep infiltrative
endometriosis) as diagnosed by MRI.

However, the pathophysiology of adenomyosis is yet to be
known and cannot be explained by a mere hypothesis due to
the heterogeneous nature of this disease.

Accordingly, the current study was designed to evaluate
the accuracy, sensitivity, and specificity of imaging systems
in diagnosing adenomyosis. This was done by comparing
these procedures with histopathologic findings as a gold stan-
dard for the diagnosis of adenomyosis in order to replace
surgery with a less invasive and more affordable technique;
we also specified the relationship between focal and diffuse
types of adenomyosis and two different phenotypes of endo-
metriosis (OMA and DIE). We further studied the possibility
for a common origin for both diseases, based on their associ-
ation. Our secondary goal was to achieve of a novel treatment,
especially for young infertile women with adenomyosis/
endometriosis.

Materials and Methods

Study Design and Population

A retrospective cross-sectional study was conducted on 3725
patients with clinical symptoms that were indicative of endo-
metriosis over a period of 3 years (March 2015 to
March 2018) in two referral Hospitals of Shiraz University
of Medical Sciences. The study protocol was approved by
the Ethics Committee of Shiraz University of Medical
Sciences (code: IR.SUMS.MED.REC.1399.204) .
Transvaginal (transrectal for virgin women) ultrasonography
and/or MRI were performed and endometriosis diagnosis was
confirmed. Based on the pain symptom, desire for pregnancy,
vital organ involvement, and nonresponse to medical therapy,
919 patients underwent surgery.

We enrolled all endometriotic patients of reproductive age
requiring surgery with findings in favor of adenomyosis in
ultrasound, MRI, and pathologic or intraoperative findings
retrospectively.
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To assess the accuracy, sensitivity, and specificity of the
imaging techniques for adenomyosis diagnosis, we set the
pathology report as the gold standard. Therefore, these data
were examined in a group undergoing DIE resection and a
concomitant laparoscopic hysterectomy. To diagnose the re-
lationship between endometriosis and adenomyosis and its
subtypes, we included all patients suffering from both condi-
tions as confirmed by ultrasound, MRI, pathologic, and intra-
operative findings. Hysterectomy was performed on those
who had symptoms (dysmenorrhea, dyspareunia, dyschezia,
and hypermenorrhea), did not respond to medical treatment,
and had no desire to preserve their fertility or their uterus.

Finally, 154 patients were included in our study and cate-
gorized into two study groups: endometriosis plus LH (endo-
metriosis + LH) = 68 and endometriosis alone (endometriosis
alone) = 86 (Fig. 1).

Preoperative Evaluation

All patients who were referred to our center with a clinical
symptom of endometriosis were evaluated by full history in-
cluding age, parity, body mass index (BMI), and pain symp-
toms such as dysmenorrhea, dyspareunia, dyschezia, chronic
pelvic pain, and AUB, physical examination (vaginal or cul-
de-sac tender point and nodularity or palpable adnexal
masses) and transvaginal (or transrectal for virgin women)
ul t rasonography, and/or MRI, which conf i rmed

endometriosis. At the beginning of the study, a written in-
formed consent was obtained from all patients

Transvaginal Ultrasonography (TVS)

All 154 ultrasonography experiments were accomplished by a
single expert gynecologist (first author); ultrasonography was
carried out using 7.5 MHz probe (Ultrasonix OP machine;
British Columbia, Canada or Mindray DC-8Exp ultrasound
machine; China, R&D USA) with partially distended bladder
and bowel preparation. Ovaries and pelvic compartments (an-
terior and posterior) were checked for any evidence of OMA
and DIEs. Similar to our previous article [28], three or more of
the following ultrasonographic features were required for the
diagnosis of adenomyosis: globally enlarged uterus (enlarged
fundus), asymmetrically enlarged uterus (anterior posterior
asymmetry), round cystic area (2–9 mm) within the
myometrium, heterogeneous myometrial echotexture and
hyperechogenic islands, myometrial hypoechoic linear stria-
tions (fan-shaped shadowing), and indistinct and fuzzy transi-
tional zone; diffuse minimal vascularity was detected in ultra-
sound which did not indicate the normal course of the arcuate
and radial arteries. A “question mark” was defined when the
uterine corpus was flexed backwards [29–31].

According to Exacoustos et al. and also Lazzeri et al. The
diagnostic criteria for focal adenomyosis included the follow-
ing: the uterine contour is often regular, uterine walls are often
symmetric, the lesion is ill-defined or well-defined cystic, and
it is mostly surrounded by normal myometrium. There may be
intramyometrial focal areas of mixed echogenicity, small and
large cystic formation in myometrium or subendometrial re-
gion, hyperechogenic islands, subendometrial echogenic lines
or buds, and sporadic vascularity on color Doppler. In this
study, the adenomyosis classification was used according to
Lazzeris classification of adenomyosis [32–34].

Magnetic Resonance Imaging (MRI)

From 154 patients with clinical and radiological or patholog-
ical evidence of adenomyosis, MRI was only performed on
128 by a single expert radiologist. Not all patients were eligi-
ble for MRI due to claustrophobia, intrauterine device, tattoos
in the area of interest, and ocular prosthesis.

MRI criteria used for adenomyosis diagnosis were in-
creased thickness of junctional zone (JZ), formation of an
ill-defined area of low signal intensity on T2-weighted image
representing the smooth muscle hyperplasia in association
with the heterotopic endometrial tissue, cystic dilatation of
gland, and hemorrhagic foci. The uterus may be enlarged with
asymmetric outline, especially in the fundus and posterior
uterine wall.

JZ thickness ≥ 12 mm is regarded as diagnostic, and JZ <
8mm is considered as exclusion for adenomyosis. JZ from 8–

Fig. 1 The study groups and numbers of patients per group. Laparoscopic
hysterectomy = LH, endometriosis surgery = Endo, deep infiltrative
endometriosis = DIE
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12 mm requires ancillary MRI findings that can support the
diagnosis.

Focal adenomyosis is represented with localized intersec-
tion of adenomyotic glands, forming a mass-like lesion of
adenomyosis, typically situated intramyometrially and in the
corpus of the uterus extending directly from junctional zone to
anterior or posterior part of the myometrium [14, 35, 36].

Operative Finding and Procedure

Laparoscopic radical excision of DIEs with LH (68 patients)
or without LH (86 patients) was performed by one laparoscop-
ic subspecialist (first author). Whole bowel preparation was
routinely conducted on all candidates for endometriosis lapa-
roscopic surgery. Preoperative imaging is conducive to a well-
planned operation. Video recording during the operation
allowed the physicians to review the procedure when required.
Posterior compartment DIEs refer to the lesions which in-
volved ovarian fossa, uterosacral ligament, rectal and
rectovaginal septum, rectocervical area, and bowel. Disease
was staged according to the revised American Society for
Reproductive Medicine classification (ASRM) [37]. The ob-
jective of the surgery was to excise all DIEs and restore nor-
mal pelvic anatomy. The procedure started with OMA by
either ablation, cystectomy, or oophorectomy. afterwards,
ovar ian suspension was performed fol lowed by
salpingectomy, ureteric dissection, and pararectal and
paravesical dissection according to the location of the nodules.
Rectovaginal space dissection was done if rectosigmoid mo-
bilization was required. After that, excision of DIEs was done
in the anterior compartments (bladder, uterovesical peritone-
um, round ligament) and the posterior and lateral compart-
ments (ureters, periureteric, ovarian fossa, uterosacral liga-
ment, rectocervical area, and vaginal nodules); bowel DIEs
were dealt with according to the size and depth of the lesions
either by shaving, discoid excision, or segmental bowel resec-
tion. LHwas donewhen indicated and all specimens were sent
for histopathological confirmation.

Intraoperative diagnosis of adenomyosis was confirmed
according to the gross appearance of the uterus. Focal
adenomyosis or adenomyoma was defined when the cut sur-
face had a spongy appearance and was darker than the white
surface of fibroid. In addition, there was no definite capsule
around the adenomyosis. But we occasionally observed small
blue spots or cystic spaces representing dilated endometrial
gland with bloody content (chocolate colored areas), uterus
asymmetry, or global uterine enlargement [38, 39].

Histopathological Evaluation

All surgical specimens including DIEs, tubes, ovaries, or uteri
were sent to one pathologist for histological confirmation.
Diagnosis of endometriosis was confirmed following

hematoxylin and eosin staining and evaluation of glands and
stroma. For the pathologic diagnosis of adenomyosis, a cut
section was passed from a uterus area with obvious enlarged
myometrial thickening or other suspicious areas for
adenomyosis according to gross pathologic findings. If typical
adenomyosis lesion was not seen, two cut sections were rou-
tinely passed from the anterior to the posterior parts of the
uterus, which included the endometrial to parametrial sur-
faces. If in one of these cut sections presenting endometrial
stroma and gland were found in the myometrium, junctional
zone was also checked in low-power field of microscope (10
power) and more than 3 mm invasion of the endometrium into
the myometrium indicated adenomyosis.

Statistical Analysis

Statistical analysis was conducted on the data of a total of 154
patients. Data were entered to SPSS 18 and analysis was done
as mean and SD. For the comparison between groups, t test
and chi-square test were used. For all statistical analyses, the
significance level was set as 0.05 (P value ≤ 0.05).

Results

In the demographic data, patients with DIE surgery alone
(without LH) were significantly younger (34.0 ± 6.4) than
endometriosis + LH group (44.2 ± 5.7) as hysterectomy
was reserved for older patients with no desire for pregnan-
cy. Patients’ BMI was also significantly lower in the first
group in comparison with the second group (25.2 ± 4.3
versus 28.0 ± 4.1).

Pain symptoms, such as dysmenorrhea, dyspareunia,
dyschezia, and other pain presentations were significantly
higher in the first group, while abnormal uterine bleeding
menorrhagia and metrorrhagia were significantly higher in
the second group (Table 1).

To evaluate the accuracy, sensitivity, and specificity of our
imaging system, pathologic confirmation was required as a
gold standard for confirming adenomyosis. Consequently,
these criteria were only checked in the second group (endo-
metriosis + LH). According to our findings (summarized in
Table 2), 63 patients hadMRI reports, and all of them (68 = n)
had ultrasonography reports prior to surgery. The histopathol-
ogy was confirmed in 53 patients in the MRI group and 58
patients in the ultrasonography group.

The accuracy of ultrasound in adenomyosis diagnosis was
72.1%, the sensitivity was 77.6%, and its specificity was
40.0%. The accuracy, sensitivity, and specificity of MRI for
the diagnosis of adenomyosis in this group were 49.2%,
41.5%, and 90.0%, respectively.
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In terms of adenomyosis subtypes in the study population,
according to the imaging and operation findings, the following
results were obtained:

Ultrasonography was performed on all 154 patients by one
gynecology specialist; in addition to ultrasound, 128 patients
had MRI findings (63 patients from LH + endometriosis and
65 patients from the endometriosis group).

Our pathologist only reported the presence or absence of
adenomyosis and did not specify the subtypes. Therefore,
adenomyosis subtypes were only examined on the basis of
imaging and intraoperative findings.

MRI findings among 128 patients (n = 128) showed that
26.5% (n = 34) had diffuse adenomyosis, 7.8% (n = 10) had
focal adenomyosis, and 65.6% (n = 84) had a normal uterus.

Ultrasonographic findings of all 154 patients showed that
45.5% (n = 70) had diffuse adenomyosis, 27.9% (n = 43) had
focal adenomyosis, and 26.6% (n = 41) had no adenomyosis.

Based on the findings related to all cases (n = 154) , 50.6%
(n = 78) had diffuse adenomyosis, 5.8% (n = 9) had focal

adenomyosis, and 43.5% (n = 67) had no obvious signs of
adenomyosis in the uterus. We found no significant relation-
ships between the presence of OMA, uterosacral ligaments
DIE (US DIE), rectocervical DIE (RC DIE), and presence or
absence of adenomyosis and its subtypes (P > 0.05).

According to the imaging and intraoperative findings, the
diffuse type of adenomyosis was found to be more frequent in
the absence of rectal and RVS DIE (P ≤ 0.05). However, no
specific type of adenomyosis was found in the presence of
rectal and RVS DIE.

Although there was no significant relationship between the
endometriosis and adenomyosis subtypes, according to MRI
and surgery findings (Fig. 2), adenomyotic uterus and focal
adenomyosis were observed to be more frequent in the pres-
ence of bilateral OMA. However, focal adenomyosis was
more prevalent in the surgery findings (n = 5/9) (55.6%) com-
pared with the diffuse type. Nonetheless, both had almost
equal prevalence in the MRI findings in the presence of bilat-
eral OMA (focal adenomyosis (n = 4/10) was found in 40.0%

Table 1 Demographic
information, clinical presentation Variable Endometriosis without LH (86)

N (%)

Endometriosis + LH (68)

N (%)

Age 34.0 ± 6.4 44.2 ± 5.7

BMI 25.2 ± 4.3 27.8 ± 4.7

Dyspareunia Yes 54 (62.8) 11 (16.2)

No 32 (37.2) 57 (83.8)

Dysmenorrhea Yes 70 (81.4) 50 (73.5)

No 16 (18.6) 18 (26.5)

Dyschezia Yes 48 (55.8) 11 (16.2)

No 38 (44.2) 57 (83.8)

Other pain Yes 27 (31.4) 1 (1.5)

No 59 (68.6) 67 (98.5)

Abnormal uterine bleeding Yes 1 (1.2) 15 (22.1)

No 85 (98.8) 53 (77.9)

Menorrhagia Yes 0 (0) 26 (38.2)

No 86 (100) 42 (61.8)

Metrorrhagia Yes 0 (0) 9 (13.2)

No 86 (100) 59 (86.8)

Table 2 Sensitivity, specificity,
and accuracy rates of ultrasound
and MRI in diagnosis of
adenomyosis in patient who
laparoscopic hysterectomy and
excision of DIE was done for
them

Endometriosis + LH (68) Ultrasonography diagnosis of adenomyosis MRI diagnosis of adenomyosis

− + Total − + Total

Pathologic report of
adenomyosis

No 4 6 10 9 1 10

Yes 13 45 58 31 22 53

Total 17 51 68 40 23 63

Accuracy 72.1 (59.9–82.3) 49.2 (36.4–62.1)

Sensitivity 77.6 (64.7–87.5) 41.5 (28.1–55.9)

Specificity 40.0 (12.1–73.8) 90.0 (55.5–99.8)
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of the cases, and diffuse adenomyosis ((n = 13/34) was detect-
ed in 38.2%).

In the presence of left uterosacral DIE (± OF DIE), focal
adenomyosis was more frequent according to ultrasonograph-
ic and surgery findings. 41.9% (n = 18/43) of the cases were
observed in ultrasonographic findings and (n = 7/9) 77.7% of
the cases were observed in surgery findings.

Similar to US ligament DIE, focal adenomyotic uterus was
more frequent in rectocervical DIE according to the imaging
and surgery findings (65.1% (n = 28/43) focal adenomyosis in
ultrasonographic findings, 70.0% (n = 7/10) in MRI findings,
and 66.9% (n = 6/9) in surgery findings).

In terms of cul-de-sac involvement, no obvious difference
was observed between the rate of focal and diffuse
adenomyosis which are called partial or complete obstruction
of the cul-de-sac.

It is possible to detect focal adenomyosis along with the
involvement of RC and US ligaments with DIE nodules.
However, their relationship is not statistically significant and

there was a small number of focal adenomyosis in our sample
size.

In the first group, 82 patients had adenomyosis alone and
only four patients (4.6%) in the surgical and one patient in the
MRI findings had both adenomyosis and leiomyoma. In the
second group, 36 patients had concomitant diffuse
adenomyosis and leiomyoma (52.9%) which can be justified
by the older age of the patients in this group. Of these, 20
(29.41%) patients were diagnosed by ultrasound, 24 (35.2%)
patients by MRI, and 23 (33.8%) by intraoperative or patho-
logic findings.

Discussion

Many authors have suggested a relationship between endome-
triosis and adenomyosis. They have sought to find a common
pathophysiology for their simultaneous presence in the pelvis,
since adenomyosis also affects women under 35 years of age.

Fig. 2 The relationship between endometriosis and adenomyosis subtypes in ultrasonography, MRI, and operation findings
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However, its incidence is not higher in women with endome-
triosis compared with other parous women undergoing hys-
terectomy for other reasons [40].

The current study was designed to retrospectively follow a
cohort of patients who had both endometriosis and
adenomyosis diagnosed using the available imaging tech-
niques. They were also confirmed with laparoscopic and his-
tological findings to detect the association between different
endometriosis phenotypes and various types of adenomyosis.
In this article, adenomyosis was classified into diffuse and
focal according to Lazzeris classification [41], and the sensi-
tivity, specificity, and accuracy of different imaging methods
were analyzed in the detection of adenomyosis and compared
with histological findings.

With respect to demographic data, our findings were
similar to Parasar et al. and Riazi et al. They emphasized
that endometriosis is a disease that starts in adolescence
and active reproductive age with more severity in patients
with low BMI [41–44].

Furthermore, it is well-known that DIEs is the most
severe form of endometriosis which can be accompanied
by severe pain [45–49]. Similar to our findings, Nelsen
et al. reported an overlap, especially in pain symptoms,
between adenomyosis and endometriosis. These symptoms
include pain, fatigue, bloating, and infertility. On the other
hand, abnormal uterine bleeding was more pronounced
with adenomyosis [50]. Treatment of the disease, particu-
larly in young women, requires a lifelong management
plan to improve the quality of life, fertility and pregnancy
outcome in these patients [51].

The relationship between endometriosis and adenomyosis
has had different results in the literature review. In earlier
studies, the relationship between these two diseases was based
on surgical findings. But recent studies with the help of imag-
ing techniques and histopathological confirmation have been
able to diagnose the relationship between adenomyosis and
endometriosis. They have proposed that a severe form of en-
dometriosis is associated with diffuse adenomyosis and that
endometriosis and adenomyosis have closely related patholo-
gies [9, 18, 52, 53].

Our study results showed that the prevalence of
adenomyosis was equal to 34.3, 73.3, and 58.8% in the pa-
tients with endometriosis according to MRI (the cases had
diffuse adenomyosis, and 61.9% had diffuse adenomyosis),
ultrasound, and operation findings, respectively. Kunz et al.
reported that 79% of the patients with evidence of endometri-
osis in laparoscopy also had evidence of irregular, thick, and
abnormal JZ appearance and peristalsis in MRI [52]. Di
Donato et al. reported the prevalence of adenomyosis to be
about 21.8% in endometriosis patients. These differences may
be attributed to the lack of a single language to describe
adenomyosis lesions. This problem has only been partially
addressed so far [53].

Because all the patients included in our study were in
stages III and IV of endometriosis, it is safe to say that the
severe form of endometriosis is strongly associated with the
diffuse adenomyosis. This relationship was assessed as a func-
tion of the severity of endometriosis according to the revised
classification of the American Society for Reproductive
Medicine. However, specific local involvement with endome-
triosis lesions was not necessarily associated with a higher
prevalence of adenomyosis.

Recently, Koninckx et al. have raised some questions about
the exact relationship between the two diseases in terms of
pathology and reviewed the existing studies that are often
designed based on just imaging techniques. However, due to
extensive variability in the phenotypes of both diseases, they
claimed that solid data indicated a limited association. They
also underscored the fact that most of the studies in this area
are small without any attempts to correlate the heterogeneity
of the two diseases with the diagnostic tools used [54].

Regarding the association of different types of adenomyosis
(focal and diffuse) with different endometriosis lesions (OMA
and posterior compartment DIE), we found no significant rela-
tionships between OMA, uterosacral ligaments DIE (US DIE),
and rectocervical DIE (RC DIE) and the presence or absence of
adenomyosis and its subtypes (P > 0.05). But it was found that
diffuse adenomyosis was more frequent in the absence of RVS
DIE (P ≤ 0.05). No specific types of adenomyosis were detected
in the presence of rectal and RVS DIE.

The focal type of adenomyosis can possibly be detected
along with the involvement of RC and US ligaments with
DIE nodules. However, these relationships are not significant
and there were only a small number of focal adenomyosis in
our sample size.

So, do focal and diffuse adenomyosis have different path-
ophysiologies, behaviors, and origins?

Inoue et al. observed K-RAS mutation in normal endome-
trium (NE) in the presence of adenomyosis and endometriosis
in the pelvis. Interestingly, they reported the highest preva-
lence of relapsing in patients with K-RAS-positive mutation.
On the contrary, they stated that the presence of adenomyosis
in multiparous women without endometriosis lesion was at-
tributed to the increased level of cancer-related mutants in-
duced by aging and increased BMI [55].

Khan et al. also mentioned that the estrogen/progesterone
receptor (ER/PR) significantly decreased in focal and diffuse
adenomyotic lesions compared to other myometrial lesions
such as leiomyoma, explaining the failure in response to med-
ication in these patients [56].

To clarify the reason for increased prevalence of diffuse
uterine adenomyosis in the absence of rectal and RVS DIE,
we can refer to a hypothesis proposed by Donnez and Nisolle
23 years ago. According to their hypothesis, which was
proved by histopathologic findings, the multipotential cells
located in the cervix or in a cervical adenomyotic nodule can
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extend outside of the uterus and induce RVS DIE nodules in a
tumor-like process. Donnez explained that the pathologic
findings of the rectal, vaginal, and bladder nodules were sim-
ilar to the adenomyotic lesion of uterus in that they contained
muscle, gland, and scanty stroma. Similar to the adenomyotic
lesion, these nodules had poorly differentiated appearance and
hormone-independent nature and were closely related to me-
sodermal cells with Mullerian origin.

The pathophysiology of these nodules (RVS DIE) is dif-
ferent from other DIE lesions. RVS DIE nodules are likely to
be introduced as adenomyotic nodules rather than
endometriotic lesions. These implanted foci induce inflamma-
tion and fibrosis in the muscularis parts of vagina, rectum, and
bladder and create lesions with very similar appearance to
adenomyosis [57, 58]. According to these findings, we may
be able to differentiate other DIE lesions and OMAs from
rectal and RVS DIE nodules in the future.

Contrary to the Chapron et al. study, we found no significant
relationship between diffuse and focal adenomyosis and the
presence of different types of DIE lesions in posterior compart-
ment, emphasizing that the sample size of focal adenomyosis
was very small (n = 10) in our study [10]. Therefore, the hypoth-
esis of posterior compartment endometriosis lesions invading the
uterus and causing adenomyosis will be weak.

Inoue et al. reported that in the presence of endometriosis
and adenomyosis in the pelvis, there was a high incidence of
relapse whether or not the endometriosis surgery or
cytoreductive surgery of adenomyosis was done alone. In
these cases, it may be advisable to postpone complete surgery
to the end of the reproductive age rather than endometriosis
surgery, with the aim of increasing the pregnancy rate in this
demographic [55, 59].

Therefore, it should be mentioned that each type of
adenomyosis and endometriosis lesion may require a specific
medical treatment [55–58].

These two diseases need to be diagnosed based on non-
invasive methods for a good treatment strategy. Thus, there
is a heated discussion among authors as to the sensitivity,
specificity, and accuracy of imaging modalities. Concerning
the sensitivity and specificity of conventional imaging tech-
niques in the diagnosis of adenomyosis, some studies have
indicated that the sensitivity and specificity of 2D transvaginal
scan are comparable with those of MRI, histology, or both,
ranging from 75 to 88% and from 67 to 93%, respectively [31,
32]. However, other studies have shown higher rates com-
pared to these figures in the TVS diagnosis of adenomyosis
(70–93% sensitivity and specificity and 21–33% adenomyosis
prevalence rate) [5, 60, 61].

In their systematic review, Guerriero et al. reported a sim-
ilar diagnostic performance for both ultrasonography andMRI
techniques regarding the diagnosis of adenomyosis [62],
which is in line with Nisenblat et al. in their Cochrane review
[63]. In contrast to Nisenblat and Guerriero’s results, Bazot

et al. (2018) suggested that MRI was more useful than TVS in
the diagnosis of adenomyosis [5]. However, in their previous
study, ultrasonography was proposed to be as effective as
MRI in the diagnosis of adenomyosis, especially in patients
without leiomyoma. They only recommendedMRI to patients
with leiomyoma for the diagnose of adenomyosis [60].

Hanafi and Stamatopoulos reported that MRI was more
accurate than ultrasound in the diagnosis of adenomyosis ac-
companied by myoma, which is in accordance with our study
in the presence of leiomyoma and adenomyosis (63.8% rather
than 55.5%) [64, 65].

In the present study, the ultrasonographic and MRI find-
ings associated with the diagnosis of adenomyosis in the en-
dometriosis + LH group had accuracy, sensitivity, and speci-
ficity of 72.1%, 77.6%, 40.0% and 49.2%, 41.5% 90.0%,
respectively.

According to the results obtained from comparing the ul-
trasound, MRI, and surgery findings, it can be concluded that
MRI has a better specificity and ultrasound has a better sensi-
tivity for diagnosis of adenomyosis.

In previous studies, ultrasoundwas not regarded as a suitable
tool for diagnosing adenomyosis. However, with the advances
in ultrasound technology such as the use of high-frequency
probe and 3D ultrasonography and elastography, evaluation
by ultrasound may become the best alternative [66].

It should be pointed out that the exclusion of a large num-
ber of patients (86) with DIE excision and the lack of MRI
report in some patients might have affected our overall accu-
racy, sensitivity, and specificity for the diagnosis of
adenomyosis by imaging techniques.

Of course, we are capable of enhancing the role of ultraso-
nography as a low-cost, non-invasive approach with high ac-
curacy and sensitivity in diagnosis of the adenomyosis by
applying both 3D ultrasonography and elastography [9, 67].

This study highlights the need for a common language to
describe the types of adenomyosis, based on which we can
determine the results of our research.

Conclusion

According to our findings, TVS is a reliable first-line diagnos-
tic approach for the diagnosis of adenomyosis, while MRI
showed more specificity than TVS.

There is a close relationship between endometriosis and
adenomyosis, especially the diffuse type. This relationship
was assessed as a function of the severity of the endometriosis.
But we found no significant relationship between the presence
of OMA, uterosacral ligaments DIE (US DIE), rectocervical
DIE (RC DIE), and the presence or absence of adenomyosis
and its subtypes (P > 0.05). So, the hypothesis of posterior
compartment endometriosis lesions invading the uterus and
causing adenomyosis will be weak.
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Limitations

A major limitation was lack of common language to describe
the types of adenomyosis. Other limitations of this study in-
clude the lack of evaluation of patients who have not under-
gone surgery due to being asymptomatic or responding to
medical treatment, as well as the impossibility of sampling
for ethical reasons from patients whose uterus was to be pre-
served, and also, lack of isolation of different subtypes of
adenomyosis in pathology reports.
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