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Where histology used the presence of glands and/or stroma in the myometrium as pathognomonic for adenomyosis, imaging uses the
appearance of the myometrium, the presence of striations, related to the presence of endometrial tissue within the myometrium, the
presence of intramyometrial cystic structures and the size and asymmetry of the uterus to identify adenomyosis. Preliminary reports
show a good correlation between the features detected by imaging and the histological findings. Symptoms associated with adenomyo-
sis are abnormal uterine bleeding, pelvic pain (dysmenorrhea, chronic pelvic pain, dyspareunia), and impaired reproduction. However a
high incidence of existing comorbidity like fibroids and endometriosis makes it difficult to attribute a specific pathognomonic symptom
to adenomyosis. Heterogeneity in the reported pregnancy rates after assisted reproduction is due to the use of different ovarian stim-
ulation protocols and absence of a correct description of the adenomyotic pathology. Current efforts to classify the disease contributed a
lot in elucidated the potential characteristics that a classification system should be relied on. The need for a comprehensive, user
friendly, and clear categorization of adenomyosis including the pattern, location, histological variants, and the myometrial zone seems
to be an urgent need. With the uterus as a possible unifying link between adenomyosis and endometriosis, exploration of the uterus
should not only be restricted to the hysteroscopic exploration of the uterine cavity but in a fusion with ultrasound. (Fertil Steril!
2018;109:380–8. "2018 by American Society for Reproductive Medicine.)
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A lready described in 1860 by
Karl Freiherr von Rokitansky
(1) in the German literature as

‘‘fibrous tumors containing gland like
structures that resemble endometrial
glands,’’ in 1920 by Cullen (2) as ‘‘endo-
metriosis with predominantly presence
of fibromuscular tissue,’’ and in 1921
by Sampson (3) distinguishing three
types of adenomyosis, adenomyosis
received little attention in the later de-
cades and remained for a long time
the small appendix in books on endo-
metriosis despite a high impact on
women's health. As adenomyosis could
only be diagnosed definitively on his-
tological specimens obtained after hys-
terectomy, the estimated incidence in
retrospective studies varied between
5%-70% (4) and differences in preva-
lence are due to the criteria used.

A classical histological definition
for adenomyosis is the invasion of the
myometrium by endometrial glands
and/or stroma, deeper than 2.5 mm
from theendometrial–myometrial junc-
tion, accompanied by adjacent smooth
muscle hyperplasia. It should be noted,
however, that there are still different op-
tions in the definition of the disease
ranging from the simple disruption of
the endometrial –myometrial junction
to a depth more than 8 mm or even
relating the necessary depth of invasion
to the myometrial thickness (5).

With the introduction and evolu-
tion of new imaging tools, adenomyosis
moved from a histological diagnosis to
a clinical entity. Ultrasound and mag-
netic resonance imaging (MRI) heralded
a real turning point in the appreciation
of adenomyosis as an important disor-

der of the female reproductive tract.
The systematic use of these technics en-
ables visualization of the myometrial
architecture's distortions in a non-
invasive way, distinguishing also the
pathology of the outer and the inner
myometrium or junctional zone (JZ).
In contrast to the outer myometrium
the JZ is hormonal dependent and is
not only structurally but also function-
ally different from the outer myome-
trium. In women cycle dependent
contractions are originated from the
JZ in the late follicular phase in a
cervical-fundal direction and in the
late luteal phase in a fundal-cervical
direction (6). A dysregulation of these
contractions has been described in pa-
tients with endometriosis and adeno-
myosis resulting in dysperistalsis and
hyperperistalsis, constituting the main
mechanism of uterine auto-
traumatization (7).

Despite the high prevalence of ad-
enomyosis, the possibility of a pre-
histologic identification and the
severity of the symptoms interfering
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with women's health, the pathogenesis of adenomyosis is not
well understood (8). This lack of knowledge contributes to the
lack of consensus on the classification. Like endometriosis,
adenomyosis may present itself in various disguises, ranging
from simple JZ thickening to focal, cystic, or diffuse lesions.
However JZ thickening or hyperplasia and focal lesions of
the junctional zone have to be interpreted carefully as
changes of the JZ can be due to the cyclic hormonal variations
and to the thickening of the JZ by aging (9, 10). Focal lesions
are well circumscribed and can present either as a muscular or
cystic lesion. Borders of diffuse lesions are not well
circumscribed and can involve partially or entirely the
posterior and/or anterior uterine wall resulting in an
increased uterine and asymmetric volume.

The accuracy of the ultrasound in the diagnosis of adeno-
myosis is highwith amean sensitivity of 0.72 (95% confidence
interval [CI] 0.65-0.79), specificity of 0.81 (95% CI 0.77-0.85),
and area under the curve (AUC) of 0.85 (11); however, its diag-
nostic performance is biased by the experience of the exam-
iner. With a higher diagnostic accuracy having a sensitivity
of 77% (95% CI 67–85%), specificity of 89% (11), and AUC
of 0.93, MRI, although more costly, has the advantage that it
is less operator-dependent and diagnosis is based on objective
image findings. MRI shows an excellent soft tissue differenti-
ation with a clear identification of the junctional zone.

SYMPTOMS
It is hard to allocate one pathognomic symptom to the pres-
ence of adenomyosis. Symptoms associatedwith adenomyosis
are pelvic pain (in the forms of dysmenorrhea, dyspareunia,
and chronic pelvic pain), abnormal uterine bleeding, impaired
reproductive potential, and feeling of swelling; however,
approximately 30% patients with adenomyosis are asymp-
tomatic (12). Furthermore, concomitant diseases with similar
symptomatology are frequently present, masking the causal
relationship between the disease and the symptoms; most
frequent coexisting morbidities are endometriosis and fi-
broids. The incidence of adenomyosis as an isolated pathology
is not clear, ranging from 38% to 64% (13).

Pain
Although a strict consensus on the association of adenomyosis
and dysmenorrhea is debatable, the incidence of dysmenor-
rhea was reported between 50% and 93.4% (14–17). Women
with leiomyomas and adenomyosis had an odds ratio of 3.4
(95% CI 1.8-6.4) to have more dysmenorrhea than women
with only fibroids (17). A linear correlation between the
extent of the adenomyosis and the severity of dysmenorrhea
was described (16, 18). The problem of dysmenorrhea and
pelvic pain in women with adenomyosis is not well
understood, but prostaglandins may play an important role
(19). In contrast with deep endometriosis, the presence of
nerve fibers as a possible explanation for pain were
described (20), the presence of nerve fibers in uterine
adenomyosis is still a matter of debate (21, 22). Post
hysterectomy specimens showed absence of nerves in areas
of adenomyosis at the endometrial-myometrial nerve plexus.
Focal proliferation of small-diameter nerve fibers was

observed at the margins of adenomyosis in some uteri (21).
Uterine hyperperistalsis and the increased expression levels
of oxytocin receptor in patients with adenomyosis may
contribute to the severity of the dysmenorrhea (14).

Bleeding
In the presence of co-existing morbidity like uterine fibroids
and inclusion of multiparous women, the causal effect of ad-
enomyosis is hard to prove. However a higher incidence of
abnormal uterine bleeding in nulliparous women with diffuse
adenomyosis suggested by ultrasound examination was
described by Pinzauti et al. (16). Naftalin et al. (13) reported
a significant 22% increase in menstrual loss for each addi-
tional feature of adenomyosis [OR 1.21 (95% CI: 1.04–1.40).
McCausland (23) in an attempt to estimate the amount of
blood loss quantified the clot size in four categories. He found
a statistically significant correlation between the depth of ad-
enomyosis and the severity of abnormal uterine bleeding
(AUB).

Although the genesis of abnormal uterine bleeding in
cases of adenomyosis is difficult to prove, the PALM-COEIN
classification (24) included adenomyosis as a cause of AUB
in women of reproductive age. In hysterectomy specimens
of patients with AUB, the prevalence of adenomyosis was
34.3%–49% (25, 26). In the absence of concomitant
pathology, adenomyosis caused AUB in 27%–65% of
patients (Table 1). AUB can be due to an increased uterine
volume, increased vascularization, improper uterine
contractions and increased production of estrogen and
prostaglandins. In a series of 111 specimens Levgur et al.
(27) found that there was no correlation between the
number of adenomyotic foci and the severity of AUB, but
that heavy menstrual bleeding correlated with the depth of
penetration. There is no clear consensus in the literature on
the correlation between adenomyosis and heavy menstrual
bleeding. Meticulous recording of concomitant pathology
(fibroids, high body mass index, presence of endometrial
polyps) and of the different features visualized at
ultrasound will be important to identify the most plausible
explanation responsible for AUB.

Reproductive Potential
With the introduction of the concept of archimetra (28) and
the use of more sophisticated techniques of direct imaging

TABLE 1

Adenomyosis proven by histology as the only pathology in presence
of abnormal uterine bleeding.

Study AUB

Owolabi et al. (85) (1977) 65
Bird et al. (68) (1972) 51.2
Ozkan et al. (86) (2011) 35
Weiss et al. (87) (2009) 27
Benson and Sneeden (88) (1958) 38.4
Note: Data presented as percent. AUB ¼ abnormal uterine bleeding.
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adenomyosis became a different world. It became clear that
the uterine myometrium was composed out of two structures:
the outer myometrium and the inner myometrium also called
sub endometrial layer or junctional zone. The latter is more
akin to the endometrium and undergoes cycle dependent
changes and is of m€ullerian origin while the outer myome-
trium is of non-m€ullerian, mesenchymal origin (28). Dysper-
istalsis of cycle dependent contractions of the junctional zone
in patients with endometriosis and adenomyosis results in a
more pronounced retrograde menstruation and a disturbed
uterine tubal sperm transport (14, 29). In presence of a
dysregulation of the myometrial structure and an altered
endometrial function (30) there is accumulating evidence of
a negative impact of adenomyosis on fertility.

Incidence of adenomyosis in patients with dysmenorrhea,
menorrhagia, and infertility was reported to be as high as
50 % (31). By postponing pregnancy till a later stage in repro-
ductive life span, an increased frequency of adenomyosis can
be expected in patients consulting for fertility problems. Ad-
enomyosis was reported in 24.6%–70% of patients with endo-
metriosis depending on the definition of adenomyosis and on
the severity of the endometriotic disease (14, 32, 33). In
patients with deep endometriosis the prevalence of
adenomyosis is 48.7%–66.3% (34, 35). Necropsy in baboons
with long life infertility showed the presence of adenomyosis
in all of them with the presence of endometriosis in 43% (36).
Lower pregnancy rates were reported after colorectal surgery
for endometriosis in the presence of adenomyosis (36–38).

As adenomyosis can be present in different sizes, locali-
zations, and forms, a clear description of these lesions when
reporting on results is mandatory. It is still unclear if lesions
located in the inner myometrium will have the same impact
on implantation and fertility as the lesions in the outer myo-
metrium. Can junctional zone hyperplasia be considered as
pathology and if so which cutoff level of JZ thickness is rele-
vant? In addition to this heterogeneity in phenotypes of ad-
enomyosis and the lack of a good description of the lesions,
is the use of different ovarian stimulation protocols, making
the reported pregnancy rates after in vitro fertilization highly
controversial.

Reported results and understanding of adenomyosis is
greatly hampered by a lack of agreed-upon terminology or
consensus on the classification of the lesions (39, 40). In
two recent meta-analyses (41, 42) adenomyosis was
associated with a 30% decrease in the likelihood of
pregnancy. Use of a gonadotropin-releasing hormone agonist
long protocol for ovarian stimulation seems beneficial in pa-
tients undergoing assisted reproductive technology (41). By
measuring the junctional zone thickness absence of preg-
nancy after IVF was reported in 95.8% of the patients when
the average junctional zone thickness is > 7 mm and the
maximal junctional zone thickness > 10 mm (43). However,
it was proposed that JZ thickening has to be considered as a
disruption of the endometrial/sub-endometrial myometrium
unit different from adenomyosis and, thus, those two entities
are different (44).

In patients with adenomyosis referred for oocyte dona-
tion, a lower implantation rate was not observed and there
was a normal expression of the genes linked with implanta-

tion, however a higher miscarriage rate was reported (45). A
two-fold increase in miscarriage rate was also reported in
the meta-analysis of Vercellini et al. (41). Recently a higher
incidence of miscarriages was reported in patients with endo-
metriosis (46, 47); however it was not mentioned if these
patients suffered also from adenomyosis. As in earlier
publications, no higher abortion rates were mentioned (48).

Although not a first treatment option, spontaneous preg-
nancies are obtained after surgery. Partial or complete adeno-
myomectomy resulted in spontaneous pregnancy rates of
respectively 46.9% and 49% and with an abortion rate of
respectively 26.7% and 16.9% (49). The postoperative use of
a hormonal suppression seems beneficial with increased preg-
nancy rates and lower recurrence rates compared to surgery
alone (50, 51).

Pregnancy Outcome
Abnormal thickening of the JZ seems to be associated with
impaired fertility. A recent study looking at pre-pregnancy im-
ages of ultrasound and/orMRI found a 1.83-fold increased risk
of preterm delivery in patients with adenomyosis and a 1.98-
fold risk for pretermpremature rupture ofmembranes (PPROM)
(52). As the JZ plays a unique role in the process of deep placen-
tation (53, 54), it is questionable if pre-conception abnormality
of the JZpredisposes awoman to impaired pregnancyoutcome.
In a retrospective study comparing 36 women diagnosed pre-
conception with adenomyosis, pregnancy outcome was
comparedwith a control group. The incidence of preterm deliv-
ery, preterm premature rupture of membranes, and small for
gestational age for the adenomyosis patients versus the control
group was respectively 41.7% versus 12.5%, 19.4% versus
4.2%, and 33.3% versus 10.4% (55).

As adenomyomectomy also removes myometrial tissue,
the risk of uterine rupture is estimated to be increased
compared to myomectomy. Only six papers describe the
occurrence of uterine rupture during pregnancy after adeno-
myomectomy by laparotomy or laparoscopy (56, 57). The
incidence, out of 97 cases of reported adenomyomectomy is
estimated to be around 7%. Although spontaneous rupture
and decidualisation of cystic lesions have been reported (58,
59), complications during pregnancy are rare.

Coexisting Conditions and Their Effect on
Symptoms: Endometriosis and Fibroids
Adenomyosis was reported in 15%–57% of hysterectomy
specimens of patients operated on for fibroids (60). On the
other hand, fibroids were found in 23%–34% of patients
with adenomyosis (13, 61). The presence of adenomyosis in
women with fibroids is associated with more frequent and
severe forms of pelvic pain (dysmenorrhea, dyspareunia,
chronic pelvic pain) (60); thus, patients with more severe
symptoms than that expected for the level of fibroids
should be evaluated for the presence of adenomyosis.

A close relationship seems to exist between adenomyosis
and endometriosis. In a retrospective study, women with ad-
enomyosis were found to have a 4.5-fold increase in the pres-
ence of endometriosis compared to the control group of
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women with fibroids (60). The presence of endometriosis in
patients with adenomyosis has been reported as high as
80.6% (14), while adenomyosis was present in 79% of patients
with endometriosis with a clear relation between the thickness
of the junctional zone and the severity of endometriosis (62),
although some concerns have been raised on this study due to
the MRI protocol used to diagnose adenomyosis (63). In a
recent study, the observed incidence of adenomyosis in pa-
tients with endometriosis was 65%, significantly higher
than that in the endometriosis free group. Focal adenomyosis
of the outer myometrium was significantly more frequent in
the endometriosis-affected women especially in patients
with deep endometriosis (35), supporting the hypothesis of a
different pathogenesis between the inner and outer myome-
trium forms of adenomyosis (64). The maximum thickness
of JZ in patients with endometriosis was also found to be
significantly greater than in patients without endometriosis
(65). Abnormalities of the JZwere present in 39.9% of patients
with endometriosis versus only 22.5% in the control group
(33). In a review of infertile patients operated on for deep infil-
trating endometriosis, co-existent adenomyosis was found in
25.5% of them (66).

The differences in the observed incidence between the
studies could be attributed to the different imaging methods
and the criteria used for the diagnosis of the disease, the oblig-
atory number of imaging features for establishing the pres-
ence as adenomyosis as well as differences in the forms of
adenomyotic lesions. This underlines the need for standardi-
zation of imaging diagnostic criteria, especially those of ul-
trasound, and classification of the different forms of
adenomyosis. However, despite the reported differences in
the incidence of endometriosis in patients with adenomyosis
and on the opposite of adenomyosis in patients with endome-
triosis, it is clear that endometriosis is a common finding in
patients with adenomyosis sharing potentially part of the pa-
tient's symptomatology.

CURRENT CLASSIFICATION PROPOSALS AND
FUTURE PERSPECTIVES
Use of sophisticated imaging techniques reveals different
phenotypes of adenomyosis, ranging from a simple thick-
ening or hyperplasia of the JZ to localized or even more exag-
gerated diffuse lesions involving most of the uterine
myometrium with possible multi-focal cystic inclusions.
However, it has to be noted that irregular thickening of the
JZ, proposed as the MRI criterion for the diagnosis of diffuse
adenomyosis, does not provide proof of mucosal invasion of
the myometrium (44). Adenomyotic lesions could also differ
depending on the predominance of the glandular (endome-
trial glands and/or stroma) or the muscular (smooth muscle
hyperplasia) element of the disease. Furthermore, the degree
of infiltration, as indicated by the density of adenomyotic le-
sions within the myometrium, might vary from patient to
patient.

It is still unclear what the impact of the different forms is
on the type and severity of the disease's clinical presentation.
A recent meta-analysis showed a higher negative impact on
pregnancy rates from diffuse forms of adenomyosis compared

to focal ones (42). The quantity of menstrual blood loss and
the severity of menstrual pain were found to be positively
related to the number of ultrasound features of adenomyosis,
indicating a potential relation between symptoms and the dis-
ease's severity (13, 67). Furthermore, it is still unexplained
which are the crucial parameters for making a woman
symptomatic. Thus, recognition only of adenomyosis seems
to be an unhelpful simplification in the presence of highly
accurate diagnostic methods giving detailed information for
various diseases' characteristics. As a result, nowadays, a
reliable classification seems to be a clinical necessity.

A crucial point for any classification system is to choose
the potentially important characteristics that should be adop-
ted for the categorization. As adenomyosis is a histological
entity of the uterine myometrium, anatomical and histologi-
cal characteristics should be taken into account in the forma-
tion of the groups. On the other hand, as histological variants
and anatomical distribution of the disease could be only stud-
ied in hysterectomy specimens, histology per se could not be
used as a tool for classification for clinical use. The current
availability of modern imaging techniques with an excellent
correlation between histological and imaging findings, allows
the use of anatomical and histological characteristics for cate-
gorization based on imaging findings and especially those of
MRI (63).

A first attempt of classifying the disease was done in 1972
by Bird et al. (68) (Supplemental Table 1 (89)) based on the his-
tological characteristics of the disease in the absence at that
time of reliable imaging techniques. It was a grading system
based on the depth and extent of the lesions. Grade I included
sub-basal endometrial layers, grade II up to mid-
myometrium, and grade III beyond mid myometrium with a
slight, moderate, or marked degree of involvement. However
the extent of the disease, the location and the uterine size was
not taken into account. In another attempt at classification,
based onMRIs (39), the thickness of the JZ was used as a basis
with three proposed categories: JZ hyperplasia with a JZ
thickness between 8 mm and 12 mm that could be partial or
diffuse; adenomyosis with JZ >12 mm involving the outer
myometriumwith glandular foci to a different extent; and ad-
enomyomas described as myometrial masses with indistinct
margins. However, it is questionable if an enlargement of
the JZ has to be considered as an adenomyotic lesion or a
beginning of the disease. Tocci et al. (44) suggested the thick-
ening of the JZ be considered as a sub-endometrial myome-
trial unit disruption disease, different from adenomyosis.

Localization of the disease was later used as the basis for
categorization (64), introducing also the concept that inner
and outer myometrium could be infiltrated independently
and could be related to different pathogenic origin. Four sub-
types are distinguished: intrinsic, extrinsic, intramural, and
indeterminate. This concept was further supported by the
findings of Chapron et al. (35). Pistofidis et al. (69) suggested
a classification into diffuse, sclerotic, nodular, and cystic. For
the needs of surgical treatment of the disease, later on, Grim-
bizis et al. (49) proposed a clinical histological classification
system (Supplemental Table 1) and categorized adenomyosis
into groups: diffuse including JZ (inner myometrium) thick-
ening and outer myometrium extensive disease with
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endometrial glands and stroma scattered throughout the uter-
ine musculature (2); focal (equal not diffuse), including ad-
enomyomas, defined as grossly circumscribed adenomyotic
masses within the myometrium, and cystic adenomyosis;
polypoid adenomyomas, including typical and atypical
forms; and some special categories like those of adenomyo-
mas of endocervical type and retroperitoneal adenomyosis.

It seems from the existing classification proposals, that
different characteristics are potentially important for
grouping. It is noteworthy to underline that any classifica-
tion, in order to be clinically useful, should be clear in defini-
tions and user-friendly. It is also reasonable to suggest that
categorization should be based mainly on imaging findings
mirroring the disease histology. Although MRI seems to
have an obvious advantage, current improvements in ultra-
sound technology and efforts to clearly describe and catego-
rize ultrasound features as well as to correlate them with
histology (13, 70) could alter the place of ultrasound not
only in diagnosis but also in classification of adenomyosis.

The extent of the myometrial involvement as well as the
diffuse or the localized pattern of the disease seem to be
important points for grouping, potentially related to symp-
tomatology as well as to the decision-making treatment pro-
cess, conservative or invasive (49). The myometrial zone is
another parameter, as inner and outer myometrium are func-
tionally different entities (39), potentially related to different
symptomatology (abnormal bleeding, pain, and/or infertility),
different phenotypes and different pathogenesis and relation
to co-existent pathology, for example, endometriosis (35, 64).
The role of disease location within the myometrium (anterior
and posterior wall) is also important to be explored and its
inclusion in a classification system gives the opportunity of
a more detailed anatomical description of the disease
distribution. The different histological variants characterized
by the presence of mainly the glandular, muscular, or cystic
element of the disease could also have a role in its clinical
expression; obviously, in cases of polypoid adenomyomas,
the presence of atypia is an important factor in the prognosis
of the patient (49, 70, 72, 73). Thus, potentially important
parameters to be included in a classification system could
be: the affected area, inner or outer myometrium; the
localization, anterior, posterior or fundus and the pattern;
and size, diffuse or focal specified as muscular or cystic
(Table 2). In relation to reproduction, a grading system
based upon these parameters and the estimated severity of
the disease could create homogeneity in the published
reports. The International Federation of Gynecology and
Obstetrics group is on the way to preparing a document for
the classification of adenomyosis.

ATYPICAL POLYPOID ADENOMYOMAS
Atypical polypoid adenomyomas are infrequently diagnosed
adenomyotic polypoid lesions of the endometrial cavity, pre-
senting usually with abnormal uterine bleeding and charac-
terized by irregular atypical glands with squamous
metaplasia and a cellular, smooth muscle parenchyma; histo-
logically, they resemble an infiltrating adenocarcinoma or a
malignant mixedm€ullerian tumor. Although, they are consid-

ered benign lesions, they could be associated with endome-
trial hyperplasia and endometrial adenocarcinoma (65, 66).
Interestingly, they are also associated with high recurrence
rates, exceeding 30%, and also subsequent hyperplasia and
adenocarcinoma (71, 72).

If hysterectomy is not an option, hysteroscopic radical
excision including the lesion, the adjacent endometrium,
and the underlying myometrium together with random endo-
metrial biopsies is recommended. Careful clinical ultrasound
and hysteroscopic followup every 6 months is also needed
(71).

JUVENILE CYSTIC ADENOMYOSIS
Juvenile cystic adenomyosis (JCA) is a very rare form of ad-
enomyosis in young women. Cullen (74) described the pres-
ence of solid and cystic structures of adenomyosis, defining
the cystic structures as cysts filled with hemorrhagic fluid,
not communicating with the uterine cavity, and lined by
endometrium and surrounded by myometrium. Those cysts
can vary in diameter, where some represented endometrial
glands and others were isolated cysts within the intramural
myometrium. Thus, as cystic adenomyosis should be consid-
ered the isolated cystic form of the disease and as JCA when
present in women older than 30 years of age.

In a recent review (75) the presence of cystic adenomyosis
was reported in 66 cases; of these, there were 43 cases of JCA
(age group of 13-29 years old) with cyst diameters ranging be-
tween 10 mm–30 mm. Cysts increase in size at the moment of
menstruation with a possible regression under hormonal sup-
pression (76). In the young age group, the symptoms were se-
vere dysmenorrhea starting early after onset of menstruation
and resistant to medical therapy; on the other hand, the pres-
ence of adenomyotic cysts in the older age group caused
mostly chronic pelvic pain and cysts were larger than 5 cm.

It should be, also, noted that adenomyotic cysts, espe-
cially the JCA forms, have to be distinguished from other
congenital uterine anomalies such as a cavitated uterine rudi-
mentary horn (77). Interestingly, in their review Acien et al.
(77) interpreted most of the cases as accessory cavitated uter-
ine mass containing functional endometrium. They suggested
these lesions are of m€ullerian origin, representing ectopic
m€ullerian tissue within the myometrium and, thus, support-
ing that they are a different entity and not adenomyosis.

TABLE 2

Potentially important parameters to be included in a classification
system.

Parameter Description

Affected area Inner myometrium or outer
myometrium

Localization Anterior or posterior or fundus
Pattern Diffuse or focal
Type Muscular or cystic
Volume or size Expressed as <1/3, <2/3, >2/3 or

in cm
Gordts. Clinical aspects uterine adenomyosis. Fertil Steril 2018.
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As benefits of medical therapy are doubtful, surgical
removal preferably by laparoscopy has been proven success-
ful. In selected cases, hysteroscopic removal can be a way
forward.

HYSTEROSCOPY
Hysteroscopy offers the advantage of direct visualization of
the uterine cavity. It has been proven that with the use of
the modern small bored rigid hysteroscopes, using the

FIGURE 1

Adenomyotic hysteroscopic images become pathognomic after sub-endometrial exploration: (A) visible endometrial defects on uterine septum; (B)
after incision different cystic structures become visible; (C) incision of lateral wall of T-uterus reveals the presence of adenomyotic cyst; (D) formation
of cyst, still small opening is present; and (E) opening of this defect shows the inner sight of the cyst.
Gordts. Clinical aspects uterine adenomyosis. Fertil Steril 2018.

FIGURE 2

Use of utero-spirotome under ultrasound guidance: (A) ultrasound guided insertion of spirotome; (B) spirotome with 1 cm corkscrew; and (C)
representative biopsy obtained after use of the spirotome.
Gordts. Clinical aspects uterine adenomyosis. Fertil Steril 2018.
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atraumatic vaginoscopic route, and a watery distention
medium the procedure is well tolerated in an outpatient
environment (78). Moreover, the Trophy study (79) demon-
strated no access failure or complications and 27 % of ab-
normalities in U.S. normal patients (79). A current
drawback of hysteroscopy is the interobserver variation
even between experts making it nearly impossible to
perform correct multicenter studies to validate the impor-
tance of the different findings.

Hysteroscopic evaluation of the endometrial surface can
detect changes, subtle lesions of which the pathological value
is not yet proven but can be described as possible although not
pathognomonic signs of adenomyotic changes in the
myometrium.

Endometrial changes like hyper-vascularization, straw-
berry pattern, endometrial defects and submucosal hemor-
rhagic cysts are suggestive of adenomyosis (78, 80, 81)
(Fig. 1). A cystic translucent area in the fundal area
visualized by TVS, appearing as a bulging structure in the
uterine cavity was described. Biopsy of the bed of the cyst
was on histology diagnosed as adenomyosis (81). With the
increasing evidence of the importance of the inner
myometrium, uterine exploration in patients with infertility,
abnormal uterine bleeding and pain should not be restricted
to exploration of the uterine cavity but should include the
exploration of the inner and outer myometrial structures.
The Trophy hysteroscopy offers the possibility to enlarge
the diagnostic procedure with ultrasound guided endo-
myometrial biopsies using the utero-spirotome device or us-
ing the hysteroscopic 5 French instruments. Hysteroscopic
exploration of the sub endometrial myometrial provides
pathognomonic signs of adenomyosis such as the neovascu-
larization, chocolate dye filled cysts with endometrial im-
plants on the pseudo-cystic wall (Supplemental Fig. 1).

A fusion of hysteroscopy and ultrasound imaging be-
comes mandatory. Such a hysteroscopic approach offers the
possibility of obtaining endometrial/myometrial biopsies un-
der visual control or ultrasound guidance. The diagnostic
sheet of the Trophy hysteroscope can be used as a guide to
insert the spirotome in the uterine cavity. Under ultrasound
guidance, the corkscrew is positioned exactly towards the
sonographic suspicious area. Once the position is agreed on,
the cutting device is put forwards and a one cm trough cut bi-
opsy is taken. Endo-myometrial biopsy showed a specificity
of 78.46% with a low sensitivity of 54.32% the latter mostly
related to the high amount of false negative in the cases of
deep adenomyosis (82). On the contrary, ultrasound has a
sensitivity of 72% (11). The Spirotome (Bioncise) offers the
possibility to perform a direct forwarded biopsy and obtain
a representative sample of tissue for further examination
(83) (Fig. 2) including, when indicated, the different layers
of endometrium, inner myometrium and outer myometrium.
As continuity of infiltration of endometrial tissue into the
myometrium seems important in the diagnosis of adenomyo-
sis, performing a biopsy with the Spirotome offers the possi-
bility for further research to distinct eventual differences in
adenomyosis diagnosed in hysterectomy specimens and ad-
enomyosis visualized by imaging in patients at reproductive
age. With the direct access and the possibility of endomyome-

trial biopsies, the ultrasound images can now be correlated
with the histological findings without the necessity of hyster-
ectomy as in previously performed studies (84).

The hysteroscopic approach in the treatment of adenomy-
otic lesions (83) has the advantage of leaving the outer myo-
metrium intact. In contrast to hysteroscopic resection of
uterine myoma showing at postoperative control hysterosco-
py a complete healing of the uterine cavity, postoperative
control after adenomyomectomy or dissection of an ad-
enomyotic cyst always shows a uterine defect. It is unclear
if this is due to the infiltrative characteristic of the disease
with a defective healing of the sub-endometrial zone.

CONCLUSIONS
Previously diagnosed on hysterectomy specimens, with the
introduction of better performing indirect imaging tech-
niques, adenomyosis became a clinical entity with the possi-
bility of a diagnosis in a pre-surgical stage. With a poorly
understood pathogenesis, the impact of the different pheno-
types on pain, bleeding and reproduction stays unclear. Inter-
pretation is rendered difficult because of the high incidence of
concomitant pathology like endometriosis and fibroids. With
a meticulous description of the images from ultrasound and
MRI, the use of a standardized classification system and his-
tological confirmation will enable us to better understand the
impact of the disease. With increasing evidence of the impor-
tance of uterine integrity on reproduction, uterine exploration
should not be restricted to the uterine cavity but should also
include an exploration of the inner and outer myometrium.
A fusion of hysteroscopy and ultrasound with the possibility
of sub-endometrial tissue prelevation can contribute to a bet-
ter understanding of the pathology and the impact on repro-
duction. Well-conducted studies are necessary.
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SUPPLEMENTAL FIGURE 1

Adenomyosis (sub-endometrial cystic structures): (A) by lowering intra-uterine pressure abnormal vascularization and cystic bulging hiding
adenomyotic cyst can clearly be identified; (B) opening cyst with scissors with outflow of chocolate content; (C) insight view of adenomyotic
cyst; (D) progressive dissection of cyst with scissors; (E) view of dissected cyst, arrow showing the opening of initial access with scissors; and (F)
postoperative control after 12 weeks (defect is still visible).
Gordts. Clinical aspects uterine adenomyosis. Fertil Steril 2018.
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