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Adenomyosis is a common benign gynecologic lesion which is characterized by abnormal endometrial mucosa in
the muscular wall of the uterus. Pathological diagnosis of this condition is generally straightforward but there are few
mimicking lesions that a pathologist may be reluctant to make a diagnosis, such as adenomyosis with atrophic and fibrotic
stroma vs well differentiated endometrioid adenocarcinoma with myometrial invasion, adenomyosis with vascular involvement
vs. low-grade stromal sarcoma, and cancer arising from adenomyosis or involving adenomyosis. The gynecologic pathologists,
gynecologists and gynecologic oncologists should be aware of these mimicking lesions or conditions which may have some

problems in diagnosis including the features that have clinical impact upon stage of cancer and treatment.
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Adenomyosis is a benign gynecologic
condition which can be found in approximately 20% of
female population, being most common in peri-
menopausal or multiparous women¥. The
pathogenesis of the adenomyosis is still uncertain.
Various theories had been described®”. The first theory
is an origination from the pleuripotential Mullerian
remnant. The second theory is an invagination of the
basal layer of endometrium to the myometrial lymphatic
system. The third possibility is a deportation of bone
marrow stem cell via vascular system to the
myometirum. The last theory is an iatrogenic cause
during a surgical procedure which may introduce an
endometrial tissue into myometrium.

Adenomyosis, although benign, has many
clinical considerations. It frequently causes symptoms
of menorrhagia, pelvic pain and dysmenorrhea which
may severely debilitate women affecting their work- or
family-lives. Clinical diagnosis of adenomyosis is
generally made by history, physical including pelvic
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examination and imaging studies e.g. ultrasound,
computerized tomography scan or magnetic resonance
imaging. However, other pelvic pathologies especially
uterine tumors may have similar presentations and
findings. Hence, a definite diagnosis is usually achieved
by a pathologic examination of resected myometrial
lesion (myomectomy) or uterus (hysterectomy) which
is amore common surgical treatment especially in pre-
and peri-menopausal woman who have completed
family life®.

Pathologic feature of adenomyosis is a
presence of both glandular and stromal endometrial
tissues in the muscular wall of the uterus. These
displaced endometrial tissues break down and bleed
during each menstrual cycle causing fibrotic reaction
and progressive thickening of myometrial wall. The
pathological diagnosis in most cases is straightforward.
However, there are a few instances that a pathological
diagnosis can be difficult. This review described some
features of adenomyosis which has equivocal features
and needed to be differentiated from other lesions
especially malignant conditions.

Adenomyosis with atrophic and fibrotic stroma
Adenomyosis with atrophic and fibrotic
stromal component is usually found in postmenopausal
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woman especially in breast cancer patient who has had
tamoxifen®. This feature is important particularly in
patients with endometrial cancer which is frequently
found after breast cancer!” when presence of scattered
endometrial glands in the myometrium with
inconspicuous stromal component may raise a
possibility of endometrioid adenocarcinoma invading
into myometrium. Useful features to differentiate
adenomyosis from malignant tumor are atrophic change
of endometrial gland (Figure 1A), lack of tissue reaction,
and presence of typical adenomyosis in the remaining
tissue' 12, In case of tamoxifen use, endometrial gland
usually have cystic dilatation (Figure 1B) and tubal,
mucinous or oxyphilic metaplasia of glandular
epithelium®. In a difficult case with equivocal features,
immunohistochemical study may aid in diagnosis. CD10
which is generally positive in stromal cell is not helpful
because the stromal cells can be present in both
adenomyosis and invasive foci of endometrioid
carcinoma. Interferon-induce transmembrane protein
1 (IFITM1) is more useful that it would be positive in
stromal cells in adenomyosis but not in foci of cancer
with myometrial invasion®.

Adenomyosis with vascular involvement

Adenomyosis in the myometrial vascular
channels is relatively common. This histomorphology
of vascular dissemination may support one of the
theories of pathogenesis of endometriosis as described
earlier'>17,

The prevalence of vascular involvement in
adenomyosis from previous reports ranged from
12% to 18%"#!1), Features of vascular involvement of
adenomyosis vary in many aspects in terms of: number
of vascular involvement which may be found as a
single, a few or multiple vessels involvement, location
of adenomyotic foci which may attach to the vessel
wall or lay free within the vascular lumen (Figure 2A),
or the components which may have only stroma
component (two third of cases) (Figure 2B) or both
components (Figure 2C)1,

The two conditions can be easily
differentiated upon a gross inspection and histologic
features. Adenomyosis generally shows coarse
trabeculation without a definite mass whereas the
endometrial stromal sarcoma usually presents with a
polypoid mass. However, an adenomyosis can present
with a mass formation, so called ‘adenomyoma’, when
the histologic examination is required for a definite
diagnosis.

Presence of endometrial gland with stromal
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Figure 1.  Adenomyosis in postmenopausal woman with
stromal atrophy and fibrosis (A; 400x).
Endometrial gland dilation in a patient with
breast cancer after tamoxifen use (B; 100x).
Myoinvasion of endometrioid adenocarcinoma
with stromal desmoplasia (C; 200x). Nuclear
atypia of the endometrioid adenocarcinoma (D;
400x).

Figure 2. Adenomyosis with vascular involvement.
Adenomyotic focus lay free within the vascular
lumen (A; 200x). Only stromal component is
shown (B; 400x). Glandular component with
minimal stromal cell (C; 200x). Vascular channel

highlighted by CD34 stain (D; 200x).

component (usually with atrophic change) and absence
of features which are usually found in endometrial
stromal sarcoma e.g. tongue-like growth pattern, mitotic
activity and extrauterine extension are features of
typical adenomyosis”. However, when only
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endometrial stroma tissue is present in the vessels
especially in multiple foci, it might mislead to a diagnosis
of low-grade endometrial stromal sarcoma [ESS]. On
the contrary, some endometrial stromal sarcoma
occasionally contain a large number of endometrioid-
type glands which may mislead to a diagnosis of
adenomyosis!"”. In difficult case, additional sections
may be required for a definite diagnosis.

Histologic features which help to differentiate
adenomyosis with vascular involvement from low-grade
endometrial stromal sarcoma are summarized in Table
L.

Co-existing adenomyosis in endometrial adeno-
carcinoma

Adenomyosis was reported in a hysterectomy
specimen of endometrioid endometrial carcinoma in
approximately 16% to 34%@%2%. This wide range of
prevalence may partly depend on the extent of each
lesion and an awareness of a pathologist in reporting
this benign lesion in a patient with malignant condition.
Previous studies reported conflicting data regarding a
prognosis of coexistence of adenomyosis and
endometrial carcinoma. Some studies found that
patients with concomitant adenomyosis and
endometrioid endometrial carcinoma had poorer
prognosis than those having cancer alone. These
studies proposed that adenomyotic foci were precursor
of endometrial carcinoma and these adenomyotic foci,
subsequently in the course after cancer development,
increased contact area for myometrial invasion as
evidenced by an increased frequency for deep
myometrial invasion (outer-half myometrial invasion)
in stage I endometrioid adenocarcinoma®%27:2%,
However, this was not translated to a poorer survival®?.

This was explained that the extension of carcinoma
from foci of adenomyosis to adjacent deep myometrium
(outer-half myometrium) was actually an early
myometrial invasion, so did not impact survival.

Other studies, with larger numbers of patients,
reported a more favorable prognosis of the patient with
coexistence of adenomyosis in endometrial carcinoma
because it was commonly associated with early stage,
smaller tumor size, lower grade tumor, superficial
myometrial invasion, less lymphovascular space and
lymph node involvement®@'252%30 These more
favorable pathologic features found in adenomyosis
were explained by a few mechanisms. Rapid proliferation
of endometrial stroma under stimulation of estrogen
or inflammatory cytokines serves as a mechanical
block of endometrial cancer invasion in the
myometrium®®-3?. The other processes are via an
increased secretion of several cytokines, such as,
interferon [IFN]-a., IFN-y, tumor necrosis factor [TNF]-
o, and interleukin [IL]-10 resulting in anti-tumor
progression©®®3?, High expression of ER} which
functions as tumor suppressor and low expression of
glycodelin which has angiogenic role in tumorigenesis
were also observed in endometrioid endometrial
carcinoma with adenomyosis©?.

Endometrial carcinoma arising in adenomyosis
One condition of adenomyosis which has
clinical merits is an endometrial carcinoma arising in
adenomyosis. This entity is rarely found, being reported
in about 1% in woman with endometrial carcinoma®?.
A mechanism for malignant transformation
of adenomyosis is unclear. Few studies proposed a
loss of heterozygosity in the DNA mismatch repair gene
(hMSH2, hMLHI1, p16 and GALT) as a possible

Table 1. Histologic features of adenomyosis with vascular involvement and low-grade endometrial stromal sarcoma

Pathologic features

Adenomyosis with vascular involvement

Endometrial stromal sarcoma

Gross feature
Microscopic features

Endometrial gland Present
Stroma Atrophic change
Growth pattern Localized

Mitotic activity Absent or low
Lymphovascular involvement
Extrauterine extension

Other areas

None

No mass formation (except adenomyoma)

Less frequent of multiple vessels involvement

Typical adenomyosis elsewhere in the myometrium

Tumor mass

Rarely present
Active proliferation
Expansile tongue-like
Frequent

Frequent

Possible

None

(Modified from Meenakshi M, McCluggage WG. Vascular involvement in adenomyosis: report of a large series of a common
phenomenon with observations on the pathogenesis of adenomyosis. Int J Gynecol Pathol 2010;29:117-21.)
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etiology®**. A more explicit example is carcinoma
arising from ovarian endometriosis which is more
frequently found. Based on molecular genetic studies,
carcinoma arising in ovarian endometriosis was
categorized in two groups: type I and type II. Type I
which is associated with a benign precursor lesion and
low-grade cancer (endometrioid, clear cell, and low-
grade serous cancers) reveals KRAS, phosphatase and
tensin homologue [PTEN], and phosphatidylinositol-4
S-bisphosphate 3-kinase catalytic subunit alpha [PIK3-
CA] mutations®®. On the other hand, type Il which is
associated with high-grade cancer shows TP53 and
HER2 mutations®’3®. Another study showed high
frequency of genetic mutations in PTEN, KRAS and
AT-rich interactive domain 1A gene [ARID1A] among
endometriosis-associated ovarian cancer (of both
endometrioid and clear cell histologies)®?. There may
be a possibility of genetic mutations in adenocarcinoma
arising from adenomyosis®*#*4D, However, limited data
is available and more researches on this issue are
needed.

Malignant transformation of adenomyosis is
mostly found in the postmenopausal woman and is
extremely rare in premenopausal women with normal
endometrium™?. History of tamoxifen was reported“?.
Clinical manifestation includes abnormal vaginal
bleeding, slight fever and weight loss.

The most common histological subtypes of
cancer arising in adenomyosis were endometrioid type
and, to a lesser degree, serous, clear cell and poorly
differentiated adenocarcinoma®****) Histomorpho
logy may show transitions between endometrial
epithelium of adenomyosis, borderline malignancy
(noninvasive), and invasive carcinoma. The diagnostic
criteria of endometrial carcinoma arising in adenomyosis
are: 1) the carcinoma must not be present in the normally
situated endometrium or elsewhere in the pelvis; 2) the
carcinoma must be seen to arise from the epithelium
within the adenomyosis rather than invasion from
another source; and 3) endometrial (adenomyotic)
stromal cells must be seen to support a diagnosis of
adenomyosis“?,

Several studies reported cancer arising in
adenomyosis had poor prognosis with aggressive
features, such as, high-grade tumor, deep myometrial
invasion, advance stage and positive nodal
metastasis®>414449 This might be due to a direct
invasion of cancer deep into myometrium or
vascular channels in the myometrium from an
absence of anatomic barrier in the basal layer of
endometrium®47,
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Endometrial carcinoma with adenomyosis involve-
ment

It is generally accepted that endometrial
carcinoma with adenomyosis involvement has no
influence on staging and prognosis“**#3. The
problems of adenomyotic foci involved with cancer lie
on the pathologic diagnosis and the measurement of
depth of invasion.

Diagnostic features of adenomyosis with
cancer involvement but without cancer invasion are
smooth rounded contours and presence of: benign
glands with intervening or surrounding endometrial
stroma and absence of desmoplasia or inflammatory
infiltration®, Myometrial invasion from adenomyosis
has features of: jagged infiltrative contour, neoplastic
epithelial cells surrounded by myometrium without
intervening endometrial stroma, and desmoplastic
stromal reaction“®.

In general, the depth of myometrial invasion
is defined by the distance between endomyometrial
junction and the deepest part of the invasive tumor
clusters. Measuring the depth of cancer invasion into
myometrium from adenomyotic foci is a challenge
especially when invasive tumor cluster was found only
in adenomyotic focus. Although a definite rule of
measurement the depth of myometrial invasion of cancer
in adenomyosis is still controversy. The criteria adopted
by Ali et al*® are generally used and has been included
into College of American Pathologists [CAP] guideline
protocol in 2016“?. It was advised that the depth of
invasion is the distance between the interface of
adenomyosis and the farthest point of cancer away
from adenomyotic focus“’. Therefore, myoinvasion
of the cancer from adenomyotic foci that situated in
deep myometrium is not always considered as deep
myometrial invasion. However, further study for this
measurement and prognostic significance is needed
for more information.

Conclusion

Adenomyosis is a common benign gyne-
cologic lesion which is characterized by abnormal
endometrial mucosa in the muscular wall of the uterus.
Pathological diagnosis of this condition is generally
straightforward but there are few mimicking lesions that
a pathologist may be reluctant to make a diagnosis,
such as, adenomyosis with atrophic and fibrotic stroma
vs. well differentiated endometrioid adenocarcinoma
with myometrial invasion, adenomyosis with vascular
involvement vs low-grade stromal sarcoma, and cancer
arising from adenomyosis or involving adenomyosis.
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The gynecologic pathologists, gynecologists and
gynecologic oncologists should be aware of these
mimicking lesions or conditions which may have some
problems in diagnosis including the features that have
clinical impact upon stage of cancer and treatment.

What is already known on this topic?

Adenomyosis is a common benign gyne-
cologic lesion. Pathologic feature of adenomyosis is a
presence of both glandular and stromal endometrial
tissues in the muscular wall of the uterus. These
displaced endometrial tissues break down and bleed
during each menstrual cycle causing fibrotic reaction
and progressive thickening of myometrial wall.
Pathological diagnosis of this condition is generally
straightforward but there are few mimicking lesions and
conditions that a pathologist may be reluctant to make
a diagnosis.

What this study adds?

This review presented some mimicking lesions
and some problematic conditions with pathological
clues to make a diagnosis. These mimicking lesions
and conditions include adenomyosis with atrophic and
fibrotic stroma vs well differentiated endometrioid
adenocarcinoma with myometrial invasion,
adenomyosis with vascular involvement vs. low-grade
stromal sarcoma, and cancer arising from adenomyosis
or involving adenomyosis.
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