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ABSTRACT

Atypical polypoid adenomyoma (APAM) is a rare polypoid tumor that generally occurs in women of reproductive age
who have abnormal genital bleeding. The tumor was reported as a new disease concept by Mazur in 1981. Pathologi-
cally, APAM consist of irregularly proliferated endometrial gland cells and interlacing bundles of smooth muscle cells
within the stroma, and have a similar form to adenocarcinoma, adenofibroma, adenosarcoma, and carcinosarcoma.
Therefore, differential diagnosis is required in many cases. APAM is pathologically classified as a benign lesion and
clinically has a comparatively favorable outcome. However, treatment and follow-up observation should be performed
carefully because recurrence and residual lesions occur in many patients after conservative treatment. Concomitant
development of endometrial adenocarcinoma also occurs in many cases and it is difficult to differentiate this disease
from APAM. Thus, diagnosis of APAM should be made carefully, particularly since the number of cases of endometrial
adenocarcinoma has increased in recent years. Furthermore, APAM tends to develop during a woman’s reproductive
years, and fertility sparing treatment should be considered. Here, we review the clinicopathological characteristics of
APAM, including the difficulty of diagnosis as a benign or malignant uterine tumor, and we examine the relationship
between APAM and endometrial cancer.
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1. Introduction ferentiated endometrioid adenocarcinoma based on the
samples by dilatation and curettage is difficult, and a
method to avoid erroneous diagnosis is urgently re-

quired.

Atypical polypoid adenomyoma (APAM) was first re-
ported by Mazur in 1981 as a tumor that mainly con-
sisted of proliferated endometrial glands and smooth

muscle cells [1]. Clinically, APAM is a rare sessile poly-
poid tumor that occurs in the uterus of premenopausal
women manifests with abnormal genital bleeding, men-
struation disorder, and hypermenorrhea.

APAM have an epithelial component consisting of
endometrial glands with complex branches of cellular
and structural atypia. In some cases, it is difficult to dif-
ferentiate APAM from atypical endometrial hyperplasia
(AEH). The stroma mainly consists of smooth muscle
tissues, including various ratios of fibroblasts. Tumors
requiring pathological differential diagnosis from APAM
include adenocarcinoma, adenofibroma, adenosarcoma,
and carcinosarcoma. Since the stroma in APAM consists
of smooth muscle, differential diagnosis from well-dif-
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It is unclear whether APAM is a precancerous lesion
of endometrioid adenocarcinoma. Appropriate treatment
and follow-up of APAM patients are required for this
reason and because residual lesions and recurrence can
occur after conservative treatment. APAM also tends to
develop during a woman’s reproductive years, and con-
sideration of fertility sparing treatment is important. The
significant increase in endometrial cancer in recent years
suggests the need for increased awareness of APAM
among gynecologic oncologists.

2. Definition and Clinical Presentation of
APAM

APAM develops in the fundus, lower part, and cervix of
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the uterus as a polypoid tumor that shows extroversive
development on transvaginal ultrasonography, MRI, CT,
PET-CT, and hysteroscopy. Differential diagnosis of
APAM is required from endometrial polyp, submucosal
myoma, and uterine body cancer. Diagnosis of APAM is
straightforward when observed as a polypoid lesion from
the external cervical os. In T2-weighted MRI, both high
and low intensity areas are observed. In PET, accumula-
tion of '*F-FDP is generally viewed as a marker of a ma-
lignant tumor, but moderate accumulation may also oc-
cur in benign diseases such as leiomyoma. Such accu-
mulation in benign diseases is related to the active pro-
liferation potential of the tumor cells, and thus APAM
should be suspected in a case with a polypoid lesion in
the uterus for which accumulation differs from that in
normal uterine myoma [2]. Visually, APAM appears as
single or multiple polypoid nodular lesions with smooth
yellow to ash gray surfaces. The size varies from <1 cm
to several centimeters, with lesions of <2 cm being most
common.

At present, APAM is histopathologically classified as
a benign lesion of mixed epithelial and mesenchymal
tumors (Table 1) [3] with a clear border with normal
tissues and no invasive proliferation. APAM consist of
irregularly proliferated endometrial glands and interlac-
ing bundles of smooth muscle cells. The endometrial
gland shows various levels of structural and cellular a-
typia, with a multilayered glandular epithelium, cribri-
form pattern, solid lesion, irregular branching, and papil-
lary arrangements. Squamous metaplasia and squamous
morule are found in about 90% of APAM cases, accom-
panied by elimination of the gland structure or necrosis
in some cases [4-6]. Advanced cellular atypia such as
polygonal cells, a large nucleus, and a large nucleolus are
also observed in some cases. Longacre et al. [7] de-
scribed images with partly similar characteristics to those
of the structure of well-differentiated glandular cancer in

Table 1. Classification of mixed epithelial and mesenchymal
tumors.

Benign mixed epithelial and mesenchymal tumors

Adenofibroma

Adenomyoma
atypical polypoid adenomyoma

Malignant mixed epithelial and mesenchymal tumors

Adenosarcoma
homologous
heterologous

Carcinofibroma

Carcinosarcoma
homologous
heterologous
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45% of APAM cases, which were referred to as “APAMs
with low malignant potential.” Complications of well-
differentiated endometrioid adenocarcinoma and inva-
sion in the muscle layer are also observed in some cases
[8].

The stroma consists of smooth muscle cells that show
bundle proliferation with less atypia, and myofibroblasts
(intermediates between smooth muscle cells and fibro-
blasts) [4,7]. Although atypia of these stromal cells is
seen in some APAM cases, the level of atypia is not high.
Mitosis is also observed, but 2 or more mitoses in 10
fields of a high-power microscope have not been found
[4]. The smooth muscle component of the stroma may
also be incorrectly identified as muscle invasion of en-
dometrioid adenocarcinoma, and care is required in in-
terpreting the results. The cytoplasm is smaller than that
of smooth muscle cells in the normal muscle layer, and
polarity is lost in many cases. The endometrium of the
non-tumor area shows high estrogen activity [9].

Cytological finding shows hyperplasia of the endo-
metrium and a cluster of smooth muscle cells with less
atypia. The latter finding is important for diagnosis, but a
comprehensive perspective is required based on clinical
presentation and images. Since concomitant development
of endometrial adenocarcinoma can occur in many cases,
a diagnosis based only on cytological finding should be
made carefully [10]. A DNA ploidy test shows that all
cases are DNA diploid and that the S-phase fraction is
low [11].

APAM tends to develop in comparatively young pre-
menopausal women, and especially in nulligravid women,
with many cases having infertility. The average age at
which APAM is diagnosed is about 40 years old [4], but
the lesion may develop in postmenopausal women in rare
cases. Abnormal genital bleeding is the chief complaint
in most cases, and menstruation disorder and hyper-
menorrhea may also occur. Diagnosis should include
data for menstrual history, pregnancy history, delivery
history, history of hormone therapy, obesity, hyperten-
sion, diabetes, ovulation disorder, and infertility [7,12,
13].

Concomitant development of APAM has been re-
ported in a patient with Turner’s syndrome who was re-
ceiving long-term administration of an estrogenic drug
[14]. This suggests a relationship between long-term
stimulation by estrogen and a neoplasm in the uterine
epithelium or stroma. Hyperprolactinemia may also cause
amenorrhea, anovulation and infertility, and development
of APAM has been reported after long-term continuous
estrogen stimulation of precursor cells of the endometrial
stroma in a woman with ovulation disorder [15]. Devel-
opment of APAM may be affected by estrogen because
the disease often develops in premenopausal and nul-
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ligravid women, and the endometrium shows endo-
metrial hyperplasia or proliferation.

3. Developmental Mechanism of APAM

Many aspects of the histogenesis of APAM are unclear.
Similarities of endometrial stromal cells in APAM and
those in the endometrium or endocervix suggest that en-
dometrial or related stromal cells in the endocervix are
precursors of the smooth muscle component of APAM
[11]. The close correlation between gland constituents
and smooth muscle components is caused by neometa-
plasia of endometrial stromal cells, and smooth muscle
and endometrial stroma coexist as stromal components in
many cases with a uterine tumor and endometriosis.

4. Treatment of APAM

Total hysterectomy is an option for treatment of APAM
in cases in which the symptoms in postmenopausal
women are not improved by polypectomy or by dilata-
tion and curettage. In other cases, the treatment choice
depends on age, desire for a future pregnancy, and symp-
toms. For a young patient with a strong desire for pres-
ervation of the uterus, fertility sparing treatment is re-
quired based on the premise of correct pathological di-
agnosis of APAM. Fertility sparing treatment includes
dilatation and curettage, polypectomy, and transcervical
resection (TCR) of tumor.

Dilatation and curettage is sometimes performed as
conservative therapy, but the treatment has problems
because it is performed as a blind procedure in the uter-
ine cavity. This leads to the possibility of a false negative
finding in pathological diagnosis due to a small lesion
being missed, and the limited collection of samples also
causes difficulty in differential diagnosis between APAM
and endometrioid adenocarcinoma with accompanying
invasion in muscle layers [7,11,16]. Longacre et al.
found a residual lesion or recurrence in 45% of patients
who underwent curettage or polypectomy [7].

The incidence of endometrial cancer after conservative
treatment is unclear, but the clinical course is compara-
tively favorable. In an analysis of 136 cases, Heatley
found a residual lesion or recurrence in 41 patients
(30.1%), and a complication of hyperplasia in 12 (8.8%)
and carcinoma in 12 (8.8%) [17]. In 9 of the 12 patients
with carcinoma, carcinoma was found in the APAM le-
sion or at its base, and in the other 3 patients carcinoma
was in the neighboring endometrium. Thus, as mentioned
above, APAM may be a precancerous lesion. Advanced
age and long-term administration of estrogenic drugs are
also attracting attention as risk factors for malignant
transformation of APAM, but the details remain unclear.

It is extremely difficult to estimate the incidence of
endometrial adenocarcinoma that develops from APAM
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in patients who receive conservative treatment, because
it is very difficult to differentiate these cases from pa-
tients who develop APAM and carcinoma concomitantly.
The rate of transition to carcinoma in patients with com-
plex AEH is 45% and the rate of progression is 14%.
These data suggest that the rate of progression in APAM
is high, but the risk of concomitant carcinoma is lower
than that in complex AEH [16,18,19]. However, these
data show that all cases of APAM cannot be defined as
benign lesions and a detailed examination should be
performed for individual patients [20].

Sardo et al. proposed TCR for treatment of APAM,
using four steps of removal of the APAM lesion under
direct vision, removal of the area surrounding the lesion,
removal of muscle layers in the lower part of the lesion,
and biopsy of several linings of the endometrium, fol-
lowed by pathological examination of resected samples
[12]. This surgical method permits intracervical and in-
trauterine observation and biopsy of the lesion and the
surrounding area, which allows more information to be
obtained.

The above findings show that patients with APAM
have high risks of residual lesions and recurrence, as
well as concomitant development of carcinoma. Thus, in
fertility sparing treatment, it is important that sufficient
removal of muscle layers including the lesion should be
performed under direct hysteroscopic vision [16]. Care-
ful follow-up should then be performed, including tar-
geted tissue biopsy using hysteroscopy, with considera-
tion of the risk of malignant transformation and con-
comitant development of carcinoma.

5. Endometrial Cancer and APAM

In diagnosis, APAM should be differentiated from en-
dometrioid adenocarcinoma, adenofibroma, adenosar-
coma, and carcinosarcoma with invasion in muscle lay-
ers. These four diseases develop in postmenopausal
women with a chief complaint of abnormal genital
bleeding in many cases; while APAM tends to occur in
younger women, but also with abnormal genital bleeding.
Thus, age is an important factor in differential diagnosis
(Table 2) [21].

APAM is visualized as a solid and polypoid lesion
with a clear border. In contrast to many malignant tu-
mors, no bleeding or necrotic focus is seen in APAM,
whereas these symptoms are common in most adenosar-
comas and carcinosarcomas [4,7,11]. The smooth muscle
component of the stroma is increased in APAM com-
pared to the normal uterine musculature and has charac-
teristics that differ from those of the smooth muscle
component of the stroma in adenofibroma and carcino-
sarcoma. The stroma in many cases of adenofibroma and
carcinosarcoma is similar to the endometrial stroma, or
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Table 2. Clinicopathologic features of mixed epithelial stromal tumors of the uterus.

Adenofibroma Atypical Polypoid Adenomyoma Adenosarcoma Carcinosarcoma
R . . . Malignant (endometrioid,
Epithelial component Benign glands Crowded atypical glands Benign glands serous, clear cell carcinoma)
. . . . High-grade sarcoma (ho-
Stromal component Benign fibroblastic Smooth muscle Malignant endometrial stroma
mologous or heterologous)
Age Postmenopausal Premenopausal Varies Postmenopausal
Behavior Benign Benign Recurs, rarely metastasizes Highly malignant

fibriform smooth muscle tissues are observed locally,
although these findings may not always be clear. The
stroma in adenofibroma is generally more atypical than
that in APAM and it is rare that the smooth muscle
component is clearly observed in adenofibroma and car-
cinosarcoma. In addition, gland tissues of the epithelial
component show a papillary arrangement, cysts, and
mild cellular atypism in many cases of adenofibroma,
while severe cellular atypism is observed in both epithe-
lial and stromal constituents as characteristics of carci-
nosarcoma.

Differentiation of APAM from endometrioid adeno-
carcinoma based on endometrium biopsy and curettage
material is particularly important. Many cases of APAM
may have been diagnosed as endometrioid adenocarci-
noma before the description of APAM by Mazur. Even
today, incorrect diagnosis of endometrioid adenocarci-
noma may be made in many cases [22]. The gland in
endometrioid adenocarcinoma histologically shows clear
malignancy (solid, cribriform pattern, polymegethism of
nuclei, large nuclei). No stroma is present in the prolifer-
ated gland duct or necrosis is apparent. APAM should
always be suspected when interlacing bundles of smooth
muscle cells is observed around a proliferated endo-
metrial gland, with consideration of the age of the patient,
images, and history of infertility. Care should also be
taken since the stromal components in APAM and en-
dometrial cancer both consist of myofibroblasts.

It is extremely important to differentiate APAM from
muscle invasion of endometrioid adenocarcinoma. For
this differentiation, interstitial reactions in the area of
invasion, inflammatory cell infiltration, and granuloma-
tous changes are observed in many cases. In APAM,
smooth muscle cells are present in proximity to many
ducts of the gland. A localized focal necrosis is some-
times observed in APAM, but the probability of endo-
metrioid adenocarcinoma is higher in cases with necrosis
over a comparatively large area. In endometrioid adeno-
carcinoma that develops concomitantly with adenomy-
osis, atypism of the gland is high, the stroma around the
proliferated gland duct consists of endometrial stromal
cells, and normal smooth muscle tissues with no atypia
are observed around the stroma.
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Differentiation of APAM from endometrioid adeno-
carcinoma Grade 1 with less cellular atypia is particu-
larly difficult. Soslow et al. [9] reported that the im-
munophenotype of APAM did not differ significantly
from that of well-differentiated endometrial adenocarci-
noma and that immunophenotyping was of little value in
distinguishing APAM from carcinoma. Nakamura et al.
[23] suggested that a smooth muscle-like spindle cell
stroma, a branched/cancellous vascular stroma, and a
clear background are significant findings with high sen-
sitivity/specificity for differentiation of APAM from en-
dometrioid adenocarcinoma Grade 1 in cytological diag-
nosis of the endometrium. In addition, Ohishi et al. [24]
proposed differentiation with CD10 immunostaining,
since endometrial cancer accompanying invasion in
muscle layers is positive for CD10, while APAM is
negative or extremely mildly positive.

6. Conclusions

APAM is a new disease that was first reported only 30
years ago. The disease is rare and difficult to differenti-
ate from endometrial cancer, and thus accumulation of
cases and research data is currently insufficient. This is
particularly true regarding pregnancy after fertility spar-
ing treatment. Several case reports are available [25], but
there are no detailed data on abortion rate, mode of de-
livery, and conditions of newborns. Data accumulation
on a worldwide scale is required to address these ques-
tions, but this requires establishment of a simple and
accurate method for differential diagnosis. Current re-
search may help to clarify the mechanism of develop-
ment of APAM and the relationship with estrogen. Re-
search into risk factors for concomitant development of
carcinoma and malignant transformation of APAM is
also required to establish indications for fertility sparing
treatment.
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