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Malignant changes in adenomyosis in patients
with endometrial adenocarcinoma
A case series
Xuemei Mao, MSa, Wei Zheng, MDb,∗, Weibo Mao, BSc

Abstract
The aim of the study is to describe the clinical characteristics and prognosis of malignant transformation of adenomyosis in patients
with endometrial cancer.
In this retrospective descriptive study, the clinical data of patients with endometrial cancer (n=127) who were admitted at our

hospital between January 2006 and December 2013 were evaluated.
Among the 127 patients with endometrial cancer, 24 patients had endometrial cancer concurrently with adenomyosis. Among

these 24 patients, 3 were diagnosed with malignant transformation of adenomyosis. Postoperative pathological investigations in the
cancer+adenomyosis group revealed endometrial adenocarcinoma of Grade I (n=21) and II (n=3). The patients with malignant
transformation of adenomyosis were relatively younger than the other patients. In those 3 patients, both the estrogen and
progesterone receptors were strongly expressed in eutopic endometrium and were weakly positive in ectopic endometrium.
Although adenomyosis is usually benign, it might also be a precursor of malignant disease. As the incidence of adenomyosis

malignant transformation is low, and its clinical manifestations are nonspecific, it may only be confirmed by postoperative pathological
examination. Further investigations on larger sample size may provide additional data about prognosis of adenomyosis malignant
transformation.

Abbreviations: CA125 = cancer antigen 125, ER = estrogen receptor, PR = progesterone receptor.
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1. Introduction

Endometrial cancer is the sixth most common cancer in women
worldwide, with 320,000 new cases diagnosed in 2012.[1] The
mortality rate is 1.7 to 2.4 per 100,000 women. In the United
States, uterine cancer is the most common gynecologic
malignancy.[2] Endometrial adenocarcinoma, adenomyosis,
and uterine fibroids often occur or exist concurrently. Estrogens
play an extensive role in the development of female reproductive
organs and abnormality in estrogen levels result in the concurrent
manifestation of these diseases.
Adenomyosis is a benign lesion in which endometrial glands

and endometrial stroma invade uterine myometrium and smooth
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muscles with varying degree of proliferation. It is a special
endometriosis that occurs inside the uterine muscle wall. In 1925,
Sampson firstly reported a case of ovarian endometriosis with
malignant transformation.[3] Later, many similar cases were
reported in China and other countries.[4–7] The malignant
transformation rate of endometriosis is 1.5% in China, whereas it
is 0.7% to 1.0% in other countries.[8,9] Rolly[10] reported the first
case of malignant transformation of adenomyosis. Later, many
similar cases were reported, and most of them were endometrioid
adenocarcinomas.[11–18]

Due to limited clinical data, the clinical and pathological
features of endometrial adenocarcinoma originating from
adenomyosis are still not clear. The present descriptive study
aimed to evaluate the pathological changes in adenomyotic foci
in hysterectomy specimens, and to point out a possible
mechanism of carcinogenesis in adenomyotic foci inside the
myometrium.

2. Methods

2.1. Patients

Patients with endometrial carcinoma (n=127) who were
hospitalized and received treatment between January 2006 and
December 2013 at the Central Hospital of Lishui city, Zhejiang
province, China, were included in the study.
The inclusion criteria were as follows: indications for surgery

and treatment were confirmed; chemotherapy and endocrine
therapy not received before surgery; and postoperative histologi-
cal examination confirmed the diagnosis of endometrial
carcinoma, with uterine fibroids or adenomyosis. The exclusion
criteria were as follows: severe cardiopulmonary dysfunction,
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kidney disease, liver and kidney dysfunction, serious blood
diseases, or other surgical contraindications; or primary tumors
on other parts of the body.
This study was approved by the Medical Ethics Committee of

the Central Hospital of Lishui City, Zhejiang Province, China.
According to the results of intraoperative pathological

examination, the patients were divided into 2 groups: patients
diagnosed with endometrial carcinoma combined with adeno-
myosis or without adenomyosis. Then, the group of patients with
adenomyosis was subdivided into 2 on the basis of with or
without malignant transformation.
All patients underwent B-mode ultrasound and pathological

examination (curettage). The diagnosis of uterine fibroids and
adenomyosis were confirmed by histopathological examination
after surgery. The pathological differentiation and staging of
endometrial carcinoma was performed according to the criteria
provided by the International Federation of Gynecology and
Obstetrics (Table 1).[19]
2.2. Treatment

All patients underwent standard staging operation. Intraopera-
tive frozen biopsy samples were sent to laboratory immediately.
The peritoneal washing fluid was collected. The patients with
high risk were required to take postoperative adjuvant chemo-
therapy and radiotherapy.
Table 1

Characteristics of patients with EA.

EA without
adenomyosis

EA with
adenomyosis

P(n=103) (n=24)

Age 51.5 (31–72) 50.7 (31–71) >.05
Menopause, n, % 73, 70.9% 9, 37.5% .002
Nonporous, n, % 4, 3.9% 0, 0 .327
Dysmenorrhea, n, % 5, 4.9% 1, 4.2% .886
CA125 elevated (>35.0 U/mL), n, % 8, 7.8% 3, 1.3% .458
EA combined with uterine fibroids, n, % 31, 30.1% 7, 29.2% .929
EA combined with endometriosis, n, % 4, 3.9% 1, 4.2% .949
Cancer stage, n, % .063
Ia 68, 66.0% 23, 95.8%
Ib 12, 11.7% 0, 0
II 10, 9.7% 1, 4.2%
III 9, 8.7% 0, 0
IV 4, 3.9% 0, 0

FIGO stage, n, % <.001
G1 40, 38.8% 21, 87.5%
G2 49, 47.6% 3, 12.5%
G3 14, 13.6% 0, 0

ER, n, % .168
� 5, 4.9% 0, 0
+ 24, 23.3% 2, 8.3%
++ 27, 26.2% 6, 25%
+++ 47, 45.6% 16, 66.7%

PR, n, % <.001
� 8, 7.8% 0, 0
+ 32, 31.1% 0, 0
++ 16, 15.5% 2, 8.3%
+++ 47, 45.6% 22, 91.7%

CA125 = cancer antigen 125, EA = endometrial adenocarcinoma, ER = estrogen receptor, FIGO =
The International Federation of Gynecology and Obstetrics, PR = progesterone receptor.
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2.3. Statistical analysis

This was a descriptive study. The data were analyzed using SPSS
17.0 (IBM, Armonk, NY). Continuous variables were tested for
normality using the Kolmogorov-Smirnov test. Non-normally
distributed data were expressed as median (range), and analyzed
using the Mann-Whitney U test. Categorical data were presented
as counts and percentages, and chi-square or Fisher exact tests
were used to compare the data among the groups. A P value<.05
was considered statistically significant.
3. Results

3.1. General characteristics of patients

For the group of patients without adenomyosis, 103 patients had
endometrial carcinoma without adenomyosis (81.1%); their
mean age was 51.5 years (range: 31–72 years). For the group of
patients with adenomyosis, 24 patients had endometrial
carcinoma combined with adenomyosis (18.9%); their mean
age was 50.7 years (range: 31–71 years) (Table 1). Among those
24 patients, 3 were diagnosed with malignant transformation of
adenomyosis (2.4%); their mean age was 41 years (range: 31–48
years) (Table 2). Among those 24 patients with adenomyosis, the
remaining 21 patients were not found to have malignant
transformation of adenomyosis (16.5%); their mean age was
52 years (range: 33–71 years) (Table 3).
Among patients without adenomyosis, 4 patients were without

reproductive history, and 73 patients (70.9%) were menopausal.
Among patients with adenomyosis, all patients had childbearing
history, and 9 (37.5%) were menopausal. Endometrial carcino-
ma was commonly found in patients during perimenopause, and
there was no significant difference in the onset age between the 2
groups. Nevertheless, the patients who were diagnosed with
malignant transformation of adenomyosis appeared to be
younger (P< .05).
3.2. Clinical manifestations

Most of the patients were admitted to the hospital for the
treatment of irregular bleeding (postmenopausal) or menstrual
disorders. Five patients among those without adenomyosis and 1
patient among those with adenomyosis showed dysmenorrhea.
Eight patients among those without adenomyosis were found to
have increased cancer antigen 125 (CA125) levels, with the
Table 2

Patients with malignant adenomyosis transformation.

Malignant transformation

Patient 1 Patient 2 Patient 3

Age 47 31 48
Menopause No No No
Nonparous No No No
Dysmenorrhea No No Yes
CA125, U/mL 23.8 155.8 119.3
EA combined with uterine fibroids No No No
EA combined with endometriosis No No No
Cancer stage Ia Ib II
FIGO stage G1 G1 G1
ER +++ ++ +++
PR +++ +++ +++

CA125 = cancer antigen 125, EA = endometrial cancer, ER = estrogen receptor, FIGO = The
International Federation of Gynecology and Obstetrics, PR = progesterone receptor.



Table 3

Patients without malignant adenomyosis transformation.

Adenomyosis without
malignant transformation
n=21

Age 52 (31,71)
Menopause, n, % 9, 42.9%
Nonporous, n, % 0, 0
Dysmenorrhea, n, % 0, 0
CA125 elevated (>35.0 U/mL), n, % 1, 4.8%
EA combined with uterine fibroids, n, % 7, 33.3%
EA combined with endometriosis, n, % 1, 4.8%
Cancer stage, n, %
Ia 21, 100%

FIGO stage, n, %
G1 18, 85.7%
G2 3, 14.3%

ER, n, %
� 0, 0
+ 2, 9.5%
++ 4, 19.0%
+++ 15, 71.4%

PR, n, %
�/+ 0, 0
++ 2, 9.5%
+++ 19, 90.5%

CA125 = cancer antigen 125, EA = endometrial cancer, ER = estrogen receptor, FIGO = The
International Federation of Gynecology and Obstetrics, PR = progesterone receptor.
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highest value of 97.40U/L. Similarly, the 3 patients with
malignant transformation of adenomyosis were also found
to have increased CA125 levels and 2 of them had values of
>100U/L.
Among those without adenomyosis, 31 patients (30.1%) had

endometrial carcinoma along with uterine fibroids and 4 patients
(3.9%) had endometrial carcinoma combined with endometri-
osis; all of them were without malignant transformation.
3.3. Diagnosis

Among patients without adenomyosis, B-mode ultrasound
suggested that the endometrium was thickened with changes in
ultrasound signal in 73 cases, whereas masses were observed in
the remaining 30 cases. Twenty-one patients were diagnosedwith
atypical hyperplasia and 82 patients with adenocarcinoma by
pathological examination of preoperative curettage.
Among patients with adenomyosis, preoperative B-mode

ultrasound suggested endometrial thickening in 17 cases
(71.8%), myometrium echo change was found in 7 cases, the
possibility of uterine fibroid was found in 8 cases (33.3%), and
the adenomyosis was found in 2 cases (8.3%). Eleven patients
(45.8%) were diagnosed with complex hyperplasia and atypical
hyperplasia and 12 patients (50.0%) with adenocarcinoma by
pathological examination of preoperative curettage. The remain-
ing patient was initially diagnosed with endometrial hyperplasia
and underwent hysterectomy for the treatment of uterine fibroid;
however, the postoperative pathology results showed highly
differentiated endometrial adenocarcinoma.
3.4. Comparison of tumor staging between the 2 groups

Among patients with adenomyosis, 1 patient was diagnosed with
Stage II carcinoma, whereas all the other patients were diagnosed
3

with Stage Ia carcinoma. The malignant transformation of
adenomyosis did not seem to influence the postoperative
pathology stage. Among patients without adenomyosis, more
than half of the patients were diagnosed with Stage Ia (66%),
followed by Stages Ib (11.7%), II (9.7%), III (8.7%), and IV
(3.9%).
Compared with patients without adenomyosis, the differenti-

ation degree of tumor tissue was obviously better in patients with
adenomyosis (P< .05). Moreover, the differentiation degree of
tumor tissue in patients with malignant transformation of
adenomyosis seemed to be better than in patients without
transformation.
3.5. Comparison of immunohistochemistry results
between the groups

Some data were missing because of the large time span of the
study. PR expression was significantly higher in patients with
adenomyosis than that in patients without adenomyosis (P
< .05); but malignant transformation of adenomyosis did not
seem to influence estrogen receptor (ER) expression.
3.6. Comparison of immunohistochemistry results
between eutopic and ectopic endometrium

Among patients with malignant transformation of adenomyosis,
the progesterone receptor (PR) expression of eutopic endometri-
um was strongly positive (Fig. 1A), whereas the PR expression of
ectopic endometrium was weakly positive (Fig. 1B). Among
patients with malignant transformation of adenomyosis, the PR
expression of eutopic endometrium in patients with malignant
transformation and in normal ectopic endometrium was strongly
positive (Figs. 2 and 3).
4. Discussion

Among 127 patients with endometrial carcinomas, 24 patients
(18.9%) were diagnosed with endometrial carcinomas combined
with adenomyosis, of which, 3 patients were diagnosed with
malignant transformation of adenomyosis. The malignant
transformation rate of adenomyosis was 2.4% in this case
series. In 1980, Hernandez and Woodruff et al[20] collected the
case reports and reviewed the literatures, and 16 cases with
malignant transformation of adenomyosis were analyzed.
Among them, the malignant transformation concurrently
originated from lesions of endometrium or adenomyosis in 8
cases, whereas the malignant transformation originated from the
lesions of adenomyosis in the other 8 cases. In the present study,
all 3 patients with adenomyosis malignant transformation had
concurrent endometrial carcinoma, and the rate of malignant
transformation was in accordance with the results of Kucera
et al,[21] wherein the rate of endometrioid adenocarcinoma
was about 2.9% in patients with adenomyosis malignant
transformation.
Malignant transformation of adenomyosis lacks specific

clinical symptoms and physical signs, with no specific laboratory
investigations and no clinical symptoms at early stage.
Preoperative diagnosis is difficult due to lack of malignant
adenomyosis-related physical symptoms and signs. Moreover,
serum CA125 is not always elevated. Hence, postoperative
pathological diagnosis is the gold standard for adenomyosis
malignant transformation, which is based on both Sampson’s[1]

standard and Scott’s supplementary criteria[22]: no cancerous foci

http://www.md-journal.com


Figure 1. The expression of progesterone receptor (PR) in patients with malignant transformation of adenomyosis. (A) The PR expression of eutopic endometrium
with malignant transformation was strongly positive (EnVision, �200). (B) The PR expression of ectopic endometrium with malignant transformation was weakly
positive (EnVision, �100).
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in endometrium and other parts of pelvis; ensure that the
malignant lesion is originating from the epithelial or mesenchy-
mal part of adenomyosis rather than the malignant invasion or
metastasis from other parts; there are endometrial glands or
stromal cells around themalignant lesions, or there is evidence for
the presence of adenomyosis; and there is evidence of gland
structure transformed from benign to malignant.
In the present study, the sensitivity of B-mode ultrasound echo

changes for myometrium was higher (P< .05), but attention was
not paid to those aforementioned factors because the presence of
malignancy was only confirmed after postoperative pathology. It
is required to expand the sample size of future studies to ensure
whether these patients have typical clinical manifestations. On
examining the tissues of malignant adenomyosis by microscopy,
it was found that the malignant foci were originating from the
mesenchymal part of adenomyosis.
The incidence of malignant transformation of adenomyosis is

rare, and the possible reasons. Currently, there is a lack of
epidemiological survey with large sample size of malignant
transformation of adenomyosis. Pathologic sampling is limited,
Figure 2. The expression of progesterone receptor (PR) in patient with
malignant transformation of adenomyosis. The PR expression of eutopic
endometrium in patients with malignant transformation and in normal ectopic
endometrium were all strongly positive (EnVision, �100).
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and it is difficult to make early diagnosis. In addition, the
pathologists’ inadequate understanding about invasion of
normal endometrium by malignant adenomyosis during the late
period of malignant transformation, and myometrial invasion of
endometrial carcinoma further pose difficulty in analyzing the
morbidity rate of adenomyosis malignant transformation.
Pan Xiao Yu[23] described some of the risk factors of malignant

adenomyosis, which include age between 40 and 50 years, early
menarche, short menstrual cycle, first delivery at young age,
fertility, curettage during early trimester of pregnancy, obesity,
and history of tamoxifen intake. In the present study, the mean
ages of patients with malignant adenomyosis ranged from 31 to
48 years old, and they were in line with the high-risk population.
Previous studies indicated that the malignant transformation of
adenomyosis and the occurrence of endometrial adenocarcinoma
have some similarities with the malignant transformation of
ovarian endometrial implantation, and they are closely related
with estrogen stimulation. Lavery et al[24] found that unopposed
estrogen hormone replacement therapy could result in malignant
transformation of residual lesions in patients with endometriosis,
Figure 3. The expression of Ki67 in patient with malignant transformation of
adenomyosis. The Ki67 expression was positive in ectopic endometrium with
malignant transformation and negative in normal ectopic endometrium
(EnVision, �100).
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suggesting that excessive estrogen stimulation could induce the
malignant transformation of ectopic endometrium. In the present
study, ER and PR expression of the patients with endometrial
carcinoma with adenomyosis was obviously higher than in
patients with endometrial carcinoma alone and patients with
endometrial carcinoma and uterine fibroid. In those 2 groups, the
majority of patients were postmenopausal women of older age,
and it also might be related with the decline of hormone levels.
Previous studies have shown that the ER and PR expression of
endometrial carcinoma were associated with its histological
grade, pathological type, and the biological behavior of
myometrial invasion. The present study was in accordance with
the fact that the patients with adenomyosis had good pathologi-
cal differentiation and early clinical staging. Moreover, the 3
patients with malignant transformation of adenomyosis seem to
have similar pathological differentiation and clinical stage.
The relapse, invasion, implantation, and biological behavior of

metastasis of adenomyosis are very similar with malignant
tumors, and they are also related with oncogenes and tumor-
suppressor genes. Sasaki et al[25] reported 7 cases of malignant
transformation of adenomyosis in which carcinoma tissue-
related p53 protein expression was positive in 5 cases, and its
expressions in all the normal glands were negative. Wu et al[26]

reviewed clinical and pathological data of 39 cases with
adenomyosis malignant transformation, with focus on ER and
PR as well as p53. Among 39 patients with malignant
transformation, 13 patients underwent ER investigations, and
8 were negative (62%). Similarly, 13 patients underwent PR
investigations, and 7 were negative (54%). p53 expression was
detected in 9 cases, for a positive rate of 100%.
The present study indicated that the expression of both PR and

ER were positive in patients with endometrial carcinoma
combined with adenomyosis or endometrial carcinoma com-
bined with uterine fibroids. The expression of p53 and Ki67 was
positive in eutopic malignant endometrium and negative in
normal ectopic endometrium. In the 3 patients with malignant
transformation of adenomyosis, both the ER and PR expressions
were positive in eutopic endometrium and were weakly positive
in ectopic endometrium. The changes explained the loss of ER
and PR expression during the malignant transformation process
with the same hormone level in a certain extent. It also resulted in
the no expression of ER and PR antibodies, suggesting that the
regulation of receptor levels plays a non-negligible role in the
process of malignant transformation.
Because the incidence of adenomyosis with malignant

transformation is low, the related researches are limited. As
the locations of the lesion of adenomyosis malignant transfor-
mation and endometrial carcinoma are close to each other and
the tissue origins are same, the prognosis and treatment are also
similar for both the conditions. It is recommended that the
treatment and postoperative follow-up suggestions should be
based on corresponding cell type of endometrial malignant
transformation. Finally, statistical analyses were performed in the
present study, it must be pointed out that these analyses are
unreliable because of the small sample size of some groups and
heterogeneity in the size of the groups. Therefore, those analyses
have to be taken as descriptive and not as formal analyses.
In summary, although adenomyosis lesion is usually benign, it

might also be a precursor of malignant disease. As the incidence
of adenomyosis malignant transformation is low, and its clinical
manifestations are nonspecific, it may only be confirmed by
postoperative pathological examination. Further investigations
5

on larger sample size may provide additional data about
prognosis of adenomyosis malignant transformation.
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