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Abstract
To confirm the origin of cancer found in both the endome-
trium and the myometrium is difficult. Cancer may spread 
from the endometrium into adenomyotic foci or vice versa. 
Also, premalignant changes may arise at either or both sites. 
Investigating disease origin enhances our understanding of 
pathophysiology and prognosis. Additional critical ques-
tions are whether women with adenomyosis have a higher 
risk of endometrial cancer; whether the invasive properties 
and prognosis of cancer in adenomyosis differ from those 
arising in the eutopic endometrium and whether the ectopic 
glandular tissue in adenomyosis becomes altered in the 
presence of eutopic endometrial cancer. A final question is 

whether cancer arising within adenomyosis carries a worse 
prognosis because of its location within the myometrium 
and the possibility that the presence of adenomyosis facili-
tates invasion of cancer arising in the eutopic endometrium. 
The present review explores currently available literature in 
an attempt to answer these questions and to examine clini-
cal presentations, diagnostic criteria, pathogenesis and 
prognosis. © 2018 S. Karger AG, Basel

Introduction

Uterine adenomyosis is defined by the presence of en-
dometrial glands and stroma within the myometrium [1]. 
Both adenomyosis and type 1 endometrial cancer have 
been linked to sex steroid action. The gene expression pro-
file suggests a role of cancer, cell death and cell cycle net-
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works in adenomyosis [2]. More recently, the expression 
of microRNA-17 was shown to be significantly increased 
and mRNA of Phosphatase and Tensin Homolog (PTEN-
mRNA) to be reduced in adenomyosis [3]. The gene en-
coding the PTEN protein has been identified as a tumour 
suppressor that is mutated in a large number of cancers. 
Also, the relationship between PTEN and endometrial 
cancer is well documented [4]. Endometrioid endometrial 
cancers frequently contain mutations in the PIK3-mTOR 
signalling pathway, including mutations in PTEN and in 
Phosphatidylinositol 3-kinase catalytic subunit (PIK3CA). 
The gene encoding this protein has been found to be linked 
to cancer. Other genes that may be implicated in both dis-
eases include KRAS (a gene providing instructions for 
making a protein called K-Ras that is part of a signalling 
pathway known as the RAS/MAPK and has been found to 
be oncogenic) and BCL2 (a member of the family of pro-
teins that regulate apoptosis, which is important within the 
AKT/PIK3 signalling pathway) [2, 5, 6]. These features 
raise questions about a possible link between the 2 diseases.

When examining the possible link between adenomy-
osis and endometrial cancer, 3 possibilities must be con-
sidered: whether malignant changes start in the endome-
trium lining the uterine cavity (eutopic endometrium) 
and spread to nests of adenomyosis; whether malignancy 
starts in an adenomyotic focus (ectopic endometrium) 
and spreads to the eutopic endometrium; or whether can-
cer or premalignant changes arise at both sites because of 
carcinogenesis having a wider field effect [7]. 

Further critical questions are whether women with ad-
enomyosis have a higher risk of endometrial cancer; 
whether the invasive properties and prognosis of cancer 
in adenomyosis differ from cancer arising in the eutopic 
endometrium and whether adenomyosis predisposes to 
cancer arising in glands embedded within the myome-
trium. Despite the relatively high incidence of both ade-
nomyosis and endometrial cancer, published informa-
tion addressing their possible relation is inconclusive. 
One theory of the genesis of adenomyosis is linked to in-
creased “invasiveness” of endometrial glands and stroma 
resulting in the identification of this tissue within the 
myometrium [8]. This theory is consistent with an in-
creased risk of cancer. Endometrial glands within adeno-
myosis exhibit histological continuity with eutopic endo-
metrium, which may facilitate cancer spread. On the oth-
er hand, the inconsistent response of ectopic endometrium 
to progestogens can also be a factor in carcinogenesis [9]. 

To confirm the origin of cancer found in both the en-
dometrium and the myometrium is difficult, as disease 
presence can represent cancer spread from either site. For 

example, Winkelman and Robinson [7] described a case 
where cancer was present in both the endometrium of the 
lower uterine segment and deep within the myometrium 
in adenomyotic foci. They considered the predominantly 
deep spread and the lymphatic involvement as evidence 
of an important contribution from adenomyosis, but 
such propositions are speculative.

Here, we examine literature relevant to these questions 
and after a historical overview present up-to-date evi-
dence. Our objective is to assess the current state of 
knowledge of the relationship between cancer and adeno-
myosis, as can be gathered both from classic data and re-
cent modern methodology.

Material and Methods

We searched Scopus and PubMed (NLM) databases from in-
ception to April 1, 2017 using the terms “adenomyosis, Unique 
MeSH ID: D062788” and “cancer, Unique MeSH ID: D009369,” 
“carcinoma, Unique MeSH ID: D002277” or “adenocarcinoma, 
Unique MeSH ID: D000230” and obtained all available publica-
tions with no limitations on language or date of publication. Where 
applicable, the review followed the guidance of EQUATOR net-
work following the PRISMA statement [10]. Identified articles 
from each database were added and duplicates were removed.

Results

Scopus yielded 818, 479, and 183 references for the 
first, second and third combinations respectively. After 
removing duplicates, 1,022 articles remained. Medline 
search yielded 954, 235, and 128 references for the first, 
second and third combinations, respectively, and a total 
of 984 articles remained after removal of duplicates. The 
2 datasets were merged yielding 2006 articles of which 
1,528 remained after removal of duplicates. Selecting with 
the search term “case report” yielded 140 articles, most of 
which were eliminated on manual search (Table 1). In the 
end, we undertook a manual search of the whole dataset 
of 1,528 articles. We also performed a Medline search us-
ing the term “adenomyosis” combined with “adenocarci-
noma” in any field. This yielded 662 references, which we 
searched manually to identify relevant case reports. We 
then searched the bibliography of identified articles for 
early publications of case reports. In the end, between 
1897 and 2017, we identified 78 case reports in 68 articles 
that describe a case of carcinoma arising from adenomy-
otic foci, thus suggesting an association between endome-
trial cancer and adenomyosis (Table 1).
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Historical Overview

The presence of a relation between adenomyosis and 
endometrial cancer was suspected even before the term 
“adenomyosis” was coined in 1925 by Frankl [11]. Table 
2 outlines the important landmarks in early publications 
till 1930.

It is important to mention that at the end of the 19th 
century and up to the 1920s, the distinction was blurred 
between what we today identify as “myoma,” “adenomy-
oma,” “adenomyosis,” “endometriosis” (excluding ovar-
ian endometrioma, then named “chocolate cyst”). None-
theless, it appears that Cullen [13] did observe both an 
adenocarcinoma invading adenomyosis and a fibroid, as 
well as an adenocarcinoma arising from an adenomyoma. 
By 1930, the distinction between adenomyosis and endo-

metriosis had been widely accepted and therefore, we can 
presume that all cases published thereafter concern ma-
lignant changes in adenomyotic foci.

Endometrial Cancer Arising within Adenomyotic Foci

A number of case reports of cancer arising from ade-
nomyosis have been reported since the above summa-
rized early observation. These are reported in Table 3. A 
possible non-random association with endometrial can-
cer was proposed soon after adenomyosis was identified 
as a specific condition. Dreyfuss [20] noted that consider-
ing the histolytic and hyperplastic activity of adenomyo-
sis and endometriosis, the possibility of cancer seems very 
likely indeed. Despite this, he noted that only isolated cas-

Table 1. Identified articles from scopus and medline search

Database Search terms Sum Total

Scopus Adenomyosis + cancer (n = 818) 1,022 1,528
Adenomyosis + carcinoma (n = 479)
Adenomyosis + adenocarcinoma (n = 183)

Medline Adenomyosis + cancer (n = 954) 984
Adenomyosis + carcinoma (n = 235)
Adenomyosis + adenocarcinoma (n = 128)

Table 2. Historical landmarks concerning malignancy in adenomyosis

Reference Case description

Rolly [12], 1897 First report of a case of cancer arising in an adenomyoma.
A 54-year-old woman with metastatic disease and benign eutopic endometrium. Rolly argued that cancer 
may not become symptomatic till it reaches an advanced stage.

Cullen [13], 1900 Concluded that adenocarcinoma could extend to a fibroid only in the very rare instances where ectopic 
endometrial glands are scattered through a myoma. Cullen denied finding any instances of adenomyoma 
becoming carcinomatous (page 410). Described a case with co-existing fibroid, adenomyoma and 
adenocarcinoma (page 459).

Cullen [14], 1908 Wrote that adenocarcinoma very rarely arises in an adenomyoma and stated that only 2 cases were found by 
von Recklinghausen [15] and 1 case was suspected by Meyer [16]. 

Lockyer [17], 1918 Stated that, “adenomyomata may become malignant, but they do so very rarely” However, this conclusion 
was in part based on the assumption – that would not be accepted today – of a link between chronic 
inflammatory processes, such as chronic salpingitis and malignancy.

Andrews [18], 1921 Presented a case of endometrial cancer arising in an “adenomyoma,” manifesting with postmenopausal 
bleeding. The endometrium was atrophic. Cancerous and non-cancerous endometria were found in an 
adenomyoma.

Borowski [19], 1929 Described malignant glands in an adenomyoma and reviewed 19 cases, including his own. The review also 
included cases of sarcoma. 
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Table 3. Cases of coexistence of adenomyosis and endometrial cancer published after 1930

Reference Case description

Frankl [11], 1932 One case out of 127 cases of adenomyosis (information available for 94 cases. A 41-year-
old nulliparous woman with regular painful periods. Nulliparous woman, underwent 
vaginal hysterectomy. Noted to have severe perimetritis. Myometrium in the posterior wall 
contained irregular pattern epithelium with possible subserosal cancer in adenomyosis. 

Cirio [21], 1933* One case report. Reviewed by Kumar and Anderson [22].

Rockstroh [23], 1936 Reported cancer in 2 out of 327 cases of adenomyosis. 
Fifty five-year-old, 1.5 years of infrequent bleeding. Tumour mass filling the cavity and 
down to the isthmus with areas of infiltration. Microscopically, adenomyosis containing 
malignant cells with invasion into the myometrium. 
Thirty five-year-old, hysterectomized for a tumour mass. Microscopically, nests of 
adenomyosis invading myometrium up to the serosa with adenocarcinoma. Cancer was 
also identified in the endometrium. Origin of cancer was uncertain in either cases.

Bertone [24], 1936* One case report. Reviewed by Kumar and Anderson [22]. 

Frankl [25], 1937* One case report. Detail not accessible.

Grayzel [26], 1938 Forty-four years old woman with irregular bleeding and severe pain. Cylindrical cancer 
arising in an adenomyoma: well-preserved glandular acini surrounded by typical 
endometrial stroma in the tumour nodule coexisted with a low-grade adenocarcinoma of 
endometrium, with no involvement of the myometrium.

Smith and Masson [27], 1939 * A case of cancer arising from an ectopic endometriotic nest associated with a squamous 
cell cancer of the cervix. Details not accessible.

Dreyfuss [20], 1940 Identified one case where cancer may have originated in adenomyosis but noted that no 
definitive proof was possible.

Da Silva Horta [28], 1941* One case report. Reviewed by Kumar and Anderson [22].

Dubrausky and Niendorf [29], 1951 A case where only the stroma of the adenomyotic lesion was the site of malignant 
transformation; the endometrium was in the proliferative phase.

Elsner [30], 1951* A case of adenocarcinoma in adenomyotic lesion, with hyperplasia in eutopic 
endometrium. Details not accessible.

Olsen [31], 1955 One case of a 51-year-old who had lung metastatic disease at the time of diagnosis

Kumar and Anderson [22], 1958 Cast doubt on the exact pathology in most early cases as reviewed by Borowski [19], as 
instances of squamous metaplasia in an adenomyoma, metastatic cancer, or sarcoma were 
mistaken for malignancy originating in the adenomyoma. 
Reported one case (54-year-old) premenopausal woman presenting with irregular bleeding, 
discomfort and a mass in left lower quadrant. Had multiple foci of adenocarcinoma rising 
in adenomyosis, and adenocarcinoma of the endometrium and in an endometrial polyp. 
The concomitant presence of benign adenomyosis and early malignant changes and the 
lack of direct connection between the eutopic endometrial cancer and cancer in 
adenomyosis and the presence of typical endometrial stroma around carcinomatous 
adenomyosis favoured origin in adenomyosis.

Colman and Rosenthal [32], 1959 Cast doubt about the origin of all cases of cancer in adenomyosis reported till 1959 except 
3:2 reported by Cullen [14] and the one by Polano [33].

Greene [34], 1961 One case in a 52-year-old with perimenopausal bleeding that persisted for more than  
5 years prior to hysterectomy. Patient also had a granulosa-theca cell tumour. Unclear if 
this was an instance of atypical hyperplasia.

Dockerty [35], 1962 One case with cancer within adenomyosis and atrophic eutopic endometrium in a 59-year-
old woman.

Zych and Pieczonka [36], 1973* A case in a Polish publication. Details not accessible.
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Reference Case description

Baril et al. [37], 1973* One case in a French publication. Quoted by Kay et al. [38].

Hernandez and Woodruff [39], 1980 Six cases of cancer in adenomyosis amongst 204 hysterectomies for endometrial cancer.

Zanetti et al. [40], 1981* One case in an Italian publication in a postmenopausal woman. Quoted by Ramael et al. 
[41].

Kay et al. [38], 1988 Seventy five-year-old with intramural endometrial (adeno-squamous) cancer arising from 
a large polypoid adenomyoma. The central mass exhibited cystic degeneration. Atrophic 
eutopic endometrium may account for 6 years delay and paraaortic nodal involvement at 
surgery.

Ramael et al. [41], 1992 Sixty eight-year-old presenting with postmenopausal bleeding. Identified with papillary 
adenocarcinoma with benign eutopic endometrium following hysterectomy.

Zhang [42], 1992* One case in a Chinese publication. Details not accessible.

Mori et al. [43], 1994 Sixty three-year-old with postmenopausal bleeding. Identified with a 3.5 cm uterine mass. 
Adenocarcinoma with areas of clear cell tumour. Atrophic endometrium.

Kuwashima et al. [44], 1994 First: 54-year-old with abdominal mass. Tumour spread to ovaries and lymph nodes. The 
uterine lumen contained a large tumour mass from the posterior uterine wall. There was 
“no apparent tumour” in the endometrium. Endometrial histology the endometrium 
contained “upward infiltration focally” whereas the rest was atrophic.
Second 61-year-old with abnormal bleeding identified with smears suspicious of cancer. 
The posterior uterine wall contained a 5 × 5 cm intramural nodule, minimal invasion of 
tumour in the endometrium. Endometrioid cancer scattered throughout the myometrium 
with papillary pattern. 

Sasaki et al. [45], 2001 Found 17 cases documented since 1980 (including their own report).
53-year-old postmenopausal with benign endometrium and adenocarcinoma suspected on 
cervical smear. Adenocarcinoma involving adenomyotic foci, the serosa and lymph nodes 
but not the eutopic endometrium. 

Koshiyama et al, [46], 2002 Four cases: 
Forty eight-year-old premenopausal with abnormal bleeding, MRI consistent with 
adenomyosis, small endometrial polyp with adenocarcinoma.
Sixty two-year-old postmenopausal with vaginal discharge. MRI suggested fibroids. 
Adenocarcinoma on histology. Benign eutopic endometrium.
Seventy two-year-old with dull pain. MRI 7 cm pelvic mass possibly ovarian. Histology 
proved adenocarcinoma. Developed metastatic disease after three months. Benign eutopic 
endometrium.
Sixty nine-year-old with postmenopausal bleeding. MRI 7.5 cm solid and cystic tumour 
proved adenocarcinoma. Benign eutopic endometrium.

Rubod et al. [47], 2004 Sixty two-year-old postmenopausal woman using HRT presented with pelvic pain and 
dyspareunia with extensive pelvic adhesions and metastases. Multifocal cancer identified in 
adenomyosis (unclear from the report if the endometrium was affected).

Couto et al. [48], 2004 Sixty two-year-old with postmenopausal bleeding. She had endometrial hyperplasia with 
atypia on curettage and adenomyosis on MRI. Hysterectomy proved EAC arising in a focus 
of adenomyosis with myometrial invasion. Eutopic endometrium was atrophic. The 
authors recorded the case as stage 1c, but pointed out the difficulty of using the FIGO 
classification.

Takeuchi et al. [49], 2004 Sixty seven-year-old woman presenting with backache and lower abdominal pain. Had a 
large immobile pelvic mass adherent to the rectosigmoid and adenocarcinoma in the 
myometrium invading the rectum with lymph node metastases. There was adenomyosis 
and atrophic endometrium.

Table 3. (continued)
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Reference Case description

Takeuchi et al. [50], 2006 A 56-year-old with endometrioid adenocarcinoma arising in adenomyosis in a septate 
uterus. Presented with lower abdominal pain and a pelvic mass. The endometrium was 
atrophic but the serosa was affected by tumour invasion. Pelvic and paraaortic lymph node 
affection. 

Hsu et al. [51], 2006 Forty seven-year-old premenopausal woman with heavy periods. Initially diagnosed with 
fibroids. Lesion (suspected adenomyosis) debulked at surgery. Had endometrioid 
adenocarcinoma and transitional stages from benign adenomyosis and benign proliferative 
endometrium.

Puppa et al. [52], 2007 Fifty seven-year-old woman identified with fibroids and adenomyosis. Few ectopic glands 
exhibited moderately differentiated adenocarcinoma. The eutopic endometrium was 
tumour free. She developed metastatic disease a few months later.

Motohara et al. [53], 2008 Forty one-year-old premenopausal with heavy menstrual bleeding. MRI diagnosed a 
fibroid and adenomyosis. About 12 years later, adenomyoma had increased markedly in 
size and became poorly demarcated. Hysterectomy identified adenomyosis with 
transitional stages to poorly differentiated cancer. The eutopic endometrium was atrophic.

Ohta et al. [54], 2008 Fifty four-year-old with heavy periods. After 1 year follow up, suspected ovarian cancer 
with metastatic disease. Giant 11 × 11 × 10 cm uterine mass containing altered blood and 
an 8 × 7 × 8 cm solid component containing clear cell carcinoma. Uterus contained 
adenomyosis and the eutopic endometrium was proliferative.

Hirabayashi et al. [55], 2009 Seventy three-year-old presented with weight loss and fever, no vaginal bleeding. Histology 
proved clear cell cancer from adenomyosis. Endometrium small foci of lymphatic 
involvement in the atopic mucosa with no connection to those in the myometrium. 

Kazandi et al. [56], 2010 Fifty nine-year-old postmenopausal woman with pelvic pain, a 15 × 10 cm solid mass from 
the uterine fundus adherent to the sigmoid colon. Histologically endometrioid 
adenocarcinoma with no endometrial involvement.

Boes et al. [57], 2011 Sixty four-year-old postmenopausal woman with vaginal bleeding and dull pelvic pain. 
Small endometrial polyp with well-differentiated endometrioid cancer with squamous 
differentiation (adenoacanthoma) invading the myometrium. Extensive adenomyosis and 
adenoacanthoma invading >1/2 the myometrium. The endometrium was proliferative.

Jeong et al. [58], 2011 Fifty two-year-old with postmenopausal bleeding and back pain. Diagnosed with 
degenerated fibroid on MRI. 4 × 3 cm myometrial mass proved clear cell carcinoma in 
adenomyosis. A focal clear cell carcinoma was identified in the myometrium.

Long et al. [59], 2012 Postmenopausal with a 10 cm cancerous mass in the posterior myometrium – atypical 
hyperplasia in the eutopic endometrium.

Koike et al. [60], 2013 Review article reported that 44 cases of endometrial carcinomas arising from adenomyosis 
have been documented in 19 publications.

Bae et al. [61], 2014 Fifty five-year-old who received herbal remedy for menopausal hot flushes. Identified with 
a 12 × 12 × 15 cm mass. Adenocarcinoma in adenomyosis, adherent to bowel but no 
endometrial involvement.

Taga et al. [62], 2014 Fifty seven-year-old postmenopausal woman presenting with bleeding and had suspicious 
cells on cervical smear. The endometrium was benign. CA125 was elevated. Cancer was 
located within the myometrium adjacent to adenomyosis.

Masri et al. [63], 2015 Forty three-year-old with abdominal distension identified with a large fibroid uterus (20 
weeks size) and a large ovarian cyst (30 weeks size). Histopathology identified foci of 
endometrioid adenocarcinoma in the myometrium. The endometrium was benign 
proliferative.

Andino and Cole [64], 2015 Forty six-year-old premenopausal with dysmenorrhea and abnormal bleeding. Unexpected 
finding of adenocarcinoma in adenomyosis.

Table 3. (continued)

D
ow

nl
oa

de
d 

by
: 

K
ao

hs
iu

ng
 M

ed
ic

al
 U

ni
ve

rs
ity

 L
ib

ra
ry

   
   

   
   

   
   

 
16

3.
15

.1
54

.5
3 

- 
6/

7/
20

18
 2

:1
4:

09
 P

M



Cancer in Adenomyosis 7Gynecol Obstet Invest
DOI: 10.1159/000487320

es have been reported and that the origin of the cancer in 
these few cases was under dispute (Table 3). 

The early history of cancer arising from adenomyosis 
was reconstructed by Kumar and Anderson [22] who 
again cast doubts on the origin of most early cases report-
ed till then. They argued that it is necessary to demon-
strate either transitional stages or continuity between be-
nign and malignant endometrium within adenomyotic 
nodules in order to make a convincing case for the origin 
of malignancy. Kumar and Anderson [22] stated that can-
cer origin from adenomyosis could be demonstrated be-
yond reasonable doubt in only 2 cases [12, 19] out of the 
26 cases reported prior to 1930. For the period between 
1930 and 1958, they identified 7 cases as representing ad-
enocarcinoma arising from adenomyotic foci [21, 24, 26, 
30].

Sampson’s original criteria for diagnosing cancer orig-
inating from endometriosis [68] were modified by Col-
man and Rosenthal [32] and applied to adenomyosis. 
They proposed that in order to pose a diagnosis of cancer 
arising within adenomyosis, the following 3 criteria 
should be met: (a) The cancer must be absent from a nor-
mal surrounding endometrium, (b) The cancer must be 
seen to arise from the adenomyotic epithelium without 
invasion from another source (c) Endometrial stromal 
cells must be present in order to support the diagnosis of 
adenomyosis. Using these criteria, they reported in 50 
consecutive cases of adenomyosis, the presence within 
the ectopic foci of one case each of carcinoma in situ, 
atypical epithelium, atypical hyperplasia with cystic 

changes and polypoid proliferation in glands. There were 
4 cases of coexistent endometrial adenocarcinoma (EAC), 
which they believed to have originated in the ectopic en-
dometrium [32]. Uterine cancer is usually diagnosed fol-
lowing investigation for abnormal uterine bleeding, 
whereas cancer within adenomyosis is unlikely to mani-
fest with bleeding abnormalities until it is has progressed 
towards the cavity and the first of the above criteria would 
no longer be fulfilled. Also, Hendrickson and Kempson 
[69] argued that when adenocarcinoma is present in both 
the endometrium and adenomyotic foci, it is impossible 
to determine which is the primary site and that one can 
be certain of a primary cancer in an adenomyotic nodule 
only if the overlying eutopic endometrium is normal. 
They acknowledge that the use of this strict criterion ren-
ders the diagnosis “vanishing rare.”

It should be pointed out that the above criteria were 
not universally adopted. Hernandez and Woodruff [39], 
for example, reported that they identified adenomyosis in 
21 (10%) out of the 204 hysterectomies carried out for 
endometrial cancer between 1955 and 1974 and that 2 out 
of the 21 cases had atypical hyperplasia and 6 had adeno-
carcinoma in adenomyosis. Lu et al. [67] argued that 
these criteria are too strict. Indeed, they would not apply 
to any of their 3 cases.

The most common cancer reported in adenomyosis is 
endometrioid. Other rare malignancies identified in ad-
enomyosis or its variants include adenosarcoma [70] and 
endometrioid adenocarcinoma arising from subserosal 
cystic adenomyosis [65, 71]. The exact number of cases 

Reference Case description

Mori et al. [65], 2015 Sixty seven-year-old asymptomatic with 11 cm cystic pelvic lesion. Histology endometrioid 
adenocarcinoma arising from cystic adenomyosis. The endometrium was benign.

Baba et al. [66], 2016 Forty-year-old with a history of fibroids. MRI identified 7.2 cm cystic uterine mass which 
contained 2 nodular structures. Features suggested adenomyotic cyst. This proved an 
adenomyotic cyst with small foci of in situ clear cell adenocarcinoma.

Lu et al. [67], 2016 Sixty four-year-old with lower abdominal pain, identified with 2.5 × 2.6 cm left parametrial 
mass and 4 × 2.1 × 3.2 cm left sided cyst. Diagnosed with adenocarcinoma of the left 
adnexa. 
Fifty five-year old with postmenopausal bleeding curettage proved serous carcinoma.
Fifty five-year-old with bleeding. Past subtotal hysterectomy for adenomyosis. Curettage of 
the endocervix proved endometrioid cancer. 
The cases do not fulfil the strict diagnostic criteria, but the authors believed the cases to 
arise from adenomyosis.

* Full text not available for these case reports.

Table 3. (continued)
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reported in literature is difficult to determine as classifica-
tion of many of the cases has been disputed, but consider-
ing the authors’ original classification, the total number 
of cases of malignancy originating in adenomyosis is in 
the region of 78 cases. These include 6 cases of clear cell 
carcinoma and 3 serous carcinomas.

The potential evolution of adenomyotic foci towards 
cancer has been extensively investigated by Japanese re-
searchers. Still, Takai et al. [72] concluded that both its inci-
dence and prevalence remain unknown. According to Hirai 
et al. [73], there are no known epidemiological factors in-
volved in the evolution of cancer, although a possible role of 
unopposed hyper-oestrogenism has long been suspected.

Clinical Presentations and Diagnosis
From the above description, it appears that although 

the majority of reported cases were diagnosed early fol-
lowing investigation for abnormal uterine bleeding 
(mostly postmenopausal bleeding), in a number of in-
stances, the diagnosis was made only in advanced disease 
or in the presence of metastasis. Late presentation is not 
surprising and was referred to more than a century ago 
by Rolly [12]. Cancer deep within the myometrium may 
not manifest itself until the local pelvic growth is ad-
vanced or in the presence of distant metastases. However, 
it is to be noted that cancer was suspected in most cases 
based on the results of endometrial histology or, more 
recently, based on imaging that detected large pelvic 
masses or de novo growth after the menopause. 

In 1986, Woodruff et al. [74] reported on 2 cases of 
post-menopausal adenocarcinoma arising from adeno-
myotic foci that were detected through persistent atypical 
vaginal cytology, though eutopic endometrium was unaf-
fected (inactive in one instance and hyperplastic with 
small polyps in the other). A case with positive preopera-
tive endometrial cytology containing many atypical pap-
illary clusters with features of adenocarcinoma was re-
ported by Sasaki et al. [45] who maintained that the origin 
of the cells was uncertain. Also, Kawana et al. [75] de-
scribed a case where three-dimensional clusters of malig-
nant cells were found in endometrial cytology. Repeated 
curettage failed to show malignant changes in the endo-
metrium. They speculated that malignant cells might 
come from “surface holes connecting carcinoma foci of 
adenomyotic glands in the myometrium.” The same year, 
Koshiyama et al. [46] reported on 4 cases of adenocarci-
noma arising from adenomyosis (1 pre- and 3 post-
menopausal); endometrial and cervical cytology in the 
pre-menopausal woman were negative. In contrast, Grif-
fin et al. [76] found a cervical smear positive for adeno-

carcinoma in a post-menopausal woman in whom endo-
metrial curettage had shown no evidence of disease. EAC 
arising in an adenomyoma was found at hysterectomy.

It is important to note that there were many instances 
of diagnostic delays before the cancer was finally diagnosed 
[54]. Some of the reports indicate extensive local spread 
and metastases without endometrial involvement [41, 46]. 
Patients may present with pelvic pain rather than with the 
classical symptom of bleeding. Here, imaging including 
MRI or ultrasound can be useful, but require an index of 
suspicion. Particularly important would be an increase in 
the size of myometrial lesions in postmenopausal women 
[38]. The identification of cancerous cells or atypia in cy-
tology is rare but should always be investigated.

MRI provides an important modern diagnostic tool. In 
theory, this technique might be able to identify cases where 
malignant changes originate in adenomyotic lesions [77, 
78]. Using techniques such as gadolinium or dynamic con-
trast-enhanced sequence can improve visualisation of the 
inner myometrium, the so-called myometrium junctional 
zone (JZ) [79]. The presence of a disruption of the JZ is es-
sential for diagnosing myometrial invasion. Thus, an intact 
but thickened JZ in the presence of suspicious myometrial 
lesions may suggest malignancy arising within adenomyo-
sis. However, the features may be difficult to distinguish 
from adenomyosis unless observations show increase in 
size after the menopause or in the presence of abnormal 
cytology or other indicators. The number of case reports of 
cancer within adenomyosis is small, which is perhaps sur-
prising, given the incidence of adenomyosis. But it should 
be considered that the low number of reported cases might 
be secondary to the method of detection, which still relies 
on endometrial biopsy. It is possible that wider availability 
and use of non-invasive imaging will enable a better under-
standing of the association.

An important observation from more recent case re-
ports is that the lesions can resemble degenerated fibroids 
both clinically and radiologically, including MRI. The 
symptoms include postmenopausal bleeding or discharge 
and less commonly abnormal menstrual bleeding in 
younger women. Patients can also present with vague 
lower abdominal pain or discomfort. The exact diagnosis 
is often made only after a hysterectomy is performed. 
Hysterectomy could be difficult because of pelvic adhe-
sions or disease spread. The diagnosis is often made late, 
as demonstrated by the extent of the disease at the time of 
diagnosis and in some cases by the relatively short course 
to recurrence. This suggests the need for a higher index 
of suspicion in the presence of atypical radiological fea-
tures and/or elevated CA125. Histologically most cases of 
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cancer in adenomyosis were endometrioid and less fre-
quently were serous, clear-cell or poorly differentiated 
adenocarcinoma.

Adenomyosis in Patients with Endometrial Cancer

Incidence
Early reports suggested that adenomyosis is linked to 

increased incidence and severity of endometrial cancer. 
Giammalvo and Kaplan [80] reviewed all early descrip-
tions of coexisting adenomyosis (identified in their article 
as “endometriosis interna”) and endometrial cancer and 
looked for a possible relation between the 2 in their series 
of patients with cancer. The series consisted of 120 cases 
of EAC and controls without malignancy (264 uteri); ad-
enomyosis coexisted in 33% of EAC specimens and in 
18% of non-EAC cases. They were able to identify several 
additional reports [81–84].

Histological Features of Adenomyosis in Patients with 
Endometrial Cancer
Understanding whether ectopic glandular tissue in ad-

enomyosis is altered in the presence of eutopic endome-
trial cancer can advance our knowledge of the pathophys-
iology of cancer and of the likelihood of malignant chang-
es in the ectopic endometrium. 

Hayata and Kawashima [85] did not find pre-malig-
nant changes in the ectopic endometrium in women with 
early endometrial cancer. Conversely, Taskin et al. [86] 
identified abnormal changes in the ectopic glandular ep-
ithelium in women with endometrial cancer. In their 
group, 28 out of the 84 women with endometrial cancer 
had adenomyosis. The stage of the disease was not re-
ported separately for these 28 women and it is not clear if 
any of them had non-endometrioid cancer. Nevertheless, 
in 13 of these cases, the ectopic endometrium was of bas-
al type, 8 cases had simple cystic or complex hyperplasia, 
1 patient had squamous morula formation with simple 
hyperplasia and 7 patients had atypical hyperplasia to 
cancer in situ. Foci of atypia were located in the deeper 
myometrium in 2 cases. There were no cases of invasive 
cancer in the adenomyotic foci. They also reported that 
cellular tumour antigen p53 was expressed in the ectopic 
glands in 4 cases with atypical complex hyperplasia, in 2 
cases with simple hyperplasia and in one case with basal 
type endometrium. The findings are consistent with the 
hypothesis that hyperplastic and atypical changes in ad-
enomyosis might be due to micro-environmental influ-
ences rather than direct invasion [86, 87].

Kucera et al. [88] identified adenomyosis in 87 out of 
a series of 205 patients who had early endometrioid en-
dometrial cancer. Six of these cases had cancer within ad-
enomyosis. The histotype of the tumour in adenomyosis 
correlated with the eutopic endometrial cancer in 3 out of 
the 6 cases. In the remaining 3 cases, cancer grade was 
higher in the eutopic endometrium. Among the group 
with adenomyosis, 25 (28.7%) had glandular hyperplasia 
without atypia, 18 (20.7%) had atypical complex hyper-
plasia, 6 (6.8%) had malignant changes, 21 (24.1%) had 
atrophy and 17 (19.5%) had no pathological features. In-
terestingly, while myometrial invasion was deeper than 
50% of myometrial thickness in 5 of the 6 cases, when-
ever there was cancer in the adenomyotic foci, no stromal 
invasion was found into the myometrium adjacent to 
these malignant foci. This was interpreted as suggestive 
of the existence of a similar mechanism of carcinogenesis 
in adenomyotic foci and in the eutopic endometrium.

Clinical Consequences
Marcus [89] compared a series of 100 consecutive cas-

es of adenocarcinoma of the endometrium and a control 
group of 100 patients who had a hysterectomy for benign 
causes. The depth of invasion of cancer and adenomyosis 
was classed as slight, moderate or extensive if glands were 
present within the inner, middle or outer thirds of the 
myometrium. They reported adenomyosis in 60% of cases 
with EAC compared to 39% of controls. Forty per cent of 
women with EAC had moderate or extensive adenomyo-
sis compared to 14% of the control group. Adenomyosis 
and endometrial hyperplasia coexisted in 39% of cases of 
EAC compared to 7% of the controls. However, the char-
acteristics of the control group were not provided, which 
limits conclusions from the study beyond the known rela-
tion between endometrial hyperplasia and cancer. In his 
study, Marcus [89] identified hyperplasia in the adenomy-
otic glands in 15 out of 39 cases with endometrial cancer 
and in 3 out of 7 of the control cases and concluded that a 
cause and effect relationship between adenomyosis and 
endometrial cancer cannot be deduced from the data.

In 2001, Koshiyama et al. [90] reported that post-
menopausal women with endometrioid cancer had a 
higher incidence of fibroids and adenomyosis compared 
to post-menopausal women who had a hysterectomy for 
prolapse. Three years later, the same group reviewed all 
cases of endometrial cancer treated at their hospital be-
tween 1989 and 2001 (n = 179) and identified adenomyo-
sis in 29 (16%), endometriosis in 12 (7%) and fibroids in 
51 (28%) cases [88]. Patients with coexisting adenomyo-
sis or endometriosis were younger and included a higher 

D
ow

nl
oa

de
d 

by
: 

K
ao

hs
iu

ng
 M

ed
ic

al
 U

ni
ve

rs
ity

 L
ib

ra
ry

   
   

   
   

   
   

 
16

3.
15

.1
54

.5
3 

- 
6/

7/
20

18
 2

:1
4:

09
 P

M



Habiba/Pluchino/Petignat/Bianchi/
Brosens/Benagiano

Gynecol Obstet Invest10
DOI: 10.1159/000487320

percentage of pre-menopausal women compared to those 
with no concomitant pathology; they also tended to have 
less advanced disease.

In a retrospective study, Kucera et al. [88] identified 
adenomyosis in 88 (40%) out of 219 uterine specimens 
from women who underwent a hysterectomy for early en-
dometrial cancer. The majority (n = 205) had endometri-
oid adenocarcinoma, 10 had clear cell carcinoma and 4 
had papillary serous carcinoma. There is one report of a 
case of Mullerian Mucinous Borderline tumour believed 
to have occurred from adenomyosis [92].

Musa et al. [93] reviewed 2,346 hysterectomy speci-
mens and identified EAC in 197 cases (8.4%). Adenomyo-
sis was present in 42% of the 2,346 hysterectomy speci-
mens and in 66% of those with EAC. The coexistence of 
adenomyosis was again higher (75%) when considering 
endometrioid adenocarcinoma. There were no significant 
differences among EAC patients with and without adeno-
myosis with regards to age or body mass index, but those 
without adenomyosis were more likely to have diabetes. 
Adenomyosis was associated with lower tumour grade, 
less myometrial invasion, negative lympho-vascular space 
invasion and negative lymph node invasion. This may be 
because adenomyosis was associated with endometrioid 
tumours that were hormonally responsive, well differenti-
ated and more likely to be diagnosed early [94]. A signifi-
cant difficulty is that the incidence of adenomyosis in con-
trol hysterectomy specimens is necessarily influenced by 
the indication for surgery and also by the diagnostic crite-
ria and the degree of diligence in identifying adenomyosis.

Other investigators attempted to assess the relation be-
tween cancer and adenomyosis by examining the inci-
dence of associated pathology identified in uteri contain-
ing adenomyosis. This is also problematic because adeno-
myosis was not the primary indication for hysterectomy 
in women with cancer and, in most instances, it was not 
the indication for surgery.

Gün et al. [95] evaluated hysterectomy specimens from 
472 women to determine the frequency of the presence of 
adenomyosis in relation to other pathologies. Adenomyosis 
was found in 98 cases (20.8% of the total) and in 28 of them 
(28.5%), it represented the sole pathology. The most com-
mon accompanying pathology findings associated with ad-
enomyosis were uterine fibroids (n = 51, 52%), uterine pol-
yps (n = 16, 16.3%) and endometrial cancer (n = 11, 11.2%). 
The association between the adenomyosis and endometrial 
cancer was not statistically significant. In the study by No-
melini et al. [96], there were no cases of endometrial cancer 
among 94 women who underwent a hysterectomy and in 
whom the presence of adenomyosis was proven.

Hayata and Kawashima [85] identified adenomyosis 
in 8 out of 20 cases of early endometrial cancer (Stages 1A 
and 1B). The ectopic endometrium was benign in all cas-
es that had adenomyosis. There was one case of focal cys-
tic glandular endometrial hyperplasia. There were 2 other 
cases with atypical glandular epithelium within the myo-
metrium, but as these were not surrounded by stroma, 
they considered this to be evidence of invasion rather 
than malignant transformation in adenomyosis. In the 
same study, there were no cases of malignant changes in 
100 cases of adenomyosis [94]. It has been argued – based 
on small-scale studies – that the presence of carcinoma in 
situ within adenomyosis does not adversely affect prog-
nosis [72]. Nevertheless, distinguishing hyperplastic and 
atypical changes in adenomyosis from cancer invasion 
within the myometrium is of prognostic significance.

Kairi-Vassilatou et al. [97] examined 135 consecutive 
hysterectomy specimens with adenomyosis and 82 cases 
of EAC. Endometrial hyperplasia and fibroids were iden-
tified, respectively, in 47 (34.8%) and 86 (63.7%) of cases 
with adenomyosis. Adenomyosis coexisted in 31 (37.8%) 
cases with endometrial cancer and in 4 cases malignant 
changes were also present in foci of adenomyosis. In one 
case, the malignancy arose in a focus of adenomyosis.

The high incidence of adenomyosis in women with en-
dometrioid cancer is a factor of the prevalence of adeno-
myosis. But the information whether adenomyosis is 
linked to an increased risk of malignancy remains uncer-
tain. Improved reporting of adenomyosis in hysterectomy 
or by imaging may enable better understanding of the link. 

Prognosis
It is unclear whether adenomyosis affects the prognosis 

of endometrial cancer. There is a possibility that the pres-
ence of adenomyosis can facilitate cancer spread along the 
mucosa. Alternatively, cancer may arise within deep ade-
nomyosis. On the other hand, hypertrophied myometri-
um can offer a degree of protection against the spread es-
pecially of eutopic cancer. There is paucity of data relevant 
to understanding this issue. Critically, adenomyosis has 
not been consistently sought or reported in cases with can-
cer and, indeed, classifications of endometrial cancer do 
not take the presence of adenomyosis into account. 

Hall et al. [98] compared the prognosis of endometrial 
cancer in women with and without adenomyosis. Out of 
the 52 women with stage 1 endometrial cancer with coex-
isting adenomyosis included in the study, 21 (40%) had 
no myometrial invasion, 24 (46%) had invasion confined 
to the inner third of the myometrium, 5 (10%) had inva-
sion to the mid-myometrium, and 2 (4%) had invasion to 
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the outer myometrium. There were 9 cases with adeno-
carcinoma in adenomyosis without evidence of myome-
trial invasion (7 cases involved the inner third of the myo-
metrium, and 2 cases involved the middle third) and 2 
cases where the depth of cancer in the adenomyosis was 
greater than the depth of myometrial invasion (in 1 case 
that involved the outer third of the myometrium and in 
the other involved the inner third). The 5-year survival 
rate for women with cancer in adenomyosis was 100%, 
compared to 96% for the whole group [35]. However, the 
series is too small to derive firm conclusions.

Jacques and Lawrence [99] reported a better 5-year sur-
vival in 23 cases of stage I (18 grade 1 and 5 grade 2) endo-
metrial cancers with myometrial involvement limited to 
adenomyotic foci compared to endometrial cancers with 
myometrial invasion at the corresponding depth This 
group comprised 21 cases of EAC, one case of adeno-acan-
thoma and another of an adeno-squamous carcinoma. 

Mittal and Barwick [94] compared cases with cancer 
extending into adenomyosis compared to cancer invading 
within the myometrium. They identified 18 cases in which 
cancer affected adenomyotic foci without myometrial in-
vasion and 43 cases of cancers invading the myometrium. 
Half the women who had cancer within adenomyosis had 
a history of postmenopausal oestrogens use compared to 
19% in those with myometrial invasion. Those with cancer 
within adenomyosis were more likely to have low-grade 
cancer. There were no cancer-related deaths in the absence 
of myometrial invasion and 8 deaths in cases with myome-
trial invasion after a minimum follow-up of 5 years. 

Hirai et al. [73] reported on 286 surgically treated pa-
tients with EAC (Stage I–III). There was a tendency for 
EAC coexisting with adenomyosis to be associated with 
endometrial hyperplasia to be diagnosed as less invasive 
and to have a more favourable prognosis. Koshiyama et 
al. [90] found no difference in prognosis in the presence 
or absence of adenomyosis in 179 patients with stage I 
adenocarcinoma.

In the 2 similar and probably overlapping publications 
by Ismiil et al. [100, 101], histological samples from pa-
tients with Grade1 EAC were compared based on the 
presence or absence of adenomyosis. Myometrial inva-
sion was more common and occurred at a greater depth 
in the presence of adenomyosis.

Taneichi et al. [102] investigated the occurrence and 
the prognostic role of myometrial invasion in 362 cases of 
endometrioid adenocarcinoma with associated adeno-
myosis. Uterine adenomyosis was associated with deep 
myometrial invasion in stage I endometrioid adenocarci-
noma; but this did not affect the recurrence or mortality 

rates. Similar finding was reported in a cohort of Stage 
I–IV endometrial cancer and endometrial hyperplasia 
patients [103]. They reported that the presence of adeno-
myosis was significantly associated with grade 1–2 tu-
mours, earlier stage disease and lower likelihood of deep 
myometrial or cervical invasion. The presence of adeno-
myosis was an independent prognostic factor associated 
with a decreased risk of recurrence after surgery. Interest-
ingly, they also reported that endometrial hyperplasia was 
linked to a significantly increased incidence of adenomy-
osis when compared with type I endometrial cancer.

Musa et al. [93] investigated the effect of adenomyosis 
on lymphatic spread. The presence of adenomyosis was 
associated with lower grade cancer, less myometrial inva-
sion, negative lymphovascular space invasion and nega-
tive lymph node involvement. Adenomyosis was associ-
ated with improved survival but not if tumour grade and 
depth of invasion were taken into account. Their analysis 
suggested that the presence of adenomyosis was associ-
ated with a lower risk of lymph node metastasis in EAC 
patients who had lymphovascular space invasion. One 
possible mechanism is that adenomyosis enables lower 
grade cancer with less invasive potential to access the 
lymphovascular space, but these cancers will not have the 
same potential to metastasize.

Gizzo et al. [104] reviewed 289 patients with endome-
trioid cancer. They identified within their cohort 37 pa-
tients with concomitant invasion of adenomyotic foci. 
FIGO Stage 1 comprised 83.8% of the specimens with 
concomitant involvement in adenomyosis compared to 
68.7% of cases with no adenomyosis. The presence of ad-
enomyosis was associated with lower FIGO stages, myo-
metrial invasion, lympho-vascular space and lymph node 
involvement and tumour size.

Predisposing Factors
As early as 1934, Jeffcoates and Potter [105] hypothe-

sised that “an over-production of oestrin by the ovary is 
the most important factor in the development of endo-
metriomata in any site”. They stated: “since the ectopic 
endometrium reacts to ovarian hormones in exactly the 
same way as does the uterine mucosa, its histologic ap-
pearance permits an estimation of ovarian function, nor-
mal or otherwise.” This view was strongly opposed by 
Novak and de Lima [106], since there was no evidence of 
secretory changes in the ectopic endometrium in adeno-
myosis in the cases they examined, regardless of the phase 
of the cycle. They thus, concluded that the ectopic endo-
metrium is of an immature type capable of responding to 
the effect of oestrogens but not to progesterone.
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It is notable that malignant changes in adenomyosis are 
relatively rare despite the high incidence of adenomyosis 
and the assumed relation to hyper-oestrogenism. One pos-
sible explanation is the association between adenomyosis 
and pregnancy [106]. Pregnancy increases the risk of ade-
nomyosis but may be protective against endometrial can-
cer [107]. Elevated progesterone concentrations [102, 104] 
or endometrial shedding at the time of delivery may play a 
part [108, 109]. Here again, the limitations of available lit-
erature render it impossible to reach reliable conclusions.

A possible role for selective oestrogen receptor modu-
lators in malignancy in adenomyosis was suggested based 
on one case of cancer in a 61-year-old woman who pre-
sented with postmenopausal bleeding while taking 
tamoxifen. At surgery, multiple adenomyotic foci were 
seen. One contained a papillary serous carcinoma. There 
was no malignancy in the eutopic endometrium, the peri-
toneum or the adnexa [110]. 

While reported cases of cancer originating or confined 
to adenomyosis are rare, very few also included a descrip-
tion of pre-malignant changes in the adjacent endome-
trium. Features identified in these lesions include expres-
sion of oestrogen and progesterone receptors, cyclooxy-
genase-2, CA-125 and focal expression of aromatase [52], 
supporting the hypothesis of the existence of hyperplasia-
cancer sequence in the ectopic endometrium. On the con-
trary, advanced poorly differentiated adenocarcinoma 
stained positively for p53, but not ER or PR [86].

The identification of cancer in adenomyotic glands 
raises a question about their origin. A surface spread the-
ory proposes that extension within the glands is favoured 
because of the lower resistance to spread compared to in-
vasion through the endometrial-myometrial junction. 
According to this hypothesis, carcinomas in adenomyosis 
would be associated with a poorer prognosis than cancer 
without adenomyosis involvement [32, 99]. The other 
possibility is that cancer in adenomyotic glands arises 
from within the ectopic epithelium from malignant pre-
cursors. As reported above, Colman and Rosenthal [32] 
argued in support of this theory because of the finding of 
premalignant changes within adenomyosis.

Recently, Abushahin et al. [111] published a series 
of 5 cases of serous endometrial intraepithelial carci-
noma (SEIC) arising in patients with multiple adeno-
myotic foci, where only some of the nests of ectopic 
cells were affected by SEIC, whereas others contained 
lesions identified as endometrial glandular dysplasia. In 
one case, an invasive endometrial serous carcinoma 
was present without any direct spatial connection with 
adenomyotic foci affected by SEIC; in 2 specimens, 2 

types of lesions were separated by at least 5 mm, but 
SEIC was present in both eutopic and ectopic endome-
tria; in the remaining 2 cases, eutopic endometrium 
was “resting” without any detectable cancer or precan-
cerous lesions. 

A recent population-based, prospective study, investi-
gated the risk of developing gynaecological malignancies 
among patients with adenomyosis [112]. The cohort in-
cluded 768 women with adenomyosis but no coexisting 
endometriosis. Adenomyosis was associated with an in-
creased risk of developing endometrial cancer (adjusted 
Hazard Ratio [HR] 5.13; 95% CI 1.36–19.40) and ovarian 
cancer (adjusted HR 5.50; 95% CI 1.95–15.50) compared 
to the control population. The markedly increased inci-
dence of endometrial cancer in this cohort highlights the 
need to better understand the biology of the endometri-
um in adenomyosis and the complexity of molecular in-
teractions between the endometrium and myometrium 
[113, 114].

Early diagnosis of cancer arising within adenomyosis 
will necessarily rely on maintaining an index of suspicion 
especially in the presence of elevated CA125 and the use 
of modern diagnostics including MRI. In postmenopaus-
al women, the presence of a myometrial lesion particu-
larly one that increases in the size, recurrent unexplained 
bleeding, the identification of abnormal cells on cytology 
or the do novo symptom of dull pelvic pain could act a 
triggers for surveillance. 

Conclusion

Because of its high incidence, adenomyosis is fre-
quently associated with endometrial cancer. The inci-
dence of adenomyosis in women with endometrioid ad-
enocarcinoma ranges between 10 and 70% [71]. The exact 
prevalence is difficult to determine because of the rela-
tively small case series available and because of the lack of 
consistency in diagnosing adenomyosis [113].

Current opinion indicates that adenomyosis-associated 
endometrial cancer has better prognosis, but this may be a 
factor of the early stage at which it is detected. Understand-
ing the true impact is perhaps hampered by the fact that 
the currently used classifications do not take the presence 
of adenomyosis or of cancer within adenomyosis into ac-
count. Moreover, endometrial cancer series investigating 
the prognostic value of adenomyosis often lacks adequate 
statistical power or adjustment for other risk factors.

The information about whether cancer within adeno-
myosis in the absence of stromal invasion carries the same 
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significance as myometrial invasion to the same depth is 
unclear. It is also not clear whether cancer within adeno-
myosis alters the risk of deep myometrial infiltration. Some 
studies have suggested an increased risk [115], while others 
suggested a lower risk [93, 103]. Ismiil et al. [100] found 
that patients who had cancer involvement within adeno-
myosis were more likely to have myometrial involvement. 
They speculated that involvement within adenomyosis 
confers invasive advantage, possibly because of the in-
creased surface area of interface with the myometrium. 
This raises the question of how to define myometrial inva-
sion in cases with adenomyosis. This question is of both 
academic and clinical interest, given the prognostic signif-
icance of myometrial invasion in endometrial cancer.

Abnormal histological features within adenomyosis 
foci provide a further challenge. It has been argued, based 
on small-scale studies, that the presence of carcinoma in 
situ within adenomyosis does not adversely affect prog-
nosis [94]. But distinguishing hyperplastic and atypical 
changes in adenomyosis from invasion of cancer within 
the myometrium may be of prognostic significance.

The reported cases of clear cell and serous carcinoma 
are consistent with the recognised incidence in the endo-
metrium. These rare tumour types are biologically distinct 
from the more common endometrioid carcinoma and 
generally carry a worse prognosis. Endometrial serous car-
cinoma is recognised with a higher propensity to lympho-
vascular invasion and spread [116]. Endometrioid cancer 
is linked to alterations in PTEN gene silencing, defects in 
DNA mismatch repair genes, microsatellite instability and 
mutations in KRAS and of β-catenin. On the other hand, 
clear cell and serous cancers are linked to p53 gene muta-

tion, p16 gene inactivation, low E- cadherin, Her-2/neu 
overexpression, STK15 amplification and loss of heterozy-
gosity on several chromosomes [100]. No literature exists 
that specifically addressed the molecular distinction in cas-
es arising from adenomyosis. PIK3-AKT-mTOR and the 
CTNNB1 signalling pathways have been linked to endo-
metrioid cancer [5, 6], and genetic and epigenetic altera-
tions affecting these pathways have also been shown in ad-
enomyosis [3, 117]. But while genetic and epigenetic stud-
ies have suggested convergence in the mechanisms involved 
in cancer and adenomyosis, the infrequent occurrence of 
cancer in adenomyosis may be related to the similarities 
between adenomyosis and to the basal layer in the endo-
metrium, which is less responsive to steroids [118]. 

Although the diagnosis of adenomyosis is feasible fol-
lowing hysterectomy, improvements of non-invasive di-
agnostic techniques may enable preoperative and longi-
tudinal evaluation of affected patients. This is relevant to 
further investigate whether the presence of adenomyosis 
represents a risk factor for gynaecological malignancies. 
Moreover, non-invasive techniques may enable the 
prompt diagnosis of cancer arising deep within the myo-
metrium. And although available literature suggests that 
this as a rare occurrence, the exact incidence cannot be 
determined because of the factors discussed in this arti-
cle. 
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