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ABSTRACT 
Objectives: The aim of this study is to identify the prevalence of benign, premalignant and malignant gynecological pa-
thologies in women with adenomyosis who underwent gynecological surgery.

Material and methods: The medical records collected between 1985 and 2020 were retrospectively reviewed. The pathology 
reports were studied from 647 cases where adenomyosis was presented. The estimated prevalence of benign, premalignant 
and malignant gynecological disorders in the general population was further evaluated.

Results: The mean age of women with adenomyosis was 54.1 ± 10.4 years old. Out of 647 patients, in 18.5% of the speci-
mens we detected isolated adenomyosis and in 81.5% of cases a coexistence of one or more gynecological diseases, while  
in 84 out of 647 patients (13%) there was coexistence of adenomyosis with more than one gynecological condition (benign 
or malignancy). Among all cases, uterine leiomyomas were observed in 61.3% of patients, followed by endometrial polyps 
(11.9%), endometriosis (11.6%), endometrial hyperplasia (7.1%), endometrial cancer (3.6%), ovarian (1.4%) and cervical 
cancer (0.8%) (p < 0.001).Additionally, we found that women with a simultaneous co-existence of adenomyosis, leiomyomas 
and endometrial polyps or hyperplasia were younger (p < 0.01) in comparison to cases with malignancy.

Conclusions: Adenomyosis presents a common benign but often progressing myometrial condition that it is underesti-
mated in clinical practice. Even though some studies suggest a potential association with several gynecological patholo-
gies, we did not confirm a significant difference of adenomyosis prevalence between benign, premalignant and malignant 
gynecological conditions compared with the general population. Further investigation is required to confirm our results.
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INTRODUCTION
Adenomyosis is an enigmatic benign myometrial lesion 

characterized by the overgrowth of ectopic endometrium, 
into myometrium layers, resulting in a diffusely or focally 
enlarged uterus [1]. In 1860, Carl von Rokitansky was the 
first who described this entity as “cystosarcoma adenoids 
uterinum” [2].

With prevalence ranges reported between 10–70%,  
it is detected more often in women between 40-55 years 
old. Vercellini et al. [3], postulated that adenomyosis can be 
observed in 30–60% of resected uterine specimens.

According to the literature, it can coexist with endome-
triosis lesions and myomas cases. Although being differ-
ent entities, 35–55% of women diagnosed with myomas 
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share similar clinical characteristics to adenomyosis such 
as abnormal vaginal bleeding, painful menstrual cycles  
and chronic pelvic pain. Additionally, there have been re-
ports of a coincidence with endometrial hyperplasia, polyps 
and endometrial cancer [4–7].

The risk factors for adenomyosis include age in the 
mid-forties, multiparity, smoking habits and elevated hor-
monal levels such as FSH and prolactin. Moreover, prior 
cesarean section and uterine surgery represent a major risk 
due to their potential to damage the junctional zone [2].

Objectives
The design of this study aims to investigate and high-

light a possible notable relationship between adenomyosis 
and benign, premalignant and malignant gynecological 
diseases in women underwent gynecological surgery.

MATERIAL AND METHODS
Characteristics of study population 

We reviewed the medical records of patients that un-
derwent gynecological surgery between 1985 and 2020, 
from the department of Obstetrics and Gynecology of the 
Venizeleio General Hospital of Heraklion and between 
2009 and 2020 from the 3rd Department of Obstetrics 
and Gynecology of Aristotle University of Thessaloniki.  
A total of 647 women with adenomyosis, which were 
confirmed by histology were retrospectively exam-
ined. Data were recorded including age, the type  
and cause of surgery performed and the concurrency 
of other benign and malignant gynecological condi-
tions. We excluded cases without histological evidence.  
The pathologic features of the gynecologic diseases 
were classified according to the criteria of FIGO [8]. 
The Ethics Committee of the Department of Obstetrics 
and Gynecology of Venizeleio Hospital of Crete and the 
3rd Department of Obstetrics and Gynecology of Aristotle 
University of Thessaloniki approved the protocol. The data 
that support the findings of this study are available from  
the corresponding author upon reasonable request.

Statistical analysis
Student-t test and x2 tests were used for comparison of 

the mean of the various characteristics. The Mann-Whitney 
U test was performed if data were not distributed normally. 
The results are reported as mean ± SD or as percentages 
where appropriate. Differences were considered statically 
significant at p < 0.05. 

RESULTS
In the present study we included patients with a diag-

nosis of adenomyosis based on histopathological results 
from uterine-sparing and non-uterine-sparing speci-

mens. A total of 647 women with adenomyosis were iden-
tified with or without other gynecological pathology. We 
detected 120 (18.5%) cases with isolated adenomyosis  
and 527 (81.5%) cases with coexistence of one or more gy-
necological pathologies. Furthermore, we reported the coin-
cidence of adenomyosis with more than one gynecological 
disease in 13% (84/647) of the overall cases of patients with 
adenomyosis (Tab. 1).

The mean age of patients was 54.1 ± 10.4 years old  
(at the time of operation). The main indications for opera-
tion were uterine bleeding, benign and malignant gyneco-
logical pathology of the genital tract and/or pelvic pain.  
Out of all cases, uterine leiomyoma was reported in 61.3% 
(397/647) of cases, followed by endometrial polyps (11.9 % 
[77/647]), endometriosis (11.6 % [75/647]) and endometrial 
hyperplasia (7.1 % [46/647]) (p < 0.001) (Tab. 2).

Table 3 shows the co-existence of adenomyosis with 
gynecological malignancies. Among them, 3.6 % (23/647) 
had endometrial cancer, 1.4 % (9/647) ovarian and 0.8 % 
(5/647) cervical, respectively.  

Table 1. Coexistence of adenomyosis with more than one 
gynecological condition

Gynecological conditions No

Total number of cases with coexisted pathology  84/647 (13%)

Coexistence with leiomyomas and endometrial 
polyps 43

Coexistence with leiomyomas and endometrial 
hyperplasia 27

Coexistence with complex hyperplasia with atypia, 
endometrial polyps and leiomyomas 1

Coexistence with ovarian serous cystadenoma, 
leiomyomas and endometrial polyps 1

Coexistence with ovarian serous cystadenofibroma 
and leiomyomas 1

Coexistence with ovarian serous cystadenoma and 
endometrial polyps 1

Coexistence with ovarian serous-mucinous cyst and 
endometriosis 1

Coexistence with ovarian fibroma and leiomyomas 2

Coexistence with ovarian fibroma, endometrial 
polyps and leiomyomas 1

Coexistence with ovarian mucinous adenofibroma 
and leiomyomas 1

Coexistence with brenner tumor and serous 
cystadenoma 1

Coexistence with cini and leiomyomas 1

Coexistence with cervical cancer and endometriosis 1

Coexistence with breast cancer and leiomyomas 1

Coexistence with endometriosis and leiomyomas 1

Number of cases (No), percentage (%). This table describes the frequency 
of occurrence of malignant gynecological pathologies in 647 women with 
adenomyosis
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Additionally, we observed that benign lesions were 
more prevalent in younger ages (p < 0.01). Diversely, en-
dometrial and ovarian cancers were prominent in post-
menopausal women. 

DISCUSSION
Adenomyosis has become a clinical challenge rather 

than solely a histological diagnosis. Although it has been 
correlated with various gynecological pathologies, in the 
present study, we did not confirm a significant differ-
ence of adenomyosis prevalence in benign, premalignant  
and malignant cases compared to the general population. 

It has been shown previously that the gynecological 
benign tumors may develop as a result of inflammatory, 
dietary, genetic and environmental factors [9]. In 1972, Bird 

defined adenomyosis as a chronic benign invasion of endo-
metrium (glands and stroma) into myometrium, producing 
an enlarged uterus that is characterized by hyperplasia and 
hypertrophy of tissue [10]. Even though, the exact patho-
physiology of adenomyosis is not clear yet, the classical 
theory attributes to the disruption of the boundary between 
endometrial basalis layer and the underline myometrium. 
Moreover, the de novo metaplasia of embryonic or adult 
stem cells in the myometrium and the altered lymphatic 
drainage present well accepted alternative pathogenic theo-
ries. In recent years, a notable number of studies have shown 
that various inflammatory molecules, sex steroid hormone 
receptors, extracellular matrix enzymes, growth and neu-
roangiogenic factors play an important role in the patho-
genesis of this condition [1]. Considering the multifactorial 
character of the pathophysiology of adenomyosis, genetic 
alternations in signaling pathways also interact in the mani-
festations of such patients. In parallel, it is well known that 
endometriosis arises from the interplay between environ-
mental and genetic factors. Thus, many studies aimed to the 
identification of potential shared genetic factors involved in 
the development of adenomyosis, endometriosis, uterine 
leiomyoma and endometrial polyps. Whilst the difference 
observed in the expression levels of estrogen receptor (ER) 
and progesterone receptor (PR) between patients with ad-
enomyosis and leiomyoma [11], significantly elevated levels 
of metalloproteinases (MMPs) MMP-2 and MMP-9 and some 
specific cytokines have been found in patients with adeno-
myosis, leiomyoma and endometrial polyps [12].

An oestrogen receptor-alpha (ERa) PvuII gene polymor-
phism was also found to be associated with endometriosis, 
adenomyosis and leiomyoma [13]. On the other hand, ge-
netic polymorphisms of MMP-1, MMP-7 and peroxisome 
proliferator activated receptor γ (PPAR γ) genes have been 
characterized as risk factors for adenomyosis and endo-
metriosis but not for leiomyoma [14]. A recent next gen-
eration sequencing (NGS)-based study showed that the 
presence of KRAS mutations in adenomyosis is associated 
with the co-occurrence of endometriosis [15]. Of note, poly-
morphisms of two angiogenic factors, namely fibroblast 
growth factor (FGF) -1 and -2 may be involved in the initia-
tion of angiogenesis in endometriosis and adenomyosis [16]. 

In sum, the aforementioned findings point out that the 
co-existence of adenomyosis with other gynecological 
conditions can be attributed to some shared genetic risk 
factors; obviously, there are various additional genes that 
are disease-specific.

Of note, four parameters describe adenomyosis.  
The presence of endometrial glands and stroma within 
the myometrium, the depth of penetration, the extend of 
spread in terms of number of foci and the arrangement 
of the lesion [2]. In last decades, although adenomyosis is 

Table 2. Histological confirmation of benign and premalignat 
gynecological pathology in 647 women with adenomyosis

Gynecological pathologies  No (%)

Uterine Leiomyomas 397 (61.3%)

Endometriosis 75 (11.6%)

Endometrial polyps 77 (11.9%)

Endometrial hyperplasia 46 (7.1%)

Endometrial hyperplasia with atypia 10 (1.5%)

Benign ovarian cyst 22 (3.4%)

Ovarian fibroma-thecoma 1 (0.15%)

Ovarian fibroma 4 (0.6%)

Ovarian mucinous cystadenofibroma   1 (0.15%)

Ovarian serous cystadenoma 18 (2.8%)

Ovarian mucinous cystadenoma 1 (0.15%)

Ovarian mucinous adenofibroma 1 (0.15%)

Brenner tumor 1 (0.15%)

Ovarian mucinous cystadenoma (borderline) 1 (0.15%)

CIN (cervical intraepithelial neoplasia) 7 (1.1%)

Number of cases (No), percentage (%). This table describes the frequency of 
occurrence of benign and premalignant gynecological pathologies in 647  
women with adenomyosis. Note that the sum of all gynecological conditions 
exceeds the total number of cases, because of the occurrence of coexisting 
pathologies

Table 3. Coexistence of gynecological cancer and adenomyosis

Gynecological malignancy No (%)

Endometrial cancer 23 (3.6%)

Cervical cancer 5 (0.8%)

Stump (uterine smooth muscle tumor of  
uncertain malignant potential) 1 (0.15%)

Ovarian cancer 9 (1.4%)

Number of cases (No), percentage (%). This table describes the frequency 
of occurrence of malignant gynecological pathologies in 647 women with 
adenomyosis
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rarely diagnosed before hysterectomy, the improvement 
of diagnostic approaches such as Ultrasonography and 
Magnetic resonance imaging (MRI) allows us to identify the 
disease by means of non-invasive methods. Common trans-
vaginal ultrasound (TVUS) findings represent reliable crite-
ria to strongly suggest the diagnosis of adenomyosis. Ad-
ditionally, minimally invasive techniques such as sonogra-
phy, hysteroscopy and laparoscopy can also be useful for  
imaging [2].

As far as the clinical signs and symptoms are concerned, 
patients can be asymptomatic or nonspecific features can be 
present like dysmenorrhea, dyspareunia, chronic pelvic pain, 
abnormal uterine bleeding and infertility. These overlapping 
symptoms can also be a manifestation of other concomitant 
gynecologic disorders; thus, adenomyosis has largely been 
a postoperative diagnosis made by the pathologist [2].

More in depth, previous studies have suggested that 
a co-morbidity associating exists between adenomyosis  
and benign and malignant gynecological tumors [4–7, 17].  
Results from a large retrospective study on patients under-
going hysterectomy showed that women with leiomyoma 
and adenomyosis were more likely to report similar com-
plaints [18]. Despite the hyper estrogenic environment 
that may share these gynecological conditions [19], in the 
present study, we noticed a quite expected percentage of 
adenomyosis coexisting with leiomyoma cases (61.3%), fol-
lowed by endometrial polyps (11.9%), endometriosis (11.6%)  
and endometrial hyperplasia (7.1%). By taking into consid-
eration the epidemiological standards of current literature 
related to earlier mentioned benign pathologies in the 
general population, we did not notice a prominent ap-
pearance of such conditions in women diagnosed with 
adenomyosis. More specific, it is already known that up to 
70% of women develop leiomyoma by the age of meno-
pause [20]. Furthermore, depending on the different geo-
graphical areas and population studied, the prevalence 
of endometrial polyps varies from 7.8% to almost 35% 
[21]. Apart from that, 10% of premenopausal and 6% of 
menopausal women report the coexistence of an abnormal 
uterine bleeding and endometrial hyperplasia at some 
point during their life time [22].

In association with endometriosis, from a pathogenic 
standpoint, they are considered two distinct diseases be-
cause of specific causative pathways and clinical presen-
tation, despite appearing together in patients; although 
for over 90 years endometriosis and adenomyosis were 
considered as the same entity with the exception of en-
dometriomas [1, 19]. Worth of note, in general community 
endometriosis affects 10 to 15% of patients of reproductive 
age [23]. In the present work, we confirmed the concurrence 
of adenomyosis with 75 endometriosis cases (11.6%).

Interestingly, as reported in the literature, adenomy-
osis may be the precursor of cancerous transformation 
due to the pattern of growth, invasion and angiogenesis 
of such lesions [24]. Well of note, malignant transforma-
tion of adenomyosis is more observed in postmenopausal  
and elderly women and in preexisting benign gynecological 
lesions [7]. Malignant changes in adenomyosis have been 
reported in 6.8% of patients with endometrial cancer [25]. 
Recently, it was postulated that women with adenomyosis 
are at higher risk of endometrial and thyroid cancer, while 
cases with endometriosis are in danger of endometrial  
and ovarian cancers [17, 19]. Even thought, the association 
of adenomyosis in the pathogenesis of endometrial cancer 
is unclear, endometrial cancer involving adenomyosis is 
influenced by hormonal imbalances and it is associated 
with a better outcome [7, 19]. Additionally, the malignant 
transformation of adenomyosis is suggested to be due to its 
endometrial epithelium transition to cancerous cells, which 
results to tumorigenesis [7].

Lately, Koray et al., determined the effects of adenomyo-
sis on the aggressiveness of endometrial cancer. Although, 
adenomyosis was not noticed to be an independent prog-
nostic factor for endometrial tumor, they detected a better 
prognosis on such cases [26]. On the other hand, in a large 
pilot study, the authors did not find any significant difference 
between patients with coexistence of endometrial cancer 
and adenomyosis in comparison to isolated endometrial 
cancer cases in terms of epidemiologic, clinopathologic and 
prognostic characteristics [27]. Moreover, recently, Raffone 
A et al., in a systematic review and meta-analysis confirmed 
that adenomyosis and endometrial cancer pathology pre-
sent two unrelated conditions. In that study they  assessed 
the prevalence of adenomyosis in women with endometrial 
cancer. They did not detect a difference in adenomyosis 
prevalence in endometrial cancer cases compared to those 
reported for other gynecological pathologies requiring sur-
gery [28]. Furthermore, it has be revealed that the presence 
of adenomyosis may be a principal factor for the determina-
tion of adenocarcinoma prognosis, due to de novo malignant 
transformation of adenomyotic foci and the simultaneous 
malignant transformations in the eutopic endometrium and 
adenomyosis. In a previous study, Koshiyama et al., reported 
four cases with adenocarcinoma out of 564 women with 
adenomyosis [19, 29]. Thus, a possibility of increased risk 
for endometrial cancer in patients with adenomyosis is yet 
to be confirmed.

As far as the ovarian cancer is concerned, Shen et al. [30],  
in a large case control study confirmed that adenomyo-
sis importantly raise the risk of developing ovarian can-
cer. Opposed to that, Jeh et al., reported that adenomyo-
sis did not increase the risk for ovarian cancer [17]. Even 
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though, it is known that adenomyosis and ovarian can-
cer are characterized by estrogen disturbance and men-
strual disorders, further investigation is required in order 
to establish a correlation between these two entities. 
In our series, we confirmed that endometrial cancer appears 
in 3.6% of adenomyosis patients, followed by ovarian can-
cer (1.4%) and cervical cancer (0.8%) (Tab. 3). Well of note, 
the National Cancer Institute mentions that approximately 
3.1% of women will be diagnosed with uterine cancer, less 
than 2% with ovarian cancer and 0,6% with cervical cancer at 
some point during their lifetime [31]. Thus, according to our 
data, we did not observe a significant risk of developing gy-
necological malignancy in women with adenomyosis com-
pared to cases with no previous pathology of adenomyosis.

On a gene level, although adenomyosis can be a precur-
sor of some carcinomas, the exact molecular mechanisms 
leading to the malignant transformation are poorly under-
stood, taking into account that studies in this field reporting 
genetic alterations, epigenetic changes and mutational 
analysis are very few. Therefore, to date, there have not 
been accumulated sufficient genetic and epigenetic data 
for the mechanisms leading to the malignant transforma-
tion of adenomyosis through a multi-step process. Both 
adenomyosis and (type 1) endometrial cancer have been 
linked to sex steroid action, while the gene expression pro-
file of this condition is reminiscent of cancer, cell death and 
cell cycle networks [32]. Furthermore, reduced levels of 
mRNA of Phosphatase and Tensin Homolog (PTEN mRNA) 
were observed in adenomyosis and it is worth noting that 
respective gene has been characterized as a tumor sup-
pressor gene that is mutated in a large number of can-
cers [33]. The relationship between PTEN and endometrial 
cancer has been sufficiently documented [34], while two 
more features strengthening the speculation for a pos-
sible link between adenomyosis and endometrial cancer 
deals with the implication of KRAS and BCL2 gene muta-
tions [32]. A meta-analysis of two genome wide associa-
tion studies (GWAS) of patients with uterine leiomyomas 
revealed shared signals with endometriosis, including two 
variants at the GREB1 gene as well as the rs2202282 variant of 
SULT1E1 gene that is located in a cluster of sulfotransferase genes  
and the rs765333492 variant of SCFD2 gene; substan-
tially, this study presented evidence for a shared risk fac-
tor between leiomyoma and endometrial cancer (EC), 
rs10917151 variant of CDC42/WNT4 locus [35]. However, 
no association with adenomyosis was detected.

The retrospective nature of the study represents a limi-
tation of this work. Additionally, the prevalence of adeno-
myosis is slightly deviated due to the postmenopausal age 
at the time of operation. On the other hand, strong points 
are the large number of patients and the selection of all 
cases based on histological biopsy.

CONCLUSIONS
To summarize, in the present retrospective study,  

the supposed association between adenomyosis and be-
nign, premalignant and malignant gynecological diseases 
appears unsupported. Compared to women with no previ-
ous pathology of adenomyosis, we did not report a signifi-
cant correlation of adenomyosis and other gynecological 
pathologies. Further studies are required in order to confirm 
our findings.
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