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Abstract
Background: Despite the high prevalence of adenomyosis in hysterectomy specimens 
of endometrial carcinoma (EC) patients, the relationship between adenomyosis and 
EC prognosis appears unclear.
Objective: To assess the prognostic value of coexistent adenomyosis in patients with 
EC.
Methods: A systematic review and meta-analysis was performed by searching six 
electronic databases for studies reporting data on prognosis of EC patients with and 
without coexistent adenomyosis. Studies with patient selection based on prognostic 
factors were excluded. Pooled univariate hazard ratio (HR) analyses for overall sur-
vival (OS) and disease-free survival (DRF) were performed, using EC patients without 
adenomyosis as a control group. For DFS, pooled multivariate HR analysis was also 
evaluable.
Results: Three studies of 2505 EC patients (553 with and 1952 without adenomyosis) 
were included. Compared with EC patients without adenomyosis, EC patients with 
coexistent adenomyosis showed a pooled HR of 0.533 (CI 95%, 0.329–0.864) for OS 
at univariate analysis; 0.536 (CI 95%, 0.334–0.859) for DFS at univariate analysis; and 
0.875 (CI 95%, 0.331–2.315) for DFS at multivariate analysis.
Conclusion: In EC patients with coexistent adenomyosis, the risk of death is halved 
compared with EC patients without adenomyosis. However, the independence of this 
association needs to be verified in future studies.
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1  |  INTRODUC TION

Endometrial carcinoma (EC) is the most frequent gynecological 
tumor in high-resource countries and the fourth in women world-
wide.1-7 Both incidence and number of deaths per year have in-
creased in recent years.1,2 Increase in incidence appears related 
to the increase in EC risk factors, such as obesity, metabolic syn-
drome, and causes of hyperestrogenic state,8 while the increase in 
number of deaths seems to be due to poorly reproducible patho-
logic risk stratification of patients.9,10 Hence, a more accurate 
and tailored risk assessment able to direct patient management 
is needed.

In the future, integration among all available prognostic ap-
proaches, such as The Cancer Genome Atlas program (TCGA) and 
Proactive Molecular Risk Classifier for Endometrial Cancer (ProMisE) 
molecular signatures,2,7,11-17 classic histopathological factors (histo-
type, tumor grade, myometrial infiltration, lymph node involvement, 
lymphovascular space invasion), and clinical characteristics (age, 
body mass index, clinical stage, other diseases)18 might lead to indi-
vidualized management of patients.

In this regard, adenomyosis appears to be one of the most fre-
quent diseases associated with EC on hysterectomy specimens.19,20 
Adenomyosis is defined by the migration of glands and stroma from 
the basal layer of the endometrium to the myometrium.21 In a recent 
meta-analysis,22 EC patients with coexistent adenomyosis showed a 
significantly increased overall survival (OS). On the contrary, no differ-
ence was found in terms of disease-free survival (DFS). However, some 
studies included in the meta-analysis only included EC patients with an 
endometrioid histotype.22 As the endometrioid histotype shows the 
best prognosis in EC patients,17,23 the results from this meta-analysis 
may be affected by this patient selection. The aim of the present sys-
tematic review and meta-analysis was to assess the prognostic value of 
coexistent adenomyosis in patients with EC of any histotype.

2  |  MATERIAL S AND METHODS

The study followed a protocol that a priori defined each review step 
and was reported according to the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses (PRISMA) statement.24 Each 
step was completed by two authors and disagreements were solved 

by discussion with the authors who supervised the study (PC, AM, 
LI, FZ, RS).

Several searches were performed in six electronic databases: 
MEDLINE, Google Scholar, Web of Science, Scopus, ClinicalTrials.
gov, and the Cochrane Library. Databases were searched from their 
inception to December 2020 with several combinations of the fol-
lowing text words: “endometr*”; “cancer”; “carcinoma”; “neoplas*”; 
“malignancy”; “tumour”; “tumor”; “adenomyosis”; “myometr*”. We 
also screened the reference list from each eligible article.

All peer-reviewed articles reporting data about prognosis of 
EC patients with and without coexistent adenomyosis were in-
cluded. A priori defined exclusion criteria were literature reviews, 
case reports, and studies with patient selection based on prog-
nostic factors.

The Methodological Index for Non-Randomized Studies 
(MINORS) was followed for assessing the risk of bias within stud-
ies.25 Each included study was assessed in six applicable domains 
related to risk of bias: (1) aim (if the study aim was clearly stated); 
(2) patient selection (if all consecutive patients were included); (3) 
data collection (if a study protocol was a priori defined and followed 
for data collection); (4) study endpoints (if clear endpoints were ad-
opted); (5) endpoint assessment (if endpoints were assessed through 
univariate and multivariate analyses); and (6) lost to follow-up (if pa-
tients with no prognosis data were less than 5% of the total study 
population).

We judged the included studies at “low risk,” “unclear risk,” or 
“high risk” of bias in each domain based on whether data were “re-
ported and adequate,” “not reported,” or “reported but inadequate,” 
respectively.

The PICO (Population, Intervention, Comparator, Outcomes) 
framework was followed for data extraction.24 “Population” in this 
study consists of EC patients. “Intervention” (or risk factor) consists 
of diagnosis of adenomyosis. “Comparator” consists of absence of 
adenomyosis. “Outcomes” were OS (primary outcome) and DFS (sec-
ondary outcome). OS was defined as the time interval between the 
date of surgery and death or the last date of follow-up, while DFS 
was defined as the time interval between the date of surgery and the 
date of EC recurrence or the last date of follow-up.

In the included studies, the association of adenomyosis 
with EC survival outcomes was assessed at univariate anal-
ysis by using the log-rank test and the Kaplan–Meier method. 

TA B L E  1  Details of the included studies

Study Country Setting Type of cohort
Period of endometrial 
cancer diagnosis

Patient 
selection

2014 Matsuo28 USA Los Angeles County Medical Center, USA Retrospective 
cohort

2000–2012 Consecutive

2017 Zhang29 China Hebei general Hospital, China Retrospective 
cohort

2008–2014 Consecutive

2018 Boonlak30 Thailandia Srinagarind Hospital, Thailand Retrospective 
cohort

2010–2016 Consecutive
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Subsequently, the independent prognostic value of adenomyosis 
was assessed at multivariate analysis using the Cox proportional 
hazards model.

Hazard ratios (HR) were reported for each individual study and 
as a pooled estimate on forest plots, with 95% confidence interval 
(CI), for OS and DFS univariate analysis, and DFS multivariate analy-
ses. EC patients without coexistent adenomyosis were considered as 
the reference. The random-effects model of DerSimonian and Laird 
was adopted for all analyses.

The inconsistency index I2 was adopted to quantify statistical het-
erogeneity among studies, as previously described.26,27 Heterogeneity 
was judged as null for I2 = 0%, minimal for 0% <  I2 < 25%, low for 
25% < I2 < 50%, moderate for 50% < I2 < 75% and high for I2 ≥ 75%.

Comprehensive Meta-Analysis software (Biostat Inc) and Review 
Manager 5.3 (Copenhagen: The Nordic Cochrane Centre, Cochrane 
Collaboration, 2014) were used as software for data analysis.

3  |  RESULTS

A total of 4002 papers were found through electronic database 
searches. Of these, 1034 papers remained after duplicate removal, 
753 after title screening, and 54 after abstract screening. After full-
text assessment, three papers were included in the qualitative and 
quantitative analyses28-30 (Figure S1).

All three included studies were designed as observational ret-
rospective cohort studies (Table 1). The study population consisted 
of 2505 women with EC: 553 (22.1%) with coexistent adenomyosis 
and 1952 (77.9%) without adenomyosis. Mean age ranged from 52.7 
to 59 years, and mean body mass index (BMI, calculated as weight 
in kilograms divided by height in meters squared) ranged from 25.2 
to 35.8 kg. Of the included studies with extractable data, 63.8% of 
patients were menopausal and 12.8% were nulliparous. EC patients 
had an endometrioid histotype in 88.6% of cases, FIGO Stage  I in 
78.7%, deep myometrial infiltration in 33.6%, and lymphovascular 
space invasion in 30.2% (Table 2).

All included studies were judged at “low risk” of bias in the aim, 
patient selection, data collection, and study endpoint domains. In 
the endpoint assessment domain, all included studies were judged 
at “unclear risk” of bias because multivariate analysis for OS was not 
performed. In the lost to follow-up domain, all included studies were 
judged at “unclear risk” of bias because it was not possible to assess 
if patients lost to follow-up were less than 5% of the total study pop-
ulation (Figure S2a).

All included studies were suitable for OS analysis, while one 
study was excluded from DFS analysis because it did not consider 
this outcome.29

Compared with EC patients without adenomyosis, EC patients 
with coexistent adenomyosis showed a pooled HR of 0.533 (CI 
95%, 0.329–0.864; I2 = 26.1) for OS at univariate analysis (Figure 1); 
0.536 (CI 95%, 0.334–0.859; I2 = 41.5) for DFS at univariate analysis 
(Figure  2); and 0.875 (CI 95%, 0.331–2.315; I2  =  84.5) for DFS at 
multivariate analysis (Figure 3). TA
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4  |  DISCUSSION

The present study shows that EC patients with coexistent adeno-
myosis have half the risk of death and recurrence compared with 
EC women without adenomyosis. However, the protective effect of 
adenomyosis on EC recurrence was not found to be independent 
from other prognostic factors at multivariate analysis.

Adenomyosis is one of the most frequent findings in hysterec-
tomy specimens from EC patients (up to 70% of cases).19,20,28,31 Due 
to mixed results, the effect of adenomyosis on the prognosis of EC 
has remained unclear despite its high prevalence. On one hand, co-
existent adenomyosis appears to be a risk factor for myometrial in-
vasion, aggressive tumor behavior, and poor prognosis; however, on 
the other, it appears to be related to good EC prognosis.

F I G U R E  1  Forest plot of hazard ratios for overall survival of endometrial carcinoma patients with coexistent adenomyosis at univariate 
analysis; endometrial carcinoma patients without adenomyosis were used as a control group

F I G U R E  2  Forest plot of hazard ratios for disease-free survival of endometrial carcinoma patients with coexistent adenomyosis at 
univariate analysis; endometrial carcinoma patients without adenomyosis were used as a control group

F I G U R E  3  Forest plot of hazard ratios for disease-free survival of endometrial carcinoma patients with coexistent adenomyosis at 
multivariate analysis; endometrial carcinoma patients without adenomyosis were used as a control group
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Several hypotheses have been proposed to explain the poor prog-
nosis in EC patients with adenomyosis. The large contact area between 
ectopic endometrium of adenomyosis and the muscular layer might in-
crease the incidence and depth of myometrial infiltration of EC.22,32,33 
Furthermore, EC might follow the spread mechanism of ectopic en-
dometrium through lymph and veins, increasing lymphovascular space 
invasion.22,34 In addition, the poor prognosis of EC patients with ade-
nomyosis has been associated with the malignant transformation of 
adenomyosis.35,36 Finally, as adenomyosis reduces the contrast be-
tween the muscular layers involved in EC and adenomyosis, magnetic 
resonance imaging shows a decreased diagnostic accuracy in assessing 
depth of invasion, with potential understaging of patients.22,37

In contrast, several other mechanisms might support good prog-
nosis in patients with coexistent adenomyosis. Adenomyosis is char-
acterized by a specific profile of cytokines with increased levels of 
antitumoral cytokines (such as interferon-γ, tumor necrosis factor-α, 
and interleukin 10) and decreased levels of oncogenic cytokines and 
growth factors (such as interleukin 1-beta, interleukin 8, epidermal 
growth factor, and transforming growth factor). Such a profile of cy-
tokines would lead to alterations in the local microenvironment, lim-
iting tumor progression and invasiveness.22,34 In addition, it has also 
been speculated that the thickened endometrial stroma of the adeno-
myotic uterus, caused by repeated inflammations with a subsequent 
healing process, might contribute to a mechanical block of EC invasion 
in the myometrium.28 Finally, the frequent symptoms associated with 
adenomyosis, such as dysmenorrhea and abnormal uterine bleeding, 
may lead to an early EC diagnosis and then better cancer prognosis.

Our findings seem to support a positive impact of adenomyosis on 
the prognosis of women with EC, with the risk of death from any cause 
halved when compared with EC women without adenomyosis. However, 
the impact of adenomyosis on OS was only evaluable thorough univari-
ate analysis. In fact, the included studies did not report multivariate anal-
ysis for OS, as shown in the risk of bias within studies assessment. Thus, 
the independent value of coexistent adenomyosis on the risk of death 
was not evaluable. Further studies with multivariate assessment of the 
impact of adenomyosis on OS in EC patients are necessary.

In our study, the coexistence of adenomyosis appeared to halve 
the risk of EC recurrence at univariate analysis; however, this find-
ing was not significant at multivariate analysis. This suggests that this 
association is not independent. In fact, the association at univariate 
analysis may depend on other prognostic factors that might be asso-
ciated with the coexistence of adenomyosis. In this regard, it would 
be interesting to assess the prevalence of classic prognostic histolog-
ical factors (i.e. histotype, FIGO grade, deep myometrial infiltration, 
and lymphovascular space invasion), clinical characteristics impacting 
prognosis (age, body mass index), and TCGA molecular groups in EC 
patients with and without adenomyosis in future studies. However, 
further studies are also required to assess this association as only two 
included studies allowed data extraction for univariate and multivar-
iate analyses regarding adenomyosis impact on DFS in EC patients.

To the best of our knowledge, this study may be the first system-
atic review and meta-analysis to assess the prognostic value of co-
existent adenomyosis in patients with EC, without the confounding 

effect of patient selection based on histological prognostic factors. 
Moreover, our results are supported by the overall quality of the 
included studies, as described in the risk of bias assessment. As for 
limitations, our study appears to be affected by the low number of 
included studies, in particular regarding DFS analyses. In addition, 
we were unable to perform OS multivariate analysis since the in-
cluded studies did not report these. Therefore, we were unable to 
assess the independent value of adenomyosis on OS.

In conclusion, the risk of death is halved in EC patients with coex-
istent adenomyosis compared with EC patients without adenomyosis. 
However, this association needs to be assessed at multivariate analysis 
in future studies to assess the independence of the prognostic value. 
Furthermore, adenomyosis does not appear to affect the risk of EC 
recurrence. Additional data are required to confirm these findings.
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