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The correlation between endometriosis 
and metabolic syndrome
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ABSTRACT
Although it represents a benign condition, endometriosis is an important and sometimes debilitating health 
problem affecting women worldwide, associated with a high capacity of relapse. While the correlation be-
tween different endometrial pathologies, obesity and metabolic syndrome has been clearly demonstrated 
lately, the relationship between endometriosis and metabolic syndrome is far to be understood. The aim of 
this paper is to review the most relevant studies conducted on this issue.
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SCIENTIFIC RESEARCH

INTRODUCTION

Endometriosis represents an estrogen dependent 
gynecological disorder characterized by the pres-
ence of endometrial like tissue outside the uterine 
cavity and is estimated that it affects up to 11% of 
fertile women worldwide (1). Unfortunately this 
disorder is associated with pelvic pain, infertility, 
constipation, oxidative stress, inflammation, ovari-
an, breast or even endometrial cancer (2,3). How-
ever, the pathogenic mechanisms as well as the risk 
factors for developing this disease are not clearly 
understood, multiple theories being reported so far. 
Moreover, although multiple therapeutic strategies 
have been proposed, most patients will develop re-
current disease; in this context, understanding the 
most important pathogenic mechanisms seem to 
play a central role in order to control the local evo-
lution of the disease (4). 

EPIDEMIOLOGICAL RISK FACTORS FOR 
ENDOMETRIOSIS DEVELOPMENT

The incidence of endometriosis among women 
worldwide was studied in various papers, in order 

to determine which the most important epidemio-
logical risk factors are. Therefore, it seems that tall-
er height and lesser weight might increase the 
chances of developing this disease (5-7). In conse-
quence, these studies came to demonstrate that a 
lower body mass index (BMI) is associated with a 
higher risk of endometriosis (5-7). A meta-analysis 
conducted by Liu Y et al. on 11 such studies stated 
that obesity is significantly associated with a lower 
risk of endometriosis development, a 33% reduc-
tion of the endometriosis risk being observed for 
each 5 kg/m2 increase of the BMI. In the meantime 
the authors underlined the fact that is not clearly 
understood whether endometriotic disease is not 
underdiagnosed in obese patients due to the higher 
difficulty of establishing a correct diagnostic in 
cases with significantly higher values of the BMI 
(8). However, further studies came to demonstrate 
that the correlation between adiposity and endome-
triosis is more complex (9). Therefore, it seems that 
endometriosis is rather correlated with the distribu-
tion of the adipose tissue below waist (10). There-
fore, in a systematic review conducted by Backonja 
et al. in 2016 the authors included 19 studies and 
demonstrated that peripheral adiposity (defined by 
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the presence of fat tissue below waist) is a significant 
risk factor for endometriosis development (10).

However all theories regarding the correlation 
between endometriosis and lower BMI values (ac-
cording to which a lower BMI is a risk factor for 
developing endometriosis) were destroyed by the 
study conducted by Byun et al. which came to 
demonstrate that the relation the causality is in fact 
an inverse one; according to this study, endometri-
osis is responsible for alteration of the hepatic me-
tabolism and further induces other metabolic 
changes which will lead to weight loss. This con-
clusion was drawn after analyzing the correlation 
between adiposity, typology and severity of endo-
metriosis on a group of 473 patients (9).

In the meantime it seems that the correlation be-
tween BMI and endometriosis development is also 
significantly influenced by race; for example, a 
study conducted among Taiwanese women came to 
demonstrate that Taiwanese women with endome-
triosis are more likely to be obese and to develop 
type II diabetes mellitus (11). 

An interesting study which aimed to analyze the 
correlation ship between BMI and the incidence 
and respectively the severity of endometriosis has 
been recently published by Holdsworth-Carsons et 
al.; the study underlined the fact that although obe-
sity seems to be associated with lower rates of en-
dometriosis development, obese women presenting 
this pathology trend to develop more severe forms 
of diseases; therefore, the authors proposed to use 
the BMI values to sub-classify this disease (12). 

THE CORRELATION BETWEEN 
ENDOMETRIOSIS AND ATHEROSCLEROTIC 

DISEASE

Another interesting aspect which has been widely 
studied is the correlation between endometriosis and 
atherosclerotic disease. Therefore it has been widely 
demonstrated that endometriosis is implicated in 
processes which induce a degree of chronic systemic 
inflammation, increased oxidative stress and modifi-
cation of the lipid profile leading to the development 
of atherosclerotic disease (13). One of the largest 
studies which were conducted on the theme of the 
correlation between atherosclerosis and endometrio-
sis has been recently published by Tan et al. and 
demonstrated that women presenting endometriosis 
are at risk to associate dyslipidemia, atherosclerosis 
and arterial hypertension; this fact was mainly ex-
plained by the presence of higher amounts of circu-
lating inflammatory mediators (14).

THE INFLUENCE OF CIRCULATING 
ESTROGEN ON ENDOMETRIOSIS 

DEVELOPMENT

It has been widely demonstrated that an excess 
of estrogen will lead to the apparition of particular 
gynecological conditions such as ovarian cysts, 
ovarian polycystic syndrome, endometrial hyper-
plasia, endometrial cancer, uterine fibroids as well 
as of endometriosis (15). Moreover, estrogen seems 
to be highly expressed in endometriosis lesions 
when compared to normal endometrium; therefore 
certain genetic studies came to demonstrate that 
there is a strong influence between polymorphisms 
in estrogen-related genes and excess adiposity and 
even higher BMI; this correlation would further ex-
plain the strong relationship between genetic mod-
ifications, estrogen level, higher BMI and endome-
triosis development (16). 

THE INFLUENCE OF OBESITY AND 
METABOLIC SYNDROME ON THE 

ENDOMETRIAL PATHOLOGY

When it comes to the influence of obesity and 
circulating estrogen on pre-existing endometrial 
pathology, things are more clearly defined; there-
fore, it has been widely demonstrated that obesity 
induced the presence of excess of estrogen, creat-
ing in this way a stimulation at the endometrial lin-
ing; therefore, endometrial cell might present anar-
chic division and proliferation, conducting to the 
apparition of premalignant and even malignant 
conditions (17-19). 

In a study conducted by Modesitt et al. on a 
group of 71 women proposed for bariatric surgery, 
the authors demonstrated that three cases also asso-
ciated premalignant conditions – simple or com-
plex endometrial hyperplasia; in the meantime the 
same authors reported that after performing a bari-
atric procedure, these modifications improved or 
disappeared, demonstrating in this way the poten-
tial benefit of bariatric surgery on endometrial can-
cer development (20).

When it comes to the potential benefit of bariat-
ric surgery on endometriosis, no clear point of view 
is available yet due to the fact that there is no clear 
correlation between body mass index and endome-
triosis. However, since recent studies came to 
demonstrate that the severity of endometriosis 
might be in fact associated with higher BMI values, 
further studies are expected in order to determine 
whether performing a bariatric procedure in an 



Romanian medical JouRnal – Volume lXVii, no. 1, 202046

obese patient with severe endometriosis might in-
duce the alleviation of the endometriotic disease 
(similarly to the effect which has been proven for 
premalignant uterine pathologies). 

CONCLUSIONS

The correlation ship between endometriosis, 
metabolic syndrome, body mass index and circulat-
ing estrogen is a very complex one, multiple factors 
influencing this relationship. Although initially it 
has been considered that a lower BMI represents a 
risk factor for endometriosis development (due to 
the fact that the gynecological pathology is more 
frequently in under weighted or normal weighted 
females), this myth was destroyed by the observa-

tion according to which most probably endometrio-
sis itself induces weight loss. In the meantime a 
strong correlation has been observed between the 
levels of circulating estrogen and the inflammatory 
status, respectively atherosclerotic disease and en-
dometriosis. However, further studies are still 
needed in order to clarify these connections. 
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