
Abstract. Background/Aim: Endometrial cancer is one of
the most commonly encountered malignancies among obese
women worldwide, a strong causality relationship being
established between the two entities. Furthermore, obesity is
also associated with metabolic syndrome; the aim of this

study was to investigate the effect of metabolic syndrome on
the postoperative outcomes of patients with endometrial
cancer. Patients and Methods: Data of 23 patients diagnosed
with endometrial cancer and metabolic syndrome were
retrospectively reviewed and compared to the those of a
control group of patients diagnosed with endometrial cancer
in the absence of metabolic syndrome. Results: Patients in
the first group presented significantly higher values of body
mass index when compared to the control group. There were
no significant differences in terms of stage, histopathological
subtype or degree of differentiation between the two groups.
The completeness of cytoreduction was lower among patients
with metabolic syndrome, however, this did not reach
statistical significance (p=0.08). Although the rate of
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complete debulking was lower among those with metabolic
syndrome, the rates of postoperative complications were
significantly higher. Conclusion: The association of
metabolic syndrome significantly influences the risk of
postoperative complications in patients with endometrial
cancer; moreover, in certain cases, it might preclude the
achievement of freedom from residual disease. 

An association between obesity and metabolic syndrome has
been widely demonstrated: patients with higher body mass
indices bear a higher risk of developing severe metabolic
conditions such as diabetes mellitus, atherosclerosis,
dyslipidemia, sleep apnea and chronic inflammation. All
these comorbidities can further induce the development of
chronic inflammatory status, which will influence the risk of
developing further malignancies, endometrial cancer being
the most common one in females (1-3). A positive
association between obesity, metabolic syndrome and
premalignant and even malignant gynecological conditions
has been widely demonstrated. Moreover, it seems that this
association significantly influences the perioperative and
postoperative outcomes of patients submitted to surgery for
endometrial cancer (4-6). The aim of this study was to
analyze the influence of obesity and metabolic syndrome on
the early postoperative outcomes of patients submitted to
surgery for advanced-stage endometrial cancer.

Patients and Methods

After obtaining the approval of the Ethical Committee (no.
53/2020), data of patients submitted to surgery for advanced-stage
endometrial cancer were retrospectively reviewed. Between 2019
and 2020, 23 patients with metabolic syndrome and endometrial
cancer were submitted to surgery. Their outcomes were compared
to those of a similar group of 23 consecutive normal-weight patients
diagnosed with similar stages of endometrial cancer and in whom
metabolic syndrome was not associated. The preoperative
classification of the stage of disease was performed in all cases
according to the International Federation of Obstetrics and
Gynecology (FIGO) classification (7), while postoperative
complications were classified according to the Clavien-Dindo scale
(8). In order to define metabolic syndrome, the statement of the
International Diabetes Federation Task Force on epidemiology and
Prevention 2009 was used (9). According to this definition, clinical
diagnosis of metabolic syndrome should include the following
criteria: Elevated waist circumference, higher amounts of circulating
triglycerides or administration of drugs for lowering the serum
levels of triglycerides, reduced serum levels of high-density
lipoproteins (or administration of drugs for increasing these levels),
elevated blood pressure (or a history of antihypertensive
treatment),and elevated serum glucose (or antidiabetic treatment)
(9).  Patients were considered as obese when they had a body mass
index (BMI) higher than 30 kg/m2 (10). In all cases, the intent was
to obtain a state of no residual disease (defined as R0 resection);
cases in which the residual volume was between 0.1 and 1 cm were
considered to have been submitted to R1 resection, while in cases

in which the residual volume was larger than 1 cm were defined as
having had an R2 resection. 
The endpoints of the study consisted of determining if a

significant correlation could be established between the presence of
metabolic syndrome, the type of cytoreduction and any early
postoperative complications. In order to study the presence of these
correlation, univariate analysis was performed in which p-values
lower than 0.05. were considered as having statistical significance. 

Results

There were no significant differences in terms of age between
the two groups, the median age being 54 (range=51-71 years)
years among patients with metabolic syndrome and 51 years
(range=43-68 years) among patients with no other
comorbidities. The stage at initial diagnosis was similar for
the two groups, 15 cases in the first group and 17 in the
second group being diagnosed with FIGO stage IIIC
endometrial cancer, while the remaining eight and six cases,
respectively, were diagnosed with FIGO stage IV of disease.
BMI was significantly (p=0.02) higher among patients in the
first group (38.5 kg/m2) compared with the second (23 kg/m2).
In all cases, surgery with curative intent was attempted;
however, this was only achieved in 18 cases among the first
group and 22 cases in the second. Histopathological studies
demonstrated that patients in the group with metabolic
syndrome were significantly more frequently diagnosed with
type I endometrial cancer (this histopathological subtype being
encountered in 21 versus eight cases without metabolic
syndrome, p=0.043). Regarding the degree of differentiation,
no significant difference was found between the two groups.
Intraoperative details are shown in Table I.
As observed from the Table I, there was no significant

difference in terms of length of surgery and intraoperative
blood loss between the two groups; this aspect is rather
explained by the fact that patients with metabolic syndrome
and increased BMI were more likely to be submitted to less
extensive procedures in order to try to diminish the risk of
perioperative complications. This aspect was also responsible
for the fact that the radicality of cytoreduction was lower
among patients with metabolic syndrome; however, this did
not reach any statistical significance. 
Patients with metabolic syndrome experienced a

significantly higher rate of postoperative complications as
well as a greater length of hospital stay. However, the
necessity for reoperation was similar for the two groups,
while the 30-day mortality was nil. Postoperative details are
presented in Table II.
The most commonly encountered complications were

represented by Clavien-Dindo grade I complications and were
wound infections and urinary tract infections, which were
significantly more commonly encountered in patients with
metabolic syndrome. The proportion of patients requiring
postoperative reoperation (defined as those with IIIb
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complications) were similar for the two groups; reoperation was
needed in one case in each group and was caused by
postoperative hemoperitoneum in both cases. Severe
complications (defined as Clavien-Dindo grade IV
complications) were encountered in a single case among
patients of the metabolic group and consisted of severe
pulmonary dysfunction in a morbidly obese (BMI=46.3 kg/m2)
patient with chronic heart failure, pulmonary dysfunction and
sleep apnea. The patient required intubation on the third
postoperative day; however, her evolution was slightly
favorable, extubation being possible on the 11th postoperative
day. The patient was discharged on the 16th postoperative day. 

Discussion

Introduced for the first time by Reaven in 1988 (11), the
term ‘metabolic syndrome’ (also known as insulin resistance
syndrome or X syndrome) represents an association between
cardiovascular risk factors, diabetes and obesity which has
been redefined several times in recent decades (11-14).
Currently, the most recent definition of this syndrome was
provided in 2009 by the International Diabetes Federation
Task Force on Epidemiology and Prevention and consists of

the association of any of the three following factors: Waist
circumference higher than 80 cm for Asian populations and
88 cm for European populations, triglyceride level higher
than 150 mg/dl, high-density lipoprotein cholesterol level
lower than 50 mg/dl, systolic blood pressure higher than 130
mmHg/diastolic blood pressure higher than 85 mmHg, and
fasting plasma glucose level higher than 100 mg/dl (9).
Therefore it is widely accepted that metabolic syndrome
represents a significant risk factor for further development
of severe cardiovascular, respiratory and diabetes-related
complications; moreover, it has been demonstrated that
presence of metabolic syndrome represents a significant risk
factor for the development of certain neoplastic diseases such
as colorectal, breast and endometrial cancer (10-13). 
An interesting study conducted on this issue by Rosato et

al. demonstrated that patients with metabolic syndrome have
an odds ratio ranging between 1.67 and 2.77 of developing
endometrial cancer when compared to patients with no such
comorbidity (15). This aspect is explained through the fact
that patients with metabolic syndrome usually present higher
circulating levels of estrogens, insulin and fatty acids. An
increased level of circulating insulin is also associated with
an increased amount of insulin-like growth factor-1, which
is widely recognized as a significant promoter of cell
proliferation and malignant transformation. Moreover, the
presence of high amounts of these substances will lead to the
development of high levels of proinflammatory molecules,
increasing in this way the risk of malignant transformation
of certain tissues such as the endometrium (16-19).
However, it seems that metabolic syndrome not only

induces the development of endometrial cancer but also
influences the short- and long-term outcomes of these
patients. In the study conducted by Mahdi et al. on 4,000
patients diagnosed with endometrial cancer, the influence of
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Table I. Intraoperative characteristics of patients submitted to surgery
for advanced-stage endometrial cancer.

Patient group

Characteristic Metabolic Control p-Value
syndrome

Age, years
Median (range) 54 (51-71) 51 (43-68) 0.07

BMI, kg/m2
Median (range) 38.5 (24-46.3) 23 (17.3-33.4) 0.02

FIGO stage at diagnosis, n
IIIC 15 17 0.43
IV 8 6

Histopathological type, n
Type I 21 8 0.043
Type II 2 15

Degree of differentiation, n
Well-differentiated 5 3 0.78
Moderately differentiated 8 9
Poorly differentiated 10 11

Type of resection, n
R0 18 22 0.08
R1 4 1
R2 1 0

Duration of surgery, min
Median (range) 110 (90-140) 120 (90-180) 0.45

Estimated blood loss, ml
Median (range) 350 (200-400) 310 (150-400) 0.63

FIGO: International Federation of Obstetrics and Gynecology; BMI:
body mass index. Bold values indicate statistical significance. 

Table II. Postoperative details of patients submitted to surgery for
advanced-stage endometrial cancer.

Patient group

Characteristic Metabolic Control p-Value
syndrome

Clavien-Dindo complications
Grade Ic 13% 4% 0.023
Grade II 8% 4% 0.04
Grade IIIa 8% 4% 0.04
Grade IIIb 4% 4% >0.99
Grade IVa 4% 0% 0.0001
Grade IVb 0% 0% -

Hospital stay, days
Median (range) 7 (5-16) 5 (4-7) 0.03

Bold values indicate statistical significance. 



the age and comorbidities on the 30 day morbidity and
mortality risk was investigated (20). According to their study,
the perioperative risks were not influenced by patient age,
no significant differences being observed between different
age groups of patients (lower than 60 years, 60-69 years, 70-
79 years and older than 80 years); in this respect, the authors
recommend   surgery should not be routinely omitted for
elderly patients, age alone not being a significant risk factor
for postoperative complications. However, they pointed out
that the presence of other significant comorbidities, most of
them being part of metabolic syndrome (cardiac
comorbidities, respiratory comorbidities, and diabetes
mellitus), was significantly associated with poorer
postoperative outcomes. These risk factors seemed to be
significantly associated with increased age; therefore, the
authors concluded that not age itself but the association of
these types of comorbidities should be carefully analyzed in
patients with endometrial cancer submitted to surgery (20). 
Another important issue in postoperative complications in

endometrial cancer is related to the frequent association of
obesity. In a study on 627 patients diagnosed with
endometrial cancer, Bowman et al. demonstrated that obesity
was significantly associated with higher rates of
complications, such as wound infection, and a higher
necessity for antibiotic administration; other complications
which were more frequently encountered in obese patients
were cardiac, renal and pulmonary complications, a  previous
history of metabolic syndrome also being a possible cause
for the development of such events (21). 
An interesting study conducted on the issue of the

correlation between metabolic syndrome and postoperative
outcomes of patients with endometrial cancer was published
by Nagle et al. in 2018 (22). The study included 1,359 patients
diagnosed with endometrial cancer; after a median follow-up
of 7.1 years, 179 patients had died, 123 of them due to
endometrial cancer. The association of diabetes and obesity
significantly influenced overall survival, all-cause mortality
being higher among this group, while diabetic patients had a
significantly higher rate of cancer-related death. Moreover, the
association of more than two comorbidities (after excluding
diabetes) was also associated with an increased rate of cancer-
related mortality. Interestingly, the association between diabetes
mellitus and aggressive biological subtypes of tumors (high-
grade endometrial carcinoma, non-endometroid endometrial
carcinoma) led to a significantly higher rate of cancer-related
death when compared to the other causes of death (22). 

Conclusion

The association between obesity, endometrial cancer and
metabolic syndrome has been widely demonstrated so far,
multiple endocrine and inflammatory mechanisms being
responsible for this correlation. The presence of preoperative

complications such as obesity, cardiac, pulmonary diseases
and diabetes mellitus (widely known as metabolic syndrome)
seems to significantly influence the early postoperative
outcomes of patients with endometrial cancer. Moreover, these
metabolic and functional disorders also seem to influence the
long-term outcomes of patients with endometrial cancer. 
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