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Introduction
Endometrial cancer is the most common gynecologi-

cal neoplasia in the developed world and it constitutes
six to nine percent of all cancer in women. Seventy-five
percent of endometrial cancer are diagnosed at an early
stage [1-3].

More than 40% of cases of endometrial cancer can be
caused by obesity and more than 50% of women with
early-stage endometrial cancer are obese. 

Obese patients frequently have metabolic syndrome,
diabetes, hypertension, cardiovascular disease, and other
comorbidities that increase their anesthesiological risk. 

Recommended treatment is abdominal hysterectomy
and bilateral adnexectomy, while performing also pelvic
lymphadenectomy is still controversial. Some authors
demonstrated that lymphadenectomy does not improve
overall and disease-free survival [4, 5].

Recently, laparoscopy is becoming the standard care in
presumed early-stage endometrial cancer [2, 6, 7] since
overall and disease-free survival are comparable to
laparotomic surgery, while hospital stay and surgical
morbidity are decreased by minimally-invasive surgery
[8, 9]. High performance of laparoscopic surgery in the
oncological field has also been extended to cases of obese
women, but it constitutes a controversy among authors
[10, 11]. The randomized trial LAP2 study found that the
only difference in the outcome of laparoscopically-
treated patients with endometrial cancer related to obesity
was the rate of conversion to laparotomy. The conversion
rate increased from 17.5% in patients with body mass
index (BMI) of 25 to 57.1% in BMI higher than 40 [12].
On the contrary, reduction of postoperative complica-
tions, wound infection, thrombosis, ileus, and hospital

stay may give even greater advantages in obese than in
general population.

The purpose of study is to evaluate the feasibility of
total radical laparoscopic hysterectomy (TRLH) and the
surgery-related morbidity in obese women with endome-
trial cancer.

Materials and Methods
A consecutive series of 75 patients with early-stage endome-

trial cancer underwent laparoscopic surgery at the Department
of Woman and Child Health-University of Padua, and were
operated by the same expert surgeon. BMI was calculated using
a standard BMI chart (patients’ height and weight). The authors
divided the patients into two groups obese (BMI ≥ 30) and non-
obese (BMI ≤ 29.9). The non-obese group consisted of 41
patients and the obese group of 34 patients. The study was
restricted to those patients under 75 years of age who had pre-
sumed endometrial carcinoma up to Stage 2 (Stage FIGO 2009)
and lombo-aortic lymphadenectomy was never performed.

The authors also collected age, parity, menopausal status,
BMI, grading, histological type, number, and positivity of
pelvic lymph nodes. 

The histological diagnosis was obtained by hysteroscopic
procedures [13-16], clinical examinations consisted in total
body computed tomography (CT) and blood tests. Exclusion
criteria included: a documented significant cardiopulmonary
disease defined as a history of cardiac failure, myocardial
infarction, unstable angina, acute or recent vascular thrombosis,
poorly-controlled asthma or pulmonary obstructive disease, or
contraindicating prolonged Trendelenburg position; prior pelvic
or abdominal radiation therapy; or inadequate bone marrow,
clotting factor, renal, and hepatic function.

All women were surgically treated according to the method
previously described in other papers by the same authors [9].
All patients underwent laparoscopic surgery under general
anesthesia, short-course antibiotic therapy with third-generation
cefalosporin and thromboprophylaxis, and with dalteparin
sodium 100 UI/kg/die for 30 days.
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The feasibility of TRLH and pelvic lymphadenectomy was
assessed in terms of conversion to laparotomy, surgical time
(from the beginning of pneumoperitoneum to suturing of the
skin), estimated blood loss (EBL), and length of postoperative
hospital stay. Complications during days of admission up to 30
days after discharge were recorded from medical charts.

Statistical analysis was conducted with SPSS 19.0. Continuous
variables are expressed as mean value ± standard deviation and
were compared using non-parametric Mann-Whitney U test. Cat-
egorical variables are expressed as number (percentages). 

A p value < 0.05 is considered statistically significant.

Results
Overall, 75 laparoscopic radical hysterectomies, bilat-

eral adnexectomies, peritoneal washing, and pelvic lym-
phadenectomies were performed for early-stage endome-
trial cancer. The mean age was 64.1 years (range 36 - 75)
and the two groups were homogeneous for age, parity,
and menopausal status. There were 34 (45.3%) obese
patients (BMI ≥ 30); while 41 (54.7%) were normal or
over-weight (BMI ≤ 29.9). The average BMI was 29.3
with the heaviest patient having a BMI of 64. Seven
patients were morbidly obese with a BMI ≥ 40. Pelvic
lymph nodes were positive only in eight patients (10.7%)
Table 1. There was no statistically significant difference
in surgical time between the two groups, even if in the
obese group there was a longer surgical time 197 (± 9.17)
minutes vs 166 (± 10.1); intraoperative blood loss was
comparable in the two groups and not clinically relevant:
30 ml (± 32) in the non-obese and 62 ml (± 74) in the
obese, as well as hospital stay, 3.35 days (± 1.74) vs 3.16
(± 1.2), respectively. Systematic lymphadenectomy was
successfully performed in all patients in both groups and
the mean number of pelvic lymph nodes removed were
not statistically different 15.39 (± 7.63) vs 17.5 (± 8.83)
(Table 2). There were no severe intra-postoperative com-
plications in both groups. In the obese group there was
only one case of vaginal cuff dehiscence 12 days after
surgery; seven (9.3%) cases of lymphorrhea, four in
obese and three in non-obese group, two cases of lower
leg lymphedema, and one patient had deep vein thrombo-
sis. In 71 cases, uterus, adnexa, and lymph nodes were
removed by endobag through the vaginal route, while in
four cases through an extended umbilical incision
because of uterus oversize (range 350 - 510 g).

Discussion
Currently, many retrospective studies report that

laparoscopic approach includes several advantages for
women as minor risk of blood loss, necessity of transfu-
sion, postoperative pain, and length of hospital stay com-
pared to open surgery, in the treatment of early-stage
endometrial cancer [17].

In obese women who constitute a high-percentage of
women suffering from endometrial cancer, it is contro-
versial if this approach is feasible, cost-effective, and
safe. Several issues as higher rate of complications, con-
version to laparotomy, reduced feasibility of lym-
phadenectomy, lengthening of surgical time, as well as
hospital stay are often debated [6, 18-26]. Enhancement

of already impaired cardiopulmonary dysfunction due to
Trendelenburg and high intra-abdominal pressure are
challenges for both the anesthesiologist and surgeon.
Moreover technical limits due to intra-abdominal fat, can
lengthen the surgical time and increase the risk of atelec-
tasis, reduction of functional residual capacity and hyper-
capnia, and worsen cardiac overload [27]. This data as in
other studies show among the evaluated parameters only
a lengthening of surgical time in obese women. In these
cases, it is necessary to underline that recommending
laparoscopic surgery implies a close collaboration
between surgeon and anesthesiologist. 

A randomized trial has confirmed that in patients with
endometrial cancer, quality of life is significantly better
during perioperative period after TRLH compared to total
abdominal hysterectomy [28]. In a retrospective study
comparing laparoscopic and laparotomic procedures in
obese women, with or without pelvic lymphadenectomy,
laparoscopic approach is safe and feasible with low-risk
of serious complications [29]. As in the group of Kohler
et al. [21], the authors managed to perform pelvic lym-
phadenectomy in all patients with complete surgical
staging, fulfilling the standard of oncologic surgery, con-
firming that only in the hands of skilled surgeons laparo-
scopic approach has allowed to perform a complete sur-
gical staging with a good outcome of the patients.
According to some authors, laparoscopic surgery is not
cost-effective because of increased laparotomic conver-
sion rate [12, 30]. In a randomized study, Bijen et al. [30]
proved that obese women having a BMI of class II (35-
39.99), are at high-risk for conversion to laparotomy. In
the present consecutive series, even if limited, there was
no laparotomic conversion in the obese group. Such a
conversion rate can be influenced by the experience of

Table 1. — Clinical and pathological features of patients.

No. patients BMI ≤ 29 BMI ≥ 30

Age 64.1(± 9.2) 63.7 (± 10.95) 66.32 (± 6.17)
Nulliparous 18 (24%) 11 (26.8%) 7 (20.6%)
Menopause 63 (84%) 33 (80.5%) 30 (88.2 %)
Stage IA 35 (46.7%) 17 (41.5%) 18 (53%)
Stage IB 30 (40%) 16 (39%) 14 (41.2%)
Stage II 4 (5.3%) 3 (7.3%) 1 (2.9%)
Stage III 5 (6.7%) 5 (12.2%) 0
Stage IVB 1 (1.3%) 0 1 (2.9%)
G1 36 (48%) 13 (31.7%) 23 (67.6%)
G2 31 (41.3%) 20 (48.8%) 11 (32.4%)
G3 8 (10.7%) 8 (19.5%) 0
Endometrioid histotype 67 (89.3%) 33 (80.48%) 34 (100%)
Other histotypes 8 (10.7%) 8 (19.52%) 0

Table 2. — Perioperative outcome in women with BMI ≤ 29.9
and ≥ 30.

Patients n. 75 BMI ≤ 29.9 BMI ≥ 30
Mean Range Mean ± DS Mean ± DS p value

Surgical time (min) 178.89 85-300 166.11 (± 10.1) 197.05 (± 9.17) 0.11
Blood loss (ml) 44 5-300 30 (± 32.94) 62.37 (± 74.09) 0.07
Lymph nodes

(number) 15.4 6-40 15.39 (± 7.63) 17.56 (± 8.83) 0.39
Hospital stay (days) 3.27 1-10 3.35 (± 1.742) 3.16 (± 1.214) 0.79
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the surgeon and by not performing para-aortic lym-
phadenectomy. In the recently published data of Farthing
et al., as well as this present study, the feasibility and
cost-effectiveness of laparoscopic approach in obese
women was confirmed by the low-risk of wound infec-
tion, wound dehiscence, post incisional hernia, and inten-
sive care admission [19]. Furthermore, length of hospital
stay is not different in obese vs non-obese patients and it
has already been demonstrated that quick recovery of
laparoscopic treatment decreases the costs of admission
compared to laparotomy [20].

Conclusions

Surgical staging is the main prognostic factor in onco-
logical field. Laparoscopic surgery is proved safe and
feasible also in case of obese women, but this is attain-
able only with a close collaboration between surgeon and
anesthesiologist.
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