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SUMMARY

OBJECTIVE: A surgery is essential for the management of early endometrial carcinoma. Due to the comorbidities associated with the
disease, the complications of surgery are common. Laparoscopic surgery may reduce surgical complications but also have oncological
risks. We aimed to compare recurrence and overall survival (OS) associated with laparoscopy and laparotomy for early endometrial cancer.
METHODS: We included women treated for presumed early endometrial carcinoma at the Clinics Hospital of Ribeirdo Preto Medical
School from January 1998 to December 2017. We designed a 1:2 propensity score-matched case-control and compared the patients’
characteristics, short-term outcomes, recurrence, and OS.

RESULTS: A total of 252 women were included in this study, 168 underwent laparotomy, and 84 underwent laparoscopy. The two
groups were well balanced according to most of the variables, and obesity was a characteristic of patients in both groups. Laparoscopy
was associated with increased surgical time (194.7 min vesus 165.6 min; p<0.001) and reduced rate of surgical complications (6.5%
versus 0; p=0.038). Laparoscopic surgery was not associated with the risk of tumor recurrence (HR: 0.41, 95%Cl| 0.14-1.19, p=0.100)
or all-cause mortality (HR: 0.49, 95%Cl 0.18-1.35, p=0.170).

CONCLUSION: Laparoscopy was safe in terms of oncological outcomes and was associated with a lower rate of surgical complications.
Our data support the use of minimally invasive surgery as the preferential approach in the management of early endometrial carcinoma.
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INTRODUCTION

Uterine corpus cancer accounts for 7% of all female malignant
tumors and 4% of estimated cancer deaths'. Among the uterine
corpus tumors, endometrial carcinoma corresponds to 97%?.
Endometrial carcinoma is associated with the well-defined risk
factors such as obesity, nulliparity, or genetic risk’. Compared
with other female tumors, endometrial carcinoma has a good

prognosis. Its mortality-to-incidence ratio is 0.24, which is

lower than breast cancer (0.32), ovarian cancer (0.63), or cervi-
cal cancer (0.55)*. However, endometrial carcinoma frequently
coexists with obesity® that in association with comorbidities
such as hypertension, diabetes, and pulmonary disease may
lead to incomplete staging, increased surgical time, increased
blood loss, and abdominal wall infection and dehiscence®’.
Opver the past two decades, the use of laparoscopy and,
more recently, robotic surgery for the treatment of endometrial
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cancer has expanded substantially. The minimally invasive tech-
niques reduce complications related to the surgery®. Several
studies showed the advantages of the laparoscopic technique
over conventional laparotomy. The main short-term advan-
tages relate to pain reduction and better postoperative quality
of life>!!. Some risks, such as urinary tract or intestinal injury
and tumor dissemination, may also be associated with the
minimally invasive techniques. Current evidence, from clini-
cal trials and meta-analysis, points to the equivalence between
conventional laparotomy and laparoscopic surgery in terms of
the long-term outcomes'>*3.

The data from the clinical trials are the gold standard for
evaluating interventions in oncology. However, the real-world
clinical data are essential to characterize the advantages and
risks of interventions in clinical practice. This study aimed to
compare laparoscopy with laparotomy, concerning the overall
survival (OS) and the disease-free survival (DFS) using a pro-

pensity score-matched case-control from a single institution.

METHODS

Study design

We designed a 1:2 propensity score-matched case-control of
early endometrial carcinoma treated at Clinics Hospital of
Ribeirdo Preto Medical School from the year 1998 to 2017.
The Institutional Board for Ethics in Research approved the
study (CAAE: 81115817.5.0000.5440), and the informed con-
sent was waived. The study was reported following the strength-
ening the reporting of observational studies in epidemiology
(STROBE) checklist for the case-control studies.

Inclusion and exclusion criteria
Patients with a histological diagnosis of endometrial cancer
without clinical or image evidence of cervical or extrauterine
disease were eligible. The exclusion criteria were as follows:
advanced disease at diagnosis, previous surgical treatment for
endometrial cancer, surgery not performed for other reasons
(e.g., impaired performance status), and prior chemotherapy
or radiotherapy for the endometrial cancer treatment.

Surgical procedures
During this period, deciding whether to use laparoscopic sur-
gery or traditional laparotomy followed the surgeon’s pref-
erence. For laparoscopic surgeries, we used umbilical Veress
needle entry in all cases, CO, for abdominal distention, and
the Trendelenburg position. The bipolar electrical devices
were used for vessel sealing. Vaginal approaches were used
for colpotomy and section of cardinal/uterosacral ligaments.
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Midline incisions were used as the preferred routes for lapa-
rotomies. In both types of surgeries, the decision on when to
perform lymphadenectomy was based on preoperative image
and biopsy (i.e., histology and grade) and intraoperative find-
ings (i.e., the estimation of myometrial invasion). As a general
rule, women with grade I/II superficial endometrioid tumors
did not undergo lymphadenectomy.

Variables and statistics

The variables collected were as follows: type of surgery, age at
diagnosis, body mass index (BMI), sonographic uterine volume,
tumor histology, the International Federation of Gynecology
and Obstetrics (FIGO) stage of tumor, tumor grade, preop-
erative CA-125 levels, adjuvant treatment (i.e., radiotherapy
and chemotherapy), duration of anesthesia, duration of sur-
gery, lymphadenectomy and number of nodes, intraoperative
complications, surgical postoperative complications, clinical
postoperative complications, thromboembolic events, blood
transfusion needed, hospital postoperative stay, and 5-year
DEFS and 5-year OS.

The disease-free survival (DFS) is defined as the interval
from the time of primary surgery to any documented disease
recurrence. The OS is defined as the interval from primary sur-
gery to death by any cause. For patients who were still alive
at the time of analysis, DES and OS were censored at the last
follow-up date.

A total of 400 cases (i.e., 84 laparoscopic surgeries and 316
open surgeries) were eligible for the study. In this group, we
had the randomly missing data for CA-125, BMI, and uterine
volume. Therefore, the values were imputed'* using the Amelia
R package. After the imputation of the missing data, we cal-
culated the propensity score using the variables, such as age,
race, education, BMI, previous surgery, histology, stage, grade,
uterine weight, CA-125, and preoperative comorbidities. Then,
84 laparoscopic cases were matched 1:2 to open surgery cases,
resulting in 252 cases analyzed.

Summary statistics were used to compare the variables
between laparoscopy and laparotomy groups. Qualitative
variables are displayed using frequencies and percentages.
The Kaplan-Meier product-limit estimator and the Cox pro-
portional-hazards regression model were used for the survival
analysis. The data manipulation and statistical analysis were
performed with R version 4.0.2.

RESULTS

In our matched case-control study, 168 patients underwent
conventional laparotomy and 84 underwent laparoscopic sur-
gery. The characteristics of the included patients and outcomes
are presented in Table 1. The two groups were well balanced

Rev Assoc Med Bras 2021;67(5):753-758



Miguel, L. et al.

Table 1. Characteristics of patients and outcomes according to the type of surgery.

Variable | Laparoscopy | Laparotomy p-value
Cases n=84 n=168
Age (years) 64.2 (11.6) 64.5(10.1) 0.856
Body mass index (kg/m2) 33.7 (8.7) 32.9(7.2) 0.492
Uterine volume (cm3) 105.8 (73.5) 109.3 (87.6) 0.759
Histologic type
Endometrioid carcinoma 78 (92.9%) 155 (92.3%) 0.964
Carcinosarcoma 3 (3.6%) 7 (4.2%)
Serous carcinoma 2 (2.4%) 3(1.8%)
Mixed cell carcinoma 1(1.2%) 3(1.8%)
FIGO stage
IA 39 (46.4%) 76 (45.2%) 0.917
1B 27 (32.1%) 57 (33.9%)
I 9 (10.7%) 19 (11.3%)
A 5 (6%) 7 (4.2%)
B 2 (2.4%) 2(1.2%)
lnc 2 (2.4%) 7 (4.2%)
Grade
I 42 (50%) 78 (46.4%) 0.864
I 32 (38.1%) 68 (40.5%)
11} 10 (11.9%) 22 (13.1%)
CA-125 (U/mL) 447 (73.4) 32.0(100.4) 0.304
Duration of anesthesia (min) 233.5 (58.5) 204.6 (60.1) <0.001
Duration of surgery (min) 194.7 (55.7) 165.6 (58.2) <0.001
Lymphadenectomy
Pelvic 64 (76.2%) 111 (66.1%) 0.19
Pelvic and aortic 0 (0%) 2(1.2%)
None 20 (23.8%) 55 (32.7%)
Number of nodes 7.0 (8.8) 8.0 (6.0) 0.809
Intraoperative complication 3(3.6%) 7 (4.2%) 1
Surgical postoperative complication 0 (0%) 11 (6.5%) 0.038
Clinical postoperative complication 5(6%) 7 (4.2%) 0.754
Thromboembolic event 1(1.2%) 3(1.8%) 1.000
Blood transfusion 1(1.2%) 13 (7.7%) 0.065
Postoperative hospital stay (days) 2.0 (0.0) 2.0 (1.0) 0.336
Radiotherapy
None 53 (63.1%) 100 (59.5%) 0.503
External 9(10.7%) 13(7.7%)
Brachytherapy 3(3.6%) 13 (7.7%)
Combined 19 (22.6%) 42 (25%)
Adjuvant chemotherapy 5 (6%) 11 (6.5%) 1.000

FIGO: International Federation of Gynecology and Obstetrics
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according to most of the variables. Obesity was an important
characteristic of both groups. Endometrioid histology (92.9
and 92.3%), stage 1 (78.5 and 79.1%), and low grade (88.1
and 86.9%) were predominant in laparoscopic and open sur-
gery groups, respectively. Adjuvant radiotherapy was used
for 36.9% of laparoscopic and 40.5% of open surgery cases.
Adjuvant chemotherapy was used for 6% of laparoscopic
and 6.5% of open surgery cases. Both groups presented sim-
ilar results on the percentage of women submitted to lymph-
adenectomy, the number of nodes harvested, intraoperative
complications, postoperative clinical complications, thrombo-
embolic events, blood transfusion, and postoperative hospital
stay. We observed increased anesthesia time (233.5 min ver-
sus 204.6 min; p<0.001) and surgery time (194.7 min versus

165.6 min; p<0.001) for laparoscopy. Laparoscopy was asso-
ciated with a lower rate of surgical complications than lapa-
rotomy (6.5% versus 0; p=0.038).

Table 2 shows the hazard ratio for several prognostic variables
associated with recurrence and all-cause mortality. Laparoscopic
surgery was not associated with neither the risk of tumor
recurrence (HR: 0.41, 95%CI 0.14-1.19; p=0.100) nor the
all-cause mortality (HR: 0.49, 95%CI 0.18-1.35; p=0.170).
We observed an increased risk of recurrence associated with
serous histology, tumor stage, and tumor grade. The risk of
the all-cause mortality increased with age at diagnosis, serous
histology, and tumor stage.

The Kaplan-Meier curves showed no significant differences
in DFES or OS or comparing the two groups (Figure 1).

Table 2. Cox regression model for recurrence and all-cause mortality.

Recurrence All-cause mortality

Variable HR 95%Cl p HR 95%Cl p
Surgery type

Laparotomy Ref

Laparoscopy 0.41 (0.14-1.19) 0.100 0.49 (0.18-1.35) 0.170

Age 1.02 (0.97-1.06) 0.477 1.06 (1.01-1.1) 0.015
Histology

Endometrioid Ref Ref

Serous 23.63 (1.38-405.52) 0.029 9.28 (1.54-56.07) 0.015

Carcinosarcoma 1.67 (0.3-9.22) 0.557 2.64 (0.42-16.4) 0.298
FIGO stage

IA Ref Ref

1B 2.72 (0.74-9.96) 0.132 3.53 (0.98-12.75) 0.054

Il 6.1 (1.25-29.68) 0.025 3.66 (0.65-20.55) 0.140

A 35.78 (5.12-249.94) <0.001 5.59 (0.72-43.46) 0.099

B 61.68 (6.55-580.91) <0.001 61.01 (6.67-558.06) <0.001

@ 75.7 (7.78-736.48) <0.001 37.4 (4.48-312.5) <0.001
Grade

I Ref Ref

I 4.59 (1.22-17.2) 0.024 0.99 (0.36-2.76) 0.990

Il 13.85 (2.39-80.12) 0.003 1.29 (0.27-6.23) 0.755
Radiotherapy

None Ref Ref

External 1.41 (0.28-7.03) 0.679 0.2 (0.02-1.71) 0.141

Brachytherapy 0.18 (0.03-1.09) 0.062 0 (0—Inf) 0.997

Combined 0.4 (0.12-1.33) 0.134 0.77 (0.25-2.42) 0.655

Chemotherapy 0.06 (0-0.79) 0.033 0.5 (0.07-3.72) 0.496
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Figure 1. Kaplan-Meier curves of women with early endometrial cancer undergone laparoscopic surgery or conventional
laparotomy. (A) 5-years disease-free survival. (B) 5-years overall survival.

DISCUSSION

Our results confirm that the laparoscopic surgery is safe in
terms of oncological outcomes for early endometrial carci-
noma. Although there was an increase of 30 min on the time
of surgery and anesthesia, the risk of surgical complications was
significantly reduced. The laparoscopic surgery was not associ-
ated with the 5-year risk of tumor relapse or all-cause mortality.

The main advantages of this study were as follows: a well-doc-
umented cohort, the comprehensive follow-up, and the con-
comitance over time of laparoscopy and laparotomy. The fol-
low-up allowed the long-term observation of outcomes, and
the concomitance of procedures was essential to minimize the
bias due trends in survival associated with improvements in
treatment quality”. Our study design also allowed compar-
ing both the procedures’ effectiveness in a real-world setting'.
A limitation of our study was that laparoscopy or laparotomy
was performed according to the surgeon’s preference, and there-
fore the procedures were conducted by different surgeons who
might have different skills and experience.

Compared with laparotomy, laparoscopy was associated
with fewer complications. Our results are concordant with oth-
ers in demonstrating a reduced risk of surgical complications
in patients who underwent laparoscopic surgery, as well as the
association of laparoscopy with a significantly longer operative
time'”!®, However, the clinical trials did not find differences in
the surgical complications between laparotomy and laparoscopy™.
A meta-analysis of the data from eight randomized controlled
trials found similar intraoperative complication rates in both
surgical approaches, less blood loss in laparoscopy, shorter oper-
ative time in laparotomy, and significant advantage of laparos-
copy over laparotomy in terms of postoperative complications®.

757

Similar to others®, we found that the surgical technique was the
most important variable associated with the complication rate.

There are few studies on the long-term outcomes of laparoscopic
surgery published. We did not find evidence of any increment of
risk of recurrence associated with laparoscopic surgery. This result
is similar to a previous meta-analysis?'. The GOG-LAP?2 trial also
confirmed the laparoscopic safety in terms of recurrence and sur-
vival”? with a median of 5 years of follow-up. As early endometrial
cancer has a high probability of cure with surgical treatment, the
main causes of death among these patients are not endometrial can-
cer itself. The leading cause of death is the cardiovascular disease®*.
'The laparoscopic surgery is associated with fewer surgically related

0,2 H
1035 which may

complications and better postoperative quality of life
be associated with improved general health conditions posttreatment

and has the potential to reduce the all-cause mortality.

CONCLUSIONS

In conclusion, our data add to the concept that the minimally inva-
sive technology should be applied whenever possible in these cases.
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