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a b s t r a c t

Study Objective: To directly compare perioperative morbidity and hospital stay after robotic-assisted
staging and laparotomy in patients with early stage endometrial endometrioid adenocarcinoma and
uterine weight under 480 g.
Design: Retrospective cohort study.
Setting: The West Clinic in Memphis, TN, USA.
Patients: Patients with Stage IA and Stage IB endometrial endometrioid adenocarcinoma and uterine
weight less than 480 g from June 2007 to January 2011.
Interventions: Patients underwent hysterectomy, bilateral salpingo-oophorectomy, and pelvic lymph
node dissection with or without para-aortic lymph node dissection using robotic-assisted surgery or
open laparotomy.
Measurements: Perioperative complications and morbidity, length of hospital stay, progression-free
survival, overall survival, time to recurrence, and time do death from disease.
Main Results: A total of 160 patients who underwent laparotomy and 165 patients who received robotic-
assisted staging were identified. Compared with robotic-assisted staging, laparotomy was associated
with increased hospital stay (3 days vs. 1.4 days, p < 0.001), greater estimated blood loss (237 cm3 vs.
102 cm3, p < 0.001), larger uterine weight (136 g vs. 116 g, p < 0.001), as well as higher incidence of
postoperative complications [29.3% vs. 6.7%, odds ratio (OR) 5.82, 95% confidence interval (CI) 2.1e11.7]
including postoperative ileus (9.0% vs. 1.0%, OR 7.82, 95% CI 1.7e35.0), wound infection (6.0% vs. 1.0%, OR
5.43, 95% CI 1.2e25.2), and postoperative atelectasis (4.0% vs. 0%, p < 0.01). There were no differences in
projected 5-year progression-free and overall survival rates.
Conclusion: Use of the daVinci robotic system was associated with less intraoperative blood loss, fewer
postoperative complications, and shorter hospital stay compared with laparotomy for patients with
uterine weight less than 480 g.

Copyright © 2015, The Asia-Pacific Association for Gynecologic Endoscopy and Minimally Invasive
Therapy. Published by Elsevier Taiwan LLC. All rights reserved.

Introduction

The daVinci robotic surgical system (Intuitive Surgical, Sunny-
vale, CA, USA) has had a significant impact on minimally invasive
surgical staging for patients with gynecologic malignancies in the
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United States.1 Retrospective analyses of robotic-assisted staging of
endometrial endometrioid adenocarcinoma have demonstrated
perioperative and survival outcomes comparable with previously
published data for laparoscopic-assisted and open surgical stag-
ing.2e4 Robotic-assisted surgical staging has been adopted by an
increasing number of providers as the standard approach for early
stage endometrial endometrioid adenocarcinoma.5 Robotic-
assisted staging is now widely used in private gynecologic
oncology practices,6 yet little data about outcomes in private cen-
ters exist.

Prior studies comparing laparotomy with minimally invasive
surgical techniques have included uterine weights > 500 g,7 which
is associated with an increase in perioperative complications.8 It
has been demonstrated that removing uteri < 480 g vaginally
following robotic-assisted hysterectomy with or without vaginal
morcellation is both feasible and safe.9 Given this, we aim to
directly compare perioperative outcomes following robotic-
assisted staging and laparotomy in patients with early stage
endometrial cancer and uterine weight < 480 g.

Materials and Methods

A retrospective chart review was performed for patients who
underwent surgical staging for Stage I endometrioid adenocarci-
noma of the uterus with postoperative uterine weight < 480 g at
the West Clinic from June 2007 to January 2011. The University of
Tennessee Health Science Center Institutional Review Board
approved this study. Chart review identified 326 patients for
analysis. Of these, 166 patients underwent robotic surgical staging
and 160 patients received staging by laparotomy. All staging was
revised to the International Federation of Gynecology and Obstet-
rics 2009 classification. Bilateral pelvic lymph node dissection was
routinely performed following hysterectomy on all patients. All
patients were initially meant to undergo para-aortic lymph node
dissection. Obesity during robotic surgery limited para-aortic
lymph node dissection in some patients and was omitted. After
robotic-assisted or abdominal hysterectomy and bilateral salpingo-
oophorectomy were performed, pelvic and para-aortic lymphade-
nectomy was performed in accordance with the Gynecologic
Oncology Group Surgical Procedures Manual. Both the “S” and “Si”
models of the daVinci surgical systemwere used for robotic staging.
Lymph nodes were removed through the vagina using a stone
grasper. Uteri too large to be removed vaginally were transected
using curved Mayo scissors inside an Endo Catch bag (Covidien,
Mansfield, MA, USA). Robotic vaginal cuff closure was performed
using 2-0 V-Loc (Covidien) in a running fashion. Vaginal cuff closure
during open laparotomy was performed using 2.0 VICRYL suture
(Ethicon, Cincinnati, OH, USA). Hospital and office charts were
retrospectively reviewed for age, body mass index (BMI), estimated
blood loss (EBL), depth of myometrial invasion, lymphovascular
space invasion, stage, tumor grade, tumor size, uterine weight,
adjuvant therapy received, time to disease recurrence, recurrence
location, and postoperative complications. Postoperative compli-
cations were defined as deep vein thrombosis, pulmonary embo-
lism, pneumonia, ileus, blood transfusion, wound infection, wound
evisceration, acute renal injury, atelectasis, and fever requiring
readmission within 30 days of surgery. Ileus was defined as nausea
and/or emesis requiring nothing by mouth or nasogastric tube
placement beyond postoperative Day 2. Hemorrhage was defined
as EBL> 500 cm3 or intraoperative or postoperative blood trans-
fusion within the first 24 hours following surgery. Acute renal
injury was defined as an increase in creatinine level by more than
two times the preoperative baseline. Statistical analysis using SAS
software (SAS Institute Inc., Cary, NC, USA) was performed using
Chi-square for discrete variables, t test for continuous variables, and

KaplaneMeier curves for disease-free survival. All t tests were two
sided, and p < 0.05 was considered statistically significant.

Results

Table 1 summarizes all patient demographic, surgical, and tu-
mor characteristics. A total 160 patients who underwent laparot-
omy and 166 patients who underwent robot-assisted staging for
both Stage IA and Stage IB endometrioid adenocarcinoma were
identified for analysis. There were no significant differences in age
(p ¼ 0.686), BMI (p ¼ 0.165), or tumor size (p ¼ 0.427) between the
two cohorts. Significantly more pelvic (mean 8.7 ± 7.4 vs. 6.4 ± 4.2,
p ¼ 0.001) and para-aortic lymph nodes (mean 1.6 ± 2.3 vs.
0.95 ± 1.8, p ¼ 0.006) were sampled using laparotomy. Uterine
weight was larger for the laparotomy cohort (mean 136 ± 72 g vs.
116 ± 61 g, p ¼ 0.001). EBL was higher in patients who underwent
laparotomy (mean 237 ± 221 mL vs. 102 ± 103 mL, p < 0.001). Pa-
tients stayed longer in the hospital following laparotomy than after
robotic-assisted staging (3 ± 1.8 days vs. 1.4 ± 1.2 days, p < 0.0001).
Our conversion rate from robotic-assisted staging to laparotomy
was 3.6% (3 for large uterine size,1 for obesity,1 for poor pulmonary
function in the Trendelenburg position, and 1 for adhesive disease).
There were no differences in stage (p ¼ 0.723), tumor grade
(p ¼ 0.98), or presence of lymphatic/vascular space invasion
(p ¼ 0.207). When comparing those with intermediate risk factors
(i.e., Grade 2/3, advanced age, outer third myometrial invasion, or
lymphovascular space involvement) there was no difference be-
tween the cohorts (p ¼ 0.966). One patient who underwent lapa-
rotomy and two patients who underwent robotic-assisted staging
received adjuvant carboplatin and taxol with concurrent brachy-
therapy (p ¼ 0.56). There were significantly more complications
following laparotomy [29.3% vs. 6.7%, odds ratio (OR) 5.82; 95%
confidence interval (CI) 2.9e11.7]. Wound infections occurred more
frequently after laparotomy (6.0% vs. 1.0%, OR 5.43; 95% CI
1.2e25.2). There was one return to the operating room for
abdominal evisceration in the laparotomy cohort. No vaginal evis-
cerations occurred in either cohort. Postoperative ileus was more
common following laparotomy (1.0% vs. 9.0%, OR 7.82; 95% CI
1.7e35.0). Hemorrhagewasmore likely during laparotomy (4.0% vs.
1.0%, OR 3.73; 95% CI 0.8e18.2). There was no difference in venous
thromboembolism rates between the two cohorts (p ¼ 0.242;
Table 2). Recurrence rates were similar between laparotomy and
robotic-assisted staging (10 patients vs. 11 patients, p ¼ 0.879, 95%
CI �6.0e5.0). The average time to cancer recurrence was similar
following robotic-assisted staging and laparotomy (19.4 months
and 18.5 months, respectively; p ¼ 0.865, 95% CI 9.8e11.5) as was
average time to death from endometrial cancer (23.9 months and
22.1 months, respectively; p ¼ 0.704, 95% CI �8.9e12.5). There was
no difference in disease-related deaths between the two cohorts (4
after laparotomy and 3 following robotic-assisted staging, p ¼ 0.75;
95% CI �5.0e3.0; Table 3). There was no difference in projected 5-
year progression-free survival following surgical staging between
the two cohorts (p ¼ 0.811; Figure 1) or projected 5-year overall
survival (p ¼ 0.509; Figure 2). Sites of recurrence are shown in
Table 3. No port-site metastases were noted.

Discussion

Our goal was to directly compare perioperative outcomes for
early stage endometrioid adenocarcinoma following robotic-
assisted staging and laparotomy in our practice since implement-
ing the daVinci robotic surgical system. We desired to compare
outcomes in patients who could have been staged using either
surgical modality. Prior studies comparing outcomes following
hysterectomy and staging for endometrial cancer have included
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