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Objective: This study aimed to compare surgical outcomes and the adequacy of surgical staging
in morbidly obese women with a body mass index (BMI) of 40 kg/m2 or greater who underwent
robotic surgery or laparotomy for the staging of endometrioid-type endometrial cancer.
Methods: This is a retrospective cohort study of patients who underwent surgical staging
between May 2011 and June 2014. Patients’demographics, surgical outcomes, intraoperative
and postoperative complications, and pathological outcomes were compared.
Results: Seventy-six morbidly obese patients underwent robotic surgery, and 35 underwent
laparotomy for surgical staging. Robotic surgery was associated with more lymph nodes
collectedwith increasingBMI (PG 0.001) and decreased chances for postoperative respiratory
failure and intensive care unit admissions (P= 0.03). Despite a desire to comprehensively stage
all patients, we performed successful pelvic and paraaortic lymphadenectomy in 96% versus
89% (P = 0.2) and 75% versus 60% (P = 0.12) of robotic versus laparotomy patients, re-
spectively. In the robotic group, with median BMI of 47 kg/m2, no conversions to laparotomy
occurred. The robotic group experienced less blood loss and a shorter length of hospital stay
than the laparotomy group; however, the surgeries were longer.
Conclusions: In a high-volume center, a high rate of comprehensive surgical staging can be
achieved in patients with BMI of 40 kg/m2 or greater either by laparotomy or robotic ap-
proach. In our experience, robotic surgery in morbidly obese patients is associated with
better quality staging of endometrial cancer. With a comprehensive approach, a professional
bedside assistant, use of a monopolar cautery hook, and our protocol of treating morbidly
obese patients, robotic surgeries can be safely performed in the vast majority of patients with
a BMI of 40 kg/m2 or greater, with lymph node counts being similar to nonobese patients,
and with conversions to laparotomy reduced to a minimum.
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The rate ofmorbid obesity (bodymass index [BMI]Q 40kg/m2)
among American women in the 40 to 59 age group and 60

and older group is 9.8% and 6.8%, respectively, among all
races combined, and 17.9% and 12.1%, respectively, among
non-Hispanic blacks.1

The comprehensive surgical staging of women with
endometrial cancer is controversial.2 The Society of Gyne-
cologic Oncology and the American College of Obstetricians
and Gynecologists recommend comprehensive staging of
women with endometrial cancer and adaptation of a minimally
invasive approach.2,3

The largest randomized study, the GynecologyOncology
Group (GOG) Lap2 study, randomly assigned 2616 women in
2:1 fashion to laparoscopy and laparotomy for comprehensive
surgical staging.4 Considering such treatment allocation and
57% conversion rate among patients with BMI greater than
40 kg/m2,4 only 28%of patients in that cohort (approximately
72 women) underwent successful laparoscopy.5 The data
from the studywere presented as combined for the entire BMI
of 40 kg/m2 or greater group; thus, the outcomes of successful
laparoscopies cannot be analyzed.

Although many studies use the terms obese and mor-
bidly obese in their titles, only few studies separately report
the results of endometrial cancer surgery in women with class
III obesity (BMI Q 40). Few patients in those studies undergo
comprehensive surgical staging with pelvic and paraaortic
lymphadenectomy (Table 1). A database study from a Na-
tionwide Inpatient Sample, including 1087 patients with BMI
of 40 kg/m2 or greater, undergoing surgery in 2011, reported
some form of lymphadenectomy among 34% of patients un-
dergoing laparotomy, 30%of those undergoing robotic surgeries,
and 18% of laparoscopic cases.15 Currently, no analytic studies
are comparing robotics with other surgical approaches in the
BMI of 40 kg/m2 or greater population undergoing staging of
endometrial cancer.

MATERIALS AND METHODS
Approval from the institutional review boardwas obtained

before data collection. All patients who underwent surgical
staging for endometrial cancer by 2 gynecologic oncologists
were identified between May 1, 2011, and June 30, 2014. A
retrospective chart review was performed, and only those pa-
tients with a BMI of 40 kg/m2 or greater (rounded to the nearest
whole number) with a postoperative pathology consistent with
the endometrioid-type of endometrial cancer were included in
the study. Patients with type II endometrial cancers were not
included in our study because they undergo a different type of
robotic surgery with hand assistance at our institution to better
assess the peritoneal surfaces.16 All patients were referred by
outside physicians to 2 surgeons according to the referring

physician’s preference. One surgeon performed laparotomy
only for the surgical staging of endometrial cancer, whereas the
other surgeon intended to perform only robotic surgeries. Pa-
tients did not cross between the surgeons, which reduced the
selection bias. The surgeon performing robotic surgeries had
performed more than 200 of them yearly, whereas the other
surgeon had performedmore than 250 laparotomies yearly. The
physician who mainly performed robotic surgery performed 2
surgeries via laparotomy. One patient underwent laparotomy
because of the large size of her uterus and the second because of
the presence of ascites and the suspicion of peritoneal carci-
nomatosis. All robotic cases had an experienced physician
assistant (PA) as the bedside assistant, and almost all cases had a
resident involved. Third- and fourth-year residents worked via
the teaching console, and second-year residents worked as
bedside assistants during the hysterectomy portion of the case.
Every robotic casewas performed in the 40-degree Trendelenburg
positionusing thedaVinciSiSurgicalSystem(IntuitiveSurgical,
Sunnydale, Calif ) and Titan surgical table (Trumpf Medical
Systems, Inc, Saalfeld, Germany). All laparotomy cases were
performed with a resident acting as a first assistant or, rarely, a
PA if no resident was available. Surgical staging adhered to
guidelines described in the Gynecologic Oncology Group Sur-
gical Procedures Manual.17 The decision to perform complete
staging and inframesenteric (below inferior mesenteric artery)
paraaortic lymphnode samplingwas at each surgeon’sdiscretion;
however, it was the intent to perform comprehensive surgical
staging whenever feasible. All patients scheduled for robotic
surgery were managed according to our approach to treating
morbidly obese patients, as described in Table 2. Patients with
grade 2 and 3 tumors underwent a computed tomography scan of
the abdomen and pelvis preoperatively. In cases of peritoneal
carcinomatosis, patients were considered for debulking surgery
and were not included in the study.

All inpatient and outpatient charts of the eligible patients
were reviewed. Demographics and surgical and postoperative
data, including complications within 90 days of surgery,
were collected.

Statistical analyses were performed using SPSS 22 soft-
ware (IBM Corp, released 2013, version 22.0, Armonk, NY).
The Mann-Whitney U test was used to analyze continuous
variables because of their nonparametric nature, and the W2 test
and Fisher exact test were used to compare categorical data.
We compared the number of lymph nodes removed during
pelvic and paraaortic lymph node dissection in each surgery
group when BMI was used as a continuous variable using a
Poisson regression. P values less than 0.05 were considered
statistically significant.

Literature review was performed by one of the authors
(HF)usingPubMeddatabase.Records from1966 toAugust 2016,
presented in the English language, were searched using
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TABLE 2. Surgical protocol and technique for robotic comprehensive staging of morbidly obese patients

Preoperative approach:
Dedicated team proud of taking care of complicated patients
Internal Medicine consultation
Anesthesia consultation for BMI 9 50
Multidisciplinary subspecialty consultations at our institution
Optimization of chronic conditions before surgery (G0.5% considered not fit)
Bowel prep with 2 d of clear liquids before surgery to improve exposure
CT scan of abdomen and pelvis for grade 2 and 3 tumors
Close cooperation with Anesthesia Department:
& Encouraging anesthesiologists to follow up postoperatively on most difficult patients and providing verbal feedback on outcomes
& Requesting 1 of 2 expert anesthesiologists for cases with BMI 9 60 or chronic respiratory or heart failure
& Open discussion of outcomes with Anesthesia
& Anesthesia champion for robotic surgeries reports to the rest of the Anesthesia group

Intraoperative approach:
Residents perform/assist with benign part of the procedure
Gynecologic Oncology physician assistants assists with lymphadenectomy
Positioning by dedicated room staff verified by Medical Doctor (MD positions for BMI 9 60.)
Availability of bed leg extensions for patients not fitting bariatric stirrups
40 degrees Trendelenburg positionVTitan surgical table
Docking robot in supine position either between the legs or across abdomen for extensive lysis of adhesions
Morcellation of large specimen inside the vagina in retrieval bag
If vaginal removal of specimen is not feasible, the specimen is removed via upper abdomen vertical incision, similar to hand-assisted
robotic surgeries
Lymphadenectomy performed at the beginning of surgery, when relaxation is optimal
Extraperitoneal lymphadenectomy for patients unable to tolerate Trendelenburg position or if enlarged lymph nodes can’t be reached
via transperitoneal approach
Hysterectomy performed first for patients at high risk of not tolerating surgery
Bladder insufflation with C02, from sterile field, for difficult bladder dissection

Anesthesia approach:
Consideration for larger endotracheal tube size
Two large IV accesses
IV fluids: goal of less than 1500 mL while in Trendelenburg position
Maximal intraairway pressure adjusted to BMI and body habitus
Goal of Tidal Volume Q 450 mL
Decreasing insufflation pressure (starting at 15 mm Hg) but not level of Trendelenburg for difficulty with ventilation
Customizing ventilation settings to individual patient
Pressure control ventilation-volume guaranteed mode increases tidal volume by 20%
Higher PEEP (Positive end-expiratory pressure)
Adjusting paralysis at early signs of muscle spasm (typically detected before indicated by nerve stimulation)
Low threshold to use short course of Bi-Pap immediately after extubation
Overnight mechanical ventilation for patients at high risk of laryngeal edema or respiratory failure

Surgical technique:
Monopolar cautery hook: cautery activated after lifting tissue 1 mm off of vessel
30-degree 12 mm camera
First trocar entry via assistant’s trocar site located 2 fingerbreadths below left costal margin
Five-blade laparoscopic fan for difficult exposure
Paddle retractor or second fan via second assistant trocar for the most challenging cases
Grasping retractor with suture net in third arm if additional retraction needed
Flipping small bowel mesentery
Packing mesentery with 4 � 4 gauze
Packing lymphadenectomy spaces with Codman’s surgical straps to increase distance to the ureter and improve hemostasis
Suturing sigmoid epiploica to pelvic sidewall to improve exposure
Creating tent from mesentery for retraction around paraaortic region
Usage of third robotic arm from the left side
Dissection of left paraaortic lymph nodes by crossing aorta from the right side
Preservation of sympathetic nerves via preservation of mesentery over left common iliac vessels
En block lymph nodes resection
Hemostatic agent and 5Y0 Prolene suture readily available for paraaortic lymphadenectomy
Robotic suturing of perforator and vascular injuries

The first bolded line represents average results from the previously listed 8 eligible studies. The second bolded line represents results of
our robotic cohort.

Bi-Pap, bilevel positive airway pressure; IV, intravenous.
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the following terms:morbidobesity, endometrial cancer, robotic,
laparoscopic, and surgery. Studies that have not separately
reported outcomes of patients with BMI of 40 kg/m2 or greater
were excluded.

RESULTS
There was no statistically significant difference between

the groups in terms of demographics and incidence of stage III
(Table 3). In general, both groups of women had a high per-
centage of having 4 or more comorbidities, including morbid
obesity (46.1% in the robotics group and 38.2% in the lapa-
rotomy group; P = 0.53). There was no difference in the fre-
quency of comorbidities in either group (Fig. 1).

Six intraoperative complications occurred in 5 patients in
the robotics group, and no intraoperative complications occurred
in the laparotomy group. Three superficial, nonpenetrating
bladder injuries were repaired robotically without further con-
sequences.Oneof the patientswhohad abladder injury alsohad
a superficial injury to the internal iliac artery, which was
repaired robotically. This patient required 3 units of blood in-
traoperatively and 2 liters of albumin. She remained intubated
postoperatively and required a 3-day stay in the intensive care
unit (ICU) and was discharged home on postoperative day 4.
Another patient had a small superficial injury to the distal ex-
ternal iliac artery and required a figure-of-eight 5Y0 Prolene
suture for repair. This did not result in any visiblevessel narrowing
or long-term consequences. The patient was discharged home
on postoperative day 2. The fifth patient, at the end of the
procedure, when she was being transferred onto a hospital bed,
developed ventricular tachycardia followed by cardiac arrest.
Shewas coded and resuscitated after approximately 10minutes.
The patient had a known history of atrial fibrillation and hy-
pertension. Shewas transferred to the ICU, where she eventually
underwent a tracheostomy andwasweaned off theventilator. She
was discharged to a skilled nursing facility on postoperative
day 29. This event was likely directly related to the chronic
toxicity of her cardiac medication and not to the surgical care.

Poisson regression analysis, using BMI as a continuous
variable, revealed that asBMI increasedby 1unit, the numberof

TABLE 3. Demographics and operative data

Robotic Laparotomy

P
n = 76 (%)

[IQR]
n = 35 (%)

[IQR]

Age (y) 61 [12] 62 [9] 0.63
BMI (kg/m2) 47 [11] 44 [6] 0.13
Race 0.21
White 71 (94.7) 30 (85.7)
Black 3 (4) 3 (8.6)
Hispanic 0 1 (2.9)
Other 1 (0.9) 1 (2.9)

Comorbidities Q 4 35 (46.1) 13 (38.2) 0.53
EBL (mL) 150 [150] 500 [450] G0.001
Complications:
Intraoperative 7% 0% 0.18
Postoperative 15% 29% 0.12
Wound 1.3% 3% 0.59

LOS (d) 1 [1] 5 [3] G0.001
Total surgery time 203 [69] 126 [35] G0.001
Total room time 260 [76] 166 [35] G0.001
Lymph nodes
Pelvic dissection performed 73 (96.1) 31 (88.6) 0.20
Paraaortic dissection performed 57 (75) 21 (60) 0.12
Pelvic LN (median) 22 [15] 19 [11] 0.11
Paraaortic LN
(median)

9 [12] 4 [10] 0.09

Stage Q III 8 (10.5) 7 (20) 0.23
Stage IIIA/IIIB 3 (3.9) 3 (8.6) 0.38
Stage IIIC1 4 (5.2) 2 (5.7) 1
Stage IIIC2 1 (1.3) 2 (5.7) 0.23

BMI, bodymass index;EBL, estimatedblood loss, IQR, interquartile
range; LN, lymph nodes; LOS, length of stay.

FIGURE 1. Percentage of patients with comorbidities. CAD indicates coronary artery disease; COPD, chronic
obstructive pulmonary disease; DM, diabetes mellitus; DVT, deep vein thrombosis; HLD, hyperlipidemia; HTN,
hypertension; and PE, pulmonary embolism.
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pelvic lymph nodes removed was higher by 5% in the robotic
group compared with that in the laparotomy group (P G 0.001).
Moreover, as theBMI increasedby1unit, thenumberofparaaortic
lymph nodes removed increased by 12% in the robotic group
compared with that in the laparotomy group (P G 0.001).

The overall incidence of postoperative complicationswas
14.5% in the robotic group and 28.6% in the laparotomy group
(P = 0.12). There was a trend toward a higher risk of ileus or
small bowel obstruction in the laparotomy group compared
with the robotic group (11.4%vs 2.6%;P= 0.08). Therewas no
difference in infectious complications between the groups
(6.6% robotic vs 2.9% laparotomy; P = 0.66). The laparotomy
group had a higher risk of acute respiratory failure requiring the
patient to remain intubated postoperatively in the ICU than in
the robotic group (14.3% vs 2.7%; P = 0.03). No cases of
90-day mortality occurred in either group. The hospital
readmission rate was 7.9% in the robotic group versus 5.7% in
the laparotomy group (P = 1.00). No conversions from robotic
surgery to laparotomy occurred in either group.

DISCUSSION
This retrospective cohort study demonstrated that at a high-

volume center with high-volume surgeons and amultidisciplinary
approach, comprehensive surgical staging of morbidly obese
patients can be performedwith similar lymph node counts as in
the general population, regardless of whether the laparotomy or
the robotic approach is used.With increasingBMI, robotic surgery
resulted in more lymph nodes being removed than in laparotomy
(PG 0.001).Robotic surgerywas also associatedwith less blood
loss, shorter hospital stay, longer surgery time (PG 0.001), and a
trend toward fewer complications than laparotomy (14.5% vs
28.6%;P = 0.12).Many studies on populationswith lower BMI
have demonstrated similar findings.18Y21Using our approach to
anesthesia, outlined in Table 2, the risk of prolonged intubation
and ICU admissions was lower with robotic surgery than with
laparotomy (2.7% vs 14.3%; P = 0.03), which contradicts data
fromtheUniversityofVirginia andDukeUniversity,where the rates
were 6.2%, 0.8%, 0.6% for robotics, laparotomy, and laparoscopy,
respectively, for patients with a mean BMI of 43 kg/m2.10

Based on our review of the literature, this is currently the
only analytic study that compares robotics with laparotomy for
the surgical staging of endometrial cancer in a populationwith a
BMI of 40 kg/m2 or greater. Data from 9 studies that reported
outcomes of cohorts of patientswithBMIof 40kg/m2 orgreater
undergoing minimally invasive surgery (MIS) are listed in
Table 1.5Y14 Data from the benchmark laparotomy study of
Pavelka et al6 are listed for comparison. Operative times vary
significantly from75minutes reported byFarthing et al11 to 260
minutes reported by Stephan et al.12 In the first study, 3% of
patients underwent pelvic lymphadenectomy, whereas in the
second study, 93% of patients with BMI of 50 kg/m2 or greater
underwent pelvic lymphadenectomy and 80% paraaortic lymph-
adenectomy. Certainly, longer surgeries in the Trendelenburg
position pose unique anesthesia challenges. In our opinion, these
can be successfully overcome with skill, determination, experi-
ence, and repetition. Similar to our study, Stephan et al12 stated
that no anesthesia-related conversions to laparotomy occurred.
Details of our management of anesthesia, Trendelenburg posi-
tion, and our surgical protocol will be reported separately.

The lymph node count reported in our robotic cohort is
similar to that reported from a study on the comprehensive
staging of high-grade endometrial cancer from 6 high-volume
institutions.22 Among patients undergoing MIS with a mean
BMI of 30 kg/m2, the pelvic lymph node count was 24 versus 22
in the robotic group reported here. There was a difference in
paraaortic lymph node count, 15 versus 9, because 42% of
patients in that study underwent paraaortic lymphadenectomy
above the inferior mesenteric artery level. Out of the reported
MIS BMI of 40 kg/m2 or greater cohorts (Table 1), only this
robotic cohort and the GOG Lap2 cohort, with 72% of patients
ending up with laparotomy, had a median greater than 4
paraaortic lymph nodes harvested, which was established as an
adequate lymphadenectomy in the benchmark paper by
Seamon et al23 on patients with BMI of 30 kg/m2 or greater.
Other studies onpatientswith endometrial cancer have included
patients with BMI of 40 kg/m2 or greater, but those patients’
outcomes cannot be analyzed because they have been mixed
with data on patients with lower BMI. The GOG Lap2 study,
which introduced laparoscopy to management of endometrial
cancer, cannot alone serve as adequate scientific justification
for a laparoscopic approach to comprehensive staging of pa-
tients with BMI of 40 kg/m2 or greater because of a 57%
conversion rate in that cohort.4

Our robotic cohort and the cohort publishedbyLauet al9 are
the only ones that reported no conversions to laparotomy in their
populations with BMI of 40 kg/m2 or greater. The latter study
described outcomes of 23 patients, of whom only 1 underwent
paraaortic lymphadenectomy.Conversions arenot only ameasure
of technical feasibility of the procedure, but also have financial
impact. They are associated with 33% increased cost of surgery,
as reported by Leitao et al,14 in this population. Bijen et al24

concluded that laparoscopic hysterectomywas not cost-effective
in the treatment of endometrial cancer in a populationwithBMI
of 35 kg/m2 or greater because of the 32% conversion rate.

Since the creation of the robotic program at the study
institution, our team has adopted and developed 52 different
adjustments, which are listed in Table 2. The impact of those
adjustments has not been studied separately; thus, one cannot
distinguish which are the most meaningful. In our opinion, the
most critical modification was the multidisciplinary team
approach with active involvement of the anesthesia team, use
of PAs during the lymphadenectomy portion of the procedure,
and use of a monopolar hook instrument. It is the opinion of the
authors that because robotic surgeries in morbidly obese pa-
tients are themost challenging robotic cases from a surgical and
anesthesia perspective, patients require a bedside assistant fa-
miliar with lymph node anatomy and proficient with assisting
techniques to provide an efficient flow of surgery and optimal
exposure. In 2006, O’Hanlan et al7 advocated ‘‘working with
similarly trained colleagues as cosurgeons’’ to limit complica-
tions during advanced laparoscopic surgeries. For reasons of
conversion listed in the GOG Lap2 study (57% poor exposure,
16% cancer spread, and 11% excessive bleeding), the majority
could be addressedbybetter performance of the bedside assistant’s
jobduring robotic surgeries.4Stephanet al,12 in aBMIof50kg/m2

or greater cohort, reported a 19.6% conversion rate, with all cases
being attributed to the inability to perform a paraaortic lymph-
adenectomy because of inadequate visualization.
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Considering the number of adjustments needed to com-
plete the most challenging cases robotically, repetition is very
important. It seems that out of publishedMIS studies onBMI of
40kg/m2orgreater cohorts, institutionsonaveragewereperforming
7 hysterectomies per year in that population, with less than 60%
of those being accompanied by lymphadenectomies (Table 1,
columns 3, 9, & 11). Except for a study from The University of
Iowa12 and theGOGLap2 study, our research found only 3 other
studies that reported on 4,7 1,10 and 19 patient, respectively,
undergoing paraaortic lymphadenectomy in a BMI of 40 kg/m2

or greater population. Those numbers are also likely to be di-
vided among few surgeons per institution, which further dilutes
the experience and affects the learning curve.

Although the incidence of BMI of 40 kg/m2 or greater
varies among endometrial cancer populations, from 2.7% in
Italy25 to 22% in Ohio,6 the incidence of stage IIIC is similar
in this population, at 8%.6 Considering further developments
in robotic and laparoscopic surgery and our conversion and
complication rate, we think that the risk-benefit of comprehensive
staging ismore in favor than reported in theGOGLap2BMIof 40
kg/m2 or greater cohort analysis.5 Such an approach is further
justified by our rate of stage IIIC being 8.1% among ‘‘all comers’’
with endometrioid subtype versus 3.8% in the GOG Lap2 study,
which, as stated by the authors, was subject to ‘‘substantial se-
lection bias’’due to enrollment in a clinical trial.5

A novel approach to lymphadenectomy with sentinel
lymph nodes mapping does not change the need for compre-
hensive lymphadenectomy skills because the dissection of all
nodal regions is advocated to search for enlarged lymph nodes,
despite the mapping status.26 This was recently reinforced by
Society of Gynecologic Oncology consensus recommenda-
tions.27 Bilateral detection of sentinel lymph nodes is 60%, but
some studies suggest it is 30% in morbidly obese patients
(abstract28). That would call for a comprehensive lymphade-
nectomy, at least unilaterally, in 70% of patients at risk for
lymph node metastasis with a BMI of 40 kg/m2 or greater.

This study’s major strengths are the inclusion of only
morbidly obese women with a BMI of 40 kg/m2 or greater and
the reduction of selection bias by patients being offered either
laparotomy or robotic surgery V but not both. Assigning pa-
tients to 2 different surgeons practicing within the same prac-
tice, based on a natural referral pattern, contributed to a more
even distribution of risk factors. The selection of the mode of
surgery was not based on patients’ characteristics, but on each
physician’s approach applied to all their patients. This study’s
major weaknesses are its retrospective nature and its single-
surgeon experience, which may not be generalizable to other
surgeons and centers. Both surgeons had an approach of com-
prehensive surgical staging of patientswith endometrial cancer.
However, a different physician managed each group of patients
with inherent differences in clinical decision-making patterns
and documentation. Lastly, because the size of study cohorts
was limited by number of available cases, the study might be
prone to type II statistical error, and not detect statistically
meaningful differences when those in fact exist.

CONCLUSIONS
This study reports on one of the largest cohorts of pa-

tients with BMI of 40 kg/m2 or greater undergoing successful

comprehensive surgical staging of endometrial cancer via MIS.
Robotic surgery, in our settings, was associated with better
quality of staging than the laparotomy group, but with 56%
longer surgeries (operating room time: 260 vs 166 minutes,
P G 0.001; range 171Y637 vs 138Y311 minutes). Furthermore,
the results of our study challenge the common belief by
suggesting that complicated patients undergoing longer MIS
procedures in Trendelenburg position, overall, tolerate the
procedure better than those undergoing a quick laparotomy.

The authors are skeptical that similar results can be
achieved in a low-volume practice even for very skillful sur-
geons. Ultimately, the cornerstone of the reported success is a
teamwork approach with many professionals having adequate
repetition to troubleshoot complex and overlapping problems
and to implement remedial strategies. Referrals to high-volume
centers specializing in robotic surgeries inmorbidly obese patients
should be considered among low-volume institutions. Con-
sideration should be given to channeling high-risk surgeries to
certain surgeons within practices and departments to improve
outcomes through greater repetition.

Ideally, aprospective randomized studywith a larger sample
size and long-term follow-up would provide the ultimate
validation of our approach.
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