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Abstract

Objective: Differences in complication rates and outcomes are expected when comparing surgery for benign and malignant indications, however there are
limited data addressing this in robotic-assisted gynecologic surgery. As this distinction and its ramifications can influence patient counseling, surgical planning and
reimbursement as we transition to value-based payment models, we sought to evaluate perioperative outcomes for women undergoing gynecologic robotic-assisted
surgery for benign versus malignant indications.

Methods: We reviewed the medical records of all patients undergoing robotic-assisted gynecologic surgery at a single institution by high-volume robotic
surgeons from January 2013 - May 2016. Perioperative outcomes were evaluated using univariate and multiple regression analysis to compare complications for
benign versus malignant surgical indications.

Results: Two thousand seven hundred and fifty-seven patients were included (benign 2316, malignant 441). Malignant cases were significantly older (58 vs.
42y, P<0.001) with more medical comorbidities and higher BMI. Compared to benign cases, malignant cases included a higher percentage of hysterectomies (82.3%
v. 34.7%, P<0.001) with a greater number of cases including lymph node dissection (54.2% v. 0.8%, P<0.001) or staging biopsies (3.4% v. 0.4%, P<0.001). Malignant
cases also had longer surgical time (3.7 v. 2.8 hours, P<0.001), higher rates of intraoperative complications (7.5% v. 4.6%, P=0.01), conversion to laparotomy (3.4% v.
0.9%, P<0.001), length of hospital stay (10.5h vs. 7.0h, P<0.001), emergency department (ED) visits within six weeks (8.2% vs. 5.4%, P=0.02), and hospital readmission
within six weeks (5.7% vs. 2.0%, P<0.001). There was no difference in estimated blood loss or postoperative complications. Post-operative complications in benign
vs malignant cases, respectively included: fever [75 (5%) 21 (5%)]; urinary tract infection [59 (4%), 24 (6%)]; wound infection [38 (2%), 8 (2%)]; abscess [14 (1%),
4 (1%)]; other infection [13 (0.8%), 10 (2%)]; port-site hernia 11 (0.7%), 4 (0.9%)]; small bowel obstruction [7 (0.4%), 3 (1%)]; arrhythmia [19 (1%), 13 (3%)];
pulmonary embolism [4 (0.3%), 3 (0.7%)] and re-operation [12 (0.8%), 5 (1%])]. On multiple regression analysis adjusting for age, BMI, medical comorbidities and
perioperative complications, malignancy remained associated with longer operating time, lower rate of same-day hospital discharges, higher rate of conversion to
laparotomy and more hospital readmissions within six weeks.

Conclusion: Robotic surgery performed for gynecologic malignancy is associated with higher rates of conversion to laparotomy and hospital readmission
compared to robotic surgery performed for benign disease. Malignant cases had longer operating time and fewer same-day discharges. This information is very
important for physician and patient surgical expectations and anticipated healthcare costs and should be accounted for when determining models of value-based
reimbursement.
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Introduction

the daVinci Surgical System (Intuitive Surgical Inc., Sunnyvale,
CA) was granted Food and Drug Administration (FDA) approval
for gynecologic surgery in 2005 [1,2]. By 2010, 9.5% of all

There has been a substantial increase in robotic-assisted
surgery for benign and malignant gynecologic surgery since
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hysterectomies for benign gynecologic disorders were performed
robotically, and this number continues to grow [3]. In 2015, a
survey of Society of Gynecologic Oncology members indicated that
97% of respondents performed robotic surgery, up from 27% in
2007 [4]. Robotic-assisted surgical technology offers advantages
including three-dimensional high-definition stereoscopic vision,
ergonomic positioning, wristed instruments and tremor cancelling
software, which offer the surgeon additional manual dexterity and
surgical precision [5-7]. Despite concern about potentially greater
cost compared to open surgery and conventional laparoscopy,
robotic surgery appears to be a safe minimally invasive approach
for patients with comparable rates of intraoperative and
postoperative complications compared to patients undergoing
laparoscopy [8-10]. Additionally, robotic surgery may be superior
to conventional laparoscopy with regard to lower estimated blood
loss conversion rate, and hospital readmission rate [11-13].

The increasing prevalence and clinical advantages of
conventional laparoscopic and robotic-assisted surgery have
altered the standards of treatment in gynecologic oncology. In the
Gynecologic Oncology Group LAP-2 study, laparoscopic surgical
staging for uterine cancer was shown to be safe and effective
in terms of short term outcomes with fewer complications and
shorter hospital stay with no increased risk of cancer recurrence
over time [14,15]. In recent years, a growing body of literature
examining robotic-assisted gynecologic oncologic surgery has
demonstrated increasing evidence regarding its utility, safety and
efficacy in treatment of certain gynecologic cancers [9,13,16-19].

This growing use of robotic-assisted surgery in staging and
treating gynecologic cancers necessitates awareness regarding
higher surgical risks associated with malignancy, as differences
in complication rates and perioperative outcomes are expected
when comparing surgery for benign and malignant indications.
Previous studies have shown higher rates of perioperative
complications and post-surgical readmissions in patients with
gynecologic malignancies compared to those with benign
disease [20-22]. However, there are limited data concerning
this difference in perioperative complications between benign
and malignant disease in robotic-assisted gynecologic surgery.
Perioperative complications have a dramatic influence on hospital
costs, with a complicated case costing up to five times the amount
of a similar operation without complications [23]. As we move to
value-based payment models, this distinction and its implications
are important for patient counseling, surgical planning and cost
analysis. Therefore, we sought to evaluate perioperative outcomes
for women undergoing gynecologic robotic-assisted surgery for
benign versus malignant indications.

Materials and Methods

Approval was obtained from the New York University (NYU)
School of Medicine Institutional Review Board (#09-0102,
12/03/2014); the study was exempt. A review was conducted
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of all patients undergoing robotic-assisted surgery at a single
institution performed by a robotically-trained gynecologic
surgeon or gynecologic oncologist between January 2013 and
May 2016. The primary endpoint was to compare peri-operative
and post-operative outcomes for patients undergoing surgery for
benign and malignant indications.

Patient characteristic and demographic data were recorded,
including age at time of surgery, body mass index (BMI), race,
ethnicity and smoking status. Patient medical comorbidities such
as hypertension, diabetes, coronary artery disease, asthma and
chronic obstructive pulmonary disease (COPD) were documented,
as well as history of malignancy and prior abdominal surgery.
The type of surgical procedure performed for the cases in each
of the two groups was accounted for. Intraoperative parameters
including estimated blood loss (EBL), operative time and
intra-operative complications (blood transfusions, anesthesia
complications, conversion to laparotomy and structural damage)
were recorded. Operative time was defined as the time from first
surgical incision to skin closure.

The postoperative parameters examined included hours in
the post-anesthesia care unit (PACU), time to hospital discharge
(hours), hospital status and postoperative complications in the
first six weeks after surgery. Hospital status was categorized
as same-day discharge (observation care on the same calendar
date as the surgery), 23-hour observation (observation care until
the day after surgery without full inpatient admission) and full
admission (inpatient care services requiring admission to the
hospital gynecology service or intensive care unit). Postoperative
complications included: fever, urinary tract infection, wound
complication or infection, abscess, other infection, small bowel
obstruction, ileus, fistula, postoperative transfusion, position-
related nerve injury, arrhythmia, deep vein thrombosis, pulmonary
embolism, intensive care unit (ICU) admission, reoperation and
death. Emergency room and urgent care visits within six weeks
after surgery occurring either at our institution or at an outside
institution as reported in the medical record were documented,
as were hospital readmissions within six weeks.

Statistical Analysis

The distribution of continuous variables was tested for
normality via the Kolmogorov-Smirnov test. Univariate tests were
applied based on whether the variable of interest was distributed
normally (i.e. t -test, analysis of variance) or not normally
(i.e. Mann-Whitney U test). Associations between categorical
variables were evaluated by chi-square tests or Fisher’s exact tests
as appropriate for category size. Logistic and linear regression
analysis was also conducted to account for potential confounders.
The acceptable a error level was set at P = 0.05 using 2-tailed
tests. Data were analyzed using statistical program R (http://
Www.r-project.org).
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Results
Patient characteristics

A total of 2,757 patients underwent robotic-assisted
gynecologic surgery by high-volume gynecologic surgeons (8)
and gynecologic oncologists (4) at our institution between
January 2013 and May 2016 (Table 1). There were 2,316 robotic-
assisted surgeries performed for benign indications and 441
Among these, 426 (18%) benign
surgeries were performed by gynecologic oncologists with the
remaining 1,890 (82%) performed by generalists. In malignant
cases, 427 (97%) were performed by a gynecologic oncologist

for malignant indications.

Table 1: Patient characteristics.

and 14 (3%) by generalists. Patient characteristics are reviewed
in Table 1. Patients with a malignant indication for surgery were
significantly older with higher BMI (P<0.001). Current smoking
was more prevalent among benign cases (P<0.001). Benign cases
had a higher number of non-whites and Hispanics/Latinos than
malignant cases (P<0.001). Malignant cases had more American
Society of Anesthesiologists (ASA) class 3 or greater (26.4%
vs. 6.4%). Malignant cases had more medical comorbidities,
including hypertension (45.8% vs. 14.3%), diabetes (13.6% vs.
3.5%), hyperlipidemia (31.5% vs. 8.9%), coronary artery disease
(4.5% vs. 0.7%) and COPD (4.3% vs. 0.5%) than their benign
counterparts (P<0.001).

Characteristics Benign Cases (N, %) Malignant Cases (N, %) P Value
N° patients 2316 441
Age (mean, SD) 42.0 (10.1) 58.3 (13.0) <0.001
BMI (mean, SD) 26.8 (6.1) 29.6 (8.2) <0.001
Current smoker 119 (5.1%) 10 (2.3%) <0.001
Race <0.001
White 907 (39.2%) 312 (70.8%)
Black 629 (27.2%) 43 (9.8%)
Native Hawaiian/Pacific Islander 9 (0.4%) 3 (0.7%)
Asian 298 (12.9%) 38 (8.6%)
American Indian 3(0.1%) 0 (0%)
Other/Unknown 470 (20.3%) 45 (10.2%)
Ethnicity <0.001
Non-Hispanic/Latino 1934 (83.5%) 409 (92.7%)
Hispanic/Latino 381 (16.5%) 32 (7.3%)
ASA Class <0.001
1 700 (30.2%) 30 (6.8%)
2 1468 (63.4%) 295 (66.9%)
3 148 (6.4%) 114 (25.9%)
4 0 (0%) 2 (0.5%)
Medical comorbidities
Hypertension 332 (14.3%) 202 (45.8%) <0.001
Diabetes 81 (3.5%) 60 (13.6%) <0.001
Hyperlipidemia 205 (8.9%) 139 (31.5%) <0.001
Coronary artery disease 16 (0.7%) 20 (4.5%) <0.001
Asthma 176 (7.6%) 63 (14.3%) 0.06
COPD 11 (0.5%) 19 (4.3%) <0.001

Surgical procedures

Types of surgical procedures differed between robotic
surgeries performed for benign versus malignant indications
(Table 2). Malignant cases had a higher percentage of patients
undergoing hysterectomy (82.3% vs. 34.7%, P<0.001). Among
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those hysterectomies, the malignant group included a greater
number of cases where lymph node dissection (54.2% v. 0.8%,
P<0.001) or staging biopsies (3.4% v. 0.4%, P<0.001) were
performed. For patients who did not undergo hysterectomy,
the malignant group also had a higher number of cases who
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underwent lymph node dissection (5.0% v. 0%, P<0.001) or
salpingo-oophorectomy only (9.1% v. 3.8%, P<0.001). Benign
cases included a greater number of myomectomies (42.4% v.

0.7%, P<0.001), ovarian or paratubal cystectomies (9.1% v. 1.1%,
P<0.001), endometriosis resection (6.9% v. 0%, P<0.001) and
salpingectomy (0.9% v. 0%).

Table 2: Surgical procedures for benign and malignant gynecologic surgery.

Benign Cases Malignant Cases
Surgical Procedures (N=2316) (N=441) Pvalue
(N, %) (N, %)

Total hysterectomy +/- BSO/USO 685 (29.6%) 109 (24.7%) 0.04
Supracervical hysterectomy +/- BSO/USO 91 (3.9%) 0 (0%) <0.001
Total hysterectomy +/- BSO/USO, lymph node dissection 19 (0.8%) 239 (54.2%) <0.001
Total hysterectomy +/- BSO/USO, staging biopsies 10 (0.4%) 15 (3.4%) <0.001
Lymph node dissection +/- BSO/USO 0 (0%) 22 (5.0%) <0.001

Biopsy only +/- BSO/USO 19 (0.8%) 8 (1.8%) 0.06
BSO,/USO only 98 (3.8%) 40 (9.1%) <0.001
Myomectomy 982 (42.4%) 3(0.7%) <0.001
Right and/or left ovarian or paratubal cystectomy 211 (9.1%) 5(1.1%) <0.001
Endometriosis resection 159 (6.9%) 0 (0%) <0.001

Right and/or left salpingectomy 21 (0.9%) 0 (0%) 0.04

Lysis of adhesions 10 (0.4%) 0 (0%) 0.38

Adenomyosis removal 3(0.1%) 0 (0%) 1.00

Other 8 (0.3%) 0 (0%) 0.37

Intra-operative characteristics

Median operative time was longer in the malignant cases than
the benign cases (3.7 hours, range 1.3-7.7 vs 2.8 hours, range 1.0-
9.3, P<0.001) (Table 3). There was no difference in estimated
blood loss between both groups (p=0.15). Intra-operative
complications were higher in malignant cases (7.5%) than benign
cases (4.6%) (P=0.01). There was no significant difference in the
rate of intraoperative blood transfusions (P=0.77) or anesthesia
complications (P=0.052). In malignant cases, 3.4% of patients

required conversion to laparotomy compared to 0.9% of benign
cases (P<0.001). There was no significant difference in the rate of
intra-operative structural damage (p=0.57). Types of structural
damage included bowel injury [benign 21 (0.9%), malignant 15
(3.4%)], bladder injury [5 (0.2%), 2 (0.5%)], ureteral injury [6
(0.3%), 0 (0%)], vascular injury [2 (0.09%), 2 (0.5%)], uterus
injury [2 (0.09%), 2 (0.5%)], vaginal injury [11 (0.5%), 3 (0.7%)]
and rectal injury (1 (0.04%), 0 (0%)].

Table 3: Surgical outcomes for benign and malignant gynecologic surgery.

Benign Cases Malignant Cases
Characteristics (N=2316) (N=441) P Value
(N, %) (N, %)
Operating time (median, range) 2.8 hr (1.0-9.3) 3.7 hr (1.3-7.7) <0.001
Estimated blood loss (mean, SD) 148 mL (229) 161 mL (158) 0.15
Intra-operative complication 107 (4.6%) 33 (7.5%) 0.01
Intra-operative blood transfusion 47 (2.0%) 8 (1.8%) 0.77
Anesthesia complication 4 (0.2%) 3(0.7%) 0.052
Conversion to laparotomy 21 (0.9%) 15 (3.4%) <0.001
Structural Damage 48 (2.1%) 11 (2.5%) 0.57
Bowel injury 21 (0.9%) 2 (0.5%)
Bladder injury 5(0.2%) 2 (0.5%)
Ureteral injury 6 (0.3%) 0 (0%)
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Vascular injury 2 (0.09%) 2 (0.5%)
Uterus injury 2 (0.09%) 2 (0.5%)
Vaginal injury 11 (0.5%) 3 (0.7%)
Rectal injury 1 (0.04%) 0 (0%)
Hours in PACU (median, range) 4.9 hr (0-357) 4.3 hr (0-29) <0.001
Time to hospital discharge (median, range) 7.0 hr (2-357) 10.5 hr (2-118) <0.001
Hospital status <0.001
Same-day discharge 1785 (77.1%) 236 (53.5%)
23-hour observation 455 (19.7%) 168 (38.1%)
Full admission 76 (3.3%) 37 (8.4%)
ED visits within 6 weeks 125 (5.4%) 36 (8.2%) 0.02
Hospital readmission within 6 weeks 46 (2.0%) 25 (5.7%) <0.001

P-value computed from T-test (for continuous variables) and Chi-squared test (for discrete variables).

On multiple regression analysis controlling for age, BMI, race,
ethnicity, medical comorbidities and perioperative outcomes,

operating time and the rate of conversion to laparotomy remained
significantly higher in malignant cases (P<0.001) (Table 4).

Table 4: Simple and multiple regression analysis of perioperative outcomes for benign and malignant robotic gynecologic surgery.

e | " | e | e |y, | 2 |,
N=441) (N, %) (N, %)

Operating time 2.8 hr (1.0-9.3) 3.7 hr (1.3-7.7) 54.63 (3.60) | <0.001 40.29 (3.33) <0.001
Intra-operative complication 107 (4.6%) 33 (7.5%) 0.51 (0.21) 0.01 0.22 (0.25) 0.40
Conversion to laparotomy 21 (0.9%) 15 (3.4%) 1.35 (0.34) <0.001 1.00 (0.44) 0.02
Time to hospital discharge 7.0 hr (2-357) 10.5 hr (2-118) 5.64 (0.82) <0.001 0.23 (0.87) 0.79
Same Day Discharge 1785 (77.1%) 236 (53.5%) -1.07 (0.11) <0.001 -0.05 (0.02) 0.04

ED visits within 6 weeks 125 (5.4%) 36 (8.2%) 0.44 (0.20) 0.02 0.02 (0.01) 0.11
Hospital rea‘:”“;flfi"“ within six 46 (2.0%) 25 (5.7%) 1.09(0.25) | <0001 | 0.03(0.01) 0.003

Multiple regression is controlled for age, race, ethnicity, BMI, smoking status, ASA class, medical comorbidities length of surgery, and perioperative

outcomes and complications.

Post-operative characteristics

Malignant cases spent less time in the PACU (4.3 vs. 4.9 hours)
but had a longer time to hospital discharge (10.5 vs. 7.0 hours)
than their benign counterparts (P=0.001) (Table 3). Benign
cases were more likely to be discharged the same day as their
procedure, while malignant cases were more likely to undergo 23-
hour observation or a full hospital admission (p<0.001).

Following discharge, malignant cases had more emergency
department (ED) visits within six weeks (8.2% vs. 5.4%) than the
benign cases (P=0.02). Hospital readmissions within six weeks
occurred in 5.7% of malignant cases versus 2.8% of benign cases
(P<0.001). Ofthe 2,757 patients who underwent robotic-assisted
surgery at our institution, 2,023 had post-operative outpatient
follow-up documented in our electronic medical record system.
The 734 patients without post-discharge documentation were
predominately in the benign group (731 benign vs. 3 malignant),

and include those whose surgeons conduct their outpatient
appointments independent from our hospital system and those
lost to follow-up entirely. These 734 patients had complete pre-
operative and intra-operative data, and were included in the
respective analyses as above. However, due to the incomplete
post-operative complication data among these 734 patients,
we decided to exclude them from analysis of post-operative
complications within six weeks.

For those who had outpatient follow-up documented at our
institution, there was no significant difference in the number of
postoperative complications between the benign and malignant
groups (P=0.13) (Table 5). The types and incidence of post-
operative complications are recorded in Table 3. One patient with
a gynecological malignancy expired as a result of complications
following robotic-assisted surgery. This patient presented to
the emergency department on post-operative day three with
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abdominal pain, weakness, emesis and altered mental status,
and was found to have to have ascites of unknown origin on CT
imaging. This finding prompted an exploratory laparotomy
where a 5mm enterotomy was discovered, and the patient
underwent bowel resection and anastomosis. Post-operatively
the patient remained hypotensive despite vasopressors and went
into ventricular tachycardia, requiring transfer to the surgical

intensive care unit where the patient’s clinical status ultimately
declined. On multiple regression analysis controlling for age, race,
ethnicity, BMI, smoking status, ASA class, medical comorbidities
length of surgery, and perioperative outcomes and complications,
malignant cases show significantly fewer same-day discharges
and higher readmission rates (Table 4).

Table 5: Post-operative complications among patients with documented outpatient follow-up at our institution.

Benign Cases Malignant Cases
Complication (N=1,585) (N=438) P value
(N, %) (N, %)

Post-operative complications 279 (13.8%) 70 (16.0%) 0.13
Fever 75 (4.7%) 21 (4.8%) 0.96
Urinary tract infection 59 (3.7%) 24 (5.5%) 0.10
Wound infection 38 (2.4%) 8 (1.8%) 0.48
Abscess 14 (0.9%) 4 (0.9%) 0.95
Other infection 13 (0.8%) 10 (2.3%) 0.01
Port-site hernia 11 (0.7%) 4 (0.91%) 0.64
Small bowel obstruction 7 (0.4%) 3(0.7%) 0.52
Ileus 3(0.2%) 3(0.7%) 0.12
Fistula 0 (0%) 1(0.2%) 1.00
Postoperative transfusion 17 (1.1%) 7 (1.6%) 0.37
Position-related nerve injury 6 (0.4%) 5(1.1%) 0.07
Arrhythmia 19 (1.2%) 13 (3.0%) 0.01
Deep venous thrombosis 3(0.2%) 1(0.2%) 0.87
Pulmonary embolism 4 (0.3%) 3 (0.7%) 0.19
ICU admission 8 (0.5%) 2 (0.5%) 0.90
Re-operation 12 (0.8%) 5(1.1%) 0.44
Death 0(0%) 1(0.2%) 1.00

Discussion

Our study found that robotic-assisted surgery performed
for gynecologic malignancy is associated with longer operating
time, higher rates of conversion to laparotomy, fewer same-day
discharges and higher hospital readmission rate within six weeks
compared to robotic-assisted surgery performed for benign
disease. Alternatively, outcomes of malignant robotic gynecologic
surgery were equivalent to benign robotic gynecologic surgery for
estimated blood loss, anesthesia complications, intra-operative
damage and postoperative
complications after discharge. Although prior studies have
demonstrated these differences
outcomes between benign and malignant gynecologic disease,
there is limited data examining these differences for robotic-
assisted surgery [20-22].

blood transfusions, structural

in perioperative surgical

Perioperative outcomes of benign and malignant robotic-
assisted gynecologic surgery have been extensively evaluated to
confirm their safety and feasibility in gynecologic care. Previous
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studies on benign robotic-assisted gynecologic surgery report
median lengths of stay ranging from 1-3.3 days, perioperative
complication rates of 2-18.4% and conversion to laparotomy rates
of 0-4% [24-26]. Comparatively, studies on malignant robotic-
assisted gynecologic surgery have reported median lengths of
stay ranging from 5.3 hours-3.5 days and reported complication
rates include 1-6.8% intra-operative complications, 1.4%-11%
conversion to laparotomy, 5% blood transfusion, 2.3-21% post-
operative complications and 1.4% readmissions [8,11,12,25,27-
30]. Our evaluation of benign and malignant robotic gynecologic
surgery cases is comparable to the literature for intra-operative
complications (4.6% benign v. 7.5% malignant), blood transfusion
(2.0% v. 1.8%), conversion to laparotomy (0.9% v. 3.4%), post-
operative complications (13.8%v. 16.0%) and readmissions (2.0%
v.5.7%). An important limitation of this study is that relied on the
medical record from a single institution and therefore readmission
rates may have been underestimated, as readmissions only to the
reporting facility were accounted for.
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Ofnote, there was no significant difference between the benign
and malignant groups regarding post-operative complications
(13.8% v. 16.0%, P=0.13), a finding that was unanticipated
given that differences in post-operative complications might
be expected between the two groups. This result excluded 734
patients (731 benign, 3 malignant) for whom we did not have
data regarding their medical course following hospital discharge.
We suspect that many of these patients did not experience post-
operative complications after discharge, and that this may have
affected our analysis. Lastly, as different surgical procedures are
performed for benign and malignant gynecologic cases (Table 2),
the likelihood of potential complications associated with the type
of procedure may vary between the two groups.

As the type of surgery and extent of surgical dissection varies
between the benign and malignant groups, one might indeed
expect to see a difference in operative time, hospital stay, intra-
operative complications and post-operative complications. The
implications of the differences between the benign and malignant
groups are important in accounting for variation in healthcare
costs, especially in the context of value-based payment. Based
on reports in the literature that the cost of operative time in
robotic-assisted gynecologic surgical cases is $18-32 per minute,
we estimate that a robotic surgery performed for a malignant
indication costs an average of $972-1,728 greater than a benign
case as a direct result of increased operating time [31-35]. Our
malignant cases also had a longer mean time to hospital discharge
by 3.5 hours than benign cases. Using a recent estimate which
asserts that the cost of hospital stay after robotic gynecologic
surgery is $6506 per day, we approximate an increase in cost of
around $949 as a direct result of longer hospital stay [36]. Our
findings were also notable for a higher rate of conversion to
laparotomy in the malignant group. This is important to consider
as the total cost of a conversion to laparotomy from robotic
gynecologic surgery to 30 days post-surgery has been shown
to be $7,829-15,249 greater compared to non-converted cases
[34,37]. Furthermore, as our results show higher readmission
rates among gynecologic oncology patients compared to benign
patients, it is essential to consider that the cost of readmissions
among this patient population is around $25,416 [38]. As there
are very few cost analyses specifically examining how the above
factors increase perioperative costs, further study is necessary
to better estimate these cost differences between benign and
malignant cases.

Advantages of our study include the pertinence of these
results to gynecologic surgeons at other institutions who perform
robotic-assisted surgery. To the extent of our knowledge, this is
the first study that has examined the differences in perioperative
outcomes between benign and malignant gynecologic surgical
cases specifically for robotic-assisted surgery. A primary
limitation of our analysis is the retrospective nature of this study:.
As mentioned previously, we could only capture data for patients
who returned to our institution for follow-up after the surgical

procedure. We likely did not account for all of the post-operative
complications, ER and urgent care visits and hospital readmissions.
Furthermore, this data is limited to a single institution, and may
not be representative of all practices.

In conclusion, differences in perioperative outcomes are
expected when comparing robotic-assisted gynecologic surgery
for benign and malignant indications. In our study, robotic surgery
performed for gynecologic malignancy is associated with longer
operating time, higher rates of conversion to laparotomy, lower
number of same-day discharges and more hospital readmissions
compared to their benign counterparts. The results of this study
should be considered when accounting for higher surgical risks
associated with malignancy, as perioperative complications
greatly influence patient counseling, surgical planning and
healthcare costs. With our healthcare systems moving toward
value-based payment models, knowledge of the distinction
between benign and malignant robotic-assisted gynecologic
surgery and its implications is imperative.
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