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H I G H L I G H T S

• Conversion to laparotomy was uncommon in women undergoing robotic gynecologic surgery.
• Increasing body mass index and non-white race were associated with conversion.
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Objectives. Todetermine risk factors associatedwith conversion to laparotomy forwomenundergoing robotic
gynecologic surgery.

Methods. The medical records of 459 consecutive robotic surgery cases performed between December 2006
and October 2011 by 8 different surgeons at a single institution were retrospectively reviewed. Cases converted
to laparotomywere compared to those completed robotically. Descriptive statistics were used to summarize the
demographic and clinical characteristics.

Results. Forty of 459 (8.7%, 95% CI 6.3%–11.7%)patients had conversion to open surgery. Reason for conversion
included poor visualization due to adhesions (13), inability to tolerate Trendelenburg (7), enlarged uterus (7),
extensive peritoneal disease (5), bowel injury (2), ureteral injury (1), vascular injury (1), bladder injury (1), tech-
nical difficultywith the robot (2), and inability to access abdominal cavity (1). 5% of caseswere converted prior to
docking the robot. On univariate analysis, preoperative diagnosis (p = 0.012), non-White race (p = 0.004),
history of asthma (p = 0.027), ASA score (p = 0.032), bowel injury (p = 0.012), greater BMI (p b 0.001),
need for blood transfusion (p b 0.001), and expected blood loss (p b 0.001) were associated with conversion.
On multivariate analysis, non-White race (OR 2.88, 95% CI 1.39–5.96, p = 0.004), bowel injury (OR 35.40, 95%
CI 3.00–417.28, p= 0.005), and increasing BMI (OR 1.06, 95% CI 1.03–1.09, p b 0.001) were significantly as-
sociated with increased risk for conversion. Prior surgery was not associated with conversion to open sur-
gery (p = 0.347).

Conclusion. Conversion to laparotomy was required for 8.7% of patients undergoing robotic surgery for a
gynecologic indication. Increasing BMI and non-white race were identified as the two preoperative risk fac-
tors associated with conversion.

© 2014 Elsevier Inc. All rights reserved.

Introduction

Advances in thefield ofminimally invasive surgery have contributed
to the widespread adoption of laparoscopic and robotic-assisted proce-
dures for the treatment of gynecologic malignancies. The benefits of
minimally invasive surgery compared with laparotomy for patients un-
dergoing surgical treatment of gynecologic cancer have beenwell docu-
mented. These advantages include lower blood loss, shorter length of
hospital stay, smaller incisionswith fewerwound complications, earlier
ambulation, and faster return to normal activities [1–7]. Furthermore,
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robotic surgery provides many benefits to the surgeon including 3-
dimensional visualization, more dexterous movements, and favor-
able ergonomics compared with traditional laparoscopic surgery
[8].

In 2005, the da Vinci surgical system was FDA cleared for use in gy-
necologic surgery and since that time the uptake of robotic surgery in
gynecologic oncology has continued to increase. Despite the wide-
spread adoption and continued rise in robotic cases, there are still pa-
tients that require conversion to laparotomy at the time of surgery. In
a Swedish study of the first 1000 robotic cases in a Swedish hospital,
conversion to laparotomy occurred in 3.7% of cases. The most common
reasons for conversion were extensive adhesions and unexpected can-
cer. They did not describe any preoperative factors associatedwith con-
version to laparotomy [9]. In our practice, patients are selected for
robotic surgery based on the indications for surgery and other pre-
operative factors.

The purpose of this study was to identify risk factors for conversion
to laparotomy by comparing the demographic characteristics and
intra-operative factors of patientswhowere scheduled for a robotic sur-
gery andwere converted to laparotomy to those completedwith the ro-
botic approach.

Methods

Following approval from the Institutional Review Board in 2007, a
prospective database of all planned robotic surgical procedures per-
formed in the Department of Gynecologic Oncology and Reproductive
Medicine was maintained. For this study we evaluated all patients
who were planned to have robotic surgery between December 2006
and October, 2011 at MD Anderson Cancer Center. The procedures
were performed by 8 gynecologic oncologists, all experienced in lapa-
roscopy. Cases were defined as patients whose surgery was completed
by an open approach; these included cases converted before and after
the robot was docked. Women with successful completion of robotic
surgery were used as controls. Preoperative variables analyzed includ-
ed: age, body mass index (BMI), race, smoking history, pre-operative
imaging (CT, MRI, ultrasound, PET/CT), American Association of Anes-
thesia Classification (ASA), cancer diagnosis, medical co-morbidities,
and surgical history. Intraoperative factors that were assessed included
reason for conversion to laparotomy, need for blood transfusion, intra-
operative complications (vascular injury, cystotomy, ureteral injury,
bowel injury), and estimated blood loss. Readmission within 30 days
of surgery was also evaluated.

Descriptive statistics were used to summarize the demographic and
clinical characteristics of patients overall and by conversion status.
Fisher's exact tests were used to compare the distribution of character-
istics between patients with (cases) and without conversion (controls)
for categorical variables. For continuous variables the Wilcoxon rank
sum test was used to compare medians between cases and controls.
Logistic regression methods were used to model the logit of the proba-
bility of conversion as a function of potential prognostic factors. Odds ra-
tios (ORs) for continuous variables represent the increased odds for
conversion for a 1 unit increase in the variable. ORs for categorical var-
iables represent the increased odds of conversion for the presence of
that variable. Multivariate logistic regression was performed with a
forward selection method considering those pre-operative factors
with p-values b 0.20 on univariate analysis. We included the factor
with the smallest p-value in the model first, and then added factors in
order of increasing p-value. Only factors with p-values b 0.05 were
allowed to remain in the model. We report the p-value for each factor
along with the OR and its 95% confidence interval. With 459 patients
we were able to estimate the percent of patients with conversion
with a 95% confidence interval with a precision of 4.4% or less. This
calculation was performed with nQuery Advisor® 7.0 (Copyright©
1995–2007, Statistical Solutions, Saugus, MA).

Results

A total of 459 patients were scheduled for robotic gynecologic sur-
gery during the study time period. Fig. 1 shows a breakdown of all pa-
tients included in the study. A total of 40 (8.7%, 95% CI 6.3%–11.7%)
cases were converted to laparotomy. There were 23/459 (5%) who
were converted prior to docking the robot. Once the robot was docked,
an additional 17/459 (3.7%) were converted to laparotomy. Conversion
rates were similar between years; 2006–2007 (2/26, 8%), 2008 (11/90,
12%), 2009 (10/143, 7%), 2010 (7/94, 7%), and 2011 (10/106, 9%).

The demographic and preoperative characteristics for the entire co-
hort are listed in Table 1. There was no difference in median age be-
tween cases and controls (51 versus 54.5 years, p = 0.192). Median
BMI was significantly higher in cases than in controls (36.6 versus
30.4 kg/m2, p b 0.001). Cases were more likely to be non-White (p =
0.004). There were no differences in medical comorbidities between
the two groups other than history of asthma (12.5% among cases versus
4.3% among controls, p= 0.027). Themost commonmedical comorbid-
ity was hypertension (41.4%), followed by diabetes (16.8%), depression
(10.0%), asthma (5.0%), history of myocardial infarction (2.0%), and
COPD (1.3%). One hundred thirty three (29.0%) patients reported a his-
tory of tobacco use. ASA score was associated with conversion to lapa-
rotomy (p = 0.032). The most common preoperative diagnosis was
endometrial cancer/hyperplasia (55.3%), followed by cervical cancer/
dysplasia (20.3%), adnexal mass (19.6%), and prophylactic BSO (1.3%).
Diagnosis was associated with an increased rate of conversion (p =
0.040). There was no difference in planned procedure between cases
and controls (p= 0.782). Most patients underwent preoperative imag-
ing with ultrasound (38.8%), followed by CT scan (34.0%), MRI (12.2%),
and PET/CT (2.6%). Preoperative imaging was not associated with con-
version to open surgery.

Table 2 compares prior surgical history between the two groups. 322
(70.2%) had prior open abdominal surgery and 138 (30.1%) had prior
laparoscopic surgery. The prior abdominal cases included exploratory
laparotomy (25.7%), cesarean section (14.8%), cholecystectomy (6.1%),
and appendectomy (9.6%). The prior laparoscopic cases included tubal
ligation (13.9%), unilateral salpingoophorectomy (2.8%), bilateral
salpingoophorectomy (0.4%), hysterectomy (7.0%), appendectomy
(1.7%), and cholecystectomy (7.6%). Prior surgery was not associated
with conversion to open surgery. There was no difference in surgical
history between cases and controls.

Reasons for conversion to laparotomy are listed in Table 3. A total of
40 cases required conversion to laparotomy; 23 before and 17 after
the robot was docked. The most common reasons were poor visualiza-
tion due to adhesions (13, 32%), inability to tolerate Trendelenburg
(7, 17.5%), an enlarged uterus (7, 17.5%) and extensive peritoneal dis-
ease (5, 12.5%). For amajority of these cases (20/32, 62.5%), the decision
to convert to an open procedure was made prior to docking the robot.
Additional indications included bowel injury [2], ureteral injury [1], vas-
cular injury [1], and technical difficulty with the robot [2].

Intraoperative complications were uncommon and included ure-
teral injury (0.7%), bowel injury (0.7%), vascular injury (0.4%), and
cystotomy (0.4%). On univariate analysis, bowel injury (p = 0.012)
was the only intraoperative complications associated with conversion
to an open procedure. The median estimated blood loss for robotic sur-
gerywas 50mL (range 0–900) comparedwith 299mL (range 50–1600)
for those requiring conversion (p b 0.001). A total of 25 patients
(5.4%) received a blood transfusion. The transfusion rate was signif-
icantly higher (p b 0.001) among patients that required conversion
(n = 9, 22.5%) than those that did not (n = 16, 3.8%). Twenty-nine
(6.3%) patients were readmitted to the hospital within 30 days of
surgery.

On multivariate analysis of pre-operative factors we found increas-
ing BMI (OR 1.07, 95% CI 1.03–1.10, p b 0.001) and non-White race
(OR 2.43, 95% CI 1.24–4.76, p b 0.001) to be the only factors significantly
associated with increased risk for conversion.
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