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Benefits of robotic cystectomy with intracorporeal diversion for patients
with low cardiorespiratory fitness: A prospective cohort study
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Abstract

Background: Patients undergoing radical cystectomy have associated comorbidities resulting in reduced cardiorespiratory fitness.
Preoperative cardiopulmonary exercise testing (CPET) measures including anaerobic threshold (AT) can predict major adverse events
(MAE) and hospital length of stay (LOS) for patients undergoing open and robotic cystectomy with extracorporeal diversion. Our objective
was to determine the relationship between CPET measures and outcome in patients undergoing robotic radical cystectomy and intracorporeal
diversion (intracorporeal robotic assisted radical cystectomy [iRARC]).
Methods: A single institution prospective cohort study in patients undergoing iRARC for muscle invasive and high-grade bladder cancer.

Inclusion: patients undergoing standardised CPET before iRARC. Exclusions: patients not consenting to data collection. Data on CPET
measures (AT, ventilatory equivalent for carbon dioxide [VE/VCO2] at AT, peak oxygen uptake [VO2]), and patient demo-
graphics prospectively collected. Outcome measurements included hospital LOS; 30-day MAE and 90-day mortality data, which were
prospectively recorded. Descriptive and regression analyses were used to assess whether CPET measures were associated with or predicted
outcomes.
Results: From June 2011 to March 2015, 128 patients underwent radical cystectomy (open cystectomy, n ¼ 17; iRARC, n ¼ 111).

A total of 82 patients who underwent iRARC and CPET and consented to participation were included. Median (interquartile range): age ¼ 65
(58–73); body mass index ¼ 27 (23–30); AT ¼ 10.0 (9–11), Peak VO2 ¼ 15.0 (13–18.5), VE/VCO2 (AT) ¼ 33.0 (30–38). 30-day MAE
¼ 14/111 (12.6%): death ¼ 2, multiorgan failure ¼ 2, abscess ¼ 2, gastrointestinal ¼ 2, renal ¼ 6; 90-day mortality ¼ 3/111 (2.7%).
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AT, peak VO2, and VE/VCO2 (at AT) were not significant predictors of 30-day MAE or LOS. The results are limited by the absence of
control group undergoing open surgery.
Conclusions: Poor cardiorespiratory fitness does not predict increased hospital LOS or MAEs in patients undergoing iRARC. Overall,

MAE and LOS comparable with other series. r 2016 Elsevier Inc. All rights reserved.
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1. Introduction

The incidence of bladder cancer increases with age and
is associated with smoking and exposure to industrial
carcinogens. Consequently, premorbid conditions that lead
to reduced performance status, such as cardiovascular
disease, are apparent in the treated population [1]. Radical
cystectomy with urinary diversion remains the gold
standard treatment for muscle invasive bladder cancer and
nonmuscle invasive disease in selected patients. Following
radical cystectomy, the major adverse event rate is around
15% and the 90-day mortality is between 1.7% and 9%,
both of which reflect the effect of surgery in a patient group
with reduced performance status [2–4].

A number of methods exist to measure performance
status with the intention to predict postoperative adverse
events and their use is recommended before major surgery
[5–8]. Tools such as the American Society of Anaesthesi-
ologists (ASA) index, Charlson comorbidity index, Eastern
Cooperative Oncology Group performance index can be
used to assign risk for major complication and mortality
following radical cystectomy. Another method, cardiopul-
monary exercise testing (CPET) has the distinct advantage
of measuring the efficiency of physiological oxygen
exchange, and therefore cardiorespiratory function (CRF)
for the individual being tested. This allows clinicians to
create a personalized risk profile with which to predict
postoperative morbidity and mortality [9,10]. Systemic
complications that occur following major surgery arise in
part because of the inability of patients with poor CRF to
meet the increased perioperative oxygen demand which
arises because of a systemic inflammatory response [11,12].
Measuring the peak oxygen uptake (peak VO2) during
exercise, the threshold at which anaerobic respiration begins
to supplement aerobic respiration, the anaerobic threshold
(AT), and the peak VO2 and ventilatory equivalent for
carbon dioxide (VE/VCO2) which gives a measure of
pulmonary efficiency can predict postoperative morbidity
and mortality [10,13–15]. Patients with a poor CPET result
are at much higher risk of perioperative cardiac morbidity
and death [9,10,13–15]. Variables derived from CPET
including AT and VEO2 are predictive of major complica-
tions and length of stay (LOS) following open cystectomy
(ORC) and also robotic assisted radical cystectomy (RARC)
with extracorporeal diversion (extracorporeal RARC
[eRARC]) [14,15].

We sought to determine the association between
cardiorespiratory fitness, as measured by CPET, and major
complications or hospital LOS in patients undergoing
Intracorporeal RARC (iRARC). Our hypothesis was that
the described CPET measures (AT and VEO2), which are
predictive of outcome for ORC and eRARC should also
predict outcome in patients undergoing iRARC [14,15].

2. Patients and methods

2.1. Patients

Over a 45-month period, 128 patients underwent radical
cystectomy at a single pelvic uro-oncology center. Overall,
17 patients underwent planned ORC: 7 patients had
previous pelvic or perineal surgery, 2 had radiotherapy for
prostate cancer, 2 patients had clinical T4 stage, 4 patients
had a concurrent procedure, and 2 patients were randomized
to open surgery as part of a randomized controlled trial
comparing open cystectomy to minimal invasive cystectomy
(BOLERO) (NCT01196403). The iRARC was performed in
the remaining 111 cases (Fig.). CPET was performed on
iRARC patients before cystectomy (median: 34 days). Techni-
cal aspects of iRARC have been previously described [16,17].

2.2. Ethics

All patients gave written informed consent for the results
of their CPET to be stored on an institutional database.
Local Research Ethics Committee approval was given for
the collection of CPET data on an institutional database
(reference: 12/LO/0192).

Fig. Flow diagram illustrating case selection.
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