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In considering the Assessment of Ventilation during general
AnesThesia for Robotic surgery (AVATaR) study published in
the British Journal of Anaesthesia,' we would like to reflect on the
definition and clinical relevance of postoperative complica-
tions after abdominal robot-assisted surgery. Queiroz and
colleagues’ performed this substantial multicentre prospec-
tive clinical trial assessing postoperative pulmonary compli-
cations (PPCs) in 905 abdominal robot-assisted surgical

patients from 34 hospitals in nine countries. They concluded
that PPCs occur frequently (20%) in the first 5 days after
abdominal robot-assisted surgery, are not associated with
perioperative ventilator parameters, but are associated with a
longer hospital stay. An important concern with regard to
these findings is the clinical relevance of the surrogate
outcome ‘unplanned need for oxygen’, defined in the trial as a
Pao, <60 mm Hg or Spo, <92% in room air, or Spo, <88% when
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prior pulmonary disease was present, as the reported 20% of
PPCs consisted of 18.7% unplanned need of oxygen and only
0.8% acute respiratory failure, 0.4% pneumonia, and 0.1%
acute respiratory distress syndrome.

Unplanned need of oxygen is considered a Grade I (‘any
deviation from the normal postoperative course without the
need for pharmacological treatment or surgical, endoscopic
and radiological interventions?) in the Clavien—Dindo clas-
sification of postoperative complications. It is well estab-
lished that the inflammatory response to surgery is
accompanied by a temporarily higher tissue oxygen demand
and low mixed venous oxygen saturation,’ and that oxygen
therapy, not standardised in this study, increases oxygen
supply and pulse oximeter saturation.* Whilst we agree that
in a fully awake (no residual sedative effects or influence of
opioids) patient without residual neuromuscular block, a
low arterial oxygen saturation is indicative of a pulmonary
problem, the influence of these factors was not eliminated,
which makes designation of the cause unreliable. Accord-
ingly, a transient oxygen supply—demand mismatch does
not necessarily indicate a pulmonary problem. Moreover, a
local inflammatory response to surgery also induces remote
inflammatory reactions in the lung independent of the
ventilation approach.’

Surrogate outcomes are often easier to measure than true
endpoints, but carry the major pitfall of misrepresentation of
the outcome of interest. The Cochrane Handbook for Systematic
Reviews of Interventions stresses interpretation of surrogate
endpoints with great caution, as the effect of an intervention
may even be reversed for a surrogate compared with the
clinically relevant outcome.® When investigating the influence
of ventilatory parameters on pulmonary outcomes, it is crucial
to distinguish if the observed hypoxaemia has a (partially)
pulmonary origin. Because of the tremendous heterogeneity in
outcomes across perioperative clinical trials, the Standardised
Endpoints in Perioperative Medicine (StEP) collaboration
developed a consensus definition of Core Outcome Measures
in Perioperative and Anaesthetic Care (COMPAC).” Here, we
feature the clinical significance of applying these core
outcome measures in research regarding abdominal robot-
assisted surgery. To this end, we will illustrate the COMPAC
outcomes and their significance and application in perioper-
ative research, followed by the more general challenges of
robotic surgery.

Core Outcome Measures in Perioperative and
Anaesthetic Care

The StEP collaboration identified 12 outcome working groups
that have each performed an extensive literature review fol-
lowed by a Delphi consensus process to identify a compre-
hensive set of representative outcomes to assess quality and
interventions in perioperative care.” We propose that these 12
categories can be ranked from critical to of limited importance
for clinical decision-making according to the Grading of Rec-
ommendations Assessment, Development and Evaluation
(GRADE) approach, as also adopted in systematic reviews of
the Cochrane collaboration (Fig. 1).% Surrogate outcomes are
not included in these core outcomes, and their clinical sig-
nificance depends on the correlation with true endpoints.
The GRADE approach was deliberately designed to focus on
patient-important outcomes, which is why use of resources is
lower on the scale of importance than factors, such as quality

of recovery and (serious) complications. Of course, duration of
hospital stay and healthcare costs are certainly relevant from
a societal perspective. The respiratory COMPAC working group
identified four clinically relevant pulmonary complications
with a common pathophysiological mechanism of airway
collapse or contamination: (i) atelectasis detected on CT or
chest radiograph, (ii) pneumonia using the US Centers for Dis-
ease Control and Prevention criteria, (iii) acute respiratory
distress syndrome using the Berlin consensus definition, and (iv)
pulmonary aspiration (clear clinical history and radiological
evidence).’ After diagnosis, the complication is graded by
severity based on the amount of oxygen required or the need
for (non)invasive ventilation. The committee advises to
consider pulmonary complications with a different underlying
mechanism (e.g. pulmonary embolism, pleural effusion,
cardiogenic pulmonary oedema, pneumothorax, and bron-
chospasm) separately and only when relevant to the investi-
gated intervention.

The authors of the AVATaR study report that there was no
way to grade the PPCs or other complications, and did not
report the amount of oxygen that was needed. The majority of
patients received short- or long-acting opioids; thus, respira-
tory depression may have caused the need for oxygen. When
supplemental oxygen was part of routine care, which is often
the case in the PACU, it was not registered. Unplanned (non)
invasive ventilation was defined separately, so the need of
oxygen was mild to moderate in severity. Without a pulmo-
nary diagnosis, the clinical significance of this surrogate
outcome is low, as we do not know what we are observing.
Applying the COMPAC classification in study designs will
allow for higher quality and superior comparability between
trials.

Applying COMPAC in abdominal robot-
assisted surgery studies

Laparoscopic or minimally invasive surgery has become the
gold standard for many abdominal surgeries, as a faster recov-
ery and a decrease in perioperative morbidity with equal onco-
logical outcomes were shown for many procedures when
compared with open surgery.’® Robot assistance was intro-
duced to enhance the minimally invasive technique further and
allow for superior vision and greater surgical precision. Whether
this translates to superior outcomes is still a point of debate.
This discussion was reintroduced by a negative trial from
Ramirez and colleagues! in 2018, who reported a lower rate of
disease-free survival and overall survival for minimally invasive
(laparoscopic and robot-assisted surgery combined) radical
hysterectomy compared with open surgery for cervical cancer.
In this light, we present and contemplate several important
reviews and trials in robot-assisted surgery that report on the
most critical outcomes in the COMPAC hierarchy of outcomes:
survival, organ failure, and cancer progression or recurrence.
This prospective randomised trial (n=631) reported a 3 yr
disease-free survival of 91.2% for minimally invasive surgery
and 97.1% for open surgery, with a hazard ratio of 3.74 (95%
confidence interval [CI]: 1.63—8.58) for recurrence or death
from cervical cancer. Moreover, 3 yr overall survival was 93.8%
for minimally invasive surgery and 99% for open surgery, with
a hazard ratio of 6.00 (95% CI: 1.77—20.30) for death from any
cause. The initial primary outcome was 4.5 yr disease-free
survival with a planned enrolment of 740 patients. However,
the data safety monitoring committee prematurely ended the
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Hierarchy of Core Outcome Measures in Perioperative and
Anaesthetic Care according to the GRADE approach
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Fig 1. The 12 Core Outcome Measures in Perioperative and Anaesthetic Care outcome groups ranked according to the GRADE approach.
Surrogate outcomes are not included in these core outcomes, are never critical for decision-making, but may vary in importance
depending on their correlation with true endpoints. The respiratory outcomes and their grading are featured in more detail. ARDS, acute
respiratory distress syndrome; GRADE, Grading of Recommendations Assessment, Development and Evaluation.

trial because of the higher mortality rate in the minimally
invasive surgery group. This difference was not attributable to
robotic assistance; only 15.6% of the minimally invasive sur-
gery group consisted of robot-assisted procedures, and the
authors found no significant between-group difference when
separating laparoscopy from robot-assisted surgery. So, why
was this crucial difference only discovered now? Is this sur-
gical procedure different from other abdominal surgeries, or
have cancer recurrence and mortality not been a primary
focus of laparoscopic vs open surgery trials until now? The
finding was confirmed in two large meta-analyses comparing
minimally invasive to open radical hysterectomy for early-
stage cervical cancer,'®'® where again no added (or
decreased) risk was found for robotic assistance. The 2020
National Comprehensive Cancer Network guidelines were
updated and now advise the use of an open abdominal
approach for radical hysterectomy in patients with cervical
cancer. A similar outcome difference was seen for conven-
tional laparoscopy vs robot-assisted surgery in gynaecological
surgery. A Cochrane review of patients undergoing hysterec-
tomy or sacrocolpopexy for malignant and non-malignant
diseases revealed that only one study reported on (in this
article, 30 day) mortality.’* Survival outcomes were not

reported and there was no comparative evidence on cancer
recurrence, which means non-inferiority and safety of robot-
assisted surgery were presumed based on a comparable
complication rate and not on outcomes more important in the
hierarchy.

The importance of a uniform and suitable outcome defini-
tion is illustrated by a meta-analysis from 2019 investigating
recurrence-free survival and progression-free survival in
robot-assisted vs open cystectomy.'® Satkunasivam and col-
leagues'® present data from five trials with a total of 560 par-
ticipants, with the majority enrolled in the Robot-Assisted
Radical Cystectomy Versus Open Radical Cystectomy in Pa-
tients with Bladder Cancer (RAZOR) trial (n=350) from Parekh
and colleagues'® and a study by Bochner and colleagues®’
(n=118). The authors of the meta-analysis express concerns
regarding the reporting of cancer recurrence, as outcomes are
defined differently between studies. Despite no clear higher
likelihood in one group, they did find significant differences in
patterns of recurrence between robot-assisted and open
radical cystectomy. This may signify that these surgical
techniques affect cancer growth and metastasis in a different
way, although retrospectively comparing the short-term
follow-up of a new technique with the longer-term follow-up
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of an already-replaced technique can be problematic.’® Lastly,
it is important to realise that non-inferiority can diverge,
depending on the definition of the outcome (survival with or
without progression, overall or with a specific cause, and local
or overall relapse), but also tumour grade and cancer inva-
siveness are important factors to consider when deciding on
optimal surgical technique.

A 2018 meta-analysis on robot-assisted vs laparoscopic
surgery for rectal cancer reported on 23 studies, including a
total of 4348 patients. No significant differences were found for
3 yr overall and disease-free survival, overall recurrence,
metastatic recurrence, and local recurrence.’® A retrospective
study on lymph node dissection for low rectal cancer (n=426)
confirmed this finding for 5 yr overall and relapse-free sur-
vival, but reported a lower 5 yr local relapse-free survival for
open dissection (90.9% us 98.6% for robot assisted; P=0.029).%°
Ploussard and colleagues?’ prospectively collected data for
2386 patients undergoing laparoscopic or robot-assisted
radical prostatectomy between 2001 and 2011, and concluded
an equal survival and overall short-term oncological outcome.
A subgroup analysis of pT2 tumours, however, showed lower
rates of positive margins (odds ratio: 0.396; P=0.030) for robot-
assisted surgery, whereas this difference was not present for
pT3 tumours. The authors conclude that a longer follow-up is
justified for oncological outcomes. Compared with pharma-
cological interventions, there seems to be a considerable delay
(of smaller retrospective studies) before new or ‘improved’
surgical techniques are put to the test in sufficiently large and
high-quality RCTs that investigate the outcomes we are most
interested in. As Fernandes and Giulianotti’’ concluded in
their 2013 review on robot-assisted pancreatic surgery, ‘the
prudency in waiting for more robust prospective trials before
considering such a platform as the “gold standard” is justified;
however, it is likely, as has happened in the past, that the surgical
community will accept it as standard practice before any prospective
randomized trial has been carried out’.

Learning curve and training

An important factor that must be discussed when evaluating
outcomes of robotic surgery is the pronounced presence of a
learning curve. Robotic surgery is not simply another version of
laparoscopic surgery, and skills do not naturally transfer be-
tween techniques. Handling of robotic instruments and tactile
tissue perception are different and require adequate training. So
much so that two recent studies identified that this learning
curve is a significant predictor for progression-free survival in
radical hysterectomy for the treatment of cervical cancer.?*?*
Despite increasing use of robotic techniques, it is not yet prop-
erly embedded in surgical education programmes. A survey
across 240 Accreditation Council for Graduate Medical
Education-approved general surgery training programmes in
the USA reveals that most residents report having assisted in 10
or fewer robotic cases, often only with trocar placement and
docking and undocking of the robot. And 60% of respondents
indicate that they received no education or training before
participating in their first robotic case.?” Evidently, this insuffi-
cient training is seriously damaging to critical patient outcome
measures and should be addressed.

Anaesthetic challenges in robotic surgery

Compared with open and laparoscopic surgery, robotic sur-
gery comes with additional anaesthetic challenges

predominantly concerning positioning and restricted patient
access.’® Many robotic procedures require steep Trendelen-
burg position that does not only compromise respiratory and
cardiovascular function, but can also lead to vascular and
thromboembolic complications, airway, facial and cerebral
oedema, and peripheral neuropathies. Limited access to and
visibility of the patient once the robot is docked mean many
necessary precautions (padding and secure positioning), and
potentially required interventions (e.g. invasive lines) need to
be anticipated to prevent interruption of the procedure or se-
vere position- or compression-related complications.?® Expert
panel consensus recommendations for lung-protective venti-
lation were developed to optimise pulmonary function during
and after surgery.?’

As clearly featured in the pulmonary COMPAC definition,
prevention of airway collapse and contamination is the key
goal. This means attention to the consequences of positioning,
tidal volumes, PEEP, inspiratory—expiratory ratio, Fio,, alveolar
recruitment manoeuvres, and optimising the patient’s emer-
gence from anaesthesia to prevent atelectasis. The AVATaR
trial reports that lung-protective ventilation was used in two-
thirds of patients without further specification of components,
such as extubation, which may also explain why no associa-
tion was found between ventilatory parameters and PPCs. The
consensus recommendations provide guidance but concur-
rently emphasise the high number of influencing factors, such
as pre-existing lung disease, cardiovascular status, BMI, the
type of surgical procedure, and many others that call for a
tailored approach in every patient. Use of the robotic tech-
nique is one more factor in the anaesthesiologist’s decision-
making, where the combination of pneumoperitoneum with
extreme positioning demands additional pulmonary
consideration.

Conclusions

The currently available major trials and reviews on minimally
invasive and open surgery illustrate the importance of high-
quality prospective randomised clinical trials that investigate
the most important core outcomes in perioperative care. Well-
designed randomised studies can prompt critical changes in
treatment—changes that may be long overdue when there is a
considerable delay in evaluation of a treatment after imple-
mentation into daily clinical practice. Surrogate outcomes and
outcomes lower in the hierarchy do not necessarily represent
or translate to the outcomes of most interest. Results from one
type of abdominal surgery cannot automatically be extrapo-
lated to a different surgical procedure or underlying pathology.
The COMPAC hierarchy is eminently suitable to provide the
foundation for evaluation of existing research and for the
future design of higher-quality studies.

Authors’ contributions

Concept drafting: MCW

Data acquisition: KIA, GR-B, JPM

Data analysis: KIA, MCW

Data interpretation: all authors

Writing of paper: KIA

Critical revision of paper: GR-B, JPM, MCW
Revision of final paper: CK, G-JS

Approval of final paper: all authors



360 |

Editorials

Declarations of interest

JPM has received research grants from Merck, General Electric,
Johnson & Johnson, and Medtronic, and is Treasurer of the
European Society for Perioperative Care of the Obese Patient.
MCW has received research grants from Merck Sharp &
Dohme, Bayer, and Griinenthal, outside the submitted work.
The other authors have nothing to disclose.

References

1.

10.

11.

12.

Queiroz VNF, da Costa LGV, Barbosa R, et al. Ventilator
management and outcomes in patients undergoing gen-
eral anaesthesia for robotic-assisted abdominal surgery—
an international, multicentre observational study. Br ]
Anaesth 2020; 126: 533—43

. Dindo D, Demartines N, Clavien PA. Classification of sur-

gical complications: a new proposal with evaluation in a
cohort of 6336 patients and results of a survey. Ann Surg
2004; 240: 205—-13

. Tanczos K, Molnar Z. The oxygen supply—demand bal-

ance: a monitoring challenge. Best Pract Res Clin Anaes-
thesiol 2013; 27: 201—7

. Curry JP, Jungquist CR. A critical assessment of moni-

toring practices, patient deterioration, and alarm fatigue
on inpatient wards: a review. Patient Saf Surg 2014; 8:
29-49

. Shin S, Na S, Kim OS, Choi YS, Kim SH, Oh Y]J. Effect of

pneumoperitoneum on oxidative stress and inflammation
via the arginase pathway in rats. Yonsei Med ] 2016; 57:
238—46

. McKenzie JE, Brennan SE, Ryan RE, Thomson H]J,

Johnston RV, Thomas J. Defining the criteria for including
studies and how they will be grouped for the synthesis. In:
Higgins JPT, Thomas J, Chandler J, et al., editors. Cochrane
handbook for systematic reviews of interventions, version 6.0;
2019. Available from: www.training.cochrane.org/
handbook. Accessed October 2020

. Myles PS, Grocott MPW, Boney O, Moonesinghe SR,

COMPAC-StEP Group. Standardizing end points in peri-
operative trials: towards a core and extended outcome set.
Br ] Anaesth 2016; 116: 586—9

. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging

consensus on rating quality of evidence and strength of
recommendations. BMJ 2008; 336: 924

. Abbott TEF, Fowler AJ, Pelosi P, et al. A systematic review

and consensus definitions for standardised end-points in
perioperative medicine: pulmonary complications. Br J
Anaesth 2018; 120: 1066—79

Buia A, Stockhausen F, Hanisch E. Laparoscopic surgery: a
qualified systematic review. World ] Methodol 2015; 5: 238—54
Ramirez PT, Frumovitz M, Pareja R, et al. Minimally
invasive versus abdominal radical hysterectomy for cer-
vical cancer. N Engl ] Med 2018; 379: 1895—904

Nitecki R, Ramirez PT, Frumovitz M, et al. Survival after
minimally invasive vs open radical hysterectomy for
early-stage cervical cancer: a systematic review and meta-
analysis. JAMA Oncol 2020; 6: 1019—27

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Wang Y, Li B, Ren F, Song Z, Ouyang L, Liu K. Survival
after minimally invasive vs. open radical hysterectomy
for cervical cancer: a meta-analysis. Front Oncol 2020; 10:
1236

Lawrie TA, Lu H, Lu D, et al. Robot-assisted surgery in
gynaecology. Cochrane Database Syst Rev 2019; 4:
CD011422

Satkunasivam R, Tallman CT, Taylor JM, Miles B]J,
Klaassen Z, Wallis CJD. Robot-assisted radical cystectomy
versus open radical cystectomy: a meta-analysis of
oncologic, perooperative, and complication-related out-
comes. Eur Urol Oncol 2019; 2: 443—7

Parekh DJ, Reis IM, Castle EP, et al. Robot-assisted radical
cystectomy versus open radical cystectomy in patients
with bladder cancer (RAZOR): an open-label, randomised,
phase 3, non-inferiority trial. The Lancet 2018; 391: 2525—-36
Bochner BH, Dalbagni G, Sjoberg DD, et al. Comparing
open radical cystectomy and robot-assisted laparoscopic
radical cystectomy: a randomized clinical trial. Eur Urol
2015; 67: 1042—-50

Chade DC, Laudone VP, Bochner BH, Parra RO. Oncological
outcomes after radical cystectomy for bladder cancer:
open versus minimally invasive approaches. J Urol 2010;
183: 862—9

Ohtani H, Maeda K, Nomura S, et al. Meta-analysis of robot-
assisted versus laparoscopic surgery for rectal cancer.
In vivovol. 32; 2018. p. 611—23

Yamaguchi T, Kinugasa Y, Shiomi A, et al. Oncological
outcomes of robotic-assisted laparoscopic versus open
lateral lymph node dissection for locally advanced low
rectal cancer. Surg Endosc 2018; 32: 4498—505

Ploussard G, de la Taille A, Moulin M, et al. Comparisons
of the perioperative, functional, and oncologic outcomes
after robot-assisted versus pure extraperitoneal laparo-
scopic radical prostatectomy. Eur Urol 2014; 65: 610—9
Fernandes E, Giulianotti PC. Robotic-assisted pancreatic
surgery. ] Hepatobiliary Pancreat Sci 2013; 20: 583—98

Eoh KJ, Lee J, Nam EJ, Kim S, Kim SW, Kim YT. The insti-
tutional learning curve is associated with survival out-
comes of robotic radical hysterectomy for early-stage
cervical cancer—a retrospective study. BMC Cancer 2020;
20: 152

Kim S, Min K], Lee S, et al. Learning curve could affect
oncologic outcome of minimally invasive radical hyster-
ectomy for cervical cancer. Asian J Surg 2020. https://
doi.org/10.1016/j.asjsur.2020.05.006. Advance Access pub-
lished on May 25

Farivar BS, Flannagan M, Leitman IM. General surgery
residents’ perception of robot-assisted procedures during
surgical training. J Surg Educ 2015; 72: 235—42

Ashrafian H, Clancy O, Grover V, Darzi A. The evolution of
robotic surgery: surgical and anaesthetic aspects. Br ]
Anaesth 2017; 119: i72—84

Young CC, Harris EM, Vacchiano C, et al. Lung-protective
ventilation for the surgical patient: international expert
panel-based consensus recommendations. Br ] Anaesth
2019; 123: 898—913


http://refhub.elsevier.com/S0007-0912(20)30895-3/sref1
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref1
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref1
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref1
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref1
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref1
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref2
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref2
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref2
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref2
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref2
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref3
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref4
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref4
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref4
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref4
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref4
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref5
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref5
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref5
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref5
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref5
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref7
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref7
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref7
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref7
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref7
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref8
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref8
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref8
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref9
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref9
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref9
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref9
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref9
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref10
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref10
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref10
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref11
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref11
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref11
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref11
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref12
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref12
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref12
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref12
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref12
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref13
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref13
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref13
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref13
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref14
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref14
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref14
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref15
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref15
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref15
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref15
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref15
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref15
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref16
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref16
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref16
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref16
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref16
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref17
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref17
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref17
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref17
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref17
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref18
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref18
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref18
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref18
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref18
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref19
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref19
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref19
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref19
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref20
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref20
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref20
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref20
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref20
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref21
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref21
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref21
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref21
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref21
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref22
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref22
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref22
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref23
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref23
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref23
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref23
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref23
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref23
https://doi.org/10.1016/j.asjsur.2020.05.006
https://doi.org/10.1016/j.asjsur.2020.05.006
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref25
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref25
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref25
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref25
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref26
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref26
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref26
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref26
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref27
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref27
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref27
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref27
http://refhub.elsevier.com/S0007-0912(20)30895-3/sref27

	Revisiting postoperative complications after abdominal robot-assisted surgery: applying the Core Outcome Measures in Periop ...
	Core Outcome Measures in Perioperative and Anaesthetic Care
	Applying COMPAC in abdominal robot-assisted surgery studies
	Learning curve and training
	Anaesthetic challenges in robotic surgery
	Conclusions
	Authors' contributions
	Declarations of interest
	References


