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RCT’S: THE MOST RELIABLE FORM OF SCIENTIFIC 
EVIDENCE?
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ADVANTAGES OF RCT’S

Most reliable form of scientific 
evidence

Hypothesis testing: superiority, non-
inferiority, equivalence

Efficacy, effectiveness

Eliminates bias in treatment 
assignment

Facilitates blinding of investigators, 
participants and assessors

Data can be combined into 
systematic reviews and meta-analysis
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BUT, ALSO PRESENTING SOME LIMITATIONS

Not appropriate power

Too large sample sizes studying 
rare events

Too long and too costly when 
outcomes in distant future. 
Risk of loss of relevance at time of 
publication

internally valid, but presenting 
problem of external validity
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I CONCUR WITH NEZHAT ET AL. (2019)

Ramirez PT, Frumovitz M, Pareja R, et al. Minimally invasive 
versus abdominal radical hysterectomy for cervical cancer. N 
Engl J Med 2018;379:1895–904.

“Averaged reporting without considering the variations in surgical 
proficiency could result in unforeseen adverse consequences, such as 
the recently released Food and Drug Administration statement that 
used the trial by Ramirez et al15 as evidence to caution against robot-
assisted surgical devices for treatment of patients with cancer.24 

It is our hope that, contrary to the Food and Drug Administration 
cautionary statement, minimally invasive surgical approach should 
not be replaced by open surgery based on the averaged results of the 
Ramirez et al trial”.
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RCT’S: ALSO FOR ROBOT-ASSISTED SURGERY?
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RCT COMPARING OPEN AND ROBOTIC SURGICAL APPRAOCHES
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SO, BOTH PROCEDURES YIELD SIMILAR FUNCTIONAL OUTCOMES. 
HOWEVER, INTER- AND INTRA-SURGEON VARIABILITY ARE SOURCES OF 
CONFOUNDING AND SHOULD BE MODELLED

Surgical heterogeneity was well managed while every procedure was done 
by the same surgeon who had the most expertise in each approach. 

However, the two surgeons had a completely different background at the 
commencement of the trial: the robotic surgeon had completed a 2-year 
robotic fellowship followed by 200 robotic prostatectomies, while the open 
surgeon had 15 years post-fellowship experience and had done 1500 
procedures. 

So, robotic surgery helps to achieve the same functional outcomes earlier 
and faster. In other words, the surgical learning curve of the robotic 
surgeon appears shorter compared to the open surgeon in terms of 
functional outcomes. 

Adapted from: Fossati, N. & A. Mottrie, Robotic versus open radial prostatectomy: What do 
we expect from a RCT?, ORSI Academy, Melle, Belgium
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HIERARCHICAL FACTORS AFFECTING INDIVIDUAL SURGEON 
LEARNING CURVES: A PLEA FOR A PROBABILISTIC APPROACH

Cook, J. A., Ramsay, C. R., & Fayers, P. (2001). Statistical evaluation of 
learning curve effects in surgical trials. Clinical Trials, 1, 421-427. 
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IN 2001, WE UNDERSTOOD THE PROBLEM, BUT DID NOT HAVE A 
SOLUTION ROLLED OUT
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THE NEED FOR A SURGICAL LEARNING SYSTEM: WHAT WE CAN 
LEARN FROM THE PHARMA EXPERIENCE

Katkade,	V.	B.,	Sanders,	K.	N.,	&	Zou,	K.	H.	(2018).	Real	world	data:	an	opportunity	to	supplement	existing	evidence	for	the	use	of	
long-established	medicines	in	health	care	decision	making.	Journal	of	multidisciplinary	healthcare,	11,	295-304.	
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THE FUTURE OF SURGICAL RCT’S: STRATIFIED FOR SURGICAL 
PROFICIENCY AND LONGITUDINAL IN NATURE

No need for cohort-based 
averaged reporting in Kaplan –
Meyer plots

Instead, stratified randomization 
is needed with variation 
reported for surgical skills or 
volume. 

Reporting not only cohort 
averages and ranges but also; 

By quartile skill, centre size, 
centre

By surgeon

Stratification obtained by 
supervised (Tree-based) or 
unsupervised learning

IMPORTANT NOTICE: Need for 
4V’s in data capture: volume, 
variety, veracity, and velocity

Supervised Learning Unsupervised Learning
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SURGICAL QUALITY LEARNING SYSTEMS REQUIRE A RWE-BASED 
INSIGHT-PROVIDING NETWORK

Geldof,	T.,	Huys,	I.,	&	Van	Dyck,	W.	(2019).	Real-World	Evidence	Gathering	in	Oncology:	The	Need	for	a	
Biomedical	Big	Data	Insight-Providing	Federated	Network.	Frontiers	in	Medicine,	6(43),	
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CONCLUSION: FROM RCT TO RWE

Surgical RCT reporting only make sense when stratified 
for surgeon proficiency

Surgical Centre-based RWE registries should be set up 
to longitudinally capture qualitative surgical procedure 
process data

Data capture should respect the 4V’s as a prerequisite 
for statistical learning analytics
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