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What	is	the	goal	of	Surgical	research?

To	determine	if	a	surgical	therapy	makes	a	positive	difference	
to	the	people	receiving	it.

Which	people?

Which	surgery?



removal	of…

• Bias
• Placebo	effect
• Confounding	variables





Relevant	Factors:
• Canopy	

• Design
• Size

• Air	density
• Altitude
• Temperature

• Load
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Clinical	trial	design

• The	study	subjects	- inclusion/exclusion	criteria
• The	treatment
• The	comparitor
• The	randomisation
• Crossover?
• The	assessor
• The	analysis

• ‘Intention-to-treat’	or ‘as	treated’
• Statistics
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Internal	vs. External	Validity

Bias	should	be	removed	and	and	the	effects	of	confounding	factors	
minimised,	but…

it’s	also	important	to	provide	a	focused	research	question	– with	
limited	heterogeneity	of	
1) the	condition	being	treated	and	

2) the	treatment	provided.		

The	issue	under	investigation	shouldn’t	be	too	general	or	the	results	
may	be	attenuated	by	combining	clinical	outcomes	from	situations	
where	a	treatment	doesn’t	work	with	those	where	it	does.



:>*+'0&-($+.-*-



! +=4%&-'+'14%#4%#+%1(4%&(++#7)'%4(%85;'%+'1+#7)'%'3#2'1$'>
75+'2%2'$#+#(1+%57(,4%4"'%,+'%(9%2'$(8&-'++#3'%+,-.'-/%9(-%
+&#15)%+4'1(+#+%5+%4"'%'3#2'1$'%75+'%#+%&((-%512%+,-.#$5)%
-54#(15)'%,1$)'5-<,-



! +=4%&-'+'14%#4%#+%1(4%&(++#7)'%4(%85;'%+'1+#7)'%'3#2'1$'>
75+'2%2'$#+#(1+%57(,4%4"'%,+'%(9%2'$(8&-'++#3'%+,-.'-/%9(-%
+&#15)%+4'1(+#+%5+%4"'%'3#2'1$'%75+'%#+%&((-%512%+,-.#$5)%
-54#(15)'%,1$)'5-<,-



! ?0"'%-'+,)4+%(9%4"#+%+/+4'854#$%-'3#':%"53'%-'3'5)'2@ 4(%
254'%4"'-'%5-'%1(%&,7)#+"'2%-512(8#+'2 $(14-())'2%4-#5)+%
$(8&5-#1.%+,-.'-/%4(%1(%4-'548'14%(-%&)5$'7(A+"58%
+,-.'-/<B%%+)0;),.&".-$/)-FIN'./( <=9f





! +=4%&-'+'14%#4%#+%1(4%&(++#7)'%4(%85;'%+'1+#7)'%'3#2'1$'>
75+'2%2'$#+#(1+%57(,4%4"'%,+'%(9%2'$(8&-'++#3'%+,-.'-/%9(-%
+&#15)%+4'1(+#+%5+%4"'%'3#2'1$'%75+'%#+%&((-%512%+,-.#$5)%
-54#(15)'%,1$)'5-<,-



! ?0"'%4-#5)%#+%7'#1.%$5--#'2%(,4%5+%:'%5-'%$,--'14)/%,15:5-'%
(9%:"#$"%5+&'$4%(9%+,-.#$5)%2'$(8&-'++#(1%#+%4"'-5&',4#$<B



M4 -;%9*4'0&%'(*.+'0$&;+40$'%5&<<<



A$3'0$2&BCD%-



‘minimally	invasive’	Treatment	A



Pre	Op Teatment A



Pre	Op Treatment	A



Pre	Op or… more	correctly	described:	
‘Lack	of’	Treatment	A



removal	of…

• Bias
• Placebo	effect
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Risks	of	a general	anaesthetic &	placebo	laminectomy
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“For this PEDro synthesis, we updated the pooled analyses 
by including data of a recently published randomised trial.5”
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Meta	analysis



The	Meta-analysis
• Publication	bias
• Agenda-driven	bias
• Statistical	approach
• Statistical	models	for	aggregate	data

• Fixed	effects
• Random	effects
• IVhet
• Quality	effects

• Single-subject	design
• Direct	evidence
• Indirect	evidence:	Network	meta-analysis	methods

• Bayesian	framework
• Frequentist	multivariate	framework
• Generalized	pairwise	modelling	framework
• Inverse	variance	method
• Mantel–Haenszel method
• Peto method
• Signed	differential	mapping	



Treatment	A Treatment	Bvs.

A > BA < B



The	Meta-analysis

• Random	effects	model
• When	heterogeneity	becomes	large,	the	individual	study	weights	
under	the	RE	model	become	equal	and	thus	the	RE	model	returns	
an	arithmetic	mean	rather	than	a	weighted	average.
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The	Meta-analysis

• A	meta-analysis	cannot	correct	for	poor	design	and/or	bias	in	
original	studies

• Only	methodologically	sound	studies	should	be	included

• Inconsistency	of	results	across	studies	can	be	quantified	and	
analyzed… e.g.	Does	inconsistency	arise	from	sampling	error,	or	are	
study	results	(partially)	influenced	by	between-study	heterogeneity?



The	Meta-analysis

• The	most	severe	fault	in	meta-analysis	often	occurs	when	
the	persons	doing	the	meta-analysis	have	an	economic,	
social,	or	political	agenda	such	as	the	passage	or	defeat	of	
legislation.

• The	influence	of	such	biases	on	the	results	of	a	meta-analysis	
is	possible	because	the	methodology	of	meta-analysis	is	
highly	malleable



Internal	vs. External	Validity

Important	to	
• remove	bias	and	the	effects	of	
• minimised confounding	factors,	but	also	

Important	to	provide	
a	sufficiently	focused	research	question	–
with	limited	heterogeneity	of	

• the	condition	being	treated	and	
• the	treatment	provided.		

The	issue	under	investigation	shouldn’t	be	too	general	or	the	results	
may	be	attenuated	by	combining	clinical	outcomes	from	situations	
where	a	treatment	doesn’t	work	with	those	where	it	does.



RCTs	– The	cost
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RCTs	– The	cost

• RCTs	have	become	massive	bureaucratic	and	corporate	enterprises.
• Created	a	$25	billion	clinical	trials	industry	

• (Bodenheimer et	al.	N	Engl J	Med 2000)

• Unintended	consequences:	
• High	drug	&	implant	costs

• may	inhibit	drug	and	device	introduction	to	3rd world	countries

• Inhibit	R	&	D
• Impairing	progress	in	patient	treatment
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Statistical 
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Alternatives

• ex	vivo
• biomechanical

• Prospective	observational	research/Registries
• the	‘real	world’
• eliminate	psychological	reward	effect	



RCTs are	not an	appropriate	Gold	Standard
for	determining the effectiveness	of	

Surgical	Treatment

Thank	you




