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Background	
•  Colonoscopy	is	a	highly	accurate	diagnostic	technique	
for	large	intestine	and	colon	disease	

•  Sedation	during	colonoscopy	procedure	is	widely	used	
to	alleviate	patients	anxiety,	fear,	and	pain	

•  Goal	of	sedation	:	facilitate	the	endoscopy,	sedation	
may	also	result	in	undesired	side	effect	such	as	
cognitive	impairment		



Background	
•  Propofol	[ultra-short-acting	sedative	agent]		
–  Rapid	recovery	profile		

– Alone	>>	higher	cost,	deeper	sedation,	adverse	effect	

– Adjuvant	>>	reduce	dosage,	improve	patient	comfort	



Background	
•  Ketamine	[NMDA	antagonist]		

–  Sedation,	analgesia,	and	amnesia	without	causing	

respiratory	depression		

–  In	abdominal,	orthopedic,	or	cardiac	surgery	

•  Bolus	of	ketamine	at	induction	>>	65%	decrease	risk	POCD	

•  Ketamine/propofol	admixture	has	reduce	effect	of	

cognitive	function	compared	with	propofol	in	colonoscopy	

is	not	know	

	



Background	
The	purpose	of	this	study		

	

•  Evaluate	the	effect	of	adding	ketamine	to	
propofol	on	cognitive	functions	in	patients	

undergoing	sedation	for	colonoscopy	



Methods	
Design	

•  Randomized,	Double-blind,	and	controlled	study	

•  Approved	by	the	Ethics	Committee	of	the	First	
People’s	Hospital	of	Lianyungang,	China	

•  Informed	consent	from	all	patient	



Methods	
Participants	

•  Inclusion	criteria	

– Elective	colonoscopy	
– Age	above	18	years	old	
– ASA	I	to	II	



Methods	
Exclusion	criteria	

– Refuse	to	participate	
– MMT	score	<	26			

– Advance	
cardiopulmonary		or	
phychiatric	disease	

– BMI	>	30	kg/m2	

– Hx.	Undergoing	
anesthesia	in	7	days	

– Allergy	to	the	drugs	
studied	



MMT	score	



Methods	
•  Primary	outcome	

-			Different	in	accuracy	on	CogState	test	between	the	

discharge	and	baseline	between	2	groups		

•  Secondary	outcome	

-  OAA/S	scores	
-  BIS	
-  MAP	

-  Complications	[respiratory	depression,	hypotension]				



CogState	brief	computerized	test	battery		

1.  Detection		 	 	 	 	 	 	
	“	Has	the	card	turn	over	”	

2.  Attention		 	 	 	 	 	 	
	“	Is	the	card	red?	”	

3.  Visual	memory	 	 	 	 	 	
	“	Have	you	seen	this	card	before	on	this	task	”	

4.  Working	memory		 	 	 	 	 	
	“	Is	the	card	the	same	as	the	previous	card	”	



OAA/S	scores	

•  Observer’s	Assessment	of	Alertness/Sedation	score	



Methods	
•  Patient	were	randomized	into	two	group	by	computer	
– Group	KP				[ketamine/propofol]	

– Group	P				[propofol]	
•  Solution	was	prepared	20	ml		
– Group	KP		[ketamine	50	mg/ml	diluted	with	5%	glucose	
up	to	10	ml,	mixed	10	ml	of	1%	propofol	>>	ratio	1:2]	

– Group	P		[10	ml	5%glucose	mixed	with	10	ml	of	1%	
propofol]	



Methods	
•  Anaesthesiologist,	surgeon,	nursing	staff	and	
patients	were	blind	to	the	group	assignment	



Sample	size	
•  Sample	size	calculation	base	on	pilot	study	

•  76	patients	were	required	each	group	

-	P	value	0.05,	Power	of	80	%	



Study	protocol	
•  Dermographic	data	and	CogState	brief	computerized	
were	record	before	procedure	

•  At	endoscopy	room		

–  IV	access		

– Oxygen	4	LPM	via	plastic	mask	

– NIBP,	EKG,	Peripheral	O2	sat	monitoring	

–  	BIS	at	forehead		



Study	protocol	
•  All	patient	received	2	ml	of	Lidocaine	IV	to	lesson	
pain	on	injection	

•  KP	group	:	0.1	ml/kg	of	solution	[0.25	mg/kg	of	
ketamine	and	0.5	mg/kg	of	propofol]	in	30	sec	

•  P	group	:	0.1	ml/kg	of	solution	[0.5	mg/kg	of	
propofol]	in	30	sec		



Study	protocol	
•  Level	of	sedation	was	assessed	[OAA/S	score]	
– Maintain	at	level	3	[response	only	after	nameis	

called	loudly	and/or	repeatedly]	

•  Oxygen	saturation,	heart	rate,	and	arterial	blood	
pressure	record	q	5	mins	



Study	protocol	
•  After	start		
– Bolus	propofol	0.5	mg/kg	to	both	group	

•  BIS	value	>	80		
•  OAA/S	score	>	3	

•  Total	propofol	dose	were	calculated	and	record	



Study	protocol	
•  Record	
–  Respiratory	depression	[SpO2	<	90%	or	rate	<	10/min]	

– Hypotension	[decrease	>	20%	from	baseline]	

–  Bradycardia	[HR	<	50	bpm]	

–  Postprocedural	pain,	Postoperative	vomiting	

–  Duration	of	procedural	

–  Time	until	OAA/S	=	5		

–  Time	in	PACU	



Study	protocol	
•  Before	discharge		
•  The	CogState	brief	computerized	test	battery		

–  Detection		“	Has	the	card	turn	over	”	
–  Attention		“	Is	the	card	red?	”	
–  Visual	memory			“	Have	you	seen	this	card	before	on	this	task	”	

– Working	memory		“	Is	the	card	the	same	as	the	previous	card	”	

	



Statistical	analysis	
•  The	data	express	as	the	mean	±	SD,IQR	

•  Unpaired	two-tailed	t	test	;	compare	continuous	

variables	between	groups	

•  Chi-square	test	:	category	data	between	groups	

•  SPSS;	version	17.0	





Result	



Result	



Result	[primary	outcome]	



Result	
•  Primary	outcome	
–  P	group	:	impairment	in	psychomotor	and	attention	

–  KP	group	:	impairment	in	all		4	Test	

•  Group	KP	>>	Significant	reduction	in	

– One	card	learning	task	[	P	=	0.044	]	

– One	back	memory		task	[	P	=	0.028	]	



Result	



Result	
•  Secondary		outcome	
•  Group	KP		

–  Total	propofol	dose	significant	reduce	[	P	=	0.04	]	

–  5	min	MAP	were	higher	[	P	=	0.05	]	

–  Less	suffer	Respiratory	depression		[	P	=	0.23	]	

–  Less	suffer	Hypotension	[	P	=	0.015	]	



Discusssion	
•  Fast	recovery	&	preservation	of	cognitive	function	is	an	

important	subject	of	research	

•  Our	trial	is	the	first	directly	investigate	postprocedural	
cognitive	function		

•  Contrary	to	initial	hypothesis		
“	Ketamine	plus	propofol	did	not	result	in	less	

cognitive	impairment	at	discharge	”			



Discusssion	
•  Ketamine	/propofol	admixture	cause	more	impairment	

on	cognitive	function		

•  Widely	use	ketamine/propofol	for	[PSA]		

– Meta-analysis	of	RCT	>>	several	benefit	

•  Reduce	dose	of	propofol	

•  Hemodynamic	stability	

•  Analgesia	

•  Lower	incidence	of	respiratory	depression	
		



Discusssion	
•  Ketamine	/propofol	admixture	[1:1	ratio]	better	

postoperative	analgesia	compared	with	propofol	

•  In	this	study		:	use	1:2	ratio	>>	no	significant	difference	
between	postprocedure	pain	and	recovery	time		

•  This	ratio	showed	more	stable	blood	circulation,	better	
sedation,	and	higher	patient	satisfaction		

		



Discusssion	
•  Ketamine		

– Hwa	et	al	:	incidence	of	POCD	was	not	significant	
influence	by	bolus	dose	of	ketamine	[0.5	mg/kg]	after	
orthopedic	surgery	in	elderly	patients	

–  RCT	672	patients	challenged	ketamine’s	effect	in	
reducing	postoperative	cognitive	impairment	 	
				>>	did	not	decrease	delirium	in	older	adults	after	
major	surgery		

		



Discusssion	
•  There	are	many	risk	of	POCD	

– Advanced	age	

– Mental	disorders	

–  Long-term	surgical	interventions	

–  Perioperative	inflammatory	response	

–  Long-term	sedation		

–  Pain	

	



Limitation	
•  In	this	study	could	not	measure	the	long-term	
impacts	on	cognitive	function	due	to	discharge	
protocol	

•  Not	able	to	precisely	control	level	of	anesthesia		
•  The	difference	of	recovery	time	in	postoperative	
might	be	masked	by	the	variance	of	BIS	level		



Conclusion	
•  In	this	study,	adding	ketamine	to	propofol	for	
sedation	in	colonoscopy		

– provided	fewer	complications	

– cause	more	impairment	in	cognitive	functions	

•  Suggest	:	negative	impact	on	cognitive	functions	of	
adding	ketamine	to	propofol	should	be	consider	
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