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Objectives

• Define POCD (and delirium)

• Discuss outcomes associated with POCD 
(and delirium)

• Discuss whether anesthetics contribute to 
POCD or delirium

Clinical	Diagnosis	of	Delirium:	APA	DSM-V	criteria

European	Delirium	Association,	BMC	Medicine	2014,	12:141

ü Inattention (reduced	ability	to	direct,	focus,	sustain,	and	shift	attention)	and	
reduced	awareness (orientation	to	the	environment).

ü Represents	an acute	change	from	baseline	attention	and	awareness,	
and	tends	to	fluctuate	in	severity	during	the	course	of	a	day

ü Disturbance	in	cognition	(e.g.memory	deficit,	disorientation,	language,	
visuospatial	ability,	or	perception)

ü Not	explained	by	a	pre-existing,	established	or	evolving	neurocognitive	
disorder	or	in	the	context	of	a	severely	reduced	level	of	arousal	(coma)

ü A	direct	physiological	consequence	of	another	medical	condition,	substance	
intoxication	or	withdrawal
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Diagnosing	Delirium
Confusion	Assessment	Method	(CAM)

1. Acute onset & fluctuating course
2. Inattention
3. Disorganized thinking
4. Altered level of consciousness

Both

1 of 2

Inouye SK, et al. Ann Int Med 113: 941, 1990

Delirium		
Predictor	of	Morbidity	and	Mortality

• Increases
• Duration	of	mechanical	ventilation
• Length	of	stay
• Discharge	to	long-term	care	facility	
• Mortality
• Costs	a	LOT	- $38	- $152	B	per	year	

Kiely DK, et al., J Gerontology 62A: 174, 2007
Zakriya K, et al., Anesth Analg 98: 1798, 2004

Leslie DL et al. Arch Int Med 168: 27 - 32, 2008 
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Postoperative	Cognitive	Dysfunction	(POCD)

Research	Classification	(Not	a	disease;	No	ICD-10)
ü Postop	vs.	preop performance	on	neuropsych tests

No	universally	accepted	test	battery	/	standards
ü Criteria	have	major	influence	on	prevalence	of	POCD

Efforts	must	be	made	to	reach	a	consensus	in	definition	and	
diagnosis	for	future	research

ü Acta Anaesthesiol Scand.	2016;60:1043-58

Prevalence	of	POCD	Varies	Greatly
With	How	Tests	Are	Scored

Proportion	at	2nd
test	(%)

Proportion	at	3rd
test	(%)

Deterioration	of	1	SD	in	1	test 29.0 16.5

Deterioration	of	1	SD	in	2	tests 6.8 1.7

Deterioration	of	1	SD	in	3	tests 0 0

Deterioration	of	20%	in	2	tests 15.9 4.5

Deterioration	of	25%	in	1	test 40.3 25

Deterioration	of	25%	in	2	tests 9.1 4.0

Z-score	above	2	in	2	tests 0.6 0.6

Composite	Z-score	above	2 2.8 4.5

Criterion	7	or	8 3.4 4.5

Criterion	used	in	ISPOCD 3.4 2.8

Rasmussen	LS,	et	al.	Acta	Anaesth	Scand	45:	275,	2001
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*

Moller	JT,	et	al.		Lancet	351:	857,	1998
Johnson		T,		et	al.,	Anesthesiology	96:	1351,	2002
Monk	TG,	et	al.,	Anesthesiology	108:	18,	2008

POCD – How Common Is It ?

POCD		
Predictor	of	Morbidity	and	Mortality

Increases
ü Impairment	ADLs
ü Premature	loss	from	workforce
ü Mortality

Moller	JT,	et	al.		Lancet	351:	857,	1998
Monk	TG,	et	al.,	Anesthesiology	108:	18,	2008

Steinmetz	J,	et	al.	Anesthesiology	110:	548,	2009	
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Does	Anesthesia	or	Depth	of	Anesthesia	Matter?

Rodents are not Human
Some Humans may be Rodents
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Could	it	be	the	anesthetic?

Culley	DJ,	et	al.,	Anesth	Analg	99:	1393	– 7,	2004
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Bianchi	SL	,	et	al. Neurobiology	of	Aging	29	(2008)	1002–1010	

…or	an	old	mouse

A	number	of	potential	mechanisms

ü Neurodegenerative Diseases
ü Neuroinflammation
ü Blood Brain Barrier Disruption
ü Synapse Loss
ü OMICs:  Proteomics, Genomics 

And a number of potential therapeutics
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The	Clinical	Data	Suggest	Something	Different

General	versus	spinal	anaesthesia	
and	postoperative	delirium

(Meta-analysis)

Scott JE, et al., Gen Hosp Psychiatry. 2015 May-Jun;37(3):223-9.

REGIONAL (497) GA (929)
Delirium 15.7% 19.5%
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General	versus	spinal	anaesthesia	
and	postoperative	delirium

Ilango S et al., Australas J Ageing. 2016 Mar;35(1):42-7.

REGIONAL (151) GA (167)
Delirium 54% 50%

Does anaesthesia cause 
postoperative cognitive dysfunction? 

Rasmussen LS, et al.  Acta Anaesthesiol Scand 47: 260 - 266, 2003

REGIONAL (176) GA (188)
1 Wk Postop 12.5%

95% CI (14.3%-26.1%) 
19.7%

95% CI (14.3%-6.1%)

3 Mo Postop 13.9%
95% CI (9.0%-20.2%)

14.3%
95% CI (9.5%-20.4% 
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Incidence of postoperative cognitive dysfunction 
after general or spinal anesthesia

Silbert BS, et al.  BJA 113: 784 - 91, 2014

REGIONAL (48) GA (50)
1 Wk Postop

P = 0.16
11.9%

95% CI (4.0%-33.9%)
4.1%

95% CI (0.5%-14%)

3 Mo Postop
P = 0.07

19.6% 
95% CI (9.4%-33.9%)

6.8%, 
95% CI (1.4%-18%)

Monk	TG,	et	al.	Anesthesiology	108:	18		– 30,	2008
Hocker	J,	et	al.	Anesthesiology	110:	1068	– 76,	2009
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Type	of	GA	and	POCD

Geng	YJ J	Clin	Anesth. 2017	May;38:165-171

BMJ	Open.	2016;6:e013473
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What	about	depth	of	anesthesia?

Lysakowski C, et al. Br J Anaesth 103: 387 – 93, 2009

Propofol	Sedation	in	Elders	- Less	Is	More
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Depth	of	“Sedation”

Sieber FE, et al. Mayo Clin Proc 85: 18 – 26, 2010

Whitlock EL, Anesth Analg. 2014;118:809-17

Depth	of	Anesthesia	and	Delirium
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Depth	of	Anesthesia	and	POCD

Steinmetz	J,	et	al.,		Acta	Anaesthesiol	Scand	54:162,	2010
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BIS-guided Anesthesia Decreases Postoperative 
Cognitive Decline

Chan MTV, et al., J Neurosurg Anesthesiol 2013;25:33–42

BIS Guided Blinded BIS P = 0.025
POCD  10.2% 14.7 OR 0.67 

95% CI (0.32-0.98) 
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Take	Home	Messages

§ POCD and Delirium are real and associated with 
significant morbidity and mortality

§ Inconclusive evidence that regional is any better 
than general anesthesia 

§ BIS guided anesthesia may lead to decreases in 
delirium but the data are inconclusive with 
regards to POCD
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