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Have you heard about this? 

Important to patients 
 

Important to families 
 

Impacts risk/benefit 
conversations 

 

Impacts postoperative 
planning 



“Postoperative cognitive dysfunction/decline” 

§ “Postoperative cognitive deficits that typically last for weeks to 
months”1 

§ “Decline [of cognition] after full recovery of consciousness, and 
persisting well beyond the expected pharmacological and 
physiological effects of anaesthetic drugs”1 

§ “Decline in cognitive function (especially in memory and executive 
functions) that may last from 1-12 months after surgery, or longer”2 

§ “Some patients with POCD experience memory problems; others 
have difficulty multitasking, learning new things, following multistep 
procedures, or setting priorities.”3 

1.  Evered et al.  Recommendations for the nomenclature of cognitive change associated with anaesthesia and surgery – 2018.  Br J Anaesth 121(5):1005-12, 2018. 
2.  Wikipedia, “Postoperative cognitive dysfunction”.  Accessed 2/12/19. 
3.  Washington Post, “What we know and don’t know about memory loss after surgery.” 12 April 2018 

I know it 
when I see 

it. 

Is it objective 
decline, 

subjective 
decline, or both? 

Is it compared 
with the patient’s 

baseline, or a 
control group? 

When is it POCD, 
and when is it just 

“feeling crappy after 
surgery”? 



Noncardiac surgery Cardiac surgery 
Within-patient change:  

41-71% at <3 weeks 
0-56% at 3w-6m 
0-35% at 6m-1yr 

Compared with control group: 
0-33% at <3 weeks 
0-53% at 3w-6m 
0-9% at 6m-1yr 

§ Discharge: 53% 

§ 6 weeks: 36% 

§ 6 months: 24% 

§ 5 years: 42% 

Descriptive epidemiology of (old) POCD 

Newman S et al.  Postoperative cognitive dysfunction after noncardiac surgery: A systematic review.  Anesthesiology 2007, 106:572-90. 
Newman MF et al.  Longitudinal assessment of neurocognitive function after coronary-artery bypass surgery.  NEJM 2001, 344:395-492. 
Selnes OA et al.  Do management strategies for coronary artery disease influence 6-year cognitive outcomes?  Ann Thorac Surg 2009, 88(2):445-54. 
Cormack F et al.  A meta-analysis of cognitive outcomes following coronary artery bypass graft surgery.  Neurosci Biobehav Rev 2012, 36(9):2118-29. 
 

1 stdev decline in 
any of 4 domains 



Consensus nomenclature: published 11/2018 

POCD                   Maybe not POCD 
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New definition: splits at 
“expected recovery (30 days)” 



The entity formerly known as POCD 
§ Cognitive concern (patient, family, clinician), & 

§ A decline, as compared with norms, of: 

•  1-2 standard deviations, or 3rd-16th %ile if not normally distributed 

•  >2 standard deviations or <3rd %ile, + ADL decline 

§ In an appropriate neuropsychological assessment 

 

Major or minor 
neurocognitive 

disorder 
(postoperative) 

Self 
baseline 

General 
population 
data (age-
matched) 

Specific, 
appropriate 

control 
groups 

Evered et al.  Recommendations for the nomenclature of cognitive change associated with anaesthesia and surgery – 2018.  Br J Anaesth 121(5):1005-12, 2018. 



I have methods concerns. 
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Adapted from Nadelson MR et al Br J Anaesth 2014 Mar;112(3):440-51  



I have methods concerns. 

§ Catastrophic decline 

A, B and C are 
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I have methods concerns. 

§ Catastrophic decline 

§ No change 
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I have methods concerns. 

§ Catastrophic decline 

§ No change 

§ Cognitive rescue 
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Postoperative cognition: controls? 

§ Catastrophic decline 

§ No change 

A, B and C are 
compatible with: 

S
ur

ge
ry

 
D

is
ch

ar
ge

 
Fo

llo
w

-u
p 

A 
C 

3 months 

B 

Adapted from Nadelson MR et al Br J Anaesth 2014 Mar;112(3):440-51  

What if you did 
compare with a 

control? 
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Postoperative cognition: Controls? 

Healthy 
controls 

 
(Controls for 

aging) 

Disease 
controls 

 
(Aging + 

presence of 
disease) 

Nonsurgical 
controls 

 
(Aging + 

severity of 
disease) 



Postoperative cognition: Controls? 

Healthy 
controls 

 
(Controls for 

aging) 

Disease 
controls 

 
(Aging + 

presence of 
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Nonsurgical 
controls 

 
(Aging + 
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Uncontrolled: 
Having this 

& other 
diseases, 
surgery & 

anesthesia 

Disease 
severity, 
surgery & 

anesthesia 
Surgery & 
anesthesia 

Self baseline General population 
data (age-matched) 

Specific, appropriate 
control groups 



Cognitive costs of comorbidities 

§ Heart failure 

§ Lung failure 

§ Kidney failure 

VAD candidates: 67% with 
impaired cognition at 

mean age 58 

Bhat G et al, J Heart Lung Transplant 2015 Nov; 34(11):1398-405 
Smith PJ et al, Ann Am Thorac Soc 2014 Dec;11(10):1520-1527 
Gupta A et al, BMC Nephrol 2017;18:158 
 

Pavol MA et al, Gen Thorac Cardiovasc Surg 2018; 66(8);456-63 
Hoffman BM et al, Am J Transplant 2012; 12:2519-25 
Joshee P et al, Nephrol Dial Transplant 2018; 33(7):1268-77 

Lung tx candidates: 45% 
with impaired cognition 

at mean age 59 
Kidney tx candidates: 58% 
with impaired cognition at 

mean age 54 On average, fixing the failed 
organ improves cognition 

3-month mean z-
score improvement 

0.34 (p<0.0001) 

3-month mean z-score 
verbal improvement 0.50 

(p<0.0001) 

0.44 g (≈z) global 
improvement post-

transplant 
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organ improves cognition 
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The individuals who 
remain stable or 
improve disguise 

those who decline… 

…and it is only 
this group who 
we need to be 

concerned about. 



Issues: 

§  Controls are poorly specified, yet the cognitive change 
is attributed to the perioperative setting 

§  Preoperative cognitive trajectory is (usually) not known, 
yet subsequent cognitive decline is attributed to the 
perioperative setting 

§  Expert reviewers show bias in interpreting results 
(“Groupthink”?  “Confirmation bias”?) 

§  Redefinition provides illusion of certainty 

§  Primary data studies: Selection bias 

§  Differential loss-to-followup in studies of cognitive 
decline 


