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The Devil Is in the Details
Comparison of Postoperative Delirium and Neurocognitive Dysfunction
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Evaluating cognitive change 
within individuals (and in 

groups) has bedeviled neuropsy-
chologists, biostatisticians, and 
clinicians for ages. In this issue 
of Anesthesiology, a study by 
Daiello et al.1 illustrates quite well 
some of the difficulties inherent in 
how we define and assess “clini-
cally meaningful” postoperative 
cognitive outcomes and the prac-
tical impact those difficulties can 
have on determining the associa-
tion between postoperative delir-
ium and postoperative cognitive 
dysfunction—two conditions fre-
quently associated with height-
ened risk for mortality within 1 yr 
after surgery, longer-term cogni-
tive decline, and dementia.2–4

In their examination of in-hos-
pital postoperative delirium and 
postoperative cognitive dysfunc-
tion at 1, 2, and 6 months after 
noncardiac surgery in Successful 
Aging after Elective Surgery study participants,5 Daiello 
et al.1 report a weak association between in-hospital post-
operative delirium and the risk of lingering postopera-
tive cognitive dysfunction at 2 months of recovery (odds 
ratio =  1.30, P =  0.062) and a lack of association at 6 
months of recovery (odds ratio = 1.07, P = 0.744). Their 
results suggest that the risk of significant postoperative 
cognitive dysfunction is really highest at 1 month in 
patients with in-hospital delirium (relative risk  =  1.34, 
P = 0.010). Even then, only a small proportion of patients 
with both conditions at 1 month were found in their 
large surgery sample (75 of 548 patients; 14%) compared 
to the total patients with postoperative cognitive dysfunc-
tion at 1 month (256 of 548 patients; 47%). More patients 
developed postoperative cognitive dysfunction during the 
early stages of recovery without a history of in-hospital 

postoperative delirium. Although 
12.5% of patients with postoper-
ative cognitive dysfunction at 1 
month were still evincing moder-
ate to severe cognitive decline at 
6 months of recovery, a history of 
postoperative delirirum was not 
predictive of persistent cognitive 
deficits. These findings demon-
strate that postoperative delirium 
is poorly predictive of postoper-
ative cognitive dysfunction after 
1 month of recovery and beyond, 
suggesting that postoperative 
delirium and postoperative cog-
nitive dysfunction are separate 
clinical conditions, rather than 
shared conditions reflecting two 
sides of the same coin.6

One fundamental conundrum 
is determining how we define 
postoperative cognitive dysfunc-
tion, as differing definitions can 
have notable impact on the fre-
quency of postoperative cognitive 

dysfunction in a given study. For instance, when Daiello  
et al.1 defined postoperative cognitive dysfunction as a mild 
rather than moderate change in cognition from presurgi-
cal baseline, the incidence of postoperative cognitive dys-
function at 1 month recovery rose from 47% to 60%. These 
cognitive change considerations, while seemingly arcane, 
are salient to clinicians’ assessment of patient risk and long-
term outcomes and patients’ understanding of their con-
dition and expectations for recovery. Importantly, a newly 
proposed perioperative neurocognitive disorders diagnos-
tic nomenclature7 has started a robust debate about what 
to call postoperative cognitive dysfunction, yet significant 
work remains on how to best measure, discriminate, and 
define the clinically meaningful cognitive change suggested 
for mild and major perioperative neurocognitive disorder 
diagnoses.
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“The lingering uncertainty 
in how we characterize the  
cognitive change associated 
with postoperative cognitive 
dysfunction is an uncomfortable 
truth often lost in translation 
and buried in study methods.”
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The lingering uncertainty in how we characterize the 
cognitive change associated with postoperative cognitive 
dysfunction is an uncomfortable truth often lost in transla-
tion and buried in study methods. Is postoperative cogni-
tive dysfunction reflective of global cognitive impairment or 
more selective to particular cognitive domains (e.g., memory, 
attention, and others), or could it be both? It seems sensible 
to capture both possibilities, but doing so allows for greater 
heterogeneity in cognitive performance patterns that may, in 
turn, complicate our efforts to determine if there are critical 
cognitive deficits that bridge between delirium and postoper-
ative cognitive dysfunction. We know that many of the same 
presurgical risk factors for delirium are shared with postoper-
ative cognitive dysfunction, particularly those involving fron-
tal/executive functioning,8 and it has also been observed that 
functional declines are greatest in patients with postopera-
tive cognitive dysfunction characterized by selective mem-
ory and executive dysfunction.9 Why, then, would we expect 
to observe a global decline in cognitive performance, which 
is often derived from averaging or summing individual test 
variables in a battery? Doing so may only serve to dilute and 
obscure potentially more sensitive indicators of postoperative 
cognitive dysfunction, which could include deficits like those 
observed in delirium (e.g., inattention). Alternatively, maybe 
we should consider the possibility that postoperative cogni-
tive dysfunction exists on a spectrum and therefore priori-
tize quantifying cognition change as a continuous variable? 
Whatever side of the debate on which we land, we should 
seek to optimize postoperative cognitive dysfunction detec-
tion for what is unusual for the patient. Depending upon an 
individual’s age, presurgical cognitive abilities, occupational 
complexity, and levels of psychosocial support, even a mild 
cognitive decline from presurgical baseline could have severe 
functional consequences.

The debate about how to best capture and charac-
terize cognitive change is significant because the clinical 
impact of postoperative delirium and postoperative cogni-
tive dysfunction can be devastating, with both conditions 
associated with worse cognitive decline 3 to 5 yr later,10 
decreased quality of life, and increased 1-yr postoperative 
mortality risk.2 For any patient, this could range from not 
being able to complete a work project on time, to loss of 
independent living, or even death 1 yr after surgery/anes-
thesia. Although the impact of delirium and postoperative 
cognitive dysfunction is significant, we still lack a complete 
understanding of their pathophysiologic underpinnings; 
thus, it is unclear whether delirium and postoperative 
cognitive dysfunction truly represent distinct conditions. 
If delirium and postoperative cognitive dysfunction are 
two separate conditions (but with similar predisposing fac-
tors), as the findings of Daiello et al.1 suggest, one could 
argue that two clinical strategies should be employed to 
prevent delirium and postoperative cognitive dysfunction. 
First, potentially modifiable predisposing factors should be 
identified and addressed before surgery. Known predictors 

of delirium and postoperative cognitive dysfunction such 
as age and years of education are virtually immutable, but 
other predictors such as frailty, depression, obstructive sleep 
apnea, and presurgical cognition may be modifiable to a 
degree through treatment or “prehabilitation.” We hope 
that continued research on these potentially modifiable 
factors will guide preoperative optimization strategies to 
prevent postoperative delirium and postoperative cogni-
tive dysfunction. Second, distinct postoperative strategies 
to reduce delirium and postoperative cognitive dysfunc-
tion should be employed. For example, validated strategies 
to reduce in-hospital delirium, such as medication avoid-
ance (e.g., benzodiazepines, anticholinergics, meperidine), 
encouraging sleep hygiene, performing early mobilization, 
preventing sensory deprivation, and encouraging family 
presence might not be effective in preventing postopera-
tive cognitive dysfunction later in the postoperative period. 
Instead, perhaps strategies to reduce postoperative cognitive 
dysfunction severity or duration should focus on cognitive 
stimulation therapies and aerobic exercise interventions, 
which have the potential to reduce cognitive decline.

Overall, the study by Daiello et al.1 reveals the difficulties 
inherent in ascertaining what is “meaningful” postoperative 
cognitive change and reminds us that often the devil is in 
the details. The study also suggests that delirium and post-
operative cognitive dysfunction are distinct clinical entities, 
for which differential clinical management will be needed 
to guide anesthesiologists as we move forward to optimize 
perioperative brain health.

Research Support

Supported, in part, by National Institutes of Health (Bethesda, 
Maryland) grant Nos. R01-AG042599, R01-HL130443, 
and R01-HL122836 (to Dr. Browndyke); a Foundation of 
Anesthesiology and Education Research (Schaumburg, Illinois) 
fellowship grant (to Dr. Devinney); and National Institutes of 
Health grant No. R01-HL130443 (to Dr. Mathew).

Competing Interests

The authors are not supported by, nor maintain any finan-
cial interest in, any commercial activity that may be associ-
ated with the topic of this article.

Correspondence

Address correspondence to Dr. Browndyke: j.browndyke@
duke.edu

references

 1. Daiello LA, Racine AM, Gou RY, Marcantonio ER, 
Xie Z, Kunze LJ, Vlassakov KV, Inouye SK, Jones RN: 
Postoperative delirium and postoperative cognitive 
dysfunction: Overlap and divergence. Anesthesiology 
2019; XXX:XX

Copyright © 2019, the American Society of Anesthesiologists, Inc. Unauthorized reproduction of this article is prohibited.

mailto:j.browndyke@duke.edu
mailto:j.browndyke@duke.edu


Editorial Views

 Anesthesiology 2019; XXX:00–00 3Browndyke et al.

 2. Ely EW, Shintani A, Truman B, Speroff T, Gordon SM, 
Harrell FE Jr, Inouye SK, Bernard GR, Dittus RS: 
Delirium as a predictor of mortality in mechanically 
ventilated patients in the intensive care unit. JAMA 
2004; 291:1753–62

 3. Fong TG, Davis D, Growdon ME, Albuquerque A, 
Inouye SK: The interface between delirium and 
dementia in elderly adults. Lancet Neurol 2015; 
14:823–32

 4. Steinmetz J, Christensen KB, Lund T, Lohse N, 
Rasmussen LS; ISPOCD Group: Long-term con-
sequences of postoperative cognitive dysfunction. 
Anesthesiology 2009; 110:548–55

 5. Schmitt EM, Saczynski JS, Kosar CM, Jones RN, Alsop 
DC, Fong TG, Metzger E, Cooper Z, Marcantonio 
ER, Travison T, Inouye SK; SAGES Study Group: 
The Successful Aging after Elective Surgery (SAGES) 
Study: Cohort description and data quality procedures. 
J Am Geriatr Soc 2015; 63:2463–71

 6. Devinney MJ, Mathew JP, Berger M: Postoperative 
delirium and postoperative cognitive dysfunction: 

Two sides of the same coin? Anesthesiology 2018; 
129:389–91

 7. Evered L, Silbert B, Knopman DS, Scott DA, DeKosky 
ST, Rasmussen LS, Oh ES, Crosby G, Berger M, 
Eckenhoff RG; Nomenclature Consensus Working 
Group: Recommendations for the nomenclature of 
cognitive change associated with anaesthesia and sur-
gery-2018. Anesthesiology 2018; 129:872–9

 8. Smith PJ, Attix DK, Weldon BC, Greene NH, Monk 
TG: Executive function and depression as independent 
risk factors for postoperative delirium. Anesthesiology 
2009; 110:781–7

 9. Price CC, Garvan CW, Monk TG: Type and severity of 
cognitive decline in older adults after noncardiac sur-
gery. Anesthesiology 2008; 108:8–17

 10. Inouye SK, Marcantonio ER, Kosar CM, Tommet 
D, Schmitt EM, Travison TG, Saczynski JS, Ngo LH, 
Alsop DC, Jones RN: The short-term and long-term 
relationship between delirium and cognitive trajectory 
in older surgical patients. Alzheimers Dement 2016; 
12:766–75

Copyright © 2019, the American Society of Anesthesiologists, Inc. Unauthorized reproduction of this article is prohibited.


