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Kognitiv dysfunktion och 

förvirringstillstånd



Globally increased focus on postoperative 

neurocognitive outcomes

M Leslie, Science Magazine June 2, 2017American Soc Anesthesiologists website



The brain after anesthesia and surgery

Bedford Lancet 1955



Time course of brain dysfunction

after surgery

Hours/days            Week/Month Permanent

DSM-code DSM alignment DSM-code
with new nomenclature

Delirium Postoperative 

cognitive decline

Dementia



Mechanisms behind surgery-induced 

neurocognitive decline



Postoperative delirium

POD



Acute onset of change in mental status

inattention, desorganised thinking, altered consciouness

Usually within 72 hours postop

Hyperactive delirium (most common)

agitation, confusion, combativeness

Hypoactive delirium (less common)

drowsiness, lethargy, slow speech, inattention

Definition and types of POD



POD is associated with

- increased burden of postop care, 

- longterm cognitive decline and dementia

- increased postoperative mortality

Patients developing POD cost on averege 2.5 times

the care for patients without POD

Overall incidence of POD at 35 % (n=1823 patients)

Range 10 – 60 % in older patients

Incidence of POD in the adult 

Guenther et al Curr Op Anesthesiol 2011, Allen et al N Am Surg Clin 2013 Rudolph et al Anesth Analg 2011, Leslie et al Arch Intern Med 2008



Risk factors for postoperative delirium

Major preexisting risk factors

- age > 65 y

- preop cognitive impairment or dementia

- poor vision or hearing

- severe illness, malnutrition, frailty

- Infection

Additional factor: sleep deprivation, poor functional status, metabolic
derangements, polypharmacy, poorly controlled pain, dehydration, 
neuropsychiatric conditions, alcohol or drug abuse 

ESA Guideline for POD, 2017 Am J Surg. 2010, Expert Panel on Postop delirium Journal of the American Geriatrics Society 2015 



Risk factors for postoperative delirium

Precipitating risk factors and drugs at-risk 

- urgency, i.e. acute > elective - anticholinergics

- long duration and invasiveness - opioids

- need admission to the ICU - benzodiazepines

- postop infection - dopaminergics

- postop vascular adverse events - metoclopramide

- barbiturates

ESA Guideline for POD, 2017 Am J Surg. 2010, Expert Panel on Postop delirium Journal of the American Geriatrics Society 2015 



Silverstein and Deiner Progress Neuropsychopharm Biol Psych 2013, Mahanna-Gabrielle Br J Anaesth 2019

POD and longterm cognition and morbidity

Preoperative MCI is associated with

higher risk for POD

POD is associated with increased risk 

for postop morbidity (non-

neurological) 

and with POCD but lack of data on 

POD and risk for later dementia



Well-established diagnos within

DSM V system

POD is typically studied with
neuropsychological bedside
tests

CAM (Confusion Assessment Method)

DRS (Delirium Rating Scale)

Assessment of POD



Strom,  Lancet 2010, Guenther,l Curr Op Anesthesiol 2011, Barnes-Daly CCM 2017, Hishieh JAMA Intern Med 2015,  

ESA Guidelines on POD 2017, Mahanna-Gabrielli Br J Anaesth 2019

Prevention and Treatment of POD
Non-pharmacological care process approach

➢ ”ERAS” concept (provide clock, visual/hearing aids, 

day/night rythm, no indwelling catheters or IV lines, early

mobilization and nutrition

Perioperative management still under debate

➢ Raw EEG to avoid burst suppression - promising

➢ Processed EEG – still conflicting data

➢ NIRS-guided anesthesia, small size studies, methodological issues

➢ Dexmedetomidine perioperatively may reduce POD but not POCD

➢ Sedation at BIS > 80 vs < 50 during regional anesthesia

➢ Melatonin show conflicting results - unclear evidence



Postoperative cognitive dysfunction



➢ Incidence is 20-40 % at 1 week and 10-15 %               

at 3 months > 60 y                                                                 
Möller et al, Lancet 1998, Monk et al Anesthesiology 2008 Mahanna Gabrielli 2019

➢ No or minimal difference in 3-months outcomes by 

general anesthesia v.s. regional techniques
Rasmussen  et al acta Anesthesiol Scand 2002

➢ No or minimal difference between IV versus inhaled

anesthetics
Shoen et al, Br J Anaesth 2011, Royse et al, Anaesthesia 2011, Qiao Anesthesiology 2015

Neurocognitive decline after

non-cardiac surgery



Processed EEG-guided anesthesia  - may 

reduce postop delirium but still unclear impact on 

postop neurocognitive decline (NCD)

Ding et al  BOC Anesthesiology 2020, Berger M,  et al  Anesth Analg 2018, Evered L Goldstein P Internat J Gen Med 2021



Perioperative protocols impact early 

incidence of NCD in orthopedics

Incidence of NCD 1 week 3 months

n= 220, TKA or THA 9.1 % 8.0 %

Orto part ISPOCD and others 20-40 % 6-15 %

Krenk et al, Anesth Analg 2014



Silbert, Evered, Scott et al Anesthesiology 2015

Is preop cognitive

impairment a risk 

factor for NCD? 



Preoperative assessment 

of vital organ function –

except for the brain?

Preoperative cognitive
screening 

Mini Cog or the Clock-in-a-box test?

Culley et al Anesth Analg 2016



Take-home messages
➢ Postoperative neurocognitive disorders continue to be a 

a common longterm adverse outcome after otherwise 
uneventful surgery.  Major impact on patients, their 
families and health care system

➢ While underlying mechanisms for longterm cognitive 
decline are known, less is known about mechanisms 

underlying postop delirium.

➢ To avoid postop delirium: Assess brain function prior to 
surgery. Avoid trigger drugs and burst suppression during 
anesthesia. EEG monitoring show promising results, 
further studies are needed. Apply perioperative  “ERAS” 
concept.  Patients developing POD need follow-up 

➢ While immune modulation is promising, no current 
prophylactic strategy available for neurocognitive decline 
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