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Cognitive disorders in perioperative period are common

Define: - postoperative delirium (POD)

- postoperative cognitive dysfunction (POCD)

Causative factors of POD are multifactorial

Treatment of POD is multifactorial and coordinated

Strategies to address POD in clinical practice

Learning Outcomes





The real challenge
Domain Referral

Joyce : 86 year old – total hip replacement

Hypertension BP 150/85

Renal failure eGFR 28

Walking Walks with two sticks



The real challenge
Domain Assessment

Joyce : 86 year old – total hip replacement

Cognition Progressively worse
Agitated last admission – Long LOS

Alcohol Drinks half bottle wine a day

Medications Constant knee pain
Now on sleeping pills

Renal failure eGFR 28 - hypertension

Constipation Analgesia related

Joyce is at risk of delirium



Definition



Dementia vs Delirium

Dementia Delirium

Chronic Acute

Progressive Fluctuating

Irreversible Reversible-ish



Definitions
Term Definition Timing

Delirium 1. Acute change & fluctuates Incident <24hr

2. Inattention Prevalent >24hr

3a. Disorganised thinking Hours to weeks

3b. Altered GCS - not coma

POD
After surgery
Hyperactive, hypoactive

Hours to weeks

Emergent 
delirium

From anaesthetic 30 minutes

POCD/LTCI
After surgery
Neurobehavioural change

Hours – years?



Diagnostics - CAM





Diagnostics - tools

• POD
–clinical history
–examination
–ward - CAM, CAM-ICU, 4AT
–research - DRS-98

• POCD
–neurocognitive battery of tests



Definitions overlap

Perioperative delirium and its relationship to dementia. Silverstein. 2013. 
Progress in Neuro-Psychopharmology and Biological Psychology 

Delirium POCD

POCD

Delirium







Delirium in Clinical Practice



Incidence rises with age…but can happen to all

Postoperative Delirium in the Elderly. Annals of Surgery. 2009. Robinson



People living longer…



…with health-related problems...



…multimorbidity…

Barnett, Lancet 2012 



…especially degenerative & neoplastic disease…

National Cancer Intelligence Network, UK. 2010



….that require surgery

Access All Ages – RCS 2012



How common is POD?

Differs across procedures
50% hip fracture
 36% vascular surgery
4% cataract surgery

Compared with consented complications
0.1% fatal PE in 3m after hip fracture
 1% elective THR/TKR wound infection

Marcantonio 2000 & 2002, Milstein 2002, Gustafson 1988, Geerts 2004, Nicolaides 
2001, Gillespie 2000, Schneider 2002, Gaine 2000, Douketis 2002, Inouye 1994



Delirium is Dangerous
• Morbidity
– Pressure ulcers, falls, functional decline
– Care homes
– Psychological distress

• Financial costs
– Length of stay (increased by x4)
– Cost of morbidity

Marcantonio 2000, Robinson 2009 , McCusker 2002 Rockwood 1999, Inouye 1993, 
Inouye 1998, Breibart 2002, Berggren 1987, Partridge 2012



Delirium is Dangerous

Delirium Predicts 12-Month Mortality. Arch Intern Med.McCusker 2002

40%



Delirium is Dangerous

Mortality rates in patients with STEMI vs. NSTEMI: 
European Heart Journal 23 November 2004

25%



Prevention



Delirium causes

Sanders BMJ 2011



Delirium causes

Predisposing factors
Age

Neuronal loss
Neurotransmitter loss
Cognitive impairment

Depression
Comorbiditiy (renal)

Apolipoproteins

Sanders BMJ 2011



Delirium causes

Precipitating factors
Neuroinflammation

Metabolic
Constipation

Sepsis
Medication

Pain
Sleep

Sanders BMJ 2011

Predisposing factors
Age

Neuronal loss
Neurotransmitter loss
Cognitive impairment

Depression
Comorbiditiy (renal)

Apolipoproteins



First focus on risk factors…
Esther Geri Psych 2014

Cognitive impairment

Multimorbidity
Polypharmacy

Functional impairment
Age



…to try and modify risk
Inouye NEJM 1999



…to try and modify risk
Inouye NEJM 1999

Cognitive impairment

Sleep deprivation

Immobility

Visual & hearing impairment

Dehydration



…to try and modify risk
Inouye NEJM 1999

Cognitive impairment

Sleep deprivation

Immobility

Visual & hearing impairment

Dehydration

Adherence 87% by ward staff

Delirium 15.0% vs 9.9%

Duration of delirium shorter

Severity scores unaffected



Similar effect in surgical patients

 RCT
 Proactive geriatrician vs usual care
 n = 126   > 65yo
 Recommendations similar to HELP
 Average of 10 recommendations

Marcantonio JAGS 2001



Similar effect in surgical patients

 RCT - proactive geriatrician vs usual care
 n = 126   > 65yo
 Recommendations similar to HELP
 Average of 10 recommendations

77% adherence by orthopods

Delirium 50% vs 32%

NNT = 6

Marcantonio JAGS 2001



What about using the whole MDT?
Deschodt JAGS 2012

 Preop CGA report from
 Geriatrician, nurse, OT, physio, social worker



What about using the whole MDT?
Deschodt JAGS 2012

 Preop CGA report from
 Geriatrician, nurse, OT, physio, social worker

Delirium 53.2 % vs 37.2%

Duration and severity same



So make multicomponent routine care 
Milisen JAGS 2001

 Protocolised intervention
 Education, cognitive screening
 Delirium team:  nurse  CNS/pyschogeriatrician
 Pain protocol:  IV tramadol

 n = 120:  60 before & 60 after



 Protocolised intervention
 Education, cognitive screening
 Delirium team:  nurse  CNS/pyschogeriatrician
 Pain protocol:  IV tramadol

 n = 120:  60 before & 60 after

So make multicomponent routine care 
Milisen JAGS 2001

Delirium 23% vs 20%

Duration of delirium 4 vs 1 day

Severity scores lower (CAM)

LOS same



How about a multicomponent pathway
Björkelund Acta 2010

 Protocolised intervention
 Prehospital to postoperative
 Recruited in A&E

 n = 273   before and after



How about a multicomponent pathway
Björkelund Acta 2010



How about a multicomponent pathway
Björkelund Acta 2010

IV Fluids

Pain relief

Screen for delirium

Avoid polypharmacy

Anaesthetic protocols



How about a multicomponent pathway
Björkelund Acta 2010

Oxygen

IV Fluids

Pain relief

Screen for delirium

Avoid polypharmacy

Delirium 34.1 % vs 22.1%

LOS same



Issues with researching 
multicomponent intervention…

• The ‘black box’ of intervention…

• Problems with randomising

• Longer term follow up

• Translating research into practice



NICE Delirium Guidance 2014



Possible areas intraoperatively

1. Haemodynamic interventions

2. Modified anaesthetic techniques

3. Pharmacological interventions



Intraoperative hypotension is bad

• Intraoperative hypotension MAP <50mmHg

• Intraop BP variance
• Impaired autoregulation

• Age related changes e.g. arterial stiffness

• Multimorbidity e.g. DM, HTN

• Polypharmacy e.g. anti-hypertensives

Impact of intraoperative hypotension and blood pressure 
fluctuations on early postoperative delirium after non-cardiac 
surgery. Hirsch. BJA 2015



Regional vs General no difference

The Impact of General and Regional Anesthesia on the Incidence of Post-
Operative Cognitive Dysfunction and Post-Operative Delirium: A Systematic Review 

with Meta-Analysis. Mason. Jounral of Alzheimer’s Disease 2010



BIS monitoring - part of the answer?

Monitoring depth of anaesthesia in a randomized trial 
decreases the rate of postoperative delirium but not 

postoperative cognitive dysfunction. Radtke. BJA 2015



Are there simpler (and cheaper) treatments 
available?

• Haloperidol

• Olanzapine

• Melatonin

• Cholinesterase inhibitors

• Quetiapine

• Risperidone



Haloperidol
Kalisvaart JAGS 2005

• Prophylactic haloperidol 0.5mg TDS
• 3 days preop & postop

• If delirious  regular haloperidol & lorazepam

• Geriatric delivered multicomponent intervention

• n = 430 randomised
• Visual/cognitive impaired, high BUN/APACHE II



Haloperidol
Kalisvaart JAGS 2005

• Prophylactic haloperidol 0.5mg TDS
• 3 days preop & postop

• If delirious  regular haloperidol & lorazepam

• Geriatric delivered multicomponent intervention

• n = 430 randomised
• Visual/cognitive impaired, high BUN/APACHE II

Delirium 16.5% vs 15.1%

Duration of delirium 11.9 vs 5.4 days

Severity scores lower (DRS-Max)



Haloperidol
Wang Crit Care Med 2005

• Prophylactic haloperidol 0.5mg + 0.1mg/hr infusion
• Fentanyl with all analgesia

• Agitiation: 0.5-1mg haloperidol every 20 mins

• Routine multicomponent intervention

• n = 457 randomised



Haloperidol
Wang Crit Care Med 2005

• Prophylactic haloperidol 0.5mg + 0.1mg/hr infusion
• Fentanyl with all analgesia

• Agitiation: 0.5-1mg haloperidol every 20 mins

• Routine multicomponent intervention

• n = 457 randomised

Delirium 23.1% vs 15.3 %

Mean length of ICU stay shorter

No mortality difference

No difference in side effects / safety profile

(pilot – 44.5% vs 23.3%)



Olanzapine
Larsen Psychosomatics 2010

• Prophylactic olanzapine 5mg preop
• Premed midazolam & fentanyl

• GA with fentanyl

• Postop olanzapine 5mg

• Regular fentanyl, PCA + opioids

• n = 495 randomised
• >65yo / <65 + Hx POD     Dementia exclusion



Olanzapine
Larsen Psychosomatics 2010

• Prophylactic olanzapine 5mg preop
• Premed midazolam & fentanyl

• GA with fentanyl

• Postop olanzapine 5mg

• Regular fentanyl, PCA + opioids

• n = 495 randomised
• >65yo / <65 + Hx POD     Dementia exclusion

Delirium 40.2 % vs 14.3 %

Duration of delirium longer 1.6 vs 2.2 days

Severity scores higher (DRS-Max)



Melatonin
De Jonghe CMAJ 2014

• Prophylactic melatonin 3mg for 5 nights
• Surgery day 1 or 2

• n = 444 randomised
• >65yo     Excluded incident delirium & ICU

• Placebo group: more regular benzos, less Hx POD



Melatonin
De Jonghe CMAJ 2014

• Prophylactic melatonin 3mg for 5 nights
• Surgery day 1 or 2

• n = 444 randomised blocks 10
• >65yo     Excluded incident delirium & ICU

• Placebo group: more regular benzos, less Hx POD

Delirium same 25.5 % vs 29.6 %

Duration of delirium same

Severity scores higher (DRS-Max)



Problems with drugs in POD

May have unintended consequences
 Falls, prolong QT, extrapyradimal effects

 May be continued after episode

 47% left on beyond ITU

 71% of them discharged on drug
Jasiak J Pharm Prac 2013



What shall we use?

• Limited literature in surgery

• Multicomponent intervention works well

• System wide changes best

• Avoid prophylactic drugs for POD

• Haloperidol drug of choice

• Benzos for alcohol/benzo withdrawal

• Use on individual basis only



What can we do?



Cognitive trajectories

Nadelson, Sanders and 
Avidan. 2014. Br J Anaes 
112(3):440-51



Yellow – AMT <7
Blue – AMT ≥7
White – no data



Our surgical population

MMSE: Mean 24   (45% abnormal)

MOCA: Mean 21   (84% abnormal)

88% unrecognised cognitive problem

The prevalence and impact of undiagnosed cognitive impairment in older 
vascular surgical patients. Partridge. Journal of Vascular Surgery 2014



Our surgical population

MMSE: Mean 24   (45% abnormal)

MOCA: Mean 21   (84% abnormal)

88% unrecognised cognitive problem

The prevalence and impact of undiagnosed cognitive impairment in older 
vascular surgical patients. Partridge. Journal of Vascular Surgery 2014



Our surgical population

MMSE: Mean 24   (45% abnormal)

MOCA: Mean 21   (84% abnormal)

88% unrecognised cognitive problem

The prevalence and impact of undiagnosed cognitive impairment in older 
vascular surgical patients. Partridge. Journal of Vascular Surgery 2014



"You don't make a pig fatter by 
weighing the pig”

– Don Berwick



Why do we risk assess?
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Gate keep

Fit for surgery Not ‘fit’ for surgery’

Complications

Discharge
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Why do we risk assess?

Gate keep

Fit for surgery Not ‘fit’ for surgery’

Follow-up care

Optimise

Complications

Discharge

Proactively manage

Shared decision making



And cognition is just one bit

Clinical 
pathway

Cognition

Medications

Frailty

Anaemia

Manage 
comorbidity

Nutrition
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This is complicated…



Clinical 
pathway

Cognition

Medications

Frailty

Anaemia

Manage 
comorbidity

Nutrition

Interdisciplinary

Length of stay

Waiting list 
targets

Cancer treatment 
targetsInvestigations

Resource 
limitations

Consent and 
capacity

This is complicated…



This is complicated…

Geriatrics

Cognition

Medications

Frailty

Anaemia

Manage 
comorbidity

Nutrition

Interdisciplinary

Length of stay

Waiting list 
targets

Cancer treatment 
targetsInvestigations

Resource 
limitations

Consent and 
capacity



Comprehensive Geriatric Assessment



Holistic, multidimensional, interdisciplinary 
assessment of an individual

Formulation of 
• list of needs and issues to tackle
• individualised care plan
• tailored to an individual’s needs, wants and priorities

Comprehensive Geriatric Assessment



…works as it allows…

Risk assessment

• (un)recognise comorbidity, disability, frailty

• assess functional reserve

Optimise

• Medical, functional, psychological & social

• Apply organ specific guidelines

• Use multidisciplinary interventions



…and facilitates…

Collaborative decision making 
•Harm vs benefit
•Consent, capacity, advance directives 
•Communication



Putting it all together (1)
Domain Assessment

Joyce : 86 year old – total hip replacement

Cognition Progressively worse
Agitated last admission – Long LOS

Alcohol Drinks half bottle wine a day

Medications Constant knee pain
Now on sleeping pills

Renal failure eGFR 28 - hypertension

Constipation Analgesia related



Putting it all together (2)
Domain Assessment Intervention On discharge

Cognition MoCA 19 Diagnose
Discuss risk
Inform ward

Memory services

Alcohol 42 units Cut down
Withdrawal protocol

Alcohol services

Medications Analgesia
Benzos

Optimised
Continue

GP follow up

Hypertension BP 150/80 Continue Reassure GP

Renal failure eGFR 28 Renal adjusted 
medications

GP follow up

Constipation Laxatives



Putting it all together (3)

• On the ward
– Review daily

– Manage risk factors

– Involve family

– Support nursing staff

– Falls and skin protocols

– Manage sedatives

– Support for discharge



Practicalities



….providing continuity of care 
throughout the  pathway

Admission on day of surgery
Detailed info to anaesthetist

Proactive planning  and communication of post-
op needs

Medical complications, managed in a proactive 
standardised manner working with the junior 
surgical team

Expert
discharge planning



POPS Pre n = 54 Post n = 54

Age 75 74

Delirium 18.5% 5.6%

Pneumonia 20% 4%

ACS 7.4% 3.7%

Arrhythmia 13% 7.4%

Heart failure 3.7% 0

Thrombosis 11% 2%

Wound sepsis 22.2% 3.7%

POPS. Harari. Age Ageing 2007

So… does it work?



What can we all do

• THINK Delirium

• System wide processes

• Collaborate across specialties

• Integrate care across perioperative pathway



What can you do locally? 

• Is there a Lead for Geriatric Anaesthesia?

• What is the remit of an anaesthetist in perioperative pathway?

• How should we train in perioperative medicine?

• What can geriatricians do for you?





What can you do locally? 

• Is there a Lead for Geriatric Anaesthesia?

• What is the remit of an anaesthetist in perioperative pathway?

• How should we train in perioperative medicine?

• What can geriatricians do for you?

philip.braude@gstt.nhs.uk

@DrPhilipBraude


