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Conflits d’intérêts



TCPO – Fragilité
Hot topic

N Engl J Med, Vol. 346, No. 14 · April 4, 2002 

Choix du traitement

% de risque de complication

1 /  5 : déclin fonctionnel

La chirurgie impacte le statut fonctionnel des sujet âgés

JAMA Surg. doi:10.1001/jamasurg.2020.2853 

Récupération fonctionnelle 
=

Notion importante dans la stratégie de soin 

Ann Surg. 2018 December ; 268(6): 911–917 



Troubles cognitifs post-opératoires
Docteur, je deviens fou!

Me A., 75 ans
Patiente active, peu d’antécédents (HTA sous 
monothérapie).
Elle a été opérée il y a 24 heures d’une PTH sous 
anesthésie générale.
Vous êtes appelés dans le service car la patiente 
présente des hallucinations. Elle est inquiète car 
elle se rend bien compte qu’il ne peut pas y avoir 
dans la chambre les animaux qu’elle voit.
Elle ne présente pas de confusion temporo-
spatiale. Elle reste calme.
L’infirmière évoque un délirium en lien avec l’AG.

M B., 75 ans
Patient actif, peu d’antécédents (HTA sous 
monothérapie).
Il a été opéré il y a 24 heures d’une PTH sous 
anesthésie générale.

Vous êtes appelé à 2heure du matin car le patient 
présente une agitation brutale, il tiens des propos 
incohérents et ne reste pas concentré sur les 
propos de l’infirmière.

L’infirmière évoque un délirium en lien avec l’AG.

Délirium post-opératoires?



Troubles cognitifs post-opératoires
Docteur, je deviens fou!

Me C., 75 ans
Patiente active, peu d’antécédents (HTA sous 
monothérapie).
Elle a été opérée il y a 6 mois d’une PTH sous 
anesthésie générale.

Elle consulte son médecin traitant car elle se plaint 
de troubles de la mémorisation, de difficultés de 
concentration. Elle cherche souvent ses mots.

Elle en est sûre, c’est depuis l’anesthésie générale 
qu’elle est comme cela et regrette l’intervention

M D., 75 ans
Patient actif, peu d’antécédents (HTA sous 
monothérapie).
Il a été opéré il y a 2 ans d’une PTH sous 
anesthésie générale.

Elle consulte son médecin traitant car il se plaint 
de troubles de la mémorisation, de difficultés de 
concentration. Il cherche souvent ses mots.

Elle en est sûre, c’est depuis l’anesthésie générale 
qu’elle est comme cela et regrette l’intervention

Troubles cognitifs post-opératoires?



Temps 

Chirurgie

Delirium

Fréquent : de 1 à 50 %

Facile à diagnostiquer : bruyant 

Début soudain
Inattention + Désorganisation de la pensée

Trouble de la vigilance

Critères DSM V

Anesthesiology 2018; 129:872-9 
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Les troubles cognitifs postopératoire (TCPO)
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2.2. Le délirium postopératoire : définition, outil diagnostic et 

incidence  

 

2.2.1. Définition  

 

Le délirium correspond à une atteinte neurocognitive secondaire à un problème 

physiologique. Le délirium postopératoire rentre dans ce cadre diagnostic. 

 

Selon les critères du DSM-5 (Diagnostic and Statistical Manual of Mental Disorders), le 

diagnostic de délirium est posé lorsque les éléments suivants sont retrouvés : 

A- Perturbation de l’attention et de la conscience : il peut s’agir de phases 

d’agitations ou au contraire d’un trouble de vigilance avec une somnolence. 

B- Début rapide (quelques heures), constituant un changement brutal dans le niveau 

de fonctionnement et le comportement habituel de la personne.  Les symptômes 

sont de plus fluctuants en intensité au cours d’une même journée. 

C- Il existe au moins une autre perturbation dans un domaine cognitif. Il peut s’agir 

d’une atteinte de la mémoire, d’une désorientation, d’un problème de langage ou 

d’un problème perceptuel.  

D- Les troubles ne s’expliquent pas autrement, ni par un autre trouble du SNC, ni pas 

une atteinte importante de l’état d’éveil, comme dans un coma.  

 

En présence d’un délirium, le cycle veille/sommeil est souvent altéré (somnolence 

diurne, agitation ou éveil nocturne, difficultés d’endormissement, inversement complet du 

cycle). Le délirium peut aussi provoquer des perturbations émotionnelles (anxiété, peurs, 

dépression, irritabilité, colère, euphorie, apathie, etc.) ainsi que des changements subis et 

imprévisibles entre différents états émotifs. Des hallucinations seront parfois observées, ces 

dernières seront le plus souvent visuelles. Les symptômes sont le plus souvent observés la nuit 

ou dans des conditions où les stimulations et les indices environnementaux sont faibles. 
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Critères DSM V

Outils de diagnostics : CAM (Confusion Assessment Method)

ET/OU

Améliorer le parcours patients
Facteurs de risques
Délirium postopératoire



Troubles cognitifs post-opératoires
Docteur, je deviens fou!

Me A., 75 ans
Patiente active, peu d’antécédents (HTA sous 
monothérapie).
Elle a été opérée il y a 24 heures d’une PTH sous 
anesthésie générale.
Vous êtes appelés dans le service car la patiente 
présente des hallucinations. Elle est inquiète car 
elle se rend bien compte qu’il ne peut pas y avoir 
dans la chambre les animaux qu’elle voit.
Elle ne présente pas de confusion temporo-
spatiale. Elle reste calme.
L’infirmière évoque un délirium en lien avec l’AG.

M B., 75 ans
Patient actif, peu d’antécédents (HTA sous 
monothérapie).
Il a été opéré il y a 24 heures d’une PTH sous 
anesthésie générale.

Vous êtes appelé à 2heure du matin car le patient 
présente une agitation brutale, il tiens des propos 
incohérents et ne reste pas concentré sur les 
propos de l’infirmière.

L’infirmière évoque un délirium en lien avec l’AG.

Délirium post-opératoires?
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Temps 

Delirium

Retard de récupération neurocognitif

J 30 12 mois

Troubles neurocognitifs

Chirurgie

Incidence élevée : 10 à 60 % des patients
Difficiles à mettre en évidence

Mineurs - Majeurs

Critères DSM V

Disparition des troubles dans le temps

≠ Démences

Batterie de tests neuro-cognitifs
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Troubles cognitifs post-opératoires
Docteur, je deviens fou!

Me C., 75 ans
Patiente active, peu d’antécédents (HTA sous 
monothérapie).
Elle a été opérée il y a 6 mois d’une PTH sous 
anesthésie générale.

Elle consulte son médecin traitant car elle se plaint 
de troubles de la mémorisation, de difficultés de 
concentration. Elle cherche souvent ses mots.

Elle en est sûre, c’est depuis l’anesthésie générale 
qu’elle est comme cela et regrette l’intervention

M D., 75 ans
Patient actif, peu d’antécédents (HTA sous 
monothérapie).
Il a été opéré il y a 2 ans d’une PTH sous 
anesthésie générale.

Elle consulte son médecin traitant car il se plaint 
de troubles de la mémorisation, de difficultés de 
concentration. Il cherche souvent ses mots.

Elle en est sûre, c’est depuis l’anesthésie générale 
qu’elle est comme cela et regrette l’intervention

Troubles cognitifs post-opératoires?
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Temps 

Delirium

Retard de récupération neurocognitif

J 30 12 mois

Troubles neurocognitifs

Chirurgie

Autres
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N = 225
> 60 ans

46% Délirium

MMSE

Le délirium impacte le devenir = facteur de risque de retard de récupération cognitive

Les troubles cognitifs postopératoire
Delirium = FDR de TCPO
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Tables and figures:  

Table 1: Risk factors for a significant alteration in outcome: multivariate analysis 
 
  

p  OR  OR - Lower level. 
(95%)  

OR - Upper level. 
(95%)  

Gender (Female) 0.006 3.6 1.45 8.7 

Ischemic heart disease 0.006 0,3 0.14 0.71  

Diabetes 0.003 4 1.6 10.2 

Euroscore2 > 1.5 0.003 5.2  1.7 15.4  

Delirium  0.006 3.3 1.4 7.8 

Age > 69 years 0.2  2 0,7 5.8 

SAPS2 > 27 0,2 1,9 0,8 4,9 

 
Occurrence of significant alteration in outcome was modeled as a function of all predictors 
that differed (P < 0.10) in the univariate analyses. Multivariate logistic regression analysis was 
performed by using a backward (conditional) stepwise procedure. 
AUC of this model was 0,86, the Hosmer-Lemeshow test was 0,85. 80,4 % of patients was high-
ranked by this model. 
 
OR: Odds ratio ; SAPS II : Simplified Acute Physiology Score 2 ; AUC = Area Under the Curve. 
 
 
 

Table 2: Quality of life and Autonomy after POD at 3 years 

 

 Total (N = 143) No POD (N = 99) POD (N = 44) p (POD vs No POD) 

EQ5D NRS, mean (IQR) 70 (55 – 85) 75 (60 – 90) 60 (50 – 75) 0.0001 

Loss of autonomy, n (%) 12.6 (18) 7 (7%) 11 (25%) 0.0001 

 
This table shows the % of patients with lost of autonomy (- 2 points in the IADL scale) and the level of 
quality of life with the median response in the EQ5D NRS score. Results are also showed according to 
the presence or absence of delirium 
EQ5D were compare with Mann-Whitney tests. Lost of autonomy was compared with khi2 test. 
POD: Postoperative delirium ; EQ5D : French version of EuroQuol 5D ; IADL : Instrumental Activities of 
Daily Living  
 
  

Labaste. F - Clinical Interventions in Aging - Accepted

Postopératoire de chirurgie cardiaque, âge > 60 ans

Devenir postopératoire : critère composite
- Décés
- Dépendance (IADL)
- Altération marquée de la qualité de vie (EQ5D)

N = 173 suivi à 3 ans (35,3 % de Delirium)

42,8 % d’altération du devenir

Postopératoire de chirurgie fracture du col du fémur

Patients inclus : MMSE > 20 – Age > 75 ans

Critères de jugement :
- Nouvelles institutionnalisations
- Evolution échelle IADL

N = 63 suivi à 3 mois (22,2 % de Délirium)

Soumission en cours

 50 

Table 2 : New institutionalization at 3 month after hip fracture surgery 
 

 
Control 
N = 50 

New 
Institutionalization 
N = 13 

p 

Age (years)  88 (82,2 – 91) 88 (85 – 91) 0,93 
Sex, women 80 (40) 84,6 (11) 0,7 
Weigh (Kg) 63 (55 – 70) 54 (50 – 68) 0,2 
IMC (Kg/m2) 23,5 (21 – 25) 23 (20 – 27) 0,7 
Preoperative MMSE  25 (23 – 27,5) 23 (21 – 25) 0,04 * 
Preoperative IADL 6 (4,2 – 8) 6 (5 – 8) 0,99 
Atrial Fibrillation  34 (17) 46,2 (6) 0,4 
Stroke 22 (11) 7,7 (1) 0,2 
Diabetes 11,1 (7) 7,7 (1) 0,65 
Chronic renal failure (MDRD < 60ml/min/1,73m2 38 (19) 30,8 (4) 0,63 
High blood pressure 50 (25) 46,2 (6) 0,81 
Ischemic cardiomyopathy 10 (5) 23,1 (3) 0,24 
Tumor 14 (7) 23,1 (7) 0,44 
Hypothyroidism 14 (7) 15,4 (2) 0,9 
Surgery 56 (28) 69,2 (9) 0,38 
Chronic cardiac failure 6,3 (4) 0 (0) 0,17 * 
Surgery duration, min 90 (60 – 120) 80 (60 – 120) 0,77 
General anaesthesia 20 (10) 15,4 (2) 0,7 
ASA Score > 2 44 (20) 46,2 (6) 0,9 
Charlson score 5 (4,2 – 7) 5 (5 – 6) 0,74 
Delirium  16 (8) 46,1 (6) 0,03 * 
MMSE at D5 or discharge 24 (22 – 26) 22 (20 – 25) 0,04 * 
MMSE evolution (D5 – D-1) 1 (-1 – 3) 2 (-1 – 3) 0,74 
Length of hospitalization (days) 8,5 (7 – 12) 9 (7 – 10) 0,81 
3 months IADL 3 (1 – 5) 1 (0 – 2) 0,009 * 
IADL evolution (3 month – D-1) 2 (1 – 3) 5 (3 – 6) 0,002 * 

Result as expressed as % (n) or median (Q3-Q1) - N = 63 
BMI = Body Mass Index ; MMSE = Mini-mental State Evaluation ; IADL = Instrumental activities 
of daily living ; MDRD = Modification of Diet in Renal Disease 
* Data included on multivariate analysis 

 
 
Table 3 : Multivariate analysis 
 

 
 

OR IC 95% p 

Preoperative MMSE 0,79 0,6 – 1,07 0,07 
Delirium 5,23 1,01 – 27,04 0,048 
IADL evolution (3 month – D-1) 1,8 1,23 – 2,74 0,003 

MMSE = Mini-mental State Evaluation ; IADL = Instrumental 
Hosmer-Lemeshow Test = 0,92 
AUCof model  = 0 ,87 

  

Les troubles cognitifs postopératoire
TCPO = Devenir altéré



Anesthesiology 2009; 110:548 –55

Mortalité Sortie du marché du travail

Coût Social et Economique
Anesthesiology 2016; 125:62-71

Pas de TCPO

TCPO

Pas de TCPO

TCPO

Les troubles cognitifs postopératoire
TCPO = Devenir altéré



Age

Type de chirurgie

Chirurgie

Niveau éducatif

THE LANCET - Vol 351 - March 21, 1998 

Les troubles cognitifs postopératoire (TCPO)
Facteurs de risques : non modifiables…



Troubles cognitifs post-opératoires
Docteur, je deviens fou!

M D., 75 ans
Patient actif, peu d’antécédents (HTA sous 
monothérapie).
Il a été opéré il y a 24 heures d’une PTH sous 
anesthésie générale.

Vous êtes appelé à 2heure du matin car le patient 
présente une agitation brutale, il tiens des propos 
incohérents et ne reste pas concentré sur les 
propos de l’infirmière.

L’infirmière évoque un délirium en lien avec l’AG.

TCPO, l’anesthésie responsable ?

Me A., 75 ans
Patiente active, peu d’antécédents (HTA sous 
monothérapie).
Elle a été opérée il y a 6 mois d’une PTH sous 
anesthésie générale.

Elle consulte son médecin traitant car elle se plaint 
de troubles de la mémorisation, de difficultés de 
concentration. Elle cherche souvent ses mots.

Elle en est sûre, c’est depuis l’anesthésie générale 
qu’elle est comme cela et regrette l’intervention



+ = +

MAR Chirurgien

Troubles cognitifs post-opératoires
Docteur, je deviens fou!

C’est pas moi!!



Anesthésie générale (AG) :
- Perte de conscience
- Amnésie

AG = Responsable?

Médicaments de l’AG
=

Neurotoxiques

Anesthesiology 2012; 116:779–87 

Eviction de l’anesthésie générale 
non suffisante pour éviter les TCPO

Anesthésie générale 
vs

Anesthésie loco-régionale

Anesthesiology 2000; 92:947-57

Les troubles cognitifs postopératoire
Physiopathologie



TCPO = conséquence de l’inflammation postopératoire

Les troubles cognitifs postopératoire
Physiopathologie



Phase pro-inflammatoire

Cicatrisation

Les troubles cognitifs postopératoire
Physiopathologie

Alarmines



Phase anti-inflammatoire

Cytokines anti-inflammatoire
Résolvines

Cicatrisation
Réaction proportionnée

Réaction disproportionnée
= SRIS --> conséquences à distances

Les troubles cognitifs postopératoire
Physiopathologie

Phase pro-inflammatoire



Phase pro-inflammatoire

Microglie

BHE

TCPO

Cicatrisation

+

Phase anti-inflammatoire

Les troubles cognitifs postopératoire
Physiopathologie

JCI Insight. 2017;2(7):e91229. 



Phase pro-inflammatoire

Anesthésie
Effet additif

Microglie

BHE

TCPO

Cicatrisation

+

Phase anti-inflammatoire

Les troubles cognitifs postopératoire
Physiopathologie

JCI Insight. 2017;2(7):e91229. 
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TCPO, comment les limiter?

Me A., 75 ans
Patiente active, peu d’antécédents (HTA sous 
monothérapie).
Elle a été opérée il y a 6 mois d’une PTH sous 
anesthésie générale.

Elle consulte son médecin traitant car elle se plaint 
de troubles de la mémorisation, de difficultés de 
concentration. Elle cherche souvent ses mots.

Elle en est sûre, c’est depuis l’anesthésie générale 
qu’elle est comme cela et regrette l’intervention



Les troubles cognitifs postopératoire
Que faire?

Comment éviter ces troubles ?
Pas UNE solution !

TCPO



Pré-habilitation

Dépistage fragilité
Exercices physiques

Nutrition
Soutien psychologique

Per-Opératoire

Postopératoire

Réhabilitation Améliorées après chirurgie

Recommandations SFAR

Les troubles cognitifs postopératoire
Que faire?



Les troubles cognitifs postopératoire
Que faire?

Pré-habilitation Limiter la période sans boire

N = 862



Les troubles cognitifs postopératoire
Que faire?

Pré-habilitation Evaluation Gériatre pour les plus fragiles



Les troubles cognitifs postopératoire
Que faire?

Exercices cognitifs préopératoires

Réserve basse = FDR

Pré-habilitation

Hommes ?

Exercices J – 10
Mémoire
Rapidité
Résolution de problèmes
Attention
Flexibilité

NS

Adhésion ?



Les troubles cognitifs postopératoire
Que faire?

Pré-habilitation

NS

Exercices Périopératoires
Mémoire
Rapidité
Résolution de problèmes
Attention
Flexibilité

Dose insuffisante

Etudes randomisées à venir
Etude PROTECT



Pré-habilitation

Dépistage fragilité
Exercices physiques

Nutrition
Soutien psychologique

Per-Opératoire

Postopératoire

Réhabilitation Améliorées après chirurgie

Recommandations SFAR

Les troubles cognitifs postopératoire
Que faire?
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OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT

ACS NSQIP/AGS Best Pract ices Guide l ine

10

A. Anesthesia in the Older Adult

Anesthetic medications have broad physiologic effects, potentially causing changes in systemic 
vascular resistance, cardiac preload, baroreceptor responses, lung mechanics and oxygen diffusion, 
neurotransmitter function, and blood flow to end-organs. Aging has wide-ranging effects on 
cardiovascular, pulmonary, and organ-specific physiology, as well as aspects of body composition, such 
as total body water and adipose tissue mass. All of these factors may affect drug pharmacokinetics and 
pharmacodynamics. In this context, many of the effects of anesthetic agents can be exaggerated, and 
adjustments to medication dosages may be warranted in older adults (see Appendix III).30-32 

Essential to addressing the complex interaction of aging physiology and anesthetic pharmacology is 
meticulous monitoring and close collaboration between the surgery and anesthesia teams throughout the 
perioperative period. As with any patient, the appropriate anesthetic plan should take into account the 
type of procedure, as well as its duration and requirements.

1. There is insufficient evidence to recommend a single “best” anesthetic plan for all older adults. 

The following physiologic changes should be considered when deciding on an anesthetic plan that is 

appropriate for each individual patient.

ALT ERAT IO N S T O  PH YSIO LO GY AN D CLIN ICAL 

IMPLICAT IO N S FO R AN EST H ESIA

Physiologic Alterat ions Clinical Implicat ions

 Cardiovascular31,33 • Decreased sympathetic response

• Decreased venous compliance

• Decrease in preload

• Baroreceptor response impaired

• Cardiac diastolic dysfunction

• Labile blood pressure

• Susceptibility to hypotension 

• Susceptibility to volume overload

• Exaggerated decline in cardiac function 
with inadequate cardiac filling

 Pulmonary34 • Increased pulmonary arterial 
pressures

• Decreased response to hypoxia and 
hypercarbia

• Decreased muscle mass and lung 
elasticity

• Decreased cough reflex and 
esophageal motility

• Increased A-a gradient

• Susceptibility to hypercarbia and 
hypoxemia

• Susceptibility to residual anesthetic effects

• Increased work of breathing

• Increased dead space ventilation

• Aspiration risk

 Nervous System • Decreased neurotransmitters • Increased risk of postoperative delirium 
and cognitive dysfunction

 Endocrine System • Impaired glucose tolerance • Increased intra-op hyperglycemia

 Hepatic/Renal System • Altered drug metabolism

• Decreased renal mass

• Decreased drug clearance 

• Susceptible to acute kidney injury

 Thermoregulation • Decreased muscle mass

• Decreased vascular reactivity

• Increased risk of hypothermia

OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT

ACS NSQIP/AGS Best Pract ices Guidel ine
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Essential to addressing the complex interaction of aging physiology and anesthetic pharmacology is 
meticulous monitoring and close collaboration between the surgery and anesthesia teams throughout the 
perioperative period. As with any patient, the appropriate anesthetic plan should take into account the 
type of procedure, as well as its duration and requirements.

1. There is insufficient evidence to recommend a single “best” anesthetic plan for all older adults. 

The following physiologic changes should be considered when deciding on an anesthetic plan that is 

appropriate for each individual patient.

ALT ERAT IO N S TO PH YSIO LOGY AN D CLIN ICAL 

IMPLICAT IO N S FO R AN EST H ESIA

Physiologic Alterations Clinical Implications

 Cardiovascular31,33 • Decreased sympathetic response

• Decreased venous compliance

• Decrease in preload

• Baroreceptor response impaired

• Cardiac diastolic dysfunction

• Labile blood pressure

• Susceptibility to hypotension 

• Susceptibility to volume overload

• Exaggerated decline in cardiac function 
with inadequate cardiac filling

 Pulmonary34 • Increased pulmonary arterial 
pressures

• Decreased response to hypoxia and 
hypercarbia

• Decreased muscle mass and lung 
elasticity

• Decreased cough reflex and 
esophageal motility

• Increased A-a gradient

• Susceptibility to hypercarbia and 
hypoxemia

• Susceptibility to residual anesthetic effects

• Increased work of breathing

• Increased dead space ventilation

• Aspiration risk

 Nervous System • Decreased neurotransmitters • Increased risk of postoperative delirium 
and cognitive dysfunction

 Endocrine System • Impaired glucose tolerance • Increased intra-op hyperglycemia

 Hepatic/Renal System • Altered drug metabolism

• Decreased renal mass

• Decreased drug clearance 

• Susceptible to acute kidney injury

 Thermoregulation • Decreased muscle mass

• Decreased vascular reactivity

• Increased risk of hypothermia
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The role of regional techniques for anesthesia in the older adult

Regional anesthesia refers to nerve blockade with local anesthetic medications. Regional techniques 
that block nerves within the central nervous system are termed “neuraxial” blocks and involve injection 
of local anesthetic into either the epidural or subarachnoid (“spinal anesthesia”) space. Other regional 
techniques may block individual nerves or groups of nerves within the peripheral nervous system, such as 
the femoral nerve or the brachial plexus. 

Regional techniques may be used as a primary anesthetic modality (typically combined with intravenous 
sedation) for surgical anesthesia or may be combined with general anesthesia as an adjunctive modality to 
enhance intraoperative and postoperative pain relief (see Section II.B).

2. Definitive evidence does not exist establishing the superiority of regional anesthesia compared with 

general anesthesia when used as a primary modality for surgical anesthesia in older adults. 

Although a recent Cochrane review suggests there may be benefits to selecting regional versus general 
anesthesia as a primary anesthetic modality in certain patient groups (see the following table), this issue 
remains controversial due to the quality of the studies and the lack of consideration of the risks of 
neuraxial blockade in many of the studies.35-42 The overall approach to the determination of the planned 
primary anesthetic technique for surgery in older adults should occur in a multidisciplinary fashion, 
involving the surgeon, anesthesiologist, and, whenever possible, the geriatrician.43

RO LE O F REGIO N AL AN EST H ET IC T ECH N IQ U ES FO R 

AN EST H ESIA IN  O LDER ADU LT S: SELECT ED EX AMPLES39,43-55

Scenario Recommendation Potential benefits of 

regional anesthesia

Repair of hip fracture In appropriate patients undergoing 

surgery for hip fractures, patients should 

be offered regional anesthesia or general 

anesthesia after discussing the risks and 

benefits

• Reduced 30-day mortality

• Reduced requirement of sedatives

• Absence of airway instrumentation

• Decreased risk of thrombosis and 
blood loss

• Reduced postoperative confusion 

Elective hip and knee 

arthroplasty

In appropriate patients undergoing 

elective joint replacements, regional 

anesthesia should be considered after 

discussing the risks and benefits

• Reduced mortality

• Better pain scores 

• Reduced sedation frequency

• Reduced use of critical care

• Reduced systemic infection

• Increased urinary retention

• Increased pruritus

• Increased frequency of low BP

Lower limb 

revascularization

In appropriate patients undergoing lower 

limb revascularization, regional anesthesia 

should be considered after discussing the 

risks and benefits 

• Reduced risk of pneumonia
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The role of regional techniques for analgesia in the older adult

Regional techniques can be added to the perioperative plan as a way to improve pain control, avoid 
opioids, and improve satisfaction and outcomes. Many epidural anesthetics include low doses of local 
anesthetic agents, which can result in sympathetic blockade. The effects of such a blockade can be 
exaggerated in the elderly.31,61,62 

4. When added to general anesthesia and compared with systemic opioid-based pain relief, regional 

techniques in select patients can reduce pain, sedation frequency, duration of tracheal intubation and 

mechanical ventilation, time to return of gastrointestinal function, risk of perioperative myocardial 

infarction, and overall risk of perioperative cardiovascular complications.39,44-47 

Peripheral nerve blocks can be useful in many older adult patients, particularly those undergoing 
orthopaedic procedures, though there is controversy over the relative benefit of single injection vs 
continuous nerve block. Generally speaking, these blocks can result in better pain scores, reduced 
sedation frequency, and reduced usage of opioid medications when compared with systemic opioids.

RO LE O F REGIO N AL T ECH N IQ U ES IN  MU LT IMO DAL 

PO ST O PERAT IVE AN ALGESIA IN  O LD ER AD U LT  PAT IEN T 

GRO U PS: SELECT ED  EX AMPLES44-49,51,63-65

Scenario Recommendation Potential benefits of regional 

anesthesia

Abdominal surgery, 

including open 

abdominal aortic 

aneurysm repair 

• In appropriate patients undergoing major 
abdominal surgery, the addition of an 
epidural with local anesthetic may be 
considered

When compared with systemic opioid 

therapy:

• Quicker return to of bowel function

• Reduced duration of tracheal 
intubation/mechanical ventilation

• Reduced cardiac complications, 
respiratory failure, GI complications, 
renal failure

• Improved pain scores

Repair of hip 

fracture

• Preoperative or postoperative nerve 
blocks (via femoral nerve or iliac 
blockade) should be considered for all 
patients undergoing hip fracture surgery 

• Decreased hospital length of stay

• Improved pain scores 

• Reduced sedation frequency

Thoracotomy • In appropriate patients undergoing 
thoracotomy, the addition of thoracic 
epidural anesthesia should be considered

• The role of paravertebral blocks in this 
patient group is not clear

When compared with systemic opioid 

therapy:

• Better pain scores

• Increased incidence of 

• hypotension

Elective hip and 

knee arthroplasty

• Regional analgesic techniques should 
be considered in all older adult patients 
undergoing joint arthroplasty procedures 
without contraindications

• Reduced opioid usage

• Improved pain scores

Pas de modalité d’anesthésie idéale
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United States
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discharge (IQR) — days*

*  Differences between countries reflect practice patterns.
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Relative Risk
(95% CI)Outcome

Hazard Ratio
(95% CI)

0.92 (0.76–1.10)

Secondary Outcomes

CONCLUSIONS

Among older adults undergoing hip-fracture surgery, 

spinal anesthesia was not superior to general anesthesia 

with respect to survival and ability to walk independently  

at 60 days.

Resear ch  Summar y

Cl in ical  Pr obl em

Observational studies suggest that spinal anesthesia may 

be associated with lower risk of adverse outcomes than 

general anesthesia in adults undergoing surgery for hip 

fracture. However, randomized trials comparing the ef-

fects of the two techniques on postdischarge outcomes, 

including walking ability, are lacking.

Cl in ical  Tr ial

Design: A multicenter, pragmatic, randomized, superiori-

ty trial examined whether spinal anesthesia conferred 

better postdischarge outcomes than general anesthesia in 

adults undergoing hip-fracture surgery.

Intervention: 1600 patients 50 years of age or older who 

were scheduled for hip-fracture repair were randomly as-

signed to receive spinal or general anesthesia during the 

procedure. All patients had been able to walk independent-

ly before the fracture. The primary outcome was the 

composite of death or an inability to walk roughly 10 ft 

(3 m), either independently or with a walker or cane, at 

60 days after randomization. New-onset delirium was 

also assessed.

Resul t s

Efficacy: The incidence of the primary composite out-

come did not differ signif icantly according to anesthesia 

type, nor did the incidence of the individual components 

of the primary outcome — death or inability to walk in-

dependently. The percentage of patients with new-onset 

postoperative delirium was similar in the two groups.

Safety: The incidence of serious adverse events was simi-

lar in the two groups.

Limi t at ion s and Remain ing Quest ion s

∎  15.0% of patients assigned to spinal anesthesia re-

ceived general anesthesia instead, and 3.5% of those 

assigned to general anesthesia received spinal anesthe-

sia instead.

∎  The primary outcome occurred less often than expect-

ed, which reduced the power to detect differences be-

tween the groups.

∎  Sedation regimens for patients undergoing spinal  

anesthesia varied across sites, which could have limited 

the detection of differences in outcomes between the 

groups.

Links: Full Article | NEJM Quick Take | Editorial

Spinal Anesthesia or General Anesthesia for Hip Surgery in Older Adults
Neuman MD et al. DOI: 10.1056/NEJMoa2113514
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EDITOR’S PERSPECTIVE

What We Already Know about This Topic

•  Postoperative delirium is common after major surgery in older 

patients and is associated with major short-term and long-term 

complications

•  Putative causes for delirium include severe pain and high-dose opioids

•  Epidural analgesia can provide high-quality analgesia postoperatively

What This Article Tells Us That Is New

•  In a randomized trial comparing epidural–general anesthesia ver-

sus general anesthesia alone in older patients having major sur-

gery, delirium was less common with epidural–general anesthesia

•  Intraoperative hypotension was more common in the epidural– 

general anesthesia group

Delirium is an acute syndrome of brain dysfunc-

tion characterized by uctuating disturbances of 

concentration, consciousness, and cognitive function.1 

ABSTRACT

Background: Delirium is a common and serious postoperative compli-

cation, especially in the elderly. Epidural anesthesia may reduce delirium 

by improving analgesia, reducing opioid consumption, and blunting stress 

response to surgery. This trial therefore tested the hypothesis that combined 

epidural–general anesthesia reduces the incidence of postoperative delirium 

in elderly patients recovering from major noncardiac surger y.

Methods: Patients aged 60 to 90 yr scheduled for major noncardiac tho-

racic or abdominal surgeries expected to last 2 h or more were enrolled. 

Participants were randomized 1:1 to either combined epidural–general anes-

thesia with postoperative epidural analgesia or general anesthesia with post-

operative intravenous analgesia. The primary outcome was the incidence of 

delirium, which was assessed with the Confusion Assessment Method for the 

Intensive Care Unit twice daily during the initial 7 postoperative days.

Results: Between November 2011 and May 2015, 1,802 patients were ran-

domized to combined epidural–general anesthesia (n = 901) or general anes-

thesia alone (n = 901). Among these, 1,720 patients (mean age, 70 yr; 35% 

women) completed the study and were included in the intention-to-treat analysis. 

Delirium was significantly less common in the combined epidural–general anes-

thesia group (15 [1.8%] of 857 patients) than in the general anesthesia group 

(43 [5.0%] of 863 patients; relative risk, 0.351; 95% CI, 0.197 to 0.627; P < 

0.001; number needed to treat 31). Intraoperative hypotension (systolic blood 

pressure less than 80 mmHg) was more common in patients assigned to epidural 

anesthesia (421 [49%] vs. 288 [33%]; relative risk, 1.47, 95% CI, 1.31 to 1.65; 

P < 0.001), and more epidural patients were given vasopressors (495 [58%] vs. 

387 [45%]; relative risk, 1.29; 95% CI, 1.17 to 1.41; P < 0.001).

Conclusions: Older patients randomized to combined epidural-general 

anesthesia for major thoracic and abdominal surgeries had one third as much 

delirium but 50% more hypotension. Clinicians should consider combining 

epidural and general anesthesia in patients at risk of postoperative delirium, 

and avoiding the combination in patients at risk of hypotension.

(ANESTHESIOLOGY 2021; 135:218–32)

Delirium in Older Patients 
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General Anesthesia  
for Major Surgery:  
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Epidural Anesthesia and Postoperative Delirium

Li et al.

Postoperative delirium is common in older patients, with 

an incidence that varies widely depending on patient pop-

ulation and type of surgery. For example, the incidence of 

delirium is reportedly 6 to 46% after cardiac surgery,2 5 

to 39% after vascular surgery,3 8 to 54% after gastrointes-

tinal surgery,4 and 5 to 14% after total joint arthroplasty.5 

Delirium is associated with worse perioperative outcomes 

including prolonged hospitalization, complications, high 

medical expenses, and lower odds of home discharge.3,6,7 

Delirium is also associated with worse long-term outcomes 

including increased hospital readmission and shortened 

overall survival, as well as lowered cognition, functional sta-

tus, and quality of life.3,6,7 There is currently no convinc-

ing evidence that any prophylactic measure or anesthetic 

approach prevents postoperative delirium.8–12

The causes and potential mechanisms leading to delirium 

after major surgery are multifactorial but may include severe 

pain, high-dose opioids, and surgery-related stress and in am-

mation.13,14 Epidural anesthesia and analgesia is widely used and 

is recommended for patients having major thoracic and abdom-

inal operations.15 Advantages of epidural analgesia include 

excellent pain control, low opioid consumption, and blunted 

stress and in ammatory response16–18—all of which might help 

prevent delirium. Nonetheless, two systematic reviews reported 

that regional anesthesia does not reduce delirium in patients 

recovering from hip fracture surgery compared with general 

anesthesia.10,19 Interpretation of these results is complicated, 

however, because patients given regional anesthesia were also 

given sedatives, which are themselves thought to promote 

delirium.13 Recent observational analyses suggest that neuraxial 

anesthesia (spinal or epidural blocks) may reduce delirium.20–22

Major surgery is usually performed with general anes-

thesia. Combining epidural and general anesthesia might 

reduce delirium after major surgery. Indeed, when com-

pared with general anesthesia alone, combined epidural– 

general anesthesia decreases the requirement of general anes-

thetics,23 improves postoperative analgesia, reduces opioid con-

sumption,15,18 and relieves the stress response to surgery and 

in ammation.17,24 We therefore tested the primary hypothesis 

that in older patients having major thoracic and abdominal 

surgery, delirium during the initial 7 postoperative days is less 

common in patients given combined epidural–general anes-

thesia with postoperative epidural analgesia than in those given 

general anesthesia followed by intravenous opioids.

Materials and Methods

This multicenter, randomized trial was conducted in ve 

tertiary care hospitals in Beijing, China. The rationale and 

design of the study were reported previously.25 The study 

protocol was approved by the Peking University Institutional 

Review Board (approval No. 00001052-11048; principal 

investigator: D.-X.W.) on July 28, 2011, and by the ethics 

committees of the ve participating centers; changes to the 

trial methods and outcomes are reported in Supplemental 

Digital Content 1 (http:/ / links.lww.com/ ALN/ C624). All 

participants provided written informed consent. The Peking 

University Clinical Research Institute was responsible for 

the study monitoring, data quality assessment and man-

agement, and data analysis. The study was registered with 

the Chinese Clinical Trial Registry (www.chictr.org.cn; 

identi er: ChiCTR-TRC-09000543) and ClinicalTrials.

gov (identi er: NCT01661907). Long-term results will be 

reported in a companion article.

We enrolled patients aged 60 to 90 yr old who were 

scheduled for major noncardiac thoracic or abdominal 

surgery expected to last at least 2 h who agreed to use 

patient-controlled analgesia after surgery. We included 

patients having thoracoscopic or laparoscopic surgery when 

the expected incision length was at least 5 cm. We excluded 

patients who had severe neurologic conditions, acute myo-

cardial infarction or stroke within 3 months, any contrain-

dication for epidural anesthesia, severe heart dysfunction, 

severe liver dysfunction (Child–Pugh grade C), or renal 

failure.

Protocol

Patients were centrally randomized using computer- 

generated codes with a block size of four, strati ed by 

trial site and type of surgery (thoracic or abdominal). 

Participants were randomized in a 1:1 ratio to either gen-

eral anesthesia with postoperative intravenous analgesia or 

combined epidural–general anesthesia with postoperative 

epidural analgesia. Allocation was concealed until shortly 

before anesthesia induction or epidural puncture with a 

24-h interactive web system (IWRS, Brightech Clinical 

Information Management System, CIMS Global, USA).

Premedication was not permitted in either group, includ-

ing anticholinergic drugs, sedatives, or dexmedetomidine. In 

patients assigned to general anesthesia alone, anesthesia was 

induced with midazolam (0.02 to 0.03 mg/ kg), propofol, 

and sufentanil. Muscle relaxation was achieved using rocu-

ronium. Anesthesia was maintained with a propofol infu-

sion and/ or the volatile anesthetic sevo urane and/ or the 

inhaled gas nitrous oxide. Postoperative analgesia was pro-

vided with a patient-controlled intravenous analgesia with 

morphine (0.5 mg/ ml). The patient-controlled pump was 

programed to deliver 2-ml boluses with a lockout interval 

of 6 to 10 min and a background infusion at 1 ml/ h.

In patients assigned to combined epidural and gen-

eral anesthesia, the epidural catheter was inserted before 

induction of general anesthesia at an intervertebral space 

selected by the responsible anesthesiologist. Successful epi-

dural block was con rmed by injection of 3 to 4 ml of 2% 

lidocaine and subsequently maintained with 0.375 to 0.5% 

ropivacaine during surgery. General anesthesia was induced 

and maintained as in the general anesthesia alone group, 

including administration of midazolam (0.02 to 0.03 mg/

kg). Postoperative pain was treated with patient-controlled 

epidural analgesia using a solution of 0.12% ropivacaine and 

0.5 g/ ml sufentanil. The pump was programed to deliver 
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epidural–general anesthesia group on the  rst postoper-

ative morning (relative risk, 0.72; 95% CI, 0.55 to 0.95;  

P = 0.019); moderate-to-severe pain during movement 

was also signi cantly less common on the  rst postoper-

ative morning (relative risk, 0.82; 95% CI, 0.73 to 0.93;  

P = 0.001) and afternoon (relative risk, 0.83; 95% CI, 0.74 

to 0.95; P = 0.005), and the second postoperative morning 

(relative risk, 0.86; 95% CI, 0.74 to 0.99; P = 0.040). Other 

secondary outcomes including nondelirium complica-

tions within 30 days did not di er between the two groups 

(Table 3 and Table S2 in Supplemental Digital Content 2, 

http:/ / links.lww.com/ ALN/ C625).

Patients randomized to epidural–general anesthesia had 

more intraoperative hypotension (421 [49%] vs. 288 [33%]; 

relative risk, 1.47; 95% CI, 1.31 to 1.65; P < 0.001), spent 

more time with mean arterial pressure of less than 65 mmHg 

(17 min [interquartile range 3 to 42] vs. 8 min [0 to 25]), and 

were more likely to require vasopressors (495 [58%] vs. 387 

[45%]; relative risk, 1.29; 95% CI, 1.17 to 1.41; P < 0.001); 

in contrast, they had less hypertension (183 [21%] vs. 302 

[35%]; relative risk, 0.61; 95% CI, 0.52 to 0.71; P < 0.001). 

Over the initial 3 postoperative days, patients assigned to 

epidural–general anesthesia were less likely to experience 

hypertension (64 [7%] vs. 161 [19%]; relative risk, 0.40; 95% 

CI, 0.30 to 0.53; P < 0.001) or postoperative nausea and 

vomiting (80 [9%] vs. 116 [13%]; relative risk, 0.69; 95% 

CI, 0.53 to 0.91; P = 0.007). One patient in the epidural– 

general anesthesia group died from pulmonary embolism 

on the  rst day after surgery, a complication that was con-

sidered unrelated to study group assignment (Table 4).

Discussion

There was less delirium during the  rst 7 postoperative days 

in older patients randomized to combined epidural–gen-

eral anesthesia for major thoracic and abdominal surgeries 

compared with general anesthesia alone. The reduction was 

consistent across all three motoric subtypes of delirium and 

similar for all prede ned subgroups. The treatment e ect 

was substantial and highly statistically signi cant, with the 

incidence being only about a third in patients assigned to 

combined epidural–general anesthesia. Because the inci-

dence of delirium in the general anesthesia alone group was 

only 5%, the number needed to treat was 31 (the reciprocal 

of the absolute risk reduction). We note, however, that the 

same relative treatment e ect would correspond to a num-

ber needed to treat of 15 at a baseline delirium risk of 10% 

and 10 at a baseline risk of 15%—both of which are well 

within reported ranges.2,4,5

Two systematic reviews reported that the incidence 

of delirium was similar after neuraxial and general anes-

thesia for hip fracture surgery.10,19 However, more recent 

observational analyses observed less delirium in patients 

who had neuraxial rather than general anesthesia for hip 

or knee arthroplasties.20–22 One small trial randomized 70 

older patients to general anesthesia and intravenous analge-

sia or combined epidural–general anesthesia with epidural 

analgesia; that is, a protocol similar to ours. Despite better 

analgesia and improved mental status in the combined anes-

thesia patients, the frequency of postoperative delirium was 

similar in each group (24% vs. 26%, respectively). Because 

Fig. 2. Probability of postoperative delirium by day 7 after surgery.
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Abstract: Background: Postoperative delirium is a common complication with a high morbidity rate. This study 

was designed to consider the effectiveness of melatonin in prevention and treatment of postoperative delirium. 

Methods: Seventy-two patients aged >60 years old with Abbreviated Mental Test (AMT) >8 scheduled for ortho-

pedic surgery under spinal anesthesia, were randomly distributed equally to melatonin or placebo groups. In the 

melatonin group, the patients were given 5 mg melatonin capsules orally the night before surgery, the night of the 

operation, and two nights after the surgical operation at 9 pm. Likewise, in the placebo group, the patients received 

placebo in the same times. For diagnosis of postoperative delirium, the AMT test was used before the operation and 

three days after that. The Generalized estimating equations model (GEE) with logit link to Multivariate analysis was 

used in the study and P<0.05 was considered statistically significa n t. Results: In total, 72 patients completed the 

study. Thirty-three patients (45.8%) were male with a mean (SD) age 71.4 (3.6) years. On the first day after the sur-

gery, the incidence of delirium was significa nt ly lower in the melatonin group compared to the placebo group (22.2% 

vs. 44.4%, P=0.046). On the second and third days after the surgery, the level of delirium in the melatonin group 

was also signific

a

ntly lower than that in the placebo one. The GEE model showed a significa nt  interaction between 

time and treatment groups. Conclusion: The find i ngs of the study showed that melatonin prevented delirium after 

the orthopedic surgeries in the elderly patients and could be useful for the patients as such.

Keywords: Melatonin, delirium, surgery, orthopedics, aged

Introduction

Delirium, a serious disturbance in mental abili-

ties with the main features of inattention and 

global cognitive dysfunction that makes it cost-

ly and potentially fatal, affects nearly 50 per-

cent of the elderly hospitalized per year [1]. 

Also, 10 to 30 percent of those hospitalized for 

any reason have a chance of developing the 

delirium. Prevalence of delirium in the ICU pa- 

tients and cardiac patients admitted to CCUs 

were 30 and 40%, respectively [2]. Causes of 

delirium include drug poisoning, tumors, trau-

ma, infection, cardiovascular disorders, meta-

bolic disorders; and endocrine and nutritional 

disorders. Risk factors for delirium include  

age, gender, depression; dementia and anxie- 

ty. Blood transfusion has also been reported in 

various studies as a delirium risk factor [3, 4]. 

Although delirium is not one of the most com-

mon complications of the orthopedic surgery, it 

has received special attention in the recent 

years [5-7]. Many studies have shown this com-

plication after orthopedic surgery, especially in 

the elderly patients. In other words, risk of de- 

lirium in patients older than 70 years of age 

increased more than 3.78 folds than other 

patients (OR 3.78; 95% CI 2.97-4.80) [8]. 

Patient’s health impairment and increasing 

health care costs due to delayed functional 

recovery and prolonged hospital stay may be 

examples of postoperative delirium consequ- 

ences [9]. With regard to the consequences, 

prevention of delirium is of a major importance. 

Circadian rhythm may be affected by sleep dis-

orders in elderly patients, especially after surgi-
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the control groups are summarized in Table 1. 

There were no statistically significant differenc-

es between the two groups of the study regard-

ing demographic characteristics and the type 

of surgery. The incidence of delirium in the me- 

latonin-treated group was significantly lower 

than that in the placebo group in all three days 

after the surgical operation (Table 1 and Figure 

2). However, considering the delirium incidence 

such as type of the surgery and sex separately 

in the subgroups of the study, there was no sig-

nificant difference in most subgroups (Table 2). 

The results of the generalized estimating equa-

tions model (GEE) showed that the effect of 

ctors for postoperative delirium have been sug-

gested. Among the many explanations for the 

development of postoperative delirium, postop-

erative sleep disorders are more prominent 

[20, 21]. Circadian sleep disorders are also 

common in the elderly patients after surgery 

that appear to increase cardiovascular instabil-

ity, adversely affect the immune system, in- 

crease metabolism, and prolong recovery time. 

These disorders are often associated with neu-

ropsychiatric symptoms and allow the develop-

ment of a common underlying pathological  

correlate [22]. Therefore, the use of melatonin 

seems to be reasonable among the various 

pharmacological agents [23-26]. The results of 

Table 1. Demographics and clinical characteristics in the two 

groups of the study

P Value*
Study Group

Statusvariables

PlaceboMelatonin

0.81317 (47.2)16 (44.4)MaleGender

19 (52.8)20 (55.6)female

0.77228 (77.8)29 (80.6)<75Age

8 (22.27 (19.4)∎75

0.95912 (33.3)12 (33.3)PelvisType of Operation

10 (27.8)11 (30.6)Femur

14 (38.9)13 (36.1)Knee

0.04616 (44.4)8 (22.2)YesDelirium

Day 1 20 (55.6)28 (77.8)No

0.03514 (38.9)6 (16.7)YesDelirium

Day 2 22 (61.1)30 (83.3)No

0.00611 (30.6)2 (5.6)YesDelirium

Day 3 25 (69.4)34 (94.4)No

*Chi-Square test.

time on delirium changes was 

significant. In other words, the 

delirium changes are not the 

same over the time (P=0.012) 

(Table 3). The time - group in- 

teraction was also significant 

as the delirium changes. This 

indicates that the delirium ch- 

anges in the two treatment gr- 

oups are not the same over the 

time (P=0.031) (Table 3). 

Discussion

The present study showed that 

the incidence of delirium was 

significantly lower in the mela-

tonin-treated group every three 

days after the surgical opera-

tion than that in the placebo 

group. Postoperative delirium 

is a major challenge for health 

care providers. Elderly patients 

particularly are more suscepti-

ble to postoperative delirium. 

Although delirium is a multifac-

torial disorder after surgery, its 

only definitive risk factor is 

aging [19]. These findings sug-

gest that elderly patients un- 

dergoing major surgeries have 

a high rate of delirium after sur-

gery [20]. The etiology of po- 

stoperative delirium has not 

been fully understood, and the 

results of previous studies 

have been controversial [1]. 

Although the mechanisms be- 

hind postoperative delirium re- 

main unclear, potential risk fa- 

Figure 2. Frequency of delirium in the two groups of the study in the days 
after the surgery.
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