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Multimodal approach to control postoperative 

pathophysiology and rehabiliation

1997; 78:606-617

H. Kehlet

• every operation can be ambulatory ?

• why is the patient in hospital today ?

• what is it that we cannot control ?

Lancet 2003; 362: 1921

Anaesthesia, surgery, and challenges in postoperative 

recovery
x

Henrik Kehlet, Jørgen Dahl

• organ dysfunction (”surgical stress”)

• hypothermia-induced morbidity

• pain

• PONV / ileus

• fluid excess/ hypovolaemia

• cognitive dysfunction/sleep disturbances

• immobilisation/semi-starvation

• blood management

• fatigue (early/late)

• traditions (tubes,drains,restrictions,etc.)
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Anaesthesia 2020;75 Suppl 1:e54-e61.

Sci Transl Med 2014;6:255ra131.  

see also  Fragiadakis    Anesthesiology 2015;123:1241 
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Nat Neurosci 2017;20:156-66.

basis for novel therapeutic strategies in 

the context of perioperative medicine

Anesthesiology 2016; 124:1174-89.

Kehlet                             Anaesthesia 2020;75 Suppl 1:e54.

modification of the surgical stress responses

regional 

analgesia
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Ann Surg 2014;260:540-9.

• n = 150

• pro-inflammatory

mediators 

• SIRS  27 vs 92 %    

(p< 0.001)

• discharge criteria 2 

vs 3 days (p< 0.001)   

Acta Orthop 2018;89:477-9.

pain  fatigue  safety 

CRP  endothelial function 

glucose homeostasis ()

need for dose-finding and              

repeat-dosing studies in ”high” 

and ”low” pain responders

Kehlet H.  & Lindberg-Larsen V. 

see also Kehlet & Joshi Anaesthesia 2020;75:856.
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• RCT   n=58   +/- 125 mg MP

• high-dimensional cytometry (Gaudilliere 2014)

MP: inhibition of                

adaptive components 

(0-48 h),  but not innate

Nat Commun 2020;11:3737.

Br J Anaesth 2017; 119:720-2. 

Joshi G, Kehlet H 

• dynamic, balanced analgesia is a 

prerequisite for optimal recovery

• procedure-specific (www. postoppain.org)

• must be assessed in an ERAS setting

Joshi & Kehlet      Best Pract Res Clin Anaesthesiol 2019;33:259.
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Periop Med 2021;10:26. 

Munting & Klein    Anaesthesia 2019;74:suppl 1:49 

Elhenawy et al.     Systematic reviews 2021;10:36

patient blood management 

multidisciplinary team approach 

optimize

hemato-

poiesis

minimize

blood loss

and 

bleeding

optimize

tolerance 

of anemia

1st pillar 2nd pillar 3rd pillar
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Anesthesiology 2019;130:825-32. 

• positive balance approach ( 1 – 1.5 L )

• balanced solutions

• colloids controversial

• goal-directed therapy promising, but…

• need for ”fast-track” studies !

Acta Anaesthesiol Scand 2010;54:951-6

modification  improvement ? 

pain opioid
sleep

disturbance
inflammation

Petersen et al.    Acta Anaesth Scand 2017;61:767 

Kurbegovic et al.     Langenbecks Arch Surg 2015;400:513
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• outpatient set-up natural evolution

• patient selection and monitoring !

• no extra post-discharge facilities

• first LOS 1-2 days, then try outpatient

• “first better – then faster” !

Br J Anaesth 2021;126:348-9. 

Br J Anaesth 2019;123:671-8.

new interesting method to assess

overall surgical outcome -

LOS, readmissions and mortality

Eur Urol Open Sci 2021;28:1-8.
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Anaesthesia 2018;73:799-803. 

Large pragmatic randomised controlled trials in peri-

operative decision making: are they really the gold standard? 

Joshi G, Alexander JC, Kehlet H. 

- why not ERAS discussion ?

- no ”large” trials with low ERAS adherence

- more focus on organ- and procedure –

specific functional recovery parameters

- first detailed pathophysiological studies –

then RCT/multicenter cohort studies

Ann Surg 2016;264:237-8.

understand the pathophysiology of 

postoperative organ dysfunctions and 

recovery on a procedure specific basis

• implementation of procedure-specific 

evidence-based perioperative care 

principles

• multidisciplinary collaboration

monitor procedure-specific outcome data:

• use established complication score 

systems

• separation between direct “surgical” 

and “medical” complications

• time course analysis – what comes 

first?

formulate research topics:

• identification of areas for improvement

• assessment of new treatment 

strategies 

• role of “conventional” risk factors in an 

enhanced recovery program?

continuous outcome monitoring
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• focus on pathophysiology of recovery

• need for better procedure-specific 

evidence of ERAS components

• improved study design of ERAS

• better implementation of evidence

• “first better – then faster”

Anaesthesia 2020;75 Suppl 1:e54-e61.
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