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Evolution towards a multimodal individualized anaesthesia ?

Did outcome improve?

Å Past: one drug having all anaesthetic effects (relaxation, hypnosis, and reflex depression) ex:

ï Inhalation only

ï High dose opioids only. (Never ideal: the dose for each effect was not equal)

Å Balanced anaesthesia:  one drug for each effect

ï Hypnotic by inhalation at 1 MAC, relaxant to achieve TOF 0 and reflex depression by an opioid (no 
sympathetic reactions)

Å Multimodal or multitarget:  more than one drug for one effect (analgesia)

ï Started for post op analgesia: combination of paracetamol, NSAID and opioids

ï Today also for stress during anaesthesia. Not valuable for NMB and hypnosis.

Å Individualized: every patient is different ïjust enough to do the job ï
ï Only possible when monitoring the effect possible?

ï NMB: NMT monitoring

ï Hypnosis: BIS monitoring

ï Symp stress: past only hemodynamic monitoring, now ANI ïNOL monitoring

ï Inflam stress: CRP ? Endocrino stress: Glyc ?  Coagulatory stress: ? 
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MAC: minimal alveolar concentration; TOF: train of 

four; NSAID: non steroidal anti inflammatory drugs;

CRP: chronic reactive protein,   
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Monitor  EMG, 

ANI, NOL

Anaesth

esia

Personalised or precision anesthesia to ñachieve optimal individual careò by 

monitoring each effect and adapting the dose: it allows to reduce the dose in many patients.

Medicine in the past

ÅOne dose fits all based on average.

Medicine today

Å Personalised prediction model based on age, 

weight, sex, genetics,é

Medicine in the future

ÅMeasure effect in each person and adapt till 

effect is reached: just enough to do the job. Time for personalised anaesthesia
ÅMonitor each person beat to beat 

ÅDepth of hypnosis

ÅDepth of muscle relaxation

Å Depth of sympathetic depression

Å Depth of metabolic suppression

Surgical stress 
during laparoscopy

Opioids, 
Alpha2agon

ists, 
KetamineɎ

effect

No 
effect

Adverse 
effect

Surgical stress 
during anaesthesia 

Effect in every 
patient
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We reduced the average Dexmedetomidine dose

from 1 mcg/kg to 0,5 mcg/kg 

with a larger variability (from 0,1 mcg/kg to 1 mcg/kg)
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Definition of multimodal anaesthesia

Å Multi modes = more than 2 different modes combined to give anesthesia .

ï What is an anaesthesia mode? inhalation mode 1; iv mode 2; loco regional mode 3 ??

ï Combining modes(iv induction and inhalation maintenance) is sometimes described also as balanced 
anesthesia

but again is historical incorrect!
Å Balanced anesthesia is first described by John Lundy in 1939 and means a combination of iv barbiturates and 

locoregional. (Lundy 1939) later iv and inhalation (Lundy 1942)

Å Balanced anesthesia is better described later in detail by C Gray as using one drug for each effect (hypnotic for 
hypnosis, relaxant to relax muscles and analgetic for analgesia.)

Å This triad of anesthesia became the standard description...

ï Today we mean with multimodal a combination of different drugs working on different targets 
to achieve the same effect. Ex paracetamol, NSAID, opioids... all analgetics with different receptors.

Å Multi target anaesthesia would be the best name with this definition but not used yet...

2024 Mulier NSAID: non steroidal anti inflammatory drugs;  5



Lundy J. Balanced anesthesia. Minn Med 1926; 9: 399ï404.  
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John S. Lundy, Mayo Clinic
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468

ture. Besides some membranes presenting the usual alterations
induced in normal red cells by haemolysis (at the time of exami-

nation the blood of the r.jsr.H. patient contained transfused

cells) they observed other membranes with spots, irregular
thickenings, and cavities due to shrinkage. Further investiga-
tions were made by Matthes et al. using P.N.H. and normal
red cells treated with oxygen or CO2 (first at room-temperature,
then at 37&deg;C for an hour) and fixed with osmium tetroxideô; ;
no water haemolysis was provoked. There were more altered

red cells in the specimens treated with CO2; their proportion
rose after incubation. ,

Braunsteiner et al. (1956) found the same abnormality in

60&mdash;70% ofr.N.H. red cells. The difference between the smooth

aspect of normal erythrocytes and the coarsely granular
feature ofr.N.H. cells led them to believe that there had been a

precipitation ; they supposed that the basic erythrocytic
defect consisted in the lack of an enzyme or in the presence of

an abnormal stroma-substance which enhanced the precipita-
tion of the matrix. They also said that the 

" 

stramonium

figures " are pathognomonic of P.N.H., since they are never

observed in other h2amolytic anaemias.

Our findings with the electron microscope were identical

-a characteristic granularity of the red cells, most

evident during the haemolytic crisis, suggesting a direct

relationship with the haemolytic process.
At present, it is hard to explain the meaning of the

abnormal appearance. Since the importance of the

properdin system in promoting the haemolysis of P.N.H.

cells has been established, it seems possible that :

1. The P.N.H. cells -are particularly susceptible to haemolysis
because of a peculiar fragility of their membrane.

2. The serum content of the "lytic factor" may rise

periodically, playing an important role in the pathogenesis of

the haemolytic crisis. 
-

3. The abnormal appearance of P.N.H. erythrocytes on

electron microscopy may reflect cellular damage resulting from

an interaction between the properdin system and the

cytoplasmatic stroma. 

Summary
Electron microscopy was applied to the study of red

blood-cells in P.N.H. after haemolysis with distilled water

and fixation by osmium tetroxide.

The findings of Matthes et al. (1951) and of Braunsteiner

et al. (1956) were confirmed. The cells appeared patchy
and granular, especially during hsemolytic crisis.

The possible significance of such morphologic changes
is briefly discussed.

We wish to thank Prof. G. Di Guglielmo and Prof. T.

Lucherini for encouragement and advice. We are greatly
indebted to Prof. G. C. Trabacchi of the Superior Institute of

Health for technical assistance.

" 

The problem of reducing, so far as can be justified, the

differences in prescribing between areas is difficult to solve,
but fundamentally important.... The average frequency of

prescription per patient we know is, to some extent, correlated

with morbidity ; nevertheless, when this has been allowed for,
a great deal of the variation between areas has still to be

explained. The differences in the average total cost per

prescription are closely related to the social class composition
of towns, and some of them may not be entirely due to

differences in the quality of medical care available. In any

case, if the quality of medical care were the determining
factor the correlation with social class would be wholly

deplorable. Either way it would seem that more intensive

research would contribute knowledge valuable in itself, and

possibly of use in the framing of an administrative policy
directed at reducing some of these anomalies."-J. P. MARTIN,

Social Aspects of Prescribing. London, 19:i7 p. 114.
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INADEQUACY OF GENERAL AN&AElig;STHESIA

FOR ABDOMINAL OPERATIONS

A POSSIBLE SOLUTION

R. E. LODER

M.A., M.B. Camb., F.F.A. R.C.S.

CONSULTANT AN&AElig;STHETIST, PETERBOROUGH MEMORIAL

HOSPITAL, NORTHANTS

THE aim of general anaesthesia, in major abdominal

surgery is to produce an unconscious patient who will

sustain no shock from the operation and no harm from

the anaesthetic agent. All surgeons and anaesthetists

recognise the importance of adequate preoperative pre,.

paration and of replacing blood and fluids as they are

lost, but for the protection of the patient from the

immediate trauma of the operation they look to the

anaesthetic itself. Light general anaesthesia, is known to

be inadequate, while deep anaesthesia, although possibly
preventing shock, so depresses the whole patient that the
very old and the very ill sometimes fail,to recover. With

the modern technique of light general anaesthesia com.

bined with relaxants it is hoped that surgical shock and

general depression of the patient will both be avoided,

Unfortunately, although this ideal has been realised in

many types of operations, it has not been achieved in

major abdominal surgery.

Reactions Observed

Even in relatively fit patients three untoward effects

have been observed :

Sudden hypotension.&mdash;When traction is exerted on abdomi.

nal viscera, sudden hypotension, with alarming pallor and

usually a slow pulse-rate, may develop. This reaction is

relatively rare ; but, except that it seems to occur more often

.. in the younger patients, it appears to be unpredictable.
Pallor and sweating.&mdash;During the operation, although the

pulse-rate and the blood-pressure remain unchanged, pallor
and sweating are observed. This reaction is relatively common

and may persist for twelve hours or more after operation.
Mental exhaustion.&mdash;Most patients after a major abdominal

operation, although waking up early as- expected, do not

cerebrate normally for up to twelve hours, answering questions
slowly and showing every sign of mental exhaustion.

If the sudden hypotension is correctly treated (Gillies
1956), both this and the two other reactions are not

dangerous, and most patients are very well next day.
However, if a proportion of reasonably fit patients
cannot be kept normal during and immediately after

routine major abdominal operations, similar operations
necessarily done on very ill patients cannot be embarked

on with any great degree of confidence.

A Possible Explanation

The sudden hypotension and the pallor and sweating
are consistent with excessive autonomic stimulation.

The mental exhaustion may be explained by the long-
continued and severe barrage of stimuli by the autonomic
nerves on the cerebral cortex ; for it is now recognised
that there is 

" 

overlapping and close integration of

somatic, autonomic, and other cortical areas " (Mitchell
1953). As these reactions do not occur in extra-abdominal

operations of similar severity, it is reasonable to assume

that the anaesthetic and relaxant drugs protect the patient
from the stimulation of the somatic nerves but do

not prevent the effect of stimulation of the autonomic
nerves which are so liberally supplied to the abdominal
contents.

I therefore decided to investigate the possibility, for

major abdominal operations, of giving a modern an&aelig;s-

thetic and, in addition, of blocking the autonomic nerves

as near as possible to the viscera concerned by means of

local anaesthesia.

Kappis block1957
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1960

In 1959 Cecil Gray lectured at the inaugural meeting of the 
Faculty of Anaesthesiologists in Ireland
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1. Lundy J. Balanced anesthesia. Minn Med 1926; 9: 399ï404. 

ï Balanced anesthesia is like a balanced food diet: combining various anesthetics agents, each 
at optimal capacity, ovoiding overdose with one agent.

2. Gray C. Methyl n Propyl ether. Br J Anesth: 1950; 83 - 91

ï éwhen a relaxant is used to complete the triad of relaxation, narcosis, and Analgesia.

3. Gray C. A Reassessment of the signs and levels of anaesthesia. Ir J med science 1960; 

499 ï508

ï Change word analgesia for reflex depression in his triangle.

4. Kehlet H. The value of ñmultimodal analgesiaò or ñbalancedò in postoperative pain 
treatment. Anesth Analg 1993; 77: 1048-56

ï Part of ERAS principles to improve quality of recovery.

5. DekockM. ñThe association of Clonidine with an opioid is a major step toward the 
ñideal opioidò analgesiaò  Ph D thesis in 1995 

ï Multimodal anesthesiawithout opioids in 2009 with high dose clonidine

6. Mulier J. A Prospective Randomized Controlled Trial Comparing a Multitarget Opioid 
Free Anaesthesia versus opioid general Anesthesia J Clin Anesth Pain Med 2018; 2:23 

ï Combination of dexmedetomidine, lidocaine, ketamine and magnesium avoids opioids for 
most surgical procedures. (since 2011)

History of balanced ïmultimodal anaesthesia

Hypnosis

Relaxation

Reflex 

depression
Sympathetic

Metabolic

Immunologic (inflammation)

1. narcosis

2. analgesia3. relaxation
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Multimodal 
includes in this study also 

other approaches like 

mobilization and oral feeding, 

named therefore 

multimodal approach 

or 

multimodal management 

instead of 

multimodal analgesia
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Multimodal 
means by Brown 

administration of different 

drugs together, 

More agents at smaller dose 

maximises desired effects while 

minimizing side effects

12



2024 Mulier

Multitarget
would be a better description

De Boer - Carlos - Mulier

ñMore than one drug 

each working on a 

different target 

to have one effectò
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Why reducing intraoperative opioids with a multitarget anesthesia? 

1. Pre emptive analgesia doesnôt work
ï Doleman B, et al. CochraneDatabase Syst Rev. 2018;12:CD012624

2. Preventive analgesia doesnôt work
ï Doleman B, et al. Cochrane Database Syst Rev. 2021;6:CD012978 

3. Multimodal analgesia doesnôt work
ï Thybo KH, et al. JAMA. 2019;321:562-571.

4. Only Multimodal analgesia after multimodal anesthesia
is working!

2024 Mulier 14



Paracetamol & NSAIDs efficient if combined intra + 
postoperative with other methods (infiltration)

Value of multimodal analgesia postoperative if started intraoperative

And when opioids are reduced intraoperative!

2024 Mulier 15



Why reduces OFA the opioid 
requirement postoperative?

Short-acting opioids like remifentanil have been associated with 

acute opioid tolerance and/or opioid-induced hyperalgesia.

Å Remifentanil > 0.20 mcg.kg-1.min-1

Å are characterised by lower mechanical/pressure/cold/pain thresholds, 

suggesting hyperalgesia.

Å Remifentanil > 0.25 mcg.kg-1.min-1

Å are associated with higher postoperative opioid consumption, 

suggesting tolerance. 

Å Yu EH, et al. Remifentanil tolerance and hyperalgesia: short-term gain, long-term pain? 

Anaesthesia. 2016;71:1347-1362.

Å Y. Horii Spinal and Peripheral Mechanisms Individually Lead to the Development of 

Remifentanil-induced Hyperalgesia  Neuroscience 446 (2020) 28ï42

Å Vinik HR, et al. Rapid development of tolerance to analgesia during remifentanil infusion 

in humans. Anesth Analg. 1998;86:1307-11. 

Tolerance for analgesia

Mechanical hyperalgesia

2024 Mulier 16



Å The practice of combining several drugs to administer anaesthesia may be safer 
than the use of only one or two drugs. 
ï (Interactions involving inhalational agents Balli¯reôs Clinical Anaesthesiology 1998;12, 263-281)

Å The relative odds of dying within 7 days was 2.9 times greater when one or two 
anaesthetic drugs were used compared to when three or more were used. (first 

outcome study) 

ï (Glass PS The art of reasonable combining drugs in anesthesia. Cahiers D'anesthesiologie, 1994, 42:635-640)

2024 Mulier

Old studies on the Value of combining drugs
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Value of combining drugs

ÅThe use of multiple anaesthetic agents is preferable in 
maintaining smooth anaesthesia and optimal patient care while 
reducing side-effects of the component drugs. 

ï Ideal Synergistic effect without additive side effects.

ÅEx: side effect of opioids is dose related 

ïWhen one drug has not the perfect profile for everything it is better to 
combine two drugs: 

ÅEx: fast induction with propofol and safe maintenance with sevoflurane, or 
inhalation induction with sevo and maintenance with propofol in children.

2024 Mulier 18



Problems with combining two drugs (separate infusion)

2024 Mulier

ïDrug combinations may produce next to additive, synergistic effects 
also antagonistic effects. 

ïRisk for allergic or toxic reaction, the more drugs the higher the 
incidence of a side effect.

ïRisk for incorrect dosing increases.

ïDifficult to understand what drug caused a problem.

ïDifficult to find exact effect of each drug in an RCT

19



Combinations of iv hypnotics?  NO place

ÅPropofol induction followed by inhalation?  YES

ÅNo value of continuous combining propofol and inhalation?

ÅValue of combining N20 and sevoflurane? Not anymore.

ÅNo value of two iv or two inhalation agents.

ïImpossible to predict depth of hypnosis, relying on BIS only.

ïImpossible to predict recovery time.

ïFrequently identical targets, identical side affects, why combining?

ïShort acting hypnotics exist

ÅReversal agents or antidotes do not exist but are not needed.
2024 Mulier 20



Combinations of iv muscle relaxants? NO

ÅSuccinyl choline induction followed by non depolarizing?

ïNot needed today anymore. RSI is possible with rocuronium only.

ÅNo value of combining two non depolarizing NMB.

ïDifficult to guarantee full reversal.

ÅNo value of combining a short & long acting NMB.

ÅFull reversal is possible and fast, even from deep NMB.

ÅCisatracurium will have an antidote in the future.

2024 Mulier RSI: rapid sequence induction; NMB neuro muscular 

block; NSAID: non steroidal anti inflammatory drugs 
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Combinations of opioids? 

ÅNo value yet of combining synthetic opioids like morphine, fentanyl, 

sufentanyl, piritramide, diamorphine, methadone, codeine,é
ï Work all on m receptor and some on 3 other, until now no advantage of mixed stimulation

ï m- (MOP), strong analgesia but also depression of GI tract motility and respiration

ï d- (DOP), some analgesia but also depression of GI tract motility and respiration.

ï k- (KOP), sedation, confusion, dizziness, depersonalization and dysphoria at doses lower than analgesia. 

ï nociceptin (NOP), stress and anxiety, block learning and memory, reward/addiction

ïAdditive side effects on respiratory depression, PONV, é

ÅException
ï Remifentanyl should be combined with longer acting opioids postoperative to avoid sudden pain 

on awakening.

ï Weak opioids like methadone, buprenorphine, tramadol might have their value as analgesics 
after stronger opioids intra operative but it increases PONV.

2024 Mulier RSI: rapid sequence induction; NMB neuro muscular 

block; NSAID: non steroidal anti inflammatory drugs 
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Combinations of iv sympathetic blockers?  Might be YES

ÅMost sympathetic blockers have long-acting sedative effects.

ï t1/2 > 1 h: Problem in rapid waking up.

ïDexmedetomidine intra operative & very long-acting Clonidine postoperative

Å Ideal intra -operative to block surgical stress response.

ÅLess analgesic post-operative compared to paracetamol, NSAID, 
metamizol and opioids.

ïBlocking stress helps to improve analgesia but is not enough post operative.

Å Antidotes and human reversal agents do not exist for any drug. 

ï (Atipamezole would be ideal to allow single agent use but only for veterinary)

2024 Mulier NSAID: non steroidal anti inflammatory drugs 23



Combinations of iv anti-inflammatory drugs?  

ÅNot sure if we are able to block it sufficiently yet.

ÅNot sure if we are able to measure inflammation and its block.

ÅWe probably need to combine anti-inflammatory drugs.

ÅGiven the interaction between sympathetic and inflammatory system it 
might help to block sympathetic systemé.

ÅHigh dose Steroids,  Alpha2agonists, Local anaesthetics do all work on 
different targets achieving the same effect: reducing inflammation!  
Useful to combine? 

ïProbably yes but no clear information yet.

ïNormal healing process starts day after the operation, no risk for short block?

2024 Mulier 24



Dexmedetomidine: Pharmacodynamics & Pharmacokinetics

Å Highly lipophilic nature of dexmedetomidine allows rapid absorption into the 
cerebrospinal fluid.

Å Distribution halflive (t ½) 6 min; elimination half live (t ½) 2 hours. Distribution vol 
118 l, 94% is protein binded.

Å Binds to receptor Ŭ2A, Ŭ2B, and Ŭ2C (each having different functions) in the central 
(locus ceruleus and spinal cord), peripheral, and autonomic nervous systems, as 
well as in vital organs and blood vessels.

Å From anxiolytic, sympatholytic effects, to analgesic, and sedative with increasing 
dose, (enhances both central and peripheral neural blockade by local anaesthetics).

Å Does not cause respiratory depression or obstructive breathing!

2024 Mulier

NAAZ Dexmedetomidine in Current Anaesthesia Practice- A Review

Journal of Clinical and Diagnostic Research. 2014 Oct, Vol-8(10): GE01-GE04
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Ketamine: Pharmacodynamics & Pharmacokinetics

Å Highly lipophilic: rapid absorption into the cerebrospinal fluid.

Å Distribution halflive (t ½) fast; elimination alpha half live (t ½) 2-4 min; elimination 
beta half live 2-4 hours. Distribution vol 100 -500 l, 10-30% is protein binded.

Å Antagonist of the N-methyl-D aspartate (NMDA) receptor in the brain.

Å Anesthetic, analgesic properties, antidepressant, psychomimetic and cognitive 
effects.

Å Central sympathetic stimulation without affecting respiratory function.

Å No vasodilation effect

2024 Mulier

Peltoniemi. Ketamine: A Review of Clinical Pharmacokinetics

and Pharmacodynamics in Anesthesia and Pain Therapy

Clin Pharmacokinet 2016; 55:1059ï1077.
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Magnesium: Pharmacodynamics & Pharmacokinetics

Å Mg rapidly equilibrates between highly perfused organs and peripheral tissues. 

Å Mg sulphate dissociates to Mg ++ not metabolized, and elimination of the drug is conducted mainly 
through renal excretion 

Å Distribution halflive (t ½) is fast; elimination half live (t ½) 2,7 hours ; Distribution vol 22 l, 

Å Clinical effects at varying dose:

ï NMDA blok comparable to Ketamine but much weaker.

ï Vasodilation with hypotension. (oposite to Ketamine bein also NMDA blocker)

2024 Mulier

Brookfield Pharmacokinetics and placental transfer of magnesium sulfate 

in pregnant women. Am J Obstet Gynecol 2016;214:737

Felsby NMDA receptor blockade in chronic neuropathic pain: a comparison 

of ketamine and magnesium chloride. Pain. 1996;64:283-291

NMDA: N-methyl-D aspartate 27



Lidocaine: Pharmacodynamics & Pharmacokinetics

Å Rapid absorption also into the cerebrospinal fluid.

Å Distribution halflive (t ½) is fast; bolus half live (t ½) 10 - 20 min; infusion, t ½ 2 hours. 
Distribution vol 30-300 l, 80% is protein binded.

Å Clinical effects at varying dose:

ï Local anesthesia by blockade of nerve fibre impulse propagation by binding to open sodium channels; 

ï Antiarrhythmic action by direct effect on mammalian Purkinje fibres; 

ï Analgesic effects by blockade of neuronal sodium channels and potassium currents at spinal dorsal horn 
neurons, 

ï Anti inflammatory effects directly on macrophages, in addition to its inhibition of the release of several 
critical markers of the inflammation cascade, 

ï Sedative effects up to full general anesthesia in high dose.

ï Antibacterial activity

2024 Mulier

Weinberg Pharmacokinetics and pharmacodynamics of lignocaine: 

A review World J Anesthesiol 2015 July 27; 4(2): 17-29
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Lidocaine 0.8 - 4 mg/kg is anti -inflammatory

2024 Mulier 29

Pretreatment with lidocaine 
Å inhibits glutamate release from nerve terminals

Å inhibits gene expression of proinflammatory cytokines
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Background and Goal of Study :

Å CO2 absorption during pneumoperitoneum (PP) starts within 30 minutes when IAP > 8 mmHg (1).

Å Lidocaine(L), Dexmedetomidine(D) and Corticosteroids(S) reduce CO2 absorption (2) when given

iv.

Å Is nebulisation of L, D and S more protective?

Impact of drug nebulisation inside the abdomen on peritoneal CO2 absorption

during laparoscopy. A randomised controlled trial in pigs. Glasgow ESAIC 2023: abstract 236

Conclusion : Nebulisation of L or D is effective in protecting the peritoneum against CO absorption during PP of 2 hours.

It remains to be investigated if the side effects will be less compared to iv applications.

Materials and Methods :

Å 16 pigs randomly nebulised with L 6 mg/kg, D 3 mcg/kg, SoluMedrol (S) 2 mg/kg or saline and were

compared to 4 pigs that got intravenous L (Liv) in the same dose.

Results and Discussion :

Å 20 pigs were investigated under general anesthesia after ethical committee approval with 4 pigs in each group.

Å When combining the nebulised drugs D and L and comparing it to Liv and the control or S, a significant difference was

found in favor of nebulisation with the Kruskal-Wallis test p=0,022.

Å S being a much larger molecule had no effect when nebulised.

References :

Kim I Albers et al. Int. journal of surgery.2020;77:8-13.

Mulier J et al. J Clin Anesth Pain Med 2: 2.

Ansell J et al. Surg Endosc. 2014;28:2057-65.

PP: PneumoPeritoneum; IAP: Intra-Abdominal Pressure; L: Lidocaine; Liv: lidocaine intravenously; D: 

Dexmedetomidine; S: Solu-Medrol; RQ: Respiratory Quotient; VO2 oxygen consumption in l/min; VCO2: CO2 

production in l/min

Å The Aerogen nebulisation device was adapted for intra-abdominal use.

Å An electrostatic precipitator (Ultravision from Alesi Surgical) charges the water droplets to give a

better spreading and penetration via electrostatic attraction to the peritoneum. (3)

Å PP at 15 mmHg during 120 minutes was given. Anaesthesia with morphine, constant 

neuromuscular block, no lidocaine or alpha-2-agonists. Laparoscopic control of trocar positioning.

Å Depth of anaesthesia was controlled with BIS and ANI to guarantee no stress and no awakening

Å A metabolic computer (GE Healthcare) measures the amount of exhaled CO2and consumed O2 to calculate the respiratory quotient (RQ). This allows to calculate the amount of CO2

absorption.

Å After induction, small minute volume ventilation adaptations were made to keep the end-tidal CO2around 40 mmHg. RQ, VO2, VCO2,  measurements were taken after a mimimum of 10 

minutes no change. 
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Vertex (VX-548) is a new NaV1.8 sodium channel blocker 
(Abbott, Icagen, Pfizer)

Å blockers of the sodium channel subtype 
NaV1.8. These drugs are of interest in the 
field of pain management because NaV1.8 
is predominantly expressed in peripheral 
sensory neurons and plays a key role in the 
transmission of pain signals

Å Comparable to lidocaine it might have anti 
inflammatory effects making it promising.

Å Other comparable NAV1.8 blockers are 
under research by other companies.

2024 Mulier 31



Why might opioid free anaesthesia improve outcome? 
(less complications, revisions, intensive care admission and shorter hospital stay)

Å Less side effects of the opioids

ï Less PONV, less pain, less respiratory depression, less obstructive breathing, less 
pruritus, POUR, POCD,é

Å Positive effects of the replacement drugs when no opioids are used.

ï Less shivering, less delirium and cognitive dysfunction.

ï Anti inflammatory effects.

ï Improved peripheral perfusion.

ï Better sympathetic stress suppression.

ï Less tumour spreading ? 

Å Cave overdosing with additives with too much sympathetic block

ï Bradycardia, hypotension, sedation,é

2024 Mulier

OFA: opioid free anesthesia; PONV: post operative 

nausea & vomiting; POUR: post operative urine 

retention; POCD: post operative cognitive 

dysfunction
35



Modulation of efferent neural 

signal  by inflammation

Sympathetic activation modulated by inflammation syst Inflammatory activation modulated by sympathetic syst
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Surgical trauma induces inflammatory reaction 
with impact on all organs including the brain: PND (Perioperative Neurocognitive disorder) 

2024 Mulier 37S. Saxena & M Maze, Impact on the brain of the inflammatory response to surgery
Presse Med. 2018 Apr; 47(4 Pt 2): e73Ҵe81.



Preventing postoperative neurocognitive 

dysfunction (PND) ?

Å Woman at ages 30 and 31 had severe PND characterized by short-term memory 
impairments lasting over one month, affecting reading and driving after each GA. 

ï Anesthesia was given with propofol, fentanyl, and sevoflurane. 

Å At age 41 tumorectomy: We used Propofol TCI alongside an OFA strategy. 
ï 20 mcg of dexmedetomidine 15 minutes preoperatively. 

ï Propofol dosing, guided by the Schnidermodel, at 5 ng/ml with BIS40 - 60

ï Induction with 7 mcg of dexmedetomidine, 70 mg of lidocaine, 500 mg of magnesium, and 25 mg 
of esketamine. 

ï Analgesia Nociception Index (ANI) revealed heightened sympathetic activity, 
necessitating repeated doses of 5 mcg of dexmedetomidine to maintain ANI just above 
40, totaling 50 mcg. 

ï Conversely, BIS levels declined markedly, requiring minimal propofol effect concentration (<2 
ng/ml), while all hemodynamic parameters remained within normal ranges. 

ï Pre-awakening analgesics included paracetamol (1 gr), ketorolac (30 mg), and metamizol (1 gr). 

ï the patient emerged devoid of nausea or pain and exhibited intact orientation, with no 
immediate or subsequent evidence of PND in the following weeks.
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PND: Postoperative Neurocognitive Dysfunction

GA: General Anesthesia

OFA: Opioid Free Anesthesia

BIS: Bispectral Analysis

Personal opinion

Patient agree on using data


