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Uncontrolled pain can cause:

• ↓ patient satisfaction, 
• ↑ pulmonary and cardiac 

complications, 
• Delayed ambulation,  
• Delirium
• Chronic pain,
• ↑ morbidity and mortality
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Opioids:

• Sedation
• Respiratory depression, 
• Nausea and vomiting (PONV), 
• Constipation, 
• Pruritus,
• Secondary hyperanalgesia,
• ↑ hospitalization



ERAS protocols:

• Neuraxial anaesthesia 
• Peripheral nerve blocks  
• Non-opioid adjuncts

Kummer I et all. Adjuvant Analgesics in Acute Pain – Evaluation of Efficacy. Curr Pain and Head Rep. 
2024  

Opioid-free anaesthesia:  
multimodal or 

balanced 
analgesia 





Chemical compatibility with LA
 ↓ in effective LA’s dose 
Dose – response relationship 
 Independent analgesic activity
 ↑ pain relief and ↓ opioid doses
 ↓ onset-time of motor and sensory blockade
 ↑ quality of sensory blockade 
 ↑ duration of sensory blockade, but NO prolongation of motor blockade
 ↑ duration of analgesia 
 Absence of systemic adverse effects (chondrotoxic, myotoxic and neurotoxic)
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High-potency, long-acting glucocorticoid 
(little mineralocorticoid effect)

Long-term treatment is associated with many 
side effects (adrenal insufficiency, hypertension, 

osteoporosis, delayed wound healing, 
hyperglycaemia, diabetes mellitus)

DEXAMETHASONE



↓ nociceptive C-fibre activity: 
• Direct effect on glucocorticoid receptors
• ↑ the expression of inhibitory K+ channels 

Local vasoconstrictive effect:
• ↓ LA absorption 
• ↓ systemic inflammation (TNF-⍺, IL-1B, PCR)

• ↓  prostaglandin synthesis by inhibiting PL 
enzyme and COX-II

• ↓  excitability of nerve cells (↓ glutamate 
release and ↑ release of γ-aminobutyric acid)

Desaia N, Albrechtc E. Local anaesthetic adjuncts for peripheral nerve blockade. www.co-
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• ↑ the mean duration of sensory blockade 
• ↑ the mean duration of motor blockade 
• ↑ the mean duration of analgesia 
• ↓ pain score at rest and on movement 
• ↓ post-operative analgesic consumption 
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 5 mg provided a longer analgesic duration than 2 mg
 5 and 8 mg provide clinically equivalent sensorimotor and 

analgesic durations 

Reg Anesth Pain Med. 
2019 



I.V. dexamethasone has also been shown to reduce pain at 
rest and with movement and opioid consumption after 
surgery when compared with placebo.

In perineural group:
 ↑ duration of sensory block
 ↑ duration of motor block
 ↑ duration of analgesia (statistically significant)

No difference for opioid consumption in the first 24 h
BJA. 
2018



Highly selective α2 adrenergic receptor agonist

Effects:
• Sedative, hypnotic, 
• Anxiolytic, 
• Analgesic, 
• Anti-inflammatory, 
• Perioperative sympatholytic,
• Anesthetic-sparing
Adverse effects: bradycardia, hypotension and 
sedation 

DEXMEDETOMIDIN
E



 Inhibition of hyperpolarization-activated 
nucleotide gated channels maintaining the 
neurone at a more negative potential and 
hyperpolarized state (inhibiting the next action 
potential in C and Aδ fiber)

 Activating α2-adrenoceptors in peripheral 
blood vessels: vasoconstriction, ↓ absorption 
of LA and ↑ their block time 
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anesthesiology com  2023 



Analgesic effect: stimulation of α2-receptors in the dorsal horn of the spinal 
column, leading to the inhibition of nociceptive neurons and ↓ in the release 
of substance P, glutamate an NA
↓ sympathetic activity:  activation presynaptic α2-adrenoceptors in the 

vasomotor centre of the brainstem
↓ perioperative stress and inflammation and preserves immune function 
Hypnotic effect without ventilatory depression: hyperpolarization of the non-

adrenergic neurons which leads to depression of neuronal firing in the locus 
ceruleous together with suppression of the release of NA because of the 
stimulation of the central adrenergic receptors
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• ↓ the mean time to onset of sensory blockade  
• ↓ the mean time to onset of motor blockade 
• ↑ the mean duration of sensory and motor blockade (?)
• ↑ duration of analgesia
• ↓ post-operative analgesic consumption 
• ↑ patient satisfaction
• No dose – response relationship 0.5-1 mcg/kg (10 – 150 mcg)



• Protective effect on the incidence of postoperative delirium and 
POCD 

• Significant ↓ in the incidence of PONV 

2024
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• Non-competitive NMDA receptor antagonist 
• Effects:
• Analgesic, 
• Anti-hyperalgesic,
• Prevents central sensitization, 
• ↓ opioid tolerance 
• Side effects: neuropsychiatric, psychomimetic

(hallucinations, vivid dreams, diplopia, blurred vision, 
nystagmus, or dysphoria), nausea and/or vomiting, 
sedation 

KETAMIN
E



• Applied topically or peripherally inhibit the sensory nerves
• ↓ pro-inflammatory cytokine formation (TNF-α, IL-6) 
• Inhibits Na+ channels (local anesthetic characteristics)
• Glutamate activates NMDA receptors in the spinal cord causing central 

sensitization

Potentiates LA effect by ↓ the start of sensory and motor block, and at the 
same time it ↓ the duration and extent of motor block
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30 mg of ketamine to 30 ml of 0.5% ropivacaine for an IBP block 

No improvement in the onset or duration of sensory block
 ↑ incidence of psychotomimetic adverse effects 





Local and Reg Anesth. 

The median VASR and VASM scores did not differ between group C and groups 
M and K at any time point except for 36 h post-surgery (p >0.05). Also, when 
comparing M to K group at any time point 
We showed that groups K and M had significantly longer mean times for the 
first request of analgesia than group C. Moreover, total morphine 
consumption was significantly lower in the K and MgSO4 groups than in the 
control group. 
Magnesium sulphate and ketamine seem to be both effective adjuvants to 
levobupivacaine in ESP blocks for post-operative analgesia in patients 
undergoing MRM, with slightly better analgesia provided by magnesium

 



Zhu T et all. Clin Ther. 2020



WE PRAY. COLDPLAY. 
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