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The advent of anaesthesia 
has made it so that any idiot 
can become a surgeon.
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William Stewart Halsted, 1852-1922
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Some history…
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• 5000 year ago cocaine was used as painkiller

• 1563 Cobo first described in details analgesic effect he
experienced

• 1880 B. Anrep recomended cocaine for surgical
anaesthesia

• 11.09.1884 Karl Koller first local anaesthesia in eye
surgery
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Synthetic …caines

• 1904 Alfred Einhorn synthetised procaine (novocaine) and 
1905 Heinrich Braun used it

• 1925 Otto Eisleib – tetracaine

• 1943 Nils Löfgren and Bengt Lundquist – lidocaine

• 1949 HC Marks and MI Rubin – chloroprocaine

• 1957 Bo Af Ekenstam – mepi- and bupivacaine, 
ropivacaine

• 1969 Löfgren and Tegner – prilocaine

• 1972 Adams etidocaine and Winther articaine
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BASIC
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Chemical structure
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„I“ is important
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Amides Esters
Bupivacaine Benzocaine

Etidocaine Chloroprocaine

Levobupivacaine Cocaine

Lidocaine Procaine

Mepivacaine Tetracaine

Prilocaine

Ropivacaine
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Main target - VGSC
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Miller’s Anesthesia 8th ed 2014

Main target = VGSC
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Miller’s Anesthesia 8th ed 2014
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Use-dependent = phasic block
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Miller’s Anesthesia 8th ed 2014

JuKar 2017 BSRA 2017 Pärnu 12

Miller’s Anesthesia 8th ed 2014
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How much should be blocked?
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Myelinated fibers

pH (Acidity) is important
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Weak bases
HCl salts
Mostly ionized

QX 314+
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pH is important
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Miller’s Anesthesia 7th ed 2009

Bond is important

• Esters metabolised in blood stream by
pseudocholinesterase
• no pseudocholinesterase in CSF >> rate of absorption

• Amides
• metabolised in liver by cytP450

• CYP1A2 (lido, ropi)

• CYP2D6 (lido)

• CYP2E1 (ropi)

• CYP3A4 (lido, ropi, bupi)

• high-extraction drugs

• Articaine…
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Bond is important

• Esters metabolised in blood stream by
pseudocholinesterase
• no pseudocholinesterase in CSF >> rate of absorption

• Amides
• high-extraction drugs

• metabolised in liver by cytP450
• CYP1A2 (lido, ropi)

• CYP2D6 (lido)

• CYP2E1 (ropi)

• CYP3A4 (lido, ropi, bupi)

• Articaine a little bit of both
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free Concentration / protein binding

• Duration = binding
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• Systemic toxicity = free fraction and affinity to receptor

B ond – metabolism pathhway and metabolites

A cidity - more acidic enviroment, less effect

S sodium channel main tärget, not the only one

I is omportant too

C free Concentration and protein binding
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ALLERGY
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Allergy- I type reactions

• Incidence during anaesthesia: 1:677 – 1:34 0000

• LA 0.33% of that

• Adverse reactions to LA
• reactions to injection (vagal syncopes)

• reactions to adrenaliine (palpitations, headaches etc)

• allergic reactions
• LA and metabolites

• Conservation additives: methyl-paraben, sulfite

• Esters are allergens
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Becker DE & Reed KL Anesth Prog 2012

Allergy

• Incidence during anaesthesia: 1:677 – 1:34 0000

• LA 0.33% of that

• Adverse reactions to LA
• reactions to injection (vagal syncopes)

• reactions to adrenaliine (palpitations, headaches etc)

• allergic reactions
• LA and metabolites

• Conservaation additives: methyl-paraben, sulfite

• Esters are allergens – NO, metabolites YES

• Sulfite – be aware persons who allegic to fresh fruits and 
vegetables
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• 2004 – 2013 162 patients claimed to be allergic to LA

• NO ONE really was

• 52 were allergic to other compounds, like chlorhexedine, 
cefuroxime, patent blue

• At the same period app. 1.5 mln patients exposed to LA
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Patient claims allergy
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Becker DE & Reed KL Anesth Prog 2012
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SLOW-RELEASE
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Slow-release bupivacaine

• Liposomal bupivacaine

• SABER bupivacaine
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Liposomal bupivacaine (EXPAREL)
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SABER

• SABER = Sucrose acetate isobutyrate extended release

• Formulation have to be instilled into the open wound

• One published study

• Some small studies reported at different meetings

• Better than placebo

• ??? than bupivacaine HCl
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COST????
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SYSTEMIC USE
Lidocaine
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• 45 studies 2402 patients

• 1395 lidocaine and 1407 placebo or nothing (2 studies)

• Perioperative lidocaine regimens were quite diferent
• Bolus 1-3 mg/kg

• Infusion rate

• Duration: operation, postop

• Open abdominal, laparoscopic abdominal, other surgeries
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Weibel S et al. BJA 2016
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Weibel S et al. BJA 2016

Trials are small
Heterogeneity was high

Laparoscopic surgery
1.5 mg/kg bolus
2 mg/kg/t during operation
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CANCER and LA
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• Inhibition of TNF- induced Src protooncogene activation
and intercellular adhesion >> affect migration

• Inhibition of epidermal growth factor receptors

• Antiproliferation of mesenchymal stem cells

• Block of -subunit of VGSC >> affect invasiveness and 
growth activity

• Demethylating properties >> growth inhibition

• Lidocaine and bupivacaine induce apoptosis in breast
cancer cells
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Sekandarzad MW et al. A&A May 2017
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Sekandarzad MW et al. A&A May 2017

LAST
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Local Anaesthetic Systemic Toxicity
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LAST: 1979-2014 
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Vasques F et al. RAPM 2015
Di Gregorio G et al. RAPM 2010 

Incidence of LAST

• Peripheral nerve blocks
• At the end of 20th century, 7-20 per 10 000 blocks

• Nowadays, 2.0 – 2.8 per 10 000 blocks

• Epidurals
• Before 1981 100 per 10 000 epidurals (introduction of test dose

and incremental injection)

• Nowadays, 0.7-1.8 per 10 000 epidurals

• Recent changes
• Local infiltration techniques

• Large volume blocks: TAP, PECS

• Often performed in anaesthetised patients

• 30% is from other specialities
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Mnemonics (greatest to least)
• BICEPSS
• B= blood/tracheal
• I= intercostal
• C= caudal and para “cervical”
• E = epidural
• P= perivascular brachial plexus
• S= sciatic/spinal
• S= subcutaneous
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Prevention

• Using drugs with lower toxicity potential
• Bupivacaine > ropi/levo > lidocaine

• Dosage reductions

• Inject slowly
• 3-5 ml >> pause 15-30 s >> 3-5 ml

• Aspirate before each injection (2% false-negative)

• Using of markers
• Adrenaline, but up to 87% false-positive

• Fentanyl (sedation)

• LA

• Ultrasound guidance (USG)
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Second ASRA assessment of USG

• US lowers the risk of unitended vascular puncture (LOE 
Ia)

• Registry data strongly support the statement that USG 
reduces the incidence of LAST (LOE III)

• USG does NOT completely eliminate the risk of LAST, 
therefore practioners should remain vigilant…
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Neal JM et al. RAPM 2016

Lipid emulsion

2006 Rosenblatt first succesful resuscitation case report in 
human
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Drassner K RAPM 2010
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Summary
• Local anaesthteics main target is VGSC
• Important for effect are

• tissue pH
• protein binding / free concentration
• Chemical structure

• Systemic toxicity
• is not only anaesthesiologists problem
• absorption is becoming more often as a reason
• USG can reduce dose and inadverent vessel puncture
• Lipid emulsioon

• Allergy is uncommon for amide type
• Systemic use of lidocaine in laparoscopic surgery
• LA against cancer
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