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Å 65F Vasculopath. Postop
BelowKneeAmputation 
(GA) in PACU- Pain Crises!

Å 73M Laparoscopic
sigmoidectomy(GA), 
convertedto open-
PostopAPS orders?

Å 42F ChronicPain & opioid
tolerance, 2wks spine
fusion-readmittedpoorly
controlledpain & Ileus. 
AnalgesicRescue?

IVPCA

?Ketamine

?Pregabalin

?Lidocaine

Do all your APS Roads still lead to the IVPCA Home?  



OBJECTIVES

1. Pharmacologyof Intravenous (IV) Lidocaine  

2. Evidencefor IV lidocaine in Acute Pain

3. The Ottawa Lidocaine Experience

Pain is a more terrible lord of mankind than even death itself.
Albert Schweitzer 1931



Amide Local Anesthetic- Sodium Channel Blocker

Stabilizes neuronal membranes, prevents depolarization and reduces action 
potentials

Preparations- (Xylocaine, Lignocaine, Xylocard- 0.4% to 5%- 10ml- 500ml)

1.Plain Solutions(pH5.0-7.0)

2.with Epinephrine & antioxidant sodium metabisulfite

3.with preservative methylparaben

(ACETANI) LID (E)+CAINE

Pharmacology of Lidocaine

IV Lidocaine:Bolus 1-2 mg/kg, Infusion 1-2 mg/kg/ hr
Half Life 1 ς2hrs 

ωHigh hepaticextraction ratio & clearance

proportional to hepatic blood flow

ωRenalexcretion



Toxicity: narrow therapeutic index-
[severe toxicity may occur slightly above the therapeutic range]

ω therapeutic plasma level (2.5-3.5 mcg/mL) 
ω toxicity (>5mcg/mL)
ω ultimately a simple matter of excessive blood concentration
ω common cause is a dosing or delivery error
Factors influence-
1. the speed and or dose injected, 
2. acid-base status, 
3. hypercapnia, hypoxia, 
4. plasma protein level and hepatic function
5. Rarely hypersensitivity, idiosyncrasy or diminished tolerance

IV Lidocaine Toxicity



Begins at  6mcg/mL& definite at 10mcg/mL

awake patients, predictable progression-

Åbegins with numbness of the tongue, metallic taste, 
lightheadedness and then tinnitus. 

ÅVisual disturbances progress to muscle twitching, 
unconsciousness and seizures

ÅComa, respiratory arrest and cardiovascular collapse ensue

ÅMore common complaintis a ketaminelike psychotropic 
effects- sedation, sleepiness, light-headedness, relaxation, 
ŜǳǇƘƻǊƛŀΣ ǳƴǊŜŀƭƛǘȅΣ ΨŦƭȅƛƴƎ ŀƴŘ ŘǊǳƴƪŜƴƴŜǎǎΩ

CNS Toxicity



Less common than CNS toxicity 
[Lidocaine is less cardiotoxicthan lipophilic bupivacaine]

ÅSerum levels >10mcg/mL

ÅNegative inotropic- conduction problems or after MI

ÅConduction effects- widened PR interval & QRS duration, sinus 
tachy. & arrest, partial or complete AV dissociation

ÅEffects on vasculartone- hypertension precedes hypotension 

ÅPotentiated by acidosis, hypercapnia and hypoxia (cardiac 
suppression & arrhythmia)- ICU patients, under Anesthesia

CVS Toxicity



1. Anti-arrhythmic

2. Blunt sympathetic response to Laryngoscopy

3. Prevent bronchospasm & cough reflex during intubation/ 
extubation

4. Analgesia-Pain on Propofolinjection 

5. Chronic neuropathic pain 

6. Multimodal analgesia

IV Lidocaine Uses 



Systemic Effects of IV Lidocaine- ANALGESIA 



Nociceptive Stimulus

Pain HyperalgesiaAnalgesia

Pro-nociceptive modulationAnti-nociceptive modulation

The Four Dimensions of Pain
John Penning, Ottawa

Psychosocial, Cultural, Motivation & Expectations

Opioids
Ketamine, Lidocaine

Pregabalin, Clonidine 
etc.



Dr. John Penning
MedicalDirector, Acute Pain Service,

(Foundedin 1989) The Ottawa Hospital.

Figure: The effect of pronociceptiveand anti-nociceptive mechanisms on perception of pain. 
From Ottawa Anesthesia Primercopyright 2012 Fig. 17.6 (used with permission). 

Opioids

Lidocaine



Chronic Pain- in damaged & dysfunctional nerves

Neural Tissues- reduces action potentials & membrane depolarization

Tissue- neoproliferationof Na Channels & spontaneous firing

Spinal Cord- reduces sensitivity & activity at spinal cord neurons 

(central sensitization) 

Acute Pain- Preventive Analgesia

Anti-inflammatory- Decreased Levels of Cytokines & other markers

Decreases stress response

Sympathetic Blockade- restores gut motility & protects anastomosis

Anti- Hyperalgesic- ?NMDA mediated

Improves well being

IV Lidocaine- Analgesic Mechanisms



Evidencefor Perioperative Use of IV Lidocaine



Å IPL shortened post op ileus

Å IV Lido in Cholecyst. using 
radio markers, RCT n=30

ÅLido 100mg + 3mg/min x 
24hrs

ÅLido group showed earlier 
radiological evidence of 
motility

ÅSignificantly lower 
analgesic use on D1 

Rimback: Lidocaine and Ileus (A&A1990)

ωDirect- excitatory effect smooth 
muscle

ωIndirect- Reducing pain & opioid 
requirements

ωBlockade of sympathetic reflexes

ωReducing catecholamines

ωAnti inflammatory effects



ÅRCT n=40 major abdominal 
surgery

ÅLido (1.5mg/kg) + 1.5/kg/hr till 60 
min after closure

ÅEstimated arterial levels 2ug/mL
ÅNo side effects
ÅSig. lower morphine requests and 

lower pain on movement
ÅMore prominent effects after 36h
ÅEffects best if administered 

during surgery

Koppert: Lidocaine and Outcomes (A&A2004)



Kuo: Lidocaine vs Epidural (BJA 2006)

pain relief, lower opioid consumption, earlier bowel function, 
less cytokine surge-
ωEpidural > IV Lidocaine > Control group
IV Lido useful for epidural difficulties or contraindication



Kaba: Lidocaine and ERAS (Anesthesiology 2007)

ÅLap Colectomy- ERAS (RCT n=45)

Å1.5mg/kg + 2mg/kg/hr x24h

ÅMAC sparing effect

ÅDecreased VAS coughing & mobilization

ÅEarly bowel recovery and short hospital stay

ÅNo toxicity, side effects and well tolerated



WongyingsinnM: Lidocaine vs. Epidural (RAPM 2011)

ÅLaparoscopic Colorectal RCT n=60
ÅTEA vs IV Lidocaine plus PCA
ÅStandardized ERAS Protocol
ÅNo difference in outcomes
ÅNo difference in LOS
ÅIV Lidocaine has the same impact as Epidurals.


