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• 65F Vasculopath. Postop
Below Knee Amputation 
(GA) in PACU- Pain Crises!

• 73M Laparoscopic
sigmoidectomy (GA), 
converted to open-
Postop APS orders?

• 42F Chronic Pain & opioid
tolerance, 2wks spine
fusion-readmitted poorly
controlled pain & Ileus. 
Analgesic Rescue?

IVPCA

?Ketamine

?Pregabalin

?Lidocaine

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



OBJECTIVES

1. Pharmacology of Intravenous (IV) Lidocaine  

2. Evidence for 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 – 2hrs 

•High hepatic extraction ratio & clearance

proportional to hepatic blood flow

•Renal excretion



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

• therapeutic plasma level (2.5-3.5 mcg/mL) 
• toxicity (>5mcg/mL)
• ultimately a simple matter of excessive blood concentration
• 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-

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

• Visual disturbances progress to muscle twitching, 
unconsciousness and seizures

• Coma, respiratory arrest and cardiovascular collapse ensue

• More common complaint is a ketamine like psychotropic 
effects- sedation, sleepiness, light-headedness, relaxation, 
euphoria, unreality, ‘flying and drunkenness’

CNS Toxicity



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

• Serum levels >10mcg/mL

• Negative inotropic- conduction problems or after MI

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

• Effects on vascular tone- hypertension precedes hypotension 

• Potentiated 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 Propofol injection 

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
Medical Director, Acute Pain Service,

(Founded in 1989) The Ottawa Hospital.

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

Opioids

Lidocaine



Chronic Pain- in damaged & dysfunctional nerves

Neural Tissues- reduces action potentials & membrane depolarization

Tissue- neoproliferation of 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



Evidence for Perioperative Use of IV Lidocaine



• IPL shortened post op ileus

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

• Lido 100mg + 3mg/min x 
24hrs

• Lido group showed earlier 
radiological evidence of 
motility

• Significantly lower 
analgesic use on D1 

Rimback: Lidocaine and Ileus (A&A1990)

• Direct- excitatory effect smooth 
muscle

• Indirect- Reducing pain & opioid 
requirements

• Blockade of sympathetic reflexes

• Reducing catecholamines

• Anti inflammatory effects



• RCT n=40 major abdominal 
surgery

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

• Estimated arterial levels 2ug/mL
• No side effects
• Sig. lower morphine requests and 

lower pain on movement
• More prominent effects after 36h
• Effects 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-
•Epidural > IV Lidocaine > Control group
IV Lido useful for epidural difficulties or contraindication



Kaba: Lidocaine and ERAS (Anesthesiology 2007)

• Lap Colectomy- ERAS (RCT n=45)

• 1.5mg/kg + 2mg/kg/hr x24h

• MAC sparing effect

• Decreased VAS coughing & mobilization

• Early bowel recovery and short hospital stay

• No toxicity, side effects and well tolerated



Wongyingsinn M: Lidocaine vs. Epidural (RAPM 2011)

• Laparoscopic Colorectal RCT n=60
• TEA vs IV Lidocaine plus PCA
• Standardized ERAS Protocol
• No difference in outcomes
• No difference in LOS
• IV Lidocaine has the same impact as Epidurals.



• Complex Spine, RCT n= 116
• IV lido 2mg/kg/hr from induction to 8h (max 200mg/hr)
• 10- 20% Pain reduction
• 25% reduction in Opioid Consumption at 48h 
• Significant improvement in overall recovery



Marret & Bonnet, BJS 2008. 

McCarthy & Habib, Drugs 2010. 

Vigneault & Fergusson, CJA 2010. 

IV Lidocaine-Systematic Reviews & Meta-Analysis



DIS COLON RECT. 2012 





Grigoras A et al. Perioperative intravenous lidocaine decreases the incidence of persistent pain after breast surgery. 

Clin J Pain. 2012;28:567-72. 

De Oliveira GS Jr et al. Systemic lidocaine to improve postoperative quality of recovery after ambulatory laparoscopic surgery. 

Anesth Analg. 2012;115:262-7. 



IV Lidocaine Use-

The Good, The Bad & The Ugly!



• THR, RCT n=60, Lido 1.5mg/kg x 1h

• Post op IV PCA morphine

• No effect on VAS- rest & movement (24h, 48h & 3mo.)

• No reduction in PCA use,

• No decrease in hyperalgesia or hospital stay





Caution- Intra-operative Use

Chang HY, Togias A, Brown RH. Anesth Analg. 2007 May;104(5):1109-15 



• 79 yr, 50kg gyne Sx

• GA + Lidocaine, accidental 800mg bolus iv 

• set 100mg/min instead of 100mg/hr

• BIS 80 to 0, BP 55/35, HR 70/min, PACs

• Resuscitation- BIS returned to 60 after 10 mins

• Sx proceeded, Lido restarted and BIS remained normal

• After 3h Sx, remained weak and drowsy

• extubated 1h later in PACU, recovered fully, no sequelae.





Lidocaine and Acute Pain- The Ottawa Experience 





IV Lidocaine- Intraoperative Indications

Sans peridurale (Non Epidural)
• GI/ GU/ HPB/ Vascular/ ERAS
• contraindicated
• refused
• difficult/ failed

Douleur difficile (Difficult Pain)
•major Spines, trauma
•chronic pain, vascular
•opioid tolerant, 
•substance abuse etc.



1- 2mcg/kg/hr Fentanyl 200mcg
0.1-0.2mg/kg/hr Ketamine 20mg 
1-2 mg/kg/hr Lidocaine 200mg

FentaKetaCaine [Program Syringe Pump for Lidocaine]







1. Alternative to Regional Anesthetic Technique
• GI/ GU Sx- Epidural required- not done/ inadequate
• Polytrauma- multiple/ significant injuries
• Rib Fractures
• large areas of superficial injury, burns, degloving, crush injury
2. ERAS
• Laparoscopic Surgery
3. Difficult to treat APS patients- Spines and Amputations
• Diagnosis- Acute Neuropathic Pain
• Therapy- Single bolus/ Infusion in Chronic pain/ Opioid tolerant
4. Opioid Sparing Technique- Obese, OSA, elderly, sensitive

Post Op (APS) Indications for IV Lidocaine 





C
o

u
rt

es
y 

D
r 

Sa
n

ji
v 

G
u

p
ta

Kuipers JA et al . Modeling population pharmacokinetics of lidocaine: should cardiac output be included as a 
patient factor? Anesthesiology. 2001; 94:566-73.

Simulated Safety of Lidocaine Infusion (without bolus)



Simulated Safety of Discontinuing Lidocaine Infusion 
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Kuipers JA et al . Modeling population pharmacokinetics of lidocaine: should cardiac output be included as a 
patient factor? Anesthesiology. 2001; 94:566-73.



Accidents Happen-
1 Near Miss, 

2 Empty Bags & 
3 Steps taken!

• Postop Spine- Sent to Xray Dept.- Came back with empty lidocaine bag- off 
the pump- feeling much better!

• Postop Laparotomy- Sent from PACU to Floor- On transfer from stretcher to 
bed- unresponsive- code blue- resuscitation- empty lidocaine bag!

Steps taken-

1. Reduced Bag Volume 500ml to 250ml (0.4% Lido = 1gm)

2. Proper handover &  Bags/ lines labelled for patient/ Lidocaine

3. Run through PCA tubing with anti- siphon valve  and anti- reflux lines



Patient end

IV PCA

IV LIDOCAINE

IV Bag end

Anti Reflux Valve

Anti Siphon Valve

Anti Siphon Valve

Anti Reflux Valve



Implementation of a policy for IV Lidocaine

Enthusiasm

Stagnation

ApathyFrustration

Intervention

Edelwich & Brodsky (1980): Burn-Out - Stages of Disillusionment in 
the Helping Professions. Human Sciences Press, New York.



Summary- IV Lidocaine for Acute Pain

IV Lidocaine-
• Anti- inflammatory 
• Anti nociceptive- analgesic
• Anti pronociceptive- antihyperalgesic
• Direct/ Indirect effect on GI

• Evidence-decreases pain, opioids & PONV, ileus, enhances bowel 

recovery, feeding, ambulation, LOS and quality of care (ERAS)

• Dose- bolus (1-2 mg/kg) & infusion (1- 2 mg/kg/hr) upto 24hrs, titrate

• Indications- Alternative to Epidural & Acute on Chronic Pain

• Careful monitoring- CNS symptoms precede CVS signs

• Not All patients  & surgical models, 

• Diagnosis & Treatment of Acute Hyperalgesia & Neuropathic pain

• Develop local policy- Ottawa Experience- safe & well tolerated!



• AX(65F) Vasculopath. Postop
Below Knee Amputation (GA) 
in PACU- Pain Crises!

• BY(73M): Laparoscopic
sigmoidectomy (GA), 
converted to Laparotomy. 
Postop APS orders?

• CZ(42M): Chronic Pain/ 
Opioid Tolerant, 2wks postop
in ER- poorly controlled pain 
with Ileus. Analgesic Rescue?

1. IVPCA

2. Ketamine

3. Lidocaine

4. Pregabalin

All APS Roads do not lead to the PCA Home!  



Questions/ Comments?- Thank You!

Naveen Eipe, MD neipe@toh.on.ca

Twitter @NaveenEipe

Lidocaine

Intravenous Lidocaine for Acute Pain

• Pharmacology

• Evidence

• Experience

mailto:neipe@toh.on.ca

