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Upon completion of this activity, participants will be able to: 

• Identify the mechanisms of action of intravenous lidocaine infusions to modulate pain 

• Explain an appropriate dosing regimen for lidocaine infusions in the treatment of 

perioperative pain 

• Develop a multimodal anesthetic plan using a lidocaine infusion 

 

My name is Dr. Jon Zhou.  I am an assistant professor at the University of California, 
Davis Medical Center specializing in acute pain medicine and regional anesthesiology.  Today, I 
will be discussing the use of intravenous lidocaine infusions for perioperative pain 
management.  We will answer the questions of “does IV lidocaine help decrease pain after 
surgery, what is it, how do I dose it, is it safe, how long do I run it for, and can I still do a nerve 
block after the lidocaine infusion.”  At the conclusion of this podcast, you should have an 
understanding of the mechanisms of action of IV lidocaine, how to utilize it safely as part of a 
multimodal analgesic regimen and be up to date on the evidence of IV lidocaine for postop pain 
management. So, let’s get started. 

   
We begin with a case of a 48-year-old female with Crohn’s Disease status post multiple 

abdominal surgeries, on 160mg of oral morphine equivalents a day for pain control, now 
presenting for revision open colectomy.  The patient has adhesions in the abdominal wall from 
prior flank surgery making it difficult to visualize abdominal planes for a transversus abdominis 
plane (TAP) block and declines an epidural due to back pain.  Can a lidocaine infusion help with 
her pain control and is it safe? 

 
With opioid-tolerant patients such as our patient, multimodal pharmacological 

approaches with regional anesthesia techniques are beneficial. Unfortunately, she is not a 
candidate for truncal blocks placed anteriorly due to difficult anatomy and declines neuraxial 
analgesia.  She could be a candidate for posterior truncal blocks, like a quadratus lumborum or 



erector spinae block but for this podcast, let’s say she refuses those as well.  So, what will we 
do for her?  In addition, other oral and parenteral medications, IV lidocaine is something to 
consider for multimodal perioperative pain management.   

 
Sodium channel blockers produce analgesic effects by decreasing responses to 

nociceptive signals and decreasing hyperalgesia.  Lidocaine is an amide local anesthetic that 
acts to block voltage-gated sodium ion channels in neural tissues, additionally, it is a potent 
anti-inflammatory.   In a review by Weibel and colleagues, they have shown that lidocaine 
modulates potassium, calcium, and NMDA receptors in vitro. Mechanosensitive nociceptors, a 
group of nociceptors involved with the generation of hyperalgesia are shown to be sensitive to 
IV lidocaine. Lidocaine also reduces NMDA receptor depolarization and has been shown to 
improve gastrointestinal motility through decreased sympathetic tone.  Although all likely play 
a role, the exact mechanism by which lidocaine infusions affect acute postoperative pain is still 
being determined. 

 
The optimal dosing regimen for lidocaine infusion for perioperative pain control has yet 

to be defined.  Despite that, typical dosing for IV lidocaine for the treatment of acute pain starts 
with an initial bolus of 1-2 mg/kg with a continuous infusion rate of 1-3mg/kg/hr.  The reason 
for the initial bolus is to decrease the time to achieve a plasma steady-state concentration. To 
achieve the best effects for perioperative pain control, I recommend a single dose bolus with a 
continuous infusion throughout the surgical case, and to consider running the infusion for up to 
60 minutes after skin incision close.  A systemic review by Khan and colleagues did not 
demonstrate any additional analgesic or gastrointestinal benefits with IV lidocaine infusions 
greater than 60 minutes after skin incision was closed. 

 
Is an IV lidocaine infusion safe with these infusion and bolus dose ranges?  Therapeutic 

lidocaine plasma levels for analgesia are 2.5-3.5 mcg/mL. Signs of CNS toxicity typically occur at 
plasma concentrations greater than 5mcg/mL, and cardiovascular toxicity occurs at plasma 
concentration greater than 10mcg/mL.  LeLorier and colleagues showed that 1.2mg/kg/hr after 
6-12 hours of infusion led to a plasma concentration of 1.85mcg/mL, which is well below the 
range of toxicity.  When lidocaine is used for 24-48 hours, the plasma concentrations may 
increase to 4.32mcg/mL.  IV lidocaine also has a short context-sensitive half-life of just 20-40 
minutes after a 72-hour infusion, without significant accumulation in healthy patients.  
Lidocaine toxicity most commonly occurs as a result of iatrogenic dose error or pump 
programming error.   

 
Factors that may influence the plasma concentration of free lidocaine include dose or 

rate of injection, the acid-base status of the patient, hypercapnia, and hypoxia, and liver 
disease. IV lidocaine has a high hepatic extraction ratio and its metabolism depends on both 
hepatic metabolic activity as well as hepatic blood flow. The two major metabolites of lidocaine 
are monothylgylcinexylidide also known as MEGX and glycinexylidide or GX.  MEGX has similar 
anti-arrhythmic potency as lidocaine but is rapidly metabolized by the liver to GX.  GX as a 
metabolite has little active pharmacological effect compared to lidocaine and is metabolized 
and excreted by the kidney.  Thus, in patients with renal or hepatic dysfunction, doses of 



lidocaine should be decreased by 50%.  Let’s really emphasize that point, in a patient with mild 
to moderate kidney or liver dysfunction, cut the dose in half.  In patients with end-stage renal 
or hepatic disease, lidocaine infusions should be avoided completely. Similarly, lidocaine 
infusions should be used with caution or avoided in patients with adequate preoperative 
hepatic function but undergoing surgery for which intra- or post-operative hepatic dysfunction 
is likely, such as a hepatectomy. 

 
Minor side effects of lidocaine include dizziness or visual disturbances while major side 

effects include neurologic changes or cardiac toxicity as plasma lidocaine reaches toxic levels.  
Some institutions require ICU or telemetry monitoring for patients with lidocaine infusions due 
to the risk of cardiac toxicity, but this is not always necessary in healthy patients.  Patients with 
severe cardiac fascicular disease or second-degree heart block should not receive lidocaine 
infusions due to the risk of developing a third-degree heart block.  As mentioned above 
lidocaine blocks voltage-gated sodium channels.  These channels play an important role in the 
cells that make up the cardiac conduction system.  Patients with allergies to local anesthetic 
should also not receive IV lidocaine infusions.  The exact incidence of complications with low 
dose IV lidocaine infusions is not known as there have not been large studies evaluating the 
side effects profile.   So, to summarize, lidocaine infusions are not recommended for patients 
with liver or kidney failure, severe cardiac conduction system disease, those with a true 
lidocaine allergy, or obviously, patient refusal. It is also important to make sure there is not a 
concurrent infusion of local anesthetic through a peripheral nerve block catheter as the doses 
of local anesthetic are addictive and may increase the chance of local anesthetic systemic 
toxicity in those patients. 

 
We will now move on to the clinical efficacy of IV lidocaine for the treatment of acute 

pain.  In 2007, Koba and colleagues evaluated the effect of 24-hour lidocaine infusions on 
opioid consumption for laparoscopic colon resection compared to saline.  The IV lidocaine 
infusion group had not only decreased VAS pain scores on POD 0,1, and 2 but also had 
significantly decreased hospital stay length, shorter time to first flatus and first bowel 
movement.  The benefit of IV lidocaine on GI motility is especially pertinent and has been 
demonstrated in a study by Rimback where elective laparoscopic cholecystectomy patients 
were given radiopaque markers to assess GI motility.  The IV lidocaine group had a significantly 
shorter mean time to bowel movement and a faster transit time of the radioactive markers 
through the colon.    The effect of IV lidocaine on postoperative bowel function has been 
proposed to be a result of a direct effect of lidocaine versus simply a decrease in opioid 
consumption.   

 
The strongest level of evidence for IV lidocaine in reducing perioperative opioid 

consumption and pain is in colorectal and abdominal surgery cases, where bowel recovery plays 
an important role.  At the time of this recording, there are six systematic reviews on the use of 
IV lidocaine for analgesia in surgery.  Although effective for perioperative analgesia following 
colorectal surgery, the data for efficacy is not as strong for cardiac or orthopedic surgery.  This 
may be due to lidocaine’s effect on improved bowel motility in GI surgery patients.  Indications 
for lidocaine use outside of abdominal surgery needs further research. 



 
Now that we have gone over the mechanism of action of IV lidocaine and the evidence 

for its efficacy, let’s answer the question: how long do I run it for?  The duration of IV lidocaine 
infusions varies greatly with some institutions running it only until the conclusion of the OR 
case to others that keep the infusion running until the patient passes flatus and tolerates an 
oral diet.  In a systemic review of seven studies, with 362 patients, Khan and colleagues 
compared whether there was a difference in stopping the infusions earlier than 60 minutes 
after skin closure versus letting it run for more than 60 minutes after skin closure.  They were 
interested to see if it made a difference in pain scores, nausea or vomiting, and length of stay. 
There were no statistical differences in pain scores, length of stay, time to bowel movement, or 
nausea and vomiting.  What this early study tells us is that running it longer doesn’t necessarily 
make it better for the patient, at least in terms of the outcomes they studied.  We know it 
helps, and it appears that even running it in the immediate perioperative period is equivalent to 
longer infusion times.   However, there are no major studies that compare different bolus rates, 
infusion rates, and infusion durations.  With that in mind, my protocol is lidocaine 2mg/kg 
bolus, 1.5mg/kg/hr infusion, and stop 1 hour after arrival into PACU.  However, more studies 
are needed to differentiate the exact duration of dosing and doses for lidocaine given. 

 
A question often asked is can I do a regional block in a patient that has had a lidocaine 

infusion?  Although lidocaine has a short context-sensitive half-life, truncal blocks often involve 
large volumes of local anesthetic, typically 30-60cc of 0.25% ropivacaine or bupivacaine that 
can approach toxic levels on their own.  Combining interfascial plane blocks with an IV lidocaine 
infusion puts the patient at a higher risk of local anesthetic systemic toxicity.  IV lidocaine is 
widely distributed to vascular organs such as the lungs, brain, and heart.  Approximately 40% of 
IV lidocaine is extracted first pass through the lungs while 90% of IV lidocaine is then 
metabolized in the liver.    

The context-sensitive half-life of lidocaine is also unclear.  Lidocaine infusions of less 
than12 hours typically have a short context-sensitive half-life of 20-40 minutes per Eipe and 
colleagues, but other studies have shown a longer context-sensitive half-life of up to 100 
minutes.  Waiting at least 6 hours after the lidocaine infusion has been stopped before 
performing a regional block will likely decrease the chance of LAST for patients receiving 
perioperative lidocaine infusions.  Waiting 6 hours will allow a period of 4 half-lives to have 
occurred, decreasing the peak plasma lidocaine level to 6.25% of the original dose.  Similarly, it 
is important to assess whether the surgeon has given intraoperative local anesthetic infiltration 
prior to initiating a lidocaine infusion or has plans to infiltrate local anesthetic during surgery at 
the incision or their own intraoperative TAP block.  Local anesthetic toxicities are additive and 
careful attention should be paid to the total dosage of local anesthetic to assure we are not 
exceeding recommended dose limits. 

 
In conclusion, there is strong evidence for lidocaine infusions for perioperative analgesia 

and improved gastrointestinal motility in abdominal surgery.  There is limited or weak efficacy 
in other surgical populations, but as of 5/5/2020 there are 48 active trials listed in the 
clinicaltrials.gov site related to lidocaine infusions for pain and more studies will be published 
on this exciting topic. My recommended dose is a bolus of 2mg/kg with a 1.5mg/kg/hr infusion 



that runs until 1 hour after patient arrival in PACU.  No lidocaine serum monitoring is needed, 
even in patients with renal/hepatic dysfunction, although the dose should be reduced by 50% in 
these patients.   
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AP Podcast 3.1:  Lidocaine Infusion Quiz  (14pt) 
 
Q1 

 

Which of the following is the MOST likely mechanism of action of a lidocaine infusion effects 
on modulating postoperative pain? 

A. Upregulation of NMDA receptors 

B. Indirect agonist of calcium channel receptors 

C. Direct sodium channel blockade 

 
Answer: C 
Correct Answer: Direct sodium channel blockade 
 
Sodium channel blockers produce analgesic effects by decreasing responses to nociceptive 
signals and decreasing hyperalgesia.  Lidocaine is an amide local anesthetic that acts to block 
sodium ion channels in neural tissues, additionally it is a potent anti-inflammatory affect.   In 
vitro studies in a review by Weibel et al have shown that lidocaine modulates potassium, 
calcium, and NMDA receptors. Mechanosensitive nociceptors, a group of nociceptors involved 
with the generation of hyperalgesia are shown to be sensitive to IV lidocaine. Lidocaine also 
reduces NMDA receptor depolarization and has been shown to improve gastrointestinal 
motility through decreased sympathetic tone.  Although all likely play a role, the exact 
mechanism by which lidocaine infusions affect acute postoperative pain is still being 
determined. 
 
Weibel S, Jokinen J, Pace N, et al. Efficacy and safety of intravenous lidocaine for postoperative 
analgesia and recovery after surgery: a systematic review with trial sequential analysis. Br J 
Anaesth. 2016;116(6):770–783. 
 



Eipe NS. Gupta, Penning J. Intravenous lidocaine for acute pain: an evidence-based clinical 
update.  BJA Education. 2016;16(9): 292-298. 
 
AP Podcast 3.1: Lidocaine Infusion for Postoperative Pain Management  
 
Key Learning Point:   
Lidocaine blocks sodium ion channels is a potent anti-inflammatory agent and modulates 
calcium and NMDA receptors.    Although all likely play a role in intravenous lidocaine’s effects 
on pain, the exact mechanism by which lidocaine infusions affect postoperative pain has not 
been elucidated. 
 
Keywords – multimodal analgesia, pain management 
 
ABA Content Code: II.D.1.b.1.e Multimodal analgesia 
 
 
Q2 

A patient with acute postoperative pain following an open colectomy is referred to the 
acute pain service.  The patient has moderate cirrhosis with an INR of 1.5 but normal renal 
function.  The acute pain service has chosen to use a lidocaine infusion to treat the patient’s 
pain.  Which of the following is MOST appropriate management of the lidocaine infusion? 

A. Reduce the usual dose by 25% 
B. Reduce the usual dose by 50% 

C. Do not use a lidocaine infusion at all 

Answer: B 
Correct Answer: Reduce the usual dose by 50% 
 
The most optimal dosing regimen for lidocaine infusion for perioperative pain control has yet to 
be defined.  Despite that, typical dosing for IV lidocaine for the treatment of acute pain starts 
with an initial bolus of 1-2 mg/kg with a continuous infusion rate of 1-3mg/kg/hr.  Lidocaine has 
two major metabolites: monothylgylcinexylidide (MEGX) and glycinexylidide (GX).  95% of 
lidocaine is metabolized by the liver to MEGX, which is a pharmacologically active metabolite.  
MGEX is then converted to the inactive metabolize GX which is excreted in the urine.  In 
patients with renal or liver dysfunction, the dose for lidocaine infusions should be decreased by 
50%.  If the impairment were severe and the patient has liver or kidney failure, it would be 
recommended to not use a lidocaine infusion at all. 
 
Eipe NS. Gupta, Penning J. Intravenous lidocaine for acute pain: an evidence-based clinical 
update.  BJA Education. 2016;16(9): 292-298. 
 
AP Podcast 3.1: Lidocaine Infusion for Postoperative Pain Management  
 
Key Learning Point 



Intravenous lidocaine has been shown to be effective as part of a multimodal analgesia plan for 
the management of acute postoperative pain.  Typical doses are 1-3 mg/kg/hr. 
 
Keywords – multimodal analgesia, pain management 
 
ABA Content Code: II.D.1.b.1.e  Multimodal analgesia 
 
 
Q3 
 
Randomized control trials have supported the use of lidocaine infusions for perioperative pain 
control after abdominal surgery because the infusion produces which of the following? 

A. Increased sensitivity to opioid effects 
B. Improved gastrointestinal motility  

C. Enhanced efficacy of NSAIDS  

Answer: B 
Correct Answer: Improved gastrointestinal motility  
 
Lidocaine infusions have been shown to improved gastrointestinal motility in patients 
undergoing abdominal surgery through several proposed mechanisms including blunting of the 
acute inflammatory reaction of surgery and decreased inflammatory cytokine markers.  
Lidocaine has been shown to decrease perioperative opioid requirements.  IV lidocaine has no 
direct effect on the efficacy of NSAID, although both are often used as part of a multimodal 
analgesic plan. 
 
Herroeder, Susanne, et al. Systemic lidocaine shortens length of hospital stay after colorectal 
surgery: a double-blinded, randomized, placebo-controlled trial. Ann Surg.  2007;246(2):192-
200.  
 
AP Podcast 3.1: Lidocaine Infusion for Postoperative Pain Management  
 
Key Learning Point 
Intravenous lidocaine has been shown to be effective as part of a multimodal analgesia plan for 
the management of acute postoperative pain.  It has also been shown to improve 
gastrointestinal motility after abdominal surgery. 
 
Keywords – multimodal analgesia, pain management 
 
ABA Content Code: II.D.1.b.1.e Multimodal analgesia 
 
 


