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Abstract

Background: Pain is a common postoperative complication. Lidocaine is a registered drug in Belgium as a
local anesthetic and is known to have analgetic and anti-inflammatory properties. Lidocaine has also shown
to prevent hypersensitization and hyperanalgesia and it might even prevent the development of chronic pain.
Objective: Our objective is to evaluate the efficacy of the use of perioperative intravenous lidocaine on
postoperative pain. The primary outcome is to assess a reduced pain score in the early postoperative phase.
The secondary outcome is to assess reduced opioid consumption.

Methods: The literature search took place between February first and March thirtieth 2023 and was based on
PRISMA guidelines. We used both Elicit and Pubmed as research databases. In total seven out of 57 articles
were included based on title, abstract and thorough reading.

Results: Four out of seven articles described a positive effect of a perioperative intravenous lidocaine infusion
on postoperative pain scores during the first four hours after surgery. The patients who benefit most are those
undergoing colorectal surgery. Results on reduction of opioid use were inconclusive.

Discussion: Most consensus could be found for postoperative pain relieve in the first four hours after surgery.
The scale of inconsistency between study protocols provides only low quality of evidence. More homogenous
study protocols might present more reliable comparisons and lead to higher quality evidence.

Conclusion: The overall consensus is that continuous intravenous lidocaine might reduce postoperative pain in
the first four hours after surgery.

Keywords: Lidocaine, postoperative pain, opioid consumption.

Introduction

Pain is a common postoperative complication. As
postoperative pain may lead to chronic pain and
may contribute to postoperative complications', it
is our task as anesthesiologist to provide adequate
pain relieve during and after surgery. In our facility
lidocaine is already widely used during surgery
as local infiltration, as part of locoregional and
neuraxial anesthesia or in a continuous infusion as
part of a multimodal analgesia protocol.

Lidocaine is a registered drug in Belgium as a
class one b antiarrhythmic drug as well as a local
anesthetic. It is known to have analgetic and anti-
inflammatory properties. Lidocaine has also shown
to prevent hypersensitization and hyperanalgesia®’
. It might even prevent the development of chronic

pain’. These are all promising characteristics to
prevent postoperative pain.

This review aims to provide evidence for the use
of continuous intravenous lidocaine as an effective
method to relieve pain in the early postoperative
phase.

Objectives

Our objective is to evaluate the efficacy of the use of
perioperative intravenous lidocaine on postoperative
pain. The primary outcome is to assess the effect
of lidocaine by the reduction of pain scores in the
early postoperative phase. The secondary outcome
is to assess postoperative opioid consumption by a
reduction in opioid usage.
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Methods

Both Elicit and Pubmed were used as search
engines to find clinical trials, reviews, systematic
reviews and meta-analyses. This literature search
took place between February 1th and March 30th
2023 and was based on the PRISMA guidelines.
Bias may potentially be present since the inclusion
of articles was performed by only one researcher.

a. Elicit

We used “effect of intravenous lidocaine on
postoperative pain” as search terms.

The following filters were used: “has PDF” and
“published after 2010” . The results were sorted by
year, with the newest coming up first. There were
no restrictions on type of studies.

Out of 14 results, initially five articles were
selected by title and abstract. Abstracts that
mentioned specific surgical topics or other
outcomes than postoperative pain were excluded.
After thorough reading one article was excluded as
it was a correspondence. A final selection of four
articles was made.

A second search with the terms “continuous
lidocaine infusion on postoperative pain” was
carried out. The same filters were used: “has PDF”
and “published after 2010”. We sorted the results
by year and made no restrictions on type of studies.
Out of seven results, three were excluded based
on title and abstract as they mentioned specific
surgical topics. Three doubles were also excluded.
After thorough reading the remaining article was
included.

b. Pubmed

We used the advanced search box with terms:
“(intravenous lidocaine[Title/Abstract]) AND
(postoperative pain[Title/Abstract])”. Several
filters were used. We sorted by most recent articles
and publication dates during the “last ten years”.
Our language selection included “English, Dutch,
French and German”. We excluded “books and
documents”, which left us with “randomized
controlled trials, clinical trials, systematic reviews
and meta-analyses”. As a final filter “full free text”
was used.

This search provided us with 36 results. The
articles were screened based on title and abstract.

28 articles were excluded as they mentioned
specific surgical topics, locoregional blocks or other
outcomes than postoperative pain. Three doubles
from the Elicit search were also excluded. From the
final five articles, we couldn’t access the full text of
two articles. They were excluded as well.

After thorough reading two articles were included.
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Results
a. Description of the literature study

In total our searches provided us with 57 articles.
We selected seven articles for further research.

All articles were written in English. One was
partially translated in French®. Two articles included
originated from the United States of America
(USA)*3, one from Canada4 and one from the
United Kingdom (UK)’. The two remaining studies
originated from combined the UK with Canada® and
one from the USA with Denmark, The Netherlands
and Germany'. Finally the systematic review
provided by the Cochrane Library was included’.

b. Results on primary and secondary outcome

Six results explicitly aim to discuss the roll of
intravenous lidocaine on postoperative pain'>*’,
Gabriel et al summarizes all the possibilities of
multi-modal analgesia of which lidocaine is only an
minor component?,

Four articles stated a reduction in pain scores
in the early postoperative phase'**¢. Chu et al.?
found a reduction in pain scores until four hours
after surgery. Weibel et al.' stated a reduction
in postoperative pain scores till 24 hours after
surgery. Vigneault et al.* is the only article that
made subdivisions in pain levels: pain in rest,
pain while coughing and pain while moving. They
found statistically significant reduction in pain
scores up to 12 hours after surgery while in rest
and while moving in the patient group who received
continuous intravenous lidocaine during surgery.
For pain control while coughing, reduction of pain
scores goes up to 24 hours after surgery.

However no difference in pain scores was seen
after 24*° or 48 hours'.

Despite uncertainty of an overall beneficial effect
of continuous intravenous lidocaine on postoperative
pain scores, Gabriel et al3 and Paterson et al5 stated
a specific benefit for colorectal surgery patients.
Weibel et all also found an advantage for this
group of patients.

Four articles stated a reduction in postoperative
opioid usage'>¢. Weibel et al.', Chu et al.? and Foo et
al.® declared an overall reduced opioid consumption.
However, Gabriel et al.* only declared a lower
need for postoperative opioids for pain relieve for
patients undergoing colorectal surgery. Paterson
et al.> also stated a possible reduction in opioid
consumption in the early postoperative phase for
colorectal surgeries.

The Cochrane library review’ mentioned an
uncertainty in reduction of postoperative pain
scores and opioid consumption after a perioperative
continuous lidocaine infusion due to low grade
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Database search
N=77

Screening full tekst
N =50

No full text N =6
Doubles N =12
Eastern-European language N = 1
Specific patient groups N =8

Inclusion
N=22

evidence. The low quality of evidence was also
noted by Weibel et al.' and Gabriel et al’.

Discussion

Four out of seven articles'**¢ described a positive
effect of a perioperative intravenous lidocaine
infusion on postoperative pain scores. However
benefits of such infusion were only seen in the first
four hours until 24 hours after surgery. In later
postoperative phases no advantages were seen.

Three other articles’” could not confirm a
benefit from a perioperative lidocaine infusion.

The most beneficial group of patients are those
undergoing colorectal surgery'~.

Results on reduction of opioid use were also
inconclusive, with three articles stating a reduction
in postoperative opioid use'*‘, while other articles
could not claim such statements with certainty®’.
Two only found a possible beneficial effect on
postoperative opioid usage for patients undergoing
colorectal surgery*”*.

A low quality of evidence was also mentioned
in three articles'*’.

These ambiguous results do not lead to an easy
solution for our objectives in this review. Other
questions arise as well while reading through these
articles.

Single studies reviewed in these articles mention
a broad spectrum of infusion doses, which makes
comparison extremely difficult. Only one article
in our search makes a recommendation on a safe

CONTINUOUS IV LIDOCAINE FOR POSTOPERATIVE PAIN — RYCKEBOSCH anp SALDIEN

Study protocol N =3
Correspondence N =1
Continuing infusion postop N =5
Different administration N = 6
Chronic/neuropathic pain N = 2
Postop pain after 24 hours = 1
PONVN=1
Anti-inflammatory effect N =1
Effect on general anesthesiaN=1
Comparison to other drugs N =3
Combination with epidural N =1
Single shot intravenous N =1
Comparison spinal+locoregional N =1
No intravenous lidocaine N =1

Fig. 1

dosage®. This is a loading dose of 1.5 mg.kg-1
infused over ten minutes, followed by an infusion
of 1.5 mg.kg-1.h-1. Dosages are based on ideal
body weight®. Also, few studies mention adverse
events, how they monitored possible adverse
events and toxicity levels.

Other aspects of study protocols are not clearly
described as well, such as postoperative pain
protocols. Not all studies researched postoperative
opioid use, which may lead to biased outcomes
as there may be a high opioid use in the non-
lidocaine study groups. Some do not describe the
postoperative pain management at all.

Heterogenicity in study protocols and results is
the main limitation of our review. This leads to low
grade evidence. Therefore we recommend more
streamlined study protocols to make comparisons
easier and more reliable.

However we need to take into consideration that
not all patients are able to undergo locoregional
or neuraxial anesthesia with local anesthetics such
as lidocaine. This might be due to deformities,
previous surgeries or prescribed drugs such
as anticoagulants. For this group of patients,
perioperative intravenous lidocaine infusion might
be a short term solution.

Only two databases were consulted in our
research and literature search was only performed
by one researcher. Therefore we might have missed
other publications. A revision of this review on a
larger scale and time frame might be necessary.
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Conclusion

The overall consensus is that continuous intravenous
lidocaine might reduce postoperative pain in the
first four hours after surgery. After 24 hours no
advantage was seen. However, quality of evidence
is low due to inconsistency and heterogenicity in
research protocols. More homogenous protocols
in future studies could help in increasing evidence
levels. Continuous intravenous lidocaine can safely
be used with a loading dose of 1.5 mg.kg-1 infused
over ten minutes, followed by an infusion of 1.5
mg.kg-1.h-1. Doses should be calculated based on
ideal body weight.

Declaration of interests: There are no conflicts of interest
for all authors.

Funding: No funding was used to establish this narrative
review.
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