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ABSTRACT
Background

The management of postoperative pain and recovery is still unsatisfactory in a number of cases in clinical practice. Opioids used for
postoperative analgesia are frequently associated with adverse effects, including nausea and constipation, preventing smooth postoper-
ative recovery. Not all patients are suitable for, and benefit from, epidural analgesia that is used to improve postoperative recovery. The
non-opioid, lidocaine, was investigated in several studies for its use in multimodal management strategies to reduce postoperative pain
and enhance recovery. This review was published in 2015 and updated in January 2017.

Objectives

To assess the effects (benefits and risks) of perioperative intravenous (IV) lidocaine infusion compared to placebo/no treatment or
compared to epidural analgesia on postoperative pain and recovery in adults undergoing various surgical procedures.

Search methods

We searched CENTRAL, MEDLINE, Embase, CINAHL, and reference lists of articles in January 2017. We searched one trial registry
contacted researchers in the field, and handsearched journals and congress proceedings. We updated this search in February 2018, but
have not yet incorporated these results into the review.

Selection criteria

We included randomized controlled trials comparing the effect of continuous perioperative IV lidocaine infusion either with placebo,
or no treatment, or with thoracic epidural analgesia (TEA) in adults undergoing elective or urgent surgery under general anaesthesia.
The IV lidocaine infusion must have been started intraoperatively, prior to incision, and continued at least until the end of surgery.
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Data collection and analysis

We used Cochrane’s standard methodological procedures. Our primary outcomes were: pain score at rest; gastrointestinal recovery and
adverse events. Secondary outcomes included: postoperative nausea and postoperative opioid consumption. We used GRADE to assess
the quality of evidence for each outcome.

Main results

We included 23 new trials in the update. In total, the review included 68 trials (4525 randomized participants). Two trials compared IV
lidocaine with TEA. In all remaining trials, placebo or no treatment was used as a comparator. Trials involved participants undergoing
open abdominal (22), laparoscopic abdominal (20), or various other surgical procedures (26). The application scheme of systemic
lidocaine strongly varies between the studies related to both dose (1 mg/kg/h to 5 mg/kg/h) and termination of the infusion (from the
end of surgery until several days after).

The risk of bias was low with respect to selection bias (random sequence generation), performance bias, attrition bias, and detection
bias in more than 50% of the included studies. For allocation concealment and selective reporting, the quality assessment yielded low
risk of bias for only approximately 20% of the included studies.

IV Lidocaine compared to placebo or no treatment

We are uncertain whether IV lidocaine improves postoperative pain compared to placebo or no treatment at early time points (1 to
4 hours) (standardized mean difference (SMD) —0.50, 95% confidence interval (CI) —0.72 to —0.28; 29 studies, 1656 participants;
very low-quality evidence) after surgery. Due to variation in the standard deviation (SD) in the studies, this would equate to an average
pain reduction of between 0.37 cm and 2.48 cm on a 0 to 10 cm visual analogue scale . Assuming approximately 1 cm ona 0 to 10 cm
pain scale is clinically meaningful, we ruled out a clinically relevant reduction in pain with lidocaine at intermediate (24 hours) (SMD
—0.14, 95% CI —0.25 to —0.04; 33 studies, 1847 participants; moderate-quality evidence), and at late time points (48 hours) (SMD
—0.11, 95% CI —0.25 to 0.04; 24 studies, 1404 participants; moderate-quality evidence). Due to variation in the SD in the studies,
this would equate to an average pain reduction of between 0.10 cm to 0.48 cm at 24 hours and 0.08 cm to 0.42 cm at 48 hours. In
contrast to the original review in 2015, we did not find any significant subgroup differences for different surgical procedures.

We are uncertain whether lidocaine reduces the risk of ileus (risk ratio (RR) 0.37, 95% CI 0.15 to 0.87; 4 studies, 273 participants), time
to first defaecation/bowel movement (mean difference (MD) —7.92 hours, 95% CI —12.71 to —3.13; 12 studies, 684 participants),
risk of postoperative nausea (overall, i.e. 0 up to 72 hours) (RR 0.78, 95% CI 0.67 to 0.91; 35 studies, 1903 participants), and opioid
consumption (overall) (MD —4.52 mg morphine equivalents , 95% CI —6.25 to —2.79; 40 studies, 2201 participants); quality of
evidence was very low for all these outcomes.

The effect of IV lidocaine on adverse effects compared to placebo treatment is uncertain, as only a small number of studies systematically
analysed the occurrence of adverse effects (very low-quality evidence).

IV Lidocaine compared to TEA

The effects of IV lidocaine compared with TEA are unclear (pain at 24 hours (MD 1.51, 95% CI —0.29 to 3.32; 2 studies, 102
participants), pain at 48 hours (MD 0.98, 95% CI —1.19 to 3.16; 2 studies, 102 participants), time to first bowel movement (MD
—1.66, 95% CI —10.88 to 7.56; 2 studies, 102 participants); all very low-quality evidence). The risk for ileus and for postoperative
nausea (overall) is also unclear, as only one small trial assessed these outcomes (very low-quality evidence). No trial assessed the outcomes,
’pain at early time points’ and "opioid consumption (overall)’. The effect of IV lidocaine on adverse effects compared to TEA is uncertain
(very low-quality evidence).

Authors’ conclusions

We are uncertain whether IV perioperative lidocaine, when compared to placebo or no treatment, has a beneficial impact on pain
scores in the early postoperative phase, and on gastrointestinal recovery, postoperative nausea, and opioid consumption. The quality of
evidence was limited due to inconsistency, imprecision, and study quality. Lidocaine probably has no clinically relevant effect on pain
scores later than 24 hours. Few studies have systematically assessed the incidence of adverse effects. There is a lack of evidence about
the effects of IV lidocaine compared with epidural anaesthesia in terms of the optimal dose and timing (including the duration) of the
administration. We identified three ongoing studies, and 18 studies are awaiting classification; the results of the review may change
when these studies are published and included in the review.

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 2
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



PLAIN LANGUAGE SUMMARY
Intravenous infusion of lidocaine starting at the time of surgery for reduction of pain and improvement of recovery after surgery
Background

The most common problems immediately following surgery under general anaesthesia are pain, nausea and vomiting, delirium and slow
or no movement of food through the digestive system. Opioid medications given to reduce postoperative pain may also be associated
with nausea and constipation, also preventing a smooth recovery. It is of interest for patients and clinicians to reduce or prevent these
complications leading to an early recovery so that patients can leave hospital earlier. One option for pain relief after surgery is epidural
analgesia, where an opioid or local anaesthetic such as lidocaine is injected into the space surrounding the spinal cord. Not all patients
may be suited to epidural analgesia, and so additional options such as intravenous non-opioid analgesic medications that enable a rapid
recovery are required.

The aim of this review was to assess the benefits and risks of intravenous infusion of lidocaine in patients undergoing various surgical
procedures. Lidocaine is a medication used to numb tissue in a specific area.

Study characteristics

This review was published in 2015, and updated in 2017. We found 68 randomized controlled studies (RCTs), (clinical studies where
people are randomly put into one of two or more treatment groups), with results from a total of 4525 participants. RCTs are used
because they provide the most reliable evidence.

Intravenous lidocaine was compared with placebo or standard care in 66 of the studies, and with thoracic (chest area of spine) epidural
analgesia in two studies. (A placebo is an inactive substance or procedure given to a participant in a medical trial to compare its effects
with those of a real drug or other intervention). Lidocaine infusion was started during the surgery, before the first cut, and continued
to at least the end of surgery. The included studies were moderately well conducted.

Key results

We are uncertain whether lidocaine infusion reduces pain, one to four hours after surgery when compared to placebo or usual care
(29 studies, over 1600 participants). There was probably no difference in pain at 24 hours (33 studies, 1847 participants) and at 48
hours (24 studies, 1404 participants) between participants in the lidocaine and the placebo group. We are uncertain whether lidocaine
infusion improves recovery of bowel function, with a reduction in the time to first defaecation or bowel movements (12 studies, 684
participants), and reduced risk of stopping the passage of food in the gut (4 studies, 273 participants). We are also uncertain whether
lidocaine reduces postoperative nausea (35 studies, 1903 participants), and the requirement for opioids for pain relief (40 studies, 2201
participants). Only a limited number of studies systematically analysed adverse effects of intravenous lidocaine infusion. The side effects
of intravenous lidocaine were unclear.

In the two studies that investigated intravenous lidocaine compared to epidural analgesia (102 participants), the effect on pain at 24
and 48 hours, and on the time to first bowel movement, remains unclear. The effect of lidocaine on the risk of stopping the passage of
food in the gut and for postoperative nausea is also unclear, as only one small trial assessed these outcomes. Neither study investigated
the effect on pain immediately after surgery, or on opioid consumption. Both studies looked at adverse effects associated with lidocaine,
but the effect is uncertain.

Quality of the evidence

We rated the quality of evidence for most outcomes as very low. This was because of inconsistent findings across studies and the fact that
the evidence came from small studies that were of moderate design quality or a limited number of studies. The quality of the evidence
for minimal or no effect on pain at 24 and 48 hours was moderate quality. The studies involved a variety of surgical procedures. The
dose of lidocaine used, and how long it was delivered for after the end of surgery, also varied between studies.
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kClinical relevance is assumed if the minimally important difference on the 0 to 10 cm pain scale is approximately 1 cm.
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BACKGROUND

During the perioperative period alterations in haemodynamic, en-
docrine, metabolic and immune responses occur. Inflammatory
processes are especially important for structural and functional
wound repair. Conversely, excessive stimulation of the inflamma-
tory response may lead to tissue damage (for example, reperfu-
sion injury after cardiothoracic surgery), chronic postoperative
pain, acute respiratory distress syndrome, systemic inflammatory
response syndrome, and multiple organ failure. Typical and more
common problems in the postoperative recovery are acute postop-
erative pain, postoperative nausea and vomiting (PONV), hyper-
coagulation, paralytic ileus, and postoperative cognitive dysfunc-
tion (Cassuto 2006). Fast-track protocols aim to prevent or reduce
these postoperative complications, facilitating early recovery. Evi-
dence suggests that pain and paralytic ileus, causing a prolonged
hospital stay, are major cost drivers in the postoperative period
(Kehlet 2008).

Description of the condition

Local anaesthetics administered via the epidural route may reduce
the catabolic stress response (Holte 2002); and provide sufficient
pain therapy with a reduced need for opioids. Therefore, amongst
other effects, an effective epidural analgesia can reduce the risk of
developing a paralytic ileus, thus enabling enhanced recovery after
surgery. However, recent research has demonstrated that systemic
absorption of local anaesthetic, and not just drug interactions with
the dorsal root ganglion neurons, also plays an important role in
this protective action. Direct systemic (intravenous; IV) adminis-
tration of lidocaine leading to low plasma levels in the range of 0.5
pug/mL to 5 ug/mL, which are comparable to concentrations after
epidural administration, have been shown to achieve protective
effects (Collinsworth 1974; Mayumi 1983).

Description of the intervention

Lidocaine (lignocaine), developed in 1948, is the first amino
amide-type short-acting local anaesthetic. Originally it was used
mainly via the IV route as an antiarrhythmic drug. Lidocaine has
avery short half-life and is therefore the local anaesthetic of choice
for continuous IV administration. Drug accumulation because of
delayed elimination due to hepatic or renal insufficiency might be
a safety concern, limiting its usefulness in the perioperative set-
ting. However, since only low plasma levels are required, in con-
trast to the therapy of chronic pain diseases like neuropathic pain
syndromes, major complications following a continuous lidocaine
infusion will not be expected.

How the intervention might work

Research in other pain entities, for example, peripheral neuro-
pathic pain and complex regional pain syndromes, has shown that
IV lidocaine administration produces prolonged analgesic effects
(Kingery 1997). Inhibition of spontaneous impulse generation
from injured peripheral nerves and dorsal root ganglions proxi-
mal to the injured fibres (Devor 1992a), as well as suppression
of polysynaptic reflexes in the spinal dorsal horn (Woolf 1985),
have been proposed as underlying mechanisms. Pain in the pe-
rioperative context is principally inflammatory pain, but could
also be neuropathic or based on hyperalgesia. All these entities
have been shown to be ameliorated by the administration of IV
lidocaine (Koppert 2004). The anti-inflammatory effects of local
anaesthetic mediated through interactions with polymorphonu-
clear cells (Hollmann 2000a), and the inhibition of G protein-
coupled receptors (Hollmann 2000a; Hollmann 2001; Hollmann
2002; Hollmann 2005), may play a crucial role for the observed
effects in the perioperative setting. Especially for the recovery of
the gastrointestinal function and the prevention of the develop-
ment of a paralytic ileus, which is thought to be the result of neuro-
genic inflammation, the anti-inflammatory action of IV lidocaine
can be beneficial (Herroeder 2007). Altogether, numerous clini-
cally relevant outcomes may be influenced by IV administration
of lidocaine; these include wound healing, analgesia, coagulation,
postoperative cognitive dysfunction, paralytic ileus, and lung pro-
tection (Hollmann 2000b).

Why it is important to do this review

Epidural anaesthesia was once thought to be an anaesthetic strat-
egy that improves outcomes after major surgery to a greater extent
than has been confirmed recently (Popping 2014). However, re-
cent evidence questions the risk-benefit ratio for some patients and
types of surgery (e.g. laparoscopic procedures, lower abdominal
surgery or patients without pre-existing lung disease). Serious neu-
rologic complications after placement of an epidural catheter seem
to occur more frequently than originally thought (Christie 2007;
Cook 2009; Popping 2008). Thus, a growing number of patients
and anaesthesiologists perform a proper risk-benefit analysis in in-
dividual cases and also decide against epidural analgesia for some
types of surgery except open thoracotomy and major abdominal
surgery. This is notable with patients after coronary stenting, as
they receive anticoagulant therapy and thus require careful assess-
ment as to the risks and benefits of administering a regional anaes-
thetic technique. Nowadays anaesthesiologists are facing increas-
ing numbers of these patients. In addition, for numerous types of
surgery (e.g. surgeries involving the head), neuraxial techniques are
not feasible at all. Therefore, alternative therapeutic interventions
for optimal perioperative care are desirable. By characterizing the
effects of IV lidocaine in the perioperative setting, lidocaine may
be shown to offer a safe and alternative strategy for improving the
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perioperative outcome for patients unwilling or unable to receive
epidural anaesthesia.

In spite of numerous preclinical studies in favour of systemic lido-
caine, large published trials testing these effects in humans are not
available. However, the number of rather small clinical studies has
increased in recent years. Some of these trials have already been
summarized in six systematic reviews (Chang 2017; Marret 2008;
McCarthy 2010; Sun 2012; Vigneault 2011), including the orig-
inal version of the current review (Kranke 2015). The current re-
view update includes all new studies published until January 2017
and is the most comprehensive systematic review to date on the
use of perioperative lidocaine for postoperative pain and recovery
in adults.

OBJECTIVES

To assess the effects (benefits and risks) of perioperative intra-
venous (IV) lidocaine infusion compared to placebo/no treatment
or compared to epidural analgesia on postoperative pain and re-
covery in adults undergoing various surgical procedures.

METHODS

Criteria for considering studies for this review

Types of studies
We included all randomized controlled trials (RCTs) that evaluated

the effect of perioperative lidocaine infusions versus no treatment,
placebo treatment or versus epidural analgesia on relevant clinical
outcomes.

We excluded cross-over trials, since this study design is not relevant
for the current review.

Types of participants

We included results obtained in adult (over 18 years) participants,
independent of sex, undergoing any elective or urgent surgical
procedure on any body part(s), and only if the procedure required
general anaesthesia. Specifially, we excluded participants undergo-
ing:

1. any kind of emergency procedure, and

2. minor surgical procedures, which are sometimes conducted
using local or regional anaesthesia alone and do not provide a
control event rate being high enough to demonstrate an effect of
the investigated intervention.

Types of interventions

We included all studies comparing the effect of continuous peri-
operative lidocaine infusion, either with no treatment or placebo
treatment, or with epidural analgesia. The IV lidocaine infusion
must have been started intraoperatively (with or without an IV
bolus) prior to incision and continued until the end of surgery. In
trials of this intervention, standard care to enhance the postoper-
ative recovery after surgery should also be provided.

Types of outcome measures

We analysed the following outcome measures.

Primary outcomes

1. Pain score at rest (0 to 10 cm, 0 to 100 mm visual analogue
scale (VAS), numeric rating scale (NRS)), at "early’,
intermediate’, and ’late time points’

2. Gastrointestinal recovery: postoperative ileus
(dichotomous), time to first defaecation/bowel movement
(hours), time to first flatus (hours), and time to first bowel
sounds (hours)

3. Adverse events (dichotomous; e.g. death, arrhythmias,
other heart rate disorders or any sign of lidocaine toxicity)

Secondary outcomes

1. Length of hospital stay (inpatient - days; outpatient -
minutes)

2. Functional postoperative neuropsychological status scales
(e.g. quality of recovery (QoR) score or Mini Mental State
Examination (MMSE))

3. Surgical complications (dichotomous; postoperative
infections, thromboembolism, wound breakdown, etc.)

4. Patient satisfaction (0 to 10 cm VAS, 0 to 100 mm VAS, 0
to 10 NRS)

5. Cessation of the intervention (dichotomous; termination of
the study before completion)

6. We investigated two separate outcomes for postoperative
nausea and vomiting (PONV): First, postoperative nausea
including PONYV, if nausea was not separately reported in the
study (referred to below as 'nausea’) and, second, postoperative
vomiting, both at early time points’ (dichotomous; in
postanaesthesia care unit (PACU)) and ’overall’

7. Intraoperative opioid consumption (remifentanil was
separated from all other opioids due to an exceptional mode of
action)

8. Postoperative opioid consumption, 'in PACU’ and "overall’
(in mg morphine equivalents (MEQ)

When we reported "early time points for pain, nausea, vomiting,
and opioid consumption, this referred to trials in which the out-
come was reported approximately within the time period one to
four hours postoperatively, or in the PACU. When we reported

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 10
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



the ’intermediate’ and ’late time points’ for pain, this referred to
pain ratings at 24 hours and 48 hours after surgery, respectively. In
case of nausea, vomiting, and opioid consumption, ’overall’ meant
data that covered the time intervals from 0 to 24 hours, 0 to 48
hours, or 0 to 72 hours. We also accepted data that reported these
outcomes for an interval from PACU (1 to 4 hours) to 24 hours,
to 48 hours, or to 72 hours. If studies reported these outcomes
for the 0 to 24-hour time interval and later, we decided to analyse
only the 0 to 24-hour time interval. If studies did not explicitly
report the time interval at which the outcome was documented,
we grouped these data into the "overall’ category.

Search methods for identification of studies

Electronic searches

The search for the original review was performed in May 2014
(Kranke 2015), and the search for the update was performed in
January 2017. We performed a further search in February 2018.
We have added the February 2018 results to *Studies awaiting
classification” and we will incorporate them into the review at the
next update.
We identified RCTs through literature searching with systematic
and sensitive search strategies as outlined in Chapter 6.4 of the
Cochrane Handbook for Systematic reviews of Interventions (Higgins
2011). We did not apply restrictions to language or publication
status. We searched the following databases for relevant trials.

1. Cochrane Central Register of Controlled Trials
(CENTRAL; 2017, Issue 1).

2. MEDLINE (Ovid SB, 1966 to 25 January 2017).

3. Embase (Ovid SB, 1980 to 25 January 2017).

4. CINAHL (EBSCO host, 1982 to 25 January 2017).
We developed a subject-specific search strategy in MEDLINE and
used that as the basis for the search strategies in the other databases
listed. Where appropriate, we expanded the search strategy with
search terms for identifying RCTs. All search strategies can be
found in Appendix 1, Appendix 2, Appendix 3, Appendix 4.
We searched the American Society of Anesthesiologists (ASA) pro-
ceedings for relevant abstracts (16 March 2017).
We scanned the trial registry, Clinical Trials.gov for ongoing and
unpublished trials to 16 March 2017 (Clinical Trials.gov).
We developed the search strategy in consultation with the Infor-
mation Specialist. We contacted researches in the field.

Searching other resources

We scanned the reference lists and citations of included trials and
any relevant systematic reviews identified for further references to
additional trials.

When necessary, we contacted trial authors for additional infor-
mation.

Data collection and analysis

Selection of studies

Three review authors (original review: SW, JJ; update: SW, AH,
YJ) independently scanned the titles retrieved by the initial search
to exclude irrelevant trials. Then two review authors (original re-
view: SW, JJ; update: AH, Y]) identified the studies that might be
included in this review using a standardized study eligibility form
developed by the authors (Appendix 5). If there were differences,
we included a third review (original review: PK; update: SW) as
arbiter. If necessary, we retrieved additional missing data and in-
formation about ongoing trials.

We resolved all differences by discussion among the authors. A
PRISMA flow chart was prepared (Moher 2009).

Data extraction and management

Two authors (original review: SW as tandem with JJ, AS, LHJE,
KH, DMP, MWH; update: AH, Y]) extracted the data using
standardized data extraction forms developed by the authors (Ap-
pendix 6). If necessary, we retrieved additional data that were miss-
ing in published trials and information about ongoing trials by
contacting the authors of the studies. We resolved all differences
by discussion among the review authors at each step of data ex-
traction.

Assessment of risk of bias in included studies

Two review authors (original review: SW, JJ; update: AH, Y]) in-
dependently performed the study quality assessment using a crit-
ical appraisal form provided by the Cochrane Anaesthesia, Criti-
cal and Emergency Care (ACE) Group with minor modifications
(Appendix 7). We resolved any disagreements by discussion be-
tween the review authors, with a further review author acting as
arbiter (original review: PK; update: SW).

We assessed the risk of bias of included studies using the Cochrane
‘Risk of bias” tool (Higgins 2011). The standard domains include
random sequence generation; allocation concealment; blinding of
participants, personnel and outcome assessors; incomplete out-
come data; selective reporting; and any other bias. Details of the
risk of bias assessment were reported in the *Critical Appraisal
Form’ (Appendix 7). We judged each component as being either
low risk of bias, high risk of bias, or unclear. We included a "Risk of
bias’ table as part of the table *Characteristics of included studies’
and a ’Risk of bias summary’, which details all of the judgements
we made for all included studies in the review.

Measures of treatment effect

For dichotomous outcomes, we obtained the risk ratio (RR) from
the intervention and control group event rates. For continuous
data, we obtained the mean difference (MD) from the difference
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between the intervention and control group mean values with
associated standard deviations (SDs) if all studies measured data on
the same scale. We used the standardized mean difference (SMD)
when the studies all assessed the same outcome but measured it
in a variety of ways (for example, studies measuring pain scores
on different scales (visual analogue scale (VAS) 0 to 10 cm, 0 to
100 mm; numeric rating scale (NRS) 1 to 10)). We performed
back-transformation of SMD values into absolute values on a scale
between 0 to 10 cm (VAS) to facilitate clinical interpretation. We
used the smallest as well as the largest SD from the control groups
of the pooled studies for back-transformation (SMD * SD) to
reflect the range of possible effects.

We transformed all opioid quantities into IV morphine equiva-
lents (MEQ), mg) as described in the anatomic therapeutic chem-
ical (ATC)/defined daily dose ( DDD) Index ( www.whocc.no/
atc_ddd_index).

Unit of analysis issues

Multiple-armed studies

‘We had planned to overcame a unit of analysis error for studies that
contributed multiple comparisons by combining groups (by using
the appropriate formula for adding SDs when required) to create
a single pair-wise comparison, if the presented data in the trials
allow us to do so (Higgins 2011). Up to this update there were no
studies with multiple comparisons of interest for this review.

Cluster-randomized trials

We planned to include cluster-randomized trials in the analy-
ses along with individually-randomized trials. However, for the
present review we did not identify any relevant cluster-random-
ized trials.

Dealing with missing data

If we encountered missing data, we contacted the relevant authors
to obtain further information. If we obtained data, we included
the data in the analyses. If data were missing, we included data in
the analysis only on those participants whose results were known;
we performed a complete-case analysis. We subsequently excluded
studies with incomplete reporting of their study flow or disputable
exclusions in a sensitivity meta-analysis to assess bias (Table 1). We
considered the potential impact of the missing data on the results
in the interpretation of the results of the review.

We calculated missing SDs from standard errors (SEs) as described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). If data were reported as median with interquartile
range and the distribution of the data was symmetrical (median
= mean), we used the median directly in the meta-analysis and
calculated the SD from the interquartile range, in accordance with
Higgins 2011. For asymmetric data (median mean) we proceeded

as described for symmetric data and addressed the impact of all
median data by performing sensitivity analyses (Table 2).

Assessment of heterogeneity

We assessed the clinical and methodological differences of included
studies. We used clinical judgement, not heterogeneity statistics,
to decide whether we could combine the studies.

We reported statistical heterogeneity using the Chi? test and the
12 statistic. We calculated both for each of the outcomes listed
in the "Types of outcome measures’ section. We declared statisti-
cal heterogeneity if P < 0.1 for the Chi? statistic and 1> > 30%.
We classified heterogeneity following the interpretation specified
within the Cochrane Handbook for Systematic Reviews of Interven-
tions (Higgins 2011). Briefly, we determined heterogeneity as not
important for 12 of 0% to 40%, as moderate for I2 of 30% to 60%),
as substantial for I2 of 50% to 90%, and as considerable for I2 of
75% to 100% (Higgins 2011).

We further calculated the 95% prediction intervals (PIs) to un-
derstand the impact of heterogeneity on a range of true treatment
effects in future studies (see Data synthesis). In case of heterogene-
ity, a PI covers a wider range than a CI (IntHout 2016). Conse-
quently, in case of a statistically significant effect (all values of the
95% CI are on the same side of the null), the corresponding 95%
PI may indicate that values are possible on both sides of the null
(IntHout 2016). In this case, the conclusion based on the CI is
not warranted. We used the R package ‘meta’ (version 4.8-1) to
calculate 95% PIs (Schwarzer 2007).

Assessment of reporting biases

We created contour-enhanced funnel plots as plots of the trial’s
effect estimates against the precision (inverse of the SE of the es-
timate) including contour lines corresponding to perceived ‘mile-
stones’ of statistical significance (P = 0.01, 0.05, 0.1) for outcomes
having 10 or more included studies. We used the funnel plot pri-
marily as a visual aid for detecting reporting bias and small-study
effects. In addition to funnel plots, we further explored the re-
lation of the treatment effect and study size by regression anal-
ysis by method of moments using an arcsine transformation for
RR (Riicker 2008), and weighted regression for MD/SMD (Egger
1997). We performed sensitivity analyses by using the trim and fill
method to identify and correct for funnel plot asymmetry arising
from publication bias (Duval 2000). We reported the estimated
number of missing studies and the adjusted intervention effects
derived by performing the meta-analyses, including the filled stud-
ies. We performed explorative analyses of reporting bias (funnel
plot asymmetry) with the R package ‘metasens’ (version 0.3-1), an
add-on package for ‘meta (Schwarzer 2007).

Data synthesis

We used a random-effects model to analyse data. This allowed un-
conditional inference of how large the average true effect is in the
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population of all possible studies (Hedges 1998). We used Review
Manager 5 for statistical modelling using inverse variance weight-
ing summary of continuous outcomes and using Mantel-Haenszel
methods for dichotomous outcomes, all presented with 95% Cls
(Review Manager 2014). We considered dichotomous outcomes
with the range of the 95% Cls not crossing 1 and continuous out-
comes with the range of the 95% ClIs not crossing 0 as significant
effect estimates. The Cl is an index of precision (based on the SE)
that tells us how precisely we have estimated the mean effect size
and as such, it is a property of the sample and strongly driven by
the number of studies in the analysis (Borenstein 2017).

We additionally calculated the 95% PI which is an index of dis-
persion (based on the SD) that tells us how widely the mean ef-
fects vary across populations (Borenstein 2017). Reporting a Pl in
addition to the summary estimate and CI illustrate which range of
true mean effects can be expected in future settings and is helpful
in the clinical interpretation of heterogeneity (IntHout 2016). We
restricted the calculation of a 95% PI to meta-analyses with > 4
studies (> 200 participants), since the interval would be imprecise
when a summary estimate was based on only a few small studies
(IntHout 2016). We used the R package ‘meta’ (version 4.8-1) to
calculate 95% PIs (Schwarzer 2007).

We analysed four time-to-event outcomes: time to defaecation/
bowel movement, time to flatus, time to bowel sounds, and time
to hospital discharge. We treated these time-to-event outcomes as
continuous variables and used the MD. We did not use survival
analysis methods since there was no censoring (all outcomes were
known within hours to days).

As this systematic review was planned to include studies of IV
lidocaine versus an inactive (placebo or no treatment) comparator
and studies of IV lidocaine versus an active (for example, epidu-
ral) comparator, we independently analysed effect estimates for
lidocaine versus placebo or no treatment and lidocaine versus an
epidural. If feasible, in future updated versions of this review we
will estimate mixed direct-indirect comparisons of the two inter-
ventions using random-effects model meta-regression.

Subgroup analysis and investigation of heterogeneity

We gave consideration to the magnitude of clinical and method-
ological heterogeneity. To evaluate the effects of clinical hetero-
geneity (specified by statistical heterogeneity with an 12 > 30%
in the meta-analysis), we performed subgroup analyses calculating
the RR or MD/SMD in conjunction with the corresponding CI
for each subgroup. We used a random-effects model heterogeneity
I2 statistic to compare subgroups.

We analysed the data concerning the following subgroups.

1. Type of surgery (open abdominal, laparoscopic abdominal,
and other surgery; Table 3).

2. Time and dosing of IV lidocaine administration (Table 4).
Tests on subgroup differences are based on the assumption that the
tau? (between-study heterogeneity) varies across the subgroups.
We used the R package ‘metafor’ (Viechtbauer 2010), to estimate

the individual tau®s of the subgroups (multivariate meta-analysis
models) and tested if they have a common value (likelihood ratio
test; Table 5). We rejected the null hypothesis for P < 0.05. We
considered subgroup analyses to be exploratory and we did not
adjust for muldiplicity.

We further calculated 95% PIs to understand the impact of het-
erogeneity on range of true treatment effects in future studies (see
Data synthesis).

’Summary of findings’ tables and GRADE

We used the principles of the GRADE working system to assess
the quality of the body of evidence associated with patient-rel-
evant outcomes for both comparisons (lidocaine versus placebo,
lidocaine versus thoracic epidural analgesia (TEA)) in our re-
view (Guyatt 2008); and constructed two ’Summary of find-
ings’ tables for the following outcomes using GRADEpro software
(GRADEpro GDT).

1. Pain scores: pain (early’, i.e. 0 to 4 hours, and in the
PACU), pain (intermediate’, i.e. 24 hours), and pain (late’, i.e.
48 hours).

2. Gastrointestinal recovery: postoperative ileus and time to
first defaecation/bowel movement.

3. Adverse effects.

4. Postoperative nausea (overall’, i.e. 0 to 24 hours, 0 to 48
hours, 0 to 72 hours).

5. Postoperative opioid consumption "overall’.

With the GRADE approach we appraised the quality of evidence
on the basis of the extent to which one can be confident that
the estimate of effect reflects the item assessed. The quality of the
body of evidence reflects within-study risk of bias (methodolog-
ical quality), indirectness, heterogeneity of data (inconsistency),
imprecision of effect estimates, and risk of publication bias.

For risk of bias, we downgraded the quality by one level (serious)
if the risk of bias (selection bias, blinding, attrition bias) was suf-
ficiently significant to affect the robustness of the estimated effect
in sense of a changed clinical conclusion. We tested the robust-
ness of the effect estimates in sensitivity analyses for selection bias,
blinding, and attrition bias by excluding studies which we assessed
as high or unclear risk of bias for the respective domains (Guyatt
2011a).

We judged the quality of evidence for indirectness as adequate if
the outcome data were based on direct comparisons of interest, on
the population of interest, and on the outcome of interest (Guyatt
2011b), not surrogate markers. Otherwise, we downgraded for
inconsistency by one level.

To judge for imprecision and inconsistency, we examined the 95%
CI and the sample size (Guyatt 2011c), as well as the 95% PI
(IntHout 2016; Riley 2011). The 95% PI helps in the clinical
interpretation of the between-study heterogeneity by estimating
which true mean treatment effects can be expected in future stud-
ies. If the 95% PI covered the range (clinical relevance) of the
95% CI we assumed no relevant between-study heterogeneity and
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examined the extent of the CI and the sample size to judge for
imprecision. If the CI was narrow and the total number of par-
ticipants was large enough (> 400 participants for MD/SMD, >
1000 participants for RR), we judged precision as adequate. We
downgraded the quality of evidence for imprecision by one level if
the CI around the effect size was large (e.g. including appreciable
benefit or harm or including clinical relevance and non-relevance)
and/or when the number of participants was insufficient (< 400
participants). If the 95% PI was significantly wider than the ran-
dom-effects 95% CI, we assumed between-study heterogeneity
and downgraded for inconsistency. If the wider 95% PI crossed
the line of identity in contrast to the 95% CI and the PI around
the effect size was large (i.e. clinical relevance and non-relevance),
we additionally downgraded for imprecision. If the wider 95% PI
and the 95% CI both lie on the same side of, or both crossed the
line of identity, and the PI around the effect size was large (i.e.
clinical relevance and non-relevance), we also downgraded for im-
precision.

For publication bias (Guyatt 2011d), we downgraded the quality
of evidence by one level if the statistical test for funnel plot asym-
metry suggested publication bias and the adjustment for small-
study effects, as assessed by Duval and Tweedie’s trim and fill anal-
ysis (Duval 2000), changed the conclusion. If the 95% PI was
larger than the 95% CI and we had already downgraded for incon-
sistency, we did not downgrade for publication bias. True hetero-
geneity may be a source of funnel plot asymmetry (Higgins 2011).
The GRADE assessment resulted in one of four levels of ’quality’
of the evidence, and these expressed our confidence in the estimate
of effect (Balshem 2011).

1. High quality: we are very confident that the true effect lies
close to that of the estimate of the effect.

2. Moderate quality: we are moderately confident in the effect
estimate, and the true effect is likely to be close to the estimate of
the effect, but there is a possibility that it is substantially
different.

3. Low quality: our confidence in the effect estimate is
limited, and the true effect may be substantially different from
the estimate of the effect.

4. Very low quality: we have very little confidence in the effect
estimate, and the true effect is likely to be substantially different
from the estimate of effect.

Sensitivity analysis

1. We performed sensitivity meta-analyses, excluding studies
at high or unclear risk of bias in the evaluated domains for
selection bias (random sequence generation and allocation
concealment; Table 6), blinding (participants, personnel, and

outcome assessment; Table 7), and incomplete outcome data
(Table 1), to judge the robustness of the summary statistics.

2. Since we included all trials, even if they reported their data
as median plus interquartile range (IQR), we performed
sensitivity meta-analyses using only trials which presented data as
mean plus SD to judge the robustness of the estimated effect
(Table 2).

3. We tested robustness of the effect estimates with regard to
the model (random-effects versus fixed-effect model; Table 8).

4. We identified several studies with suspected variance
reporting (unrealistically small SDs) during the update of this
review (see Effects of interventions). We added studies with
suspected variance reporting to the meta-analyses of relevant
outcomes to explore the impact on the effect estimates (Table 9).
We considered sensitivity analyses to be exploratory and we did
not adjust for multiplicity.

RESULTS

Description of studies

Results of the search

The results of the literature search process are graphically presented
in a PRISMA flow chart (Figure 1). We performed the electronic
searches for the first review on 12 February 2013, and on 15 May
2014 (Kranke 2015). We performed the updated search on 25
January 2017. We re-ran the search in February 2018, but we
have not yet fully incorporated these results in the review (Studies
awaiting classification). In summary, we identified 5224 records
by database searching, 4162 for the first review, 901 in the up-
dated search, and 161 for the top-up search. We identified an ad-
ditional 798 and 53 records in 2014 and 2017, respectively, by
searching other sources ( ASA; ClinicalTrials.gov), abstracts and
handsearching the reference lists of the included articles. We did
not find any additional studies by contacting experts in the field.
After we removed duplicate studies, at least two review authors
(original review: SW, JJ; update; SW, AH, YJ) reviewed the re-
maining 3611 records. Of those 3611 records, we excluded 3489
by reading the title or abstract. We reviewed the remaining 122
records: we included 76 records, which could be assigned to 68
studies. Forty-five of these 68 studies were already subject to the
published review (Kranke 2015), we added 23 of those 68 studies
to this current update. We included these 68 studies in the syn-
thesis of this review.
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Figure |I. Study flow diagram.
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Of the 68 included studies, one trial was published in Persian
(Soltani 2013), and one in Portugese (Oliveira 2015); all other
studies were published in English. We obtained only the abstract
of the full text from Ismail 2008, despite requesting a full copy of
the paper from the authors and the journal.

Included studies

We included 68 trials in this review. Five trials were published as a
full text publication and as a poster abstract (Choi GJ 2016; Choi
KW 2016; Lee 2011; Terkawi 2014; Yang 2014). Two studies
published a secondary report with follow up data (Peng 2016;
Terkawi 2014). For one study a correction note was available (
Weinberg 2016). The included studies were published between
1985 (Cassuto 1985); and 2017 (Xu 2017). A detailed description
of the trials can be found in the Characteristics of included studies.
These RCTs include data on 4525 participants, 2254 of which
received intravenous (IV) lidocaine and 2271 received a control
treatment.

Comparators

In 63 trials, participants in the comparator arm received placebo
treatment with saline; in three trials participants received no treat-
ment (Choi SJ 2012; Kim HJ 2014; Lauwick 2008). In two trials
thoracic epidural analgesia with bupivacaine and hydromorphone
(Swenson 2010), or morphine (Wongyingsinn 2011), was used as
a comparator.

Surgical procedures

In 22 trials, open abdominal surgery was performed, i.e. abdom-
inal hysterectomy (Bryson 2010; Grady 2012; Oliveira 2015;
Samimi 2015; Wang 2015; Xu 2017; Yardeni 2009); cholecys-
tectomy (Cassuto 1985; Rimbick 1990; Wallin 1987); colorec-
tal surgery (Herroeder 2007; Kuo 2006; Staikou 2014; Swenson
2010); caesarean delivery (El-Tahan 2009); mixed major open ab-
dominal procedures (Baral 2010; Koppert 2004; Sridhar 2015;
Zengin 2015); and radical retropubic prostatectomy (Groudine
1998; Maquoi 2016; Weinberg 2016).

In 20 trials, laparoscopic surgical procedures were conducted, i.e.
laparoscopic cholecystectomy (Jain 2015; Lauwick 2008; Ortiz
2016; Saadawy 2010; Wu 2005; Yang 2014); laparoscopic colec-
tomy (Ahn 2015; Kaba 2007; Kim HO 2014; Tikuisis 2014;
Wongyingsinn 2011); laparoscopic gastrectomy (De Oliveira
2014; Kim TH 2013; Yon 2014); laparoscopic fundoplication
(Dale 2016); laparoscopic prostatectomy (Lauwick 2009); laparo-
scopic appendectomy (Kim TH 2011); laparoscopic renal surgery
(Wuethrich 2012); and ambulatory laparoscopic gynaecological
surgery (De Oliveira 2012; Dewinter 2016).

The remaining 26 studies looked at various other surgical pro-
cedures, i.e. cardiac surgery (Insler 1995; Kasten 1986; Kim
HJ 2014; Lee 2011; Mathew 2009; Mitchell 1999; Mitchell
2009; Wang 2002); breast surgery (Choi SJ 2012; Grigoras 2012;
Terkawi 2014); thoracic surgery (Cui 2010); video-assisted tho-
racoscopic surgery (Slovack 2015); spine surgery (Chen 2015;
Farag 2013); supratentorial tumour surgery (Peng 2016); endo-
scopicsinus surgery (Omar 2013); hip arthroplasty (Martin 2008);
inguinal herniorrhaphy (Kang 2011); ophthalmologic surgery
(Soltani 2013); tonsillectomy (Striebel 1992); lumbar discectomy
(Ismail 2008; Kim KT 2014); thyroidectomy (Choi GJ 2016;
Choi KW 2016); and ambulatory surgery (McKay 2009).

Details on lidocaine administration (dose and timing)

A summary of details of lidocaine administration for each study is
presented in Table 10. Briefly, systemic lidocaine administration
was initiated up to 30 minutes before induction, at induction, or
after induction of anaesthesia, or at the latest 30 minutes before
skin incision. In five studies the exact intraoperative starting time
point of lidocaine administration was not reported (De Oliveira
2012; De Oliveira 2014; Grady 2012; Ortiz 2016; Soltani 2013).
However, we were able to obtain this information by contacting
the authors of four of these studies (De Oliveira 2012; De Oliveira
2014; Grady 2012; Ortiz 2016).

In 62 studies IV lidocaine administration was initiated with a
bolus dose of 1 mg/kg to 3 mg/kg of body weight or 100 mg
lidocaine, 1.5 mg/kg being the most common dose, used in 69%
of the included trials. In six studies lidocaine administration was
started without a bolus dose (Cui 2010; Farag 2013; Oliveira 2015;
Soltani 2013; Swenson 2010; Wu 2005).

The lidocaine infusion dose varied between studies from 1 mg/kg/
h to 5 mg/kg/h. In 36 studies, the continuous infusion of lidocaine
was delivered with a rate of > 2 mg/kg/h , whereas an infusion rate
of <2 mg/kg/h was used in another 22 studies (Baral 2010; Cassuto
1985; Chen 2015; Choi SJ 2012; Cui 2010; Dewinter 2016; El-
Tahan 2009; Grigoras 2012; Groudine 1998; Herroeder 2007;
Insler 1995; Ismail 2008; Jain 2015; Kim HO 2014; Martin 2008;
Omar 2013; Sridhar 2015; Wallin 1987; Wang 2015; Weinberg
2016; Xu 2017; Yardeni 2009). In the remaining 10 trials, a higher
infusion dose (> 2 mg/kg/h) was used during the first study period
followed by continuous infusion < 2 mg/kg/h during the second
study period (Kaba 2007; Maquoi 2016; Mathew 2009; Mitchell
1999; Mitchell 2009; Striebel 1992; Swenson 2010; Tikuisis 2014;
Wongyingsinn 2011; Wuethrich 2012).

The continuous lidocaine infusion was terminated either at the
end of the surgical procedure or with skin closure (Ahn 2015;
Bryson 2010; Chen 2015; Choi GJ 2016; Choi KW 2016; Choi
SJ 2012; Cui 2010; De Oliveira 2012; De Oliveira 2014; Kang
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2011; Kim KT 2014; Kim TH 2011; Kim TH 2013; Kuo 2006;
Lauwick 2008; Lauwick 2009; Lee 2011; Oliveira 2015; Omar
2013; Peng 2016; Saadawy 2010; Slovack 2015; Soltani 2013;
Staikou 2014; Wang 2002; Wang 2015; Weinberg 2016; Wu

2005; Xu 2017; Yang 2014; Yardeni 2009; Yon 2014; Zengin
2015); 30 minutes after arrival at the postanaesthesia care unit
(PACU) (Dewinter 2016); one hour after the end of surgery/skin
closure (Baral 2010; El-Tahan 2009; Grigoras 2012; Groudine
1998; Koppert 2004; Martin 2008; Ortiz 2016; Samimi 2015;
Sridhar 2015); but a maximum 180 minutes in total (Jain 2015);
one hour after arrival in the PACU (McKay 2009); two hours
after arrival in the PACU or at discharge from the PACU (Terkawi
2014); four hours postoperatively (Herroeder 2007); up to eight
hours postoperatively (or at PACU discharge, whichever occurred
carlier) (Farag 2013); after a total of 12 hours (Mitchell 2009);
after a total of 24 hours (Dale 2016; Kim HO 2014); 24 hours
postoperatively (Cassuto 1985; Grady 2012; Kaba 2007; Kim HJ
2014; Maquoi 2016; Rimbick 1990; Striebel 1992; Tikuisis 2014;
Wallin 1987; Wuethrich 2012); 48 hours postoperatively (Insler
1995; Mathew 2009; Mitchell 2009; Wongyingsinn 2011); or on
the day of return of bowel function, or on the fifth postoperative
day at the latest (Swenson 2010). Two studies did not report the
exact time point for stopping the lidocaine infusion (Ismail 2008;
Kasten 1986).

Inclusion and exclusion criteria

The studies varied strongly in their inclusion and exclusion cri-
teria of participants (see Characteristics of included studies). The
proportion of male and female participants varied in the studies.
In 18 trials the proportion of female participants was more than
75% (Baral 2010; Bryson 2010; Choi GJ 2016; Choi KW 2016;
Choi SJ 2012; De Oliveira 2012; De Oliveira 2014; Dewinter
2016; El-Tahan 2009; Grady 2012; Grigoras 2012; Jain 2015;
Oliveira 2015; Saadawy 2010; Samimi 2015; Wang 2015; Xu
2017; Yardeni 2009). In nine trials male participants counted for
more than 75% (Groudine 1998; Insler 1995; Koppert 2004;
Lauwick 2009; Maquoi 2016; McKay 2009; Mitchell 2009; Wang
2002; Weinberg 2016). In five trials (Dale 2016; Kim KT 2014;
Lauwick 2008; Staikou 2014; Swenson 2010), there was an im-
balance of the gender distribution between the experimental and
the control groups (> 20 %). We were unable to identify the gen-
der distribution in four trials (Ismail 2008; Kasten 1986; Soltani
2013; Terkawi 2014).

Study conduct (location)

We noted geographical variability among the studies. Eighteen
of the 68 included trials were conducted in either the USA,
Canada or South America (Bryson 2010; De Oliveira 2012; De
Oliveira 2014; Farag 2013; Grady 2012; Groudine 1998; Insler
1995; Kasten 1986; Lauwick 2008; Lauwick 2009; Mathew 2009;

McKay 2009; Oliveira 2015; Ortiz 2016; Slovack 2015; Swenson
2010; Terkawi 2014; Wongyingsinn 2011); 24 trials in Asia (Ahn
2015; Baral 2010; Chen 2015; Choi GJ 2016; Choi KW 2016;
Choi §J 2012; Cui 2010; Jain 2015; Kang 2011; Kim HJ 2014;
Kim HO 2014; Kim KT 2014; Kim TH 2011; Kim TH 2013;
Kuo 2006; Lee 2011; Peng 2016; Sridhar 2015; Wang 2002; Wang
2015; Wu 2005; Xu 2017; Yang 2014; Yon 2014); 15 trials in Eu-
rope (Cassuto 1985; Dewinter 2016; Grigoras 2012; Herroeder
2007; Kaba 2007; Koppert 2004; Maquoi 2016; Martin 2008;
Rimbick 1990; Staikou 2014; Striebel 1992; Tikuisis 2014; Wallin
1987; Wuethrich 2012; Zengin 2015); seven trials in the Middle
East (El-Tahan 2009; Ismail 2008; Omar 2013; Saadawy 2010;
Samimi 2015; Soltani 2013; Yardeni 2009); and four in New
Zealand or Australia (Dale 2016; Mitchell 1999; Mitchell 2009;
Weinberg 2016).

Study sample size

The overall sample size ranged from 20 randomized participants
(Cassuto 1985; Kasten 1986), to 277 randomized participants
(Mathew 2009). Sixteen trials did not report any sample size cal-
culation for their primary outcome (Baral 2010; Cassuto 1985;
Chen 2015; Cui 2010; Groudine 1998; Kasten 1986; Mitchell
1999; Ortiz 2016; Rimbick 1990; Samimi 2015; Soltani 2013;
Sridhar 2015; Striebel 1992; Wallin 1987; Wang 2002; Wang
2015). There is a possibility that these 16 trials may have been un-
derpowered. All other trials reported undertaking a sample size cal-
culation and the primary endpoints are listed in the Characteristics
of included studies.

Source of funding

Financial support was provided by institutional or departmental
or ministerial sources, or combinations thereof, in 38 of the 68
included trials (Ahn 2015; Bryson 2010; Chen 2015; Choi GJ
2016; Choi KW 2016; Cui 2010; De Oliveira 2012; Farag 2013;
Grady 2012; Herroeder 2007; Kaba 2007; Kang 2011; Kim HJ
2014; Kim HO 2014; Kim TH 2011; Kim TH 2013; Koppert
2004; Kuo 2006; Lauwick 2008; Lauwick 2009; Martin 2008;
Mathew 2009; McKay 2009; Mitchell 1999; Mitchell 2009; Ortiz
2016; Staikou 2014; Tikuisis 2014; Wallin 1987; Wang 2002;
Wang 2015; Weinberg 2016; Wongyingsinn 2011; Wu 2005;
Wuethrich 2012; Xu 2017; Yang 2014; Yon 2014). Three trials
explicitly stated that there was no funding (Dale 2016; Peng
2016; Zengin 2015). All other trials did not mention the source of
funding in their publications. None of the trials reported funding
by industry.

Reported outcomes

Sixty-five studies reported at least one outcome of interest for this
review. Two trials did not contribute any appropriate outcome (
Kasten 1986; Wang 2015); and from another trial only the abstract
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from the full text, with insufficient details was available (Ismail
2008). Additional outcomes that were reported in the included
studies but were not of interest for this review are listed in the
Characteristics of included studies.

Excluded studies

We excluded 22 studies after reviewing the full texts, for the rea-
sons referred to in Figure 1 and described in more detail in the
Characteristics of excluded studies. Three studies either did not
have a control group and were not RCTs, or investigated only one
cohort of participants, all receiving lidocaine (Bartlett 1961; De
Clive-Lowe 1958; Knight 1980). We identified four studies as re-
view articles (Marret 2008; McCarthy 2010; Sun 2012; Vigneault
2011); and one as a referenced article of the original review from
McCarthy and colleagues (Joppich 2010). The remaining 13 ex-
cluded studies did not describe an intervention which fitted the
inclusion criteria of this review. Six of these studies administered
lidocaine after, and not during the surgical procedure (Birch 1987;
Cepeda 1996; Chia 1998; Couceiro 2015; Harvey 2009; Perniola
2014). In one study participants received lidocaine as a repeated
bolus and not as a continuous infusion (De Kock 1994). In two
studies the infusion was stopped before the end of the surgical
procedure (Hans 2010; Juarez-Pichardo 2009). In one study lido-
caine was administered during surgery but not until skin closure
(Rinne 1998). In another study lidocaine was given as part of a
multimodal drug regime and compared to fentanyl (Feld 2003).
Another trial compared lidocaine infusion to magnesium infusion
and therefore did not have a control group relevant for the purpose
of this review (Olivares 2012). In one trial ketamine was added to
lidocaine infusion (Zhu 2015), and in another trial remifentanil
was administered in the control group (Kavak 2014).

Ongoing studies

We identified three ongoing studies which we plan to include in
future updates of this review (NCT02059902; NCT02607488;
NCT02862769) .

See Characteristics of ongoing studies for more details

Studies awaiting classification

There were 21 records that we allocated to 18 studies awaiting
classification (Cho 2014; Choi 2017; Dewinter 2017; Horvat
2014; Jendoubi 2017; Kendall 2017; Khalili 2017a; Khalili 2017b;
Kim 2017; Kim 2018; Lee 2017; Metha 2017; NCT02257346;
Rahaymeh 2016; Sherif 2017; Song 2017; Van Den Heuvel 2016;
Yoo 2016). We identified 6 of those studies during the January
2017 search, and 12 of those 21 records during the top-up search
in February 2018.

See Characteristics of studies awaiting classification for more de-
tails.

Risk of bias in included studies

We estimated the risk of bias in each of the included studies as
described in the "Risk of bias’ tables (Characteristics of included
studies). The results of the quality assessments are graphically pre-
sented in Figure 2. The overall risk of bias concerning selection bias
(random sequence generation), performance bias, attrition bias,
detection bias and other bias revealed low risk of bias in more than
50% of the included studies (Figure 3). For allocation conceal-
ment and selective reporting the quality assessment yielded low
risk of bias for only approximately 20% of the included studies.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Please note that we could not perform an unambiguous critical
appraisal for Ismail 2008, since we obtained only the study’s ab-
stract. Due to insufficient information, we classified this study for
all domains as unclear risk of bias.

Allocation

Random sequence generation

Forty-seven trials described using random number tables or a com-
puter random number generator for sequence generation and we
deemed them to be at low risk of bias for this domain. One trial
generated the allocation sequence based on the date of admission
and we classified it at high risk of bias as the sequence genera-
tion process involved a non-random component (Insler 1995).
All other trials did not report sufficient information about the se-
quence generation process and we judged them at unclear risk of
bias (Cassuto 1985; Chen 2015; Choi SJ 2012; Groudine 1998;
Ismail 2008; Jain 2015; Kasten 1986; Martin 2008; Mitchell
1999; Mitchell 2009; Oliveira 2015; Rimbick 1990; Soltani 2013;
Staikou 2014; Striebel 1992; Terkawi 2014; Wallin 1987; Wang
2002; Yardeni 2009; Zengin 2015).

Allocation concealment

Adequate allocation concealment was described for 14 trials. Of
these 14 trials, nine reported using ’SNOSE’ (sequentially num-
bered AND opaque AND sealed envelopes) (Choi GJ 2016; Dale

2016; De Oliveira2012; De Oliveira 2014; Dewinter 2016; Grady
2012; Lauwick 2008; Sridhar 2015; Weinberg 2016); two trials re-
ported central allocation (Bryson 2010; Maquoi 2016); and three
trials used sequentially numbered drug containers of identical ap-
pearance (Mitchell 1999; Mitchell 2009; Wu 2005). We classified
all of these trials as being at a low risk of bias for this domain.
All other 54 trials did not describe the method used for allocation
concealment in sufficient detail (e.g. incomplete 'SNOSE’ state-
ments) and we judged them at unclear risk of bias.

Blinding

Blinding of participants and personnel

Eleven trials reported that participants and personnel were blinded
to group allocation (Baral 2010; Dale 2016; Farag 2013; Kang
2011; Kim TH 2013; Koppert 2004; Oliveira 2015; Saadawy
2010; Tikuisis 2014; Wuethrich 2012; Yang 2014). Twenty-
one trials explicitly reported that either a nurse, a clinician or
a non-attending anaesthetist were unblinded to prepare the sy-
ringes containing the study drug, but these persons were not in-
volved further in participant management or evaluation. Addi-
tionally, it was stated that all other personnel and participants were
blinded (Ahn 2015; Cui 2010; Choi GJ 2016; Choi KW 2016;
De Oliveira 2012; De Oliveira 2014; El-Tahan 2009; Grigoras
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2012; Herroeder 2007; Kim KT 2014; Kim TH 2011; Lee 2011;
Magquoi 2016; Martin 2008; Ortiz 2016; Samimi 2015; Slovack
2015; Staikou 2014; Wang 2002; Xu 2017; Yon 2014). Ten trials
reported on using pharmacy prepared study drugs of identical ap-
pearance to avoid unblinding (Bryson 2010; Grady 2012; Kaba
2007; Kuo 2006; Mitchell 1999; Mitchell 2009; Omar 2013;
Terkawi 2014; Weinberg 2016; Wu 2005). We deemed all of these
42 trials at low risk of bias concerning blinding of participants and
personnel.

Thirteen trials did not report any statement on blinding of par-
ticipants and personnel (Cassuto 1985; Ismail 2008; Jain 2015;
Kasten 1986; Mathew 2009; McKay 2009; Peng 2016; Rimbick
1990; Soltani 2013; Striebel 1992; Wallin 1987; Wang 2015;
Zengin 2015). We did not accept statements such as ‘double-blind
study’ or ’performed in a double-blind manner’ as adequate for
low risk of bias in this domain. Therefore, we judged 13 trials at
unclear risk of bias.

We allocated a further 11 trials to unclear risk of bias. In five
of these cases, the attending anaesthetist was unblinded (Choi SJ
2012; Groudine 1998; Kim HJ 2014; Kim HO 2014; Lauwick
2008); in another five trials (Chen 2015; Dewinter 2016; Lauwick
2009; Sridhar 2015; Yardeni 2009), there was no adequate in-
formation about blinding of the study staff or at least personnel
before outcome assessment. In the study from Insler 1995, the
study drugs were prepared by the pharmacy. It is not clear from
the description who was responsible for randomization and who
informed the pharmacy how to prepare the study drugs (i.e. which
number referred to which group). Therefore, it is unclear if blind-
ing of personnel and participants was adequate.

The two trials that offered thoracic epidural analgesia (TEA) in
the comparator arm were not able to sufficiently blind participants
and personnel due to the study design. We therefore classified both
at high risk of bias (Swenson 2010; Wongyingsinn 2011).

Blinding of outcome assessment

Statements that outcome assessors were blinded to participant
group allocation were reported in 44 of the 68 included trials.
We classified them at low risk of bias for this domain. Swenson
2010, offered TEA in the comparator arm and did not report
blinding of the outcome assessors. Therefore, we classified this
trial at high risk of bias. The remaining 23 trials did not pro-
vide any statement on blinding of outcome assessment. We judged
these trials at unclear risk of bias (Baral 2010; Cassuto 1985;
Dewinter 2016; El-Tahan 2009; Herroeder 2007; Insler 1995;
Ismail 2008; Kasten 1986; Kim HJ 2014; Lauwick 2009; McKay
2009; Mitchell 1999; Mitchell 2009; Oliveira 2015; Rimbick
1990; Soltani 2013; Striebel 1992; Wallin 1987; Wang 2002;
Wang 2015; Wu 2005; Yardeni 2009; Zengin 2015).

Incomplete outcome data

In total, we judged 42 studies at low risk of attrition bias. We classi-
fied 19 trials, reporting no exclusion or withdrawals of participants
at low risk of bias (Choi GJ 2016; El-Tahan 2009; Grigoras 2012;
Jain 2015; Kasten 1986; Kim TH 2011; Kuo 2006; Lauwick 2009;
Omar 2013; Rimbick 1990; Soltani 2013; Sridhar 2015; Staikou
2014; Striebel 1992; Wallin 1987; Wang 2015; Wu 2005; Xu
2017; Yang 2014). Twenty-three trials reported the number of par-
ticipants being withdrawn or excluded from the study from each
group along with the reasons (Bryson 2010; Cui2010; Chen 2015;
Choi KW 2016, De Oliveira 2012; De Oliveira 2014; Dewinter
2016; Farag 2013; Herroeder 2007; Kaba 2007; Kim HO 2014;
Lauwick 2008; Lee 2011; Mitchell 1999; Mitchell 2009; Oliveira
2015; Ortiz 2016; Saadawy 2010; Swenson 2010; Terkawi 2014;
Tikuisis 2014; Weinberg 2016; Wuethrich 2012). Farag 2013 ad-
ditionally reported an intention-to-treat analysis including all en-
rolled participants.

Four trials provided no statement as to whether the presented
results were for all participants who entered the trial (Baral 2010;
Cassuto 1985; Ismail 2008; Zengin 2015). One trial described the
excluded participants without uncovering their group assignment
(Yardeni 2009). In one study it remained unclear if the reported
reasons were related to true outcome (Kim HJ 2014). Kang 2011,
Kim TH 2013 and Koppert 2004, described excluded participants,
along with the reasons for their exclusion and reported on their
replacement by other participants who fitted the inclusion criteria.
We assumed (no response upon request to the authors) that the
replacement did not fulfil criteria for adequate randomization,
allocation and blinding and thus it had an impact on relevant
outcomes. We classified these nine trials as being of unclear risk
of bias.

Opverall, we judged 17 studies to have a high risk of attrition bias.
Three trials described the use of “last observed carried forward”
(LOCF) - a method for imputing missing data (Ahn 2015; Kim
KT 2014; Yon 2014). In the trial from Dale 2016, three par-
ticipants were withdrawn due to lidocaine toxicity, but the re-
sults were reported for all participants. Two trials did not report
the reasons for withdrawal or exclusion of participants (Choi SJ
2012; McKay 2009). Grady 2012 reported on excluded partic-
ipants along with reasons; however, the numbers of participants
allocated to the groups, and finally analysed, were unclear. Four
trials reported reasons for dropouts or exclusions which were likely
to have an impact on relevant outcomes (Groudine 1998; Insler
1995; Maquoi 2016; Wang 2002). Martin 2008 reported on ex-
clusion of two participants in the lidocaine group, who wanted to
leave the study in the PACU due to extreme pain. Mathew 2009
described exclusions and dropouts. However, the dropout rate was
high (23% experimental/26% control) and the reasons for missing
data might be related to true outcome. Peng 2016 reported a large
dropout rate. Reasons for missing data have been reported but
were not the same in the two publications of this study. Samimi
2015 stated that data were available from 109 participants but
presented results were obtained from 116 or 117 patients. Slovack
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2015 presented high dropout rates at PACU and it is unclear if
these participants were missing at random. Wongyingsinn 2011
reported on exclusion of one participant in the lidocaine group
from the analysis because of an unknown drug reaction.

Selective reporting

For 14 trials a published trial protocol was available before partic-
ipants’ enrolment. The primary outcomes of thel4 studies were
reported in the corresponding protocols (Bryson 2010; Choi KW
2016; Dale 2016; De Oliveira 2012; De Oliveira 2014; Dewinter
2016; Farag 2013; Grady 2012; Kim HJ 2014; Kim HO 2014;
Kim KT 2014; Slovack 2015; Wuethrich 2012; Yon 2014); we
therefore classified these 14 trials at low risk of bias.

Another nine trials published a study protocol, and each study’s
primary and secondary outcomes relevant for the current review
were reported in this published protocol (Choi GJ 2016; Kaba
2007; Kim TH 2011; Kim TH 2013; Maquoi 2016; Ortiz 2016;
Swenson 2010; Wongyingsinn 2011; Yang 2014). However, these
protocols were retrospectively registered. Therefore, we judged
these studies to be at an unclear risk of bias for the domain ’selective
reporting’. Lee 2011 reported publication of a study protocol on
www.cris.cde.go.kr. There was no English version of the protocol
available. Since we could not judge for this domain, we classified
this trial at unclear risk of bias. The remaining 41 included trials
provided no reference to a trial registry or published study proto-
col and we classified these studies at unclear risk of bias.

We classified three trials at high risk of reporting bias. Wang 2002
defined distinct outcomes in two out of nine tests as the hurdle for
“cognitive dysfunction”; it seems not entirely plausible that this
hurdle had been set/defined prior to study conduct (no mention of
a trial registration beforehand). It is very unlikely that, based on the
pre-existing work, only neuropsychological test performance was
considered as a relevant outcome. Peng 2016 published a prospec-
tively registered protocol. However, all data that are important for
the current review have not been prespecified and have separately
been published in a secondary findings report. Terkawi 2014 has
a retrospectively registered protocol where postoperative pain was
defined as a secondary outcome. In the final study report, pain
was presented as the primary outcome.

Other potential sources of bias

We classified 61 of the 68 studies as low risk since these trials
appeared to be free of other bias.

Five trials had unclear risk of bias. Dale 2016 described early stop-
ping due to fudility, having recruiting 24 participants instead of
36 estimated participants. Additionally, female gender was im-
balanced between the groups. More females might have an im-
pact on relevant outcomes. We could not assess Ismail 2008 ade-
quately since only the abstract from the full text publication was
available. Kim KT 2014 reported that the control group included

more females, which could have influenced the occurrence of post-
operative nausea and vomiting (PONYV). Staikou 2014 reported
more females in the experimental group. Lauwick 2008 included
a greater proportion of males in the control group which might
have an impact on relevant outcomes.

We judged two trials to be at high risk of other bias. One study
used lidocaine as an anti-arrhythmic drug during surgery in the
placebo group, when ventricular ectopic beats or fibrillation oc-
curred (Insler 1995). This may have influenced the study outcome.
Swenson 2010 had a potential source of bias related to the inter-
vention regimen since 50% of the participants received a higher
lidocaine dose than the other trial participants. Additionally, ASA
scores and gender were imbalanced between groups.

Effects of interventions

See: Summary of findings for the main comparison Intravenous
(IV) lidocaine compared to placebo or no treatment in patients
undergoing any elective or urgent surgical procedure under
general anaesthesia; Summary of findings 2 Intravenous (IV)
lidocaine compared to thoracic epidural analgesia (TEA) in
patients undergoing any elective or urgent surgical procedure
under general anaesthesia

I. IV Lidocaine versus placebo

The first comparison analysed IV lidocaine versus placebo. For
this comparison, we identified 66 trials (Ahn 2015; Baral 2010;
Bryson 2010; Cassuto 1985; Chen 2015; Choi GJ 2016; Choi
KW 2016; Choi SJ 2012; Cui 2010; Dale 2016; De Oliveira
2012; De Oliveira 2014; Dewinter 2016; El-Tahan 2009; Farag
2013; Grady 2012; Grigoras 2012; Groudine 1998; Herroeder
2007; Insler 1995; Ismail 2008; Jain 2015; Kaba 2007; Kang
2011; Kasten 1986; Kim HJ 2014; Kim HO 2014; Kim KT
2014; Kim TH 2011; Kim TH 2013; Koppert 2004; Kuo 2006;
Lauwick 2008; Lauwick 2009; Lee 2011; Maquoi 2016; Martin
2008; Mathew 2009; McKay 2009; Mitchell 1999; Mitchell 2009;
Oliveira 2015; Omar 2013; Ortiz 2016; Peng 2016; Rimbick
1990; Saadawy 2010; Samimi 2015; Slovack 2015; Soltani 2013;
Sridhar 2015; Staikou 2014; Striebel 1992; Terkawi 2014; Tikuisis
2014; Wallin 1987; Wang 2002; Wang 2015; Weinberg 2016; Wu
2005; Wuethrich 2012; Xu 2017; Yang 2014; Yardeni 2009; Yon
2014; Zengin 2015).

Important note to the current update - ’studies with
suspected variance reporting’

All included studies of this review showed a small sample size and
therefore, we expected large variances for some continuous out-
comes such as pain, gastrointestinal recovery, and opioid consump-
tion. As an example of the latter (Moore 2011), it was reported
that the standard deviation (SD) of the mean opioid consumption
often had the same size as the mean when the sample size of trials
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was small (20 to 30 patients per group). During the update of this
review we noted that several studies reported very small variances
for different continuous outcomes relevant to this review. We as-
sumed that these small variances may have been derived from a
misinterpretation of a standard error (SE) as a SD, since SDs and
SEs are occasionally confused in the reports of studies, and the
terminology is used inconsistently (Higgins 2011). Unfortunately,
in other studies, it was not clear from the description what was
actually reported.

Small variances result in larger standardized mean differences
(SMDs) compared to large variances. Therefore, these studies with
suspected (small) variance reporting’ may lead to an overestima-
tion of treatment effects and systematically introduce bias into the
meta-analyses.

We contacted the authors of all studies with suspected variance
reporting of relevant outcomes to clarify the issue (Choi GJ 2016;
Kuo 2006; Peng 2016; Saadawy 2010; Samimi 2015; Terkawi
2014; Tikuisis 2014; Weinberg 2016; Wu 2005; Xu 2017; Yang
2014; Zengin 2015). Unfortunately, only two authors responded
to our requests (Weinberg 2016; Xu 2017), and only Weinberg
2016 solved the issue satisfactorily. In this case, the authors erro-
neously reported in the figure legend to pain and opioid consump-
tion the use of mean and SD. Indeed, mean and 95% confidence
intervals (Cls) were shown. We corrected the values and included
this study in the analyses.

Finally, we decided to omit all studies with suspected variance
reporting (and unsolved status) for the outcomes pain, gastroin-
testinal recovery, and postoperative opioid consumption from the
relevant meta-analyses. The "omitted” studies with suspected vari-
ance reporting are listed under the relevant outcomes below in
the ’Effects of interventions’ section. Sensitivity analyses, includ-
ing studies with suspected variance reporting were performed and
reported in Table 9 to demonstrate the impact on effect estimates.

Primary outcomes

1. Postoperative pain

In total, 42 studies provided data on postoperative pain; we omit-
ted eight due to suspected variance reporting. The remaining 34
trials that contributed to our meta-analysis used different scores
when reporting on postoperative pain. Thirteen studies asked the
participants about pain on a visual analogue scale (VAS) from 0 to
10 cm (Bryson 2010; Choi SJ 2012; Herroeder 2007; Insler 1995;
Kim HO 2014; Koppert 2004; McKay 2009; Omar 2013; Ortiz
2016; Saadawy 2010; Slovack 2015; Weinberg 2016; Yardeni
2009); in 12 studies a VAS from 0 to 100 mm was used (Ahn
2015; Cassuto 1985; Grigoras 2012; Kaba 2007; Kang 2011; Kim
KT 2014; Kim TH 2011; Kim TH 2013; Maquoi 2016; Martin
2008; Striebel 1992; Yon 2014); and in nine studies the trialists
used a numeric rating scale (NRS) from 0 to 10 (Choi KW 2016;

Dewinter 2016; Farag 2013; Grady 2012; Lauwick 2008; Oliveira
2015; Staikou 2014; Terkawi 2014; Wuethrich 2012).

Pain score at rest, "early time points’ (1 hour to 4 hours
postoperatively, or in the PACU)

Thirty-seven trials reported pain score data at early time points
postoperatively (1 to 4 hours, or in the PACU) (Ahn 2015; Bryson
2010; Cassuto 1985; Choi GJ 2016; Choi KW 2016; Dewinter
2016; Farag 2013; Grady 2012; Grigoras 2012; Herroeder 2007;
Insler 1995; Kaba 2007; Kang 2011; Kim KT 2014; Kim TH
2011; Kim TH 2013; Kuo 2006; Lauwick 2008; Maquoi 2016;
McKay 2009; Omar 2013; Ortiz 2016; Saadawy 2010; Samimi
2015; Slovack 2015; Staikou 2014; Striebel 1992; Terkawi 2014;
Tikuisis 2014; Weinberg 2016; Wu 2005; Wuethrich 2012; Xu
2017; Yang 2014; Yardeni 2009; Yon 2014; Zengin 2015); we
omitted eight of these 37 trials due to suspected variance report-
ing (Choi GJ 2016; Kuo 2006; Samimi 2015; Tikuisis 2014; Wu
2005; Xu 2017; Yang 2014; Zengin 2015). In the remaining 29
trials, involving 1656 participants (37% of the total participants
included in this review), 829 participants received the interven-
tion and 827 participants received a placebo treatment. The meta-
analysis of the early pain score data showed reduced pain ratings in
the lidocaine group compared to the control group (SMD —0.50,
95% confidence interval (CI) —0.72 to —0.28; I = 79%; 29 stud-
ies, 1656 participants; Analysis 1.1). A SMD of 0.50 fewer in the
average pain score of the intervention group is equivalent to an
average pain reduction (mean difference (MD)) in the order of
0.37 cm to 2.48 cm on a VAS 0 to 10 cm scale, depending on
the variance of the study. However, the 95% prediction intervals
(PIs) included both appreciable benefit and harm (95% PI —1.61
to 0.62; Table 11).

In consideration of the high statistical heterogeneity (I2 = 79%), we
petformed preplanned subgroup analyses according to the type of
surgery (open abdominal, laparoscopic abdominal, other surgery)
and the lidocaine infusion dose (infusion dose < 2 mg/kg/h and
> 2 mg/kg/h) used in the individual trials. Heterogeneity was
not reduced below an 12 of 50% in any of the subgroups and the
tests for subgroup difference did not reach statistical significance
(Table 3; Table 4). However, the different tau®s of the surgical
subgroups might have contributed to the failure to identify surgical
procedures as having different effect estimates (P = 0.017; Table
5).

Exclusion of one outlier study (Saadawy 2010), reduced the I?
from 79% to 61% and the estimated effect to a SMD of —0.39
with a 95% CI reaching from —0.56 to —0.23.

Six trials reported pain scores as median with interquartile range
(IQR) (Choi KW 2016; Lauwick 2008; Maquoi 2016; Omar
2013; Striebel 1992; Wuethrich 2012). A sensitivity analysis ex-
cluding all trials reporting data as median did not affect the overall
result of the estimated effect (Table 2).
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For this outcome, we classified 23, eight, and 12 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effect (95% CI) of the sensitivity meta-
analysis on selection bias included the line of no effect (Table 6),
however, the estimated effects (95% CI) for the sensitivity analyses
on blinding and attrition bias remained robust (Table 1; Table 7).
The contour-enhanced funnel plot and the linear regression test
suggested funnel plot asymmetry and the trim and fill sensitivity
analysis (with k = 6 studies added) changed the conclusion (the
lower 95% CI boundary reached the line of no effect; Table 11).
We graded the quality of evidence for the outcome, ’pain score at
rest (early time points)’ as very low (we downgraded for study lim-
itations, inconsistency and imprecision); we did not downgrade
for publication bias since we had already downgraded for incon-
sistency (true heterogeneity may be a source of funnel plot asym-
metry; Summary of findings for the main comparison).

Pain scove at rest, ’intermediate time points’ (24 hours
postoperatively)

Forty-one trials reported pain score data at intermediate time
points postoperatively (24 hours) (Ahn 2015; Bryson 2010;
Cassuto 1985; Choi GJ 2016; Choi KW 2016; Choi SJ 2012;
Dewinter 2016; Farag 2013; Grady 2012; Grigoras 2012;
Herroeder 2007; Insler 1995; Kaba 2007; Kang 2011; Kim HO
2014; Kim KT 2014; Kim TH 2011; Kim TH 2013; Koppert
2004; Kuo 2006; Lauwick 2008; Maquoi 2016; Martin 2008;
McKay 2009; Oliveira 2015; Ortiz 2016; Saadawy 2010; Samimi
2015; Slovack 2015; Staikou 2014; Striebel 1992; Terkawi 2014;
Tikuisis 2014; Weinberg 2016; Wu 2005; Wuethrich 20125 Xu
2017; Yang 2014; Yardeni 2009; Yon 2014; Zengin 2015); we
omitted eight of these 41 trials due to suspected variance report-
ing (Choi GJ 2016; Kuo 2006; Samimi 2015; Tikuisis 2014; Wu
2005; Xu 2017; Yang 2014; Zengin 2015). In the remaining 33
trials, involving 1847 participants (41% of the total participants
included in this review), 921 participants received the intervention
and 926 participants received a placebo treatment. Meta-analysis
revealed reduced pain ratings in the lidocaine group compared to
the control group (SMD —0.14, 95% CI —0.25 to —0.04; I? -
20%; 33 studies, 1847 participants; Analysis 1.2), however, the
effect lacks clinical relevance. A SMD of 0.14 fewer in the average
pain score of the intervention group is equivalent to an average
pain reduction (MD) in the order of 0.48 cm to 0.10 cm on a
VAS 0 to 10 cm scale depending on the variance of the study. The
95% PI crossed the line of identity and the range of true mean
effects mostly remained in areas of clinical non-relevance (95% PI
—0.44 to 0.16; Table 11).

Since we considered statistical heterogeneity of the meta-analysis
as not important (12 = 20%), we did not perform any subgroup
analyses.

Six trials reported pain scores as median with IQR (Choi KW
2016; Koppert 2004; Lauwick 2008; Maquoi 2016; Striebel 1992;
Whuethrich 2012). However, a sensitivity analysis excluding all tri-
als reporting data as median did not affect the overall estimated ef-
fect on pain score at intermediate postoperative time points (Table
2).

For this outcome, we classified 27, 11, and 15 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) for the sensitivity meta-
analyses on selection and attrition bias included the line of no
effect (Table 1; Table 6). However, the estimated effect (95% CI)
for the sensitivity analysis on blinding remained robust (Table 7).
The 95% ClIs of all sensitivity analyses remained in areas of clinical
non-relevance.

The contour-enhanced funnel plot and the linear regression test
suggested funnel plot asymmetry but trim and fill sensitivity anal-
ysis (with k = 11 studies added) did not change the conclusion
(the 95% CI crossed the line of no effect, but remained in areas
of clinical non-relevance; Table 11).

We graded the quality of evidence for the outcome, ’pain score
at rest (intermediate time points)” as moderate (we combined the
downgrade for study limitations and publication bias by one level);
the 95% Cls (main meta-analysis and sensitivity analyses) and the
95% PI were narrow and the range of true mean effects remained
in areas of clinical non-relevance, therefore, we did not downgrade
for inconsistency and imprecision (Summary of findings for the
main comparison).

Pain score at rest, late time points’ (48 hours)

Thirty trials reported pain score data at late time points postoper-
atively (48 hours) (Ahn 2015; Bryson 2010; Choi GJ 2016; Choi
KW 2016; Choi S] 2012; Farag 2013; Grady 2012; Grigoras 2012;
Herroeder 2007; Insler 1995; Kaba 2007; Kang 2011; Kim HO
2014; Kim KT 2014; Kim TH 2011; Kim TH 2013; Koppert
2004; Kuo 2006; Maquoi 20165 Martin 2008; Slovack 2015;
Staikou 2014; Terkawi 2014; Wu 2005; Wuethrich 2012; Xu
2017; Yang 2014; Yardeni 2009; Yon 2014; Zengin 2015); we
omitted six of these 30 trials due to suspected variance report-
ing (Choi GJ 2016; Kuo 2006; Wu 2005; Xu 2017; Yang 2014;
Zengin 2015). In the remaining 24 trials, involving 1404 par-
ticipants (31% of the total participants included in this review),
697 participants received the intervention and 707 participants
received a placebo treatment. The meta-analysis revealed no dif-
ference between the lidocaine and the control group with respect
to pain scores at late time points (SMD —0.11, 95% CI —0.25
to 0.04; 12 = 42%; 24 studies, 1404 participants; Analysis 1.3). A
SMD of 0.11 fewer in the average pain score of the intervention
group is equivalent to an average pain reduction (MD) in the order
0f 0.42 cm to 0.08 cm on a VAS 0 to 10 cm scale, depending on
the variance of the study. The 95% PI was larger than the 95%
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ClI but the range of true mean effects mostly remained in areas of
clinical non-relevance (95% PI —0.60 to 0.38; Table 11).

The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity for
all subgroups and tests for subgroup differences did not reach sta-
tistical significance (Table 3; Table 4). However, the different tau
25 of the surgical subgroups might have contributed to the failure
to identify surgical procedures as having different effect estimates
(P = 0.049; Table 5). None of the estimated effects of the different
subgroups were of clinical relevance.

Four trials reported pain scores as median with IQR (Choi KW
2016; Koppert 2004; Maquoi 2016; Wuethrich 2012). A sensi-
tivity analysis excluding all trials reporting data as median did not
affect the overall result for the estimated effect on pain score at
late postoperative time points (Table 2).

For this outcome, we classified 21, five, and 13 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The 95% Cls of all sensitivity analyses remained in areas
of clinical non-relevance (Table 1; Table 6; Table 7).

The contour-enhanced funnel plot and the linear regression test
suggested funnel plot asymmetry but trim and fill sensitivity anal-
ysis (with k = 4 studies added) did not change the conclusion (the
95% CI remained in areas of clinical non-relevance; Table 11).
We graded the quality of evidence for the outcome, *pain score at
rest (late time points)’ as moderate (we combined the downgrade
for study limitations and publication bias by one level); the 95%
CIs (main meta-analysis and sensitivity analyses) and the 95%
PI were narrow and the range of true mean effects remained in
areas of clinical non-relevance, therefore, we did not downgrade
for inconsistency and imprecision (Summary of findings for the
main comparison).

2. Gastrointestinal recovery

Postoperative ileus (dichotomous)

Four trials, with a total of 273 participants (6% of the total partic-
ipants included in the review), reported the incidence of postoper-
ative ileus (Farag 2013; Herroeder 2007; Kim HO 2014; Tikuisis
2014). The intervention group consisted of 136 participants and
137 participants received placebo treatment. Postoperative ileus
occurred in 4.4% of participants in the lidocaine group and in
13.1% of participants in the control group. Lidocaine reduced
the risk for postoperative ileus when compared to placebo (risk
ratio (RR) 0.37, 95% CI 0.15 to 0.87; I? = 0%; 4 studies, 273
participants; Analysis 1.4). However, the 95% PI included both
appreciable benefit and harm (95% PI 0.05 to 2.43).

For this outcome, we classified all trials as unclear risk of selection
bias, two trials as unclear risk of blinding, and none of the trials as
unclear risk for attrition bias (Figure 2); we excluded these trials in

the sensitivity meta-analyses. The estimated effect (95% CI) for
the sensitivity meta-analysis on blinding included the line of no
effect (Table 7).

We graded the quality of evidence for the outcome, ’postoperative
ileus as very low (downgraded for study limitations, inconsistency,
and imprecision; Summary of findings for the main comparison).

Time to first defaecation/bowel movement (hours)

Fourteen trials reported data on time to first defaecation or bowel
movement in hours postoperatively (Choi SJ 2012; Groudine
1998; Herroeder 2007; Kaba 2007; Kim HO 2014; Kim TH
2011; Koppert 2004; Lauwick 2009; Maquoi 2016; Rimbick
1990; Sridhar 2015; Tikuisis 2014; Wuethrich 2012; Zengin
2015); we omitted two of these 14 trials due to suspected vari-
ance reporting (Tikuisis 2014; Zengin 2015). In the remaining
12 trials, involving 684 participants (15% of the total participants
included in this review), 340 participants received the interven-
tion and 344 participants received a placebo treatment. The meta-
analysis revealed that lidocaine reduced the time (hours) to first
defaecation/bowel movement compared to control with moderate
heterogeneity (MD —7.92, 95% CI —12.71 to —3.13; I% = 62%;
12 studies, 684 participants; Analysis 1.5). The 95% PI crossed
the line of identity and the range of true mean effects ranged from
benefit to areas of clinical non-relevance (95% PI —22.19 to 6.36;
Table 11).

The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity
for all subgroups and tests for subgroup differences did not reach
statistical significance (Table 3; Table 4).

Five trials reported this outcome as median with IQR (Kaba 2007;
Kim HO 2014; Kim TH 2011; Koppert 2004; Maquoi 2016).
The estimated effect remained robust in a sensitivity analysis when
we excluded these trials (Table 2).

For this outcome, we classified 10, seven, and four trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effect (95% CI) for the sensitivity meta-
analysis on blinding included the line of no effect (Table 7), how-
ever, the estimated effects (95% CI) for the sensitivity analyses on
selection and attrition bias remained robust (Table 1; Table 6).
The contour-enhanced funnel plot and the linear regression test
did not suggest funnel plot asymmetry but trim and fill sensitivity
analysis (with k = 3 studies added) changed the conclusion (95%
CI crossed the line of no effect; Table 11).

We graded the quality of evidence for the outcome, ’time to defae-
cation/bowel movement as very low (downgraded for study lim-
itations, inconsistency, and imprecision; Summary of findings for
the main comparison).
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Time to first flatus (hours)

Sixteen trials reported this outcome in hours postoperatively (Choi
SJ 2012; Groudine 1998; Herroeder 2007; Kaba 2007; Kang
2011; Kim HO 2014; Kuo 2006; Lauwick 2009; Maquoi 2016;
Rimbick 1990; Saadawy 2010; Sridhar 2015; Staikou 2014; Wu
2005; Wuethrich 2012; Xu 2017); we omitted three of these 16
trials due to suspected variance reporting (Kuo 2006; Wu 2005; Xu
2017). In the remaining 13 trials, involving 785 participants (17%
of the total participants included in this review), 390 participants
received the intervention and 395 participants received a placebo
treatment. The meta-analysis revealed that the lidocaine infusion
shortened the time to first flatus with substantial heterogeneity
(MD —4.09, 95% CI —6.30 to —1.87; I = 63%; 13 studies, 785
participants; Analysis 1.6). The 95% PI crossed the line of identity
and the range of true mean effects ranged from benefit to areas of
clinical non-relevance (95% PI —10.43 to 2.26; Table 11).

The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity
for all subgroups and tests for subgroup differences did not reach
statistical significance (Table 3; Table 4).

Three trials reported this outcome as median with IQR (Kaba
2007; Kang 2011; Kim HO 2014); and a sensitivity analysis ex-
cluding all trials reporting data as median did not affect the overall
result for the estimated effect on time to first flatus (Table 2).
For this outcome, we classified 11, seven, and four trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) of the sensitivity meta-
analyses for all three domains remained robust (Table 1; Table 6;
Table 7).

The contour-enhanced funnel plot and the linear regression test
did not suggest funnel plot asymmetry and trim and fill sensitivity
analysis (with k = 1 studies added) did not change the conclusion
(Table 11).

Time to first bowel sounds (hours)

Four trials reported this outcome as time to first bowel sounds
in days or hours after surgery (Herroeder 2007; Xu 2017; Yang
2014; Zengin 2015); we omitted two of these four trials due to
suspected variance reporting (Xu 2017; Zengin 2015). In the re-
maining two trials, involving 110 participants (2% of the total
participants included in this review), 57 participants received the
intervention and 53 participants received a placebo treatment. The
pooled meta-analysis of these two trials revealed no significant ef-
fect for lidocaine to shorten the time to first bowel sounds with
substantial heterogeneity (MD —6.08, 95% CI —13.77 to 1.60;
12 = 57%; 2 studies, 110 participants; Analysis 1.7).

All data were presented as mean + SD.

For this outcome, we classified two, one, and no trials as unclear
risk of selection bias, blinding, and attrition bias (Figure 2), re-

spectively; we excluded these trials in the sensitivity meta-analyses.
The estimated effects (95% CI) of the sensitivity meta-analyses
for all the domains remained robust (Table 1; Table 6; Table 7).

3. Adverse events

A detailed description of all adverse events/side effects reported in
the included trials is listed in Table 12.

Fifty studies gave a statement on adverse events. Of these 50, 23
trials reported there were no significant adverse events during the
study (Ahn 2015; Choi GJ 2016; Choi KW 2016; Cui 2010;
De Oliveira 2012; De Oliveira 2014; El-Tahan 2009; Grigoras
2012; Groudine 1998; Kim HJ 2014; Kim HO 2014; Kim KT
2014; Kim TH 2011; Kim TH 2013; Martin 2008; Omar 2013;
Ortiz 2016; Samimi 2015; Striebel 1992; Terkawi 2014; Tikuisis
2014; Wuethrich 2012; Yang 2014). The other 27 trials (Baral
2010; Bryson 2010; Cassuto 1985; Choi SJ 2012; Dale 2016;
Dewinter 2016; Farag 2013; Insler 1995; Jain 2015; Koppert
2004; Kuo 2006; Lauwick 2009; Lee 2011; Mathew 2009; McKay
2009; Mitchell 1999; Mitchell 2009; Peng 2016; Rimbick 1990;
Slovack 2015; Staikou 2014; Wallin 1987; Wang 2002; Weinberg
2016; Wu2005; Yon 2014; Zengin 2015), reported the occurrence
of adverse events, e.g. light-headedness (Bryson 2010; Cassuto
1985), arrhythmia (Lee 2011; Wu 2005), or perioral numbness
(Weinberg 2016).

Four trials, including participants undergoing cardiac surgeries, re-
ported that participants died during the study period (Insler 1995;
Mitchell 1999; Mitchell 2009; Wang 2002). Of those, Mitchell
2009 reported that four participants died within the lidocaine
group, whereas no participant died within the control group. The
trial authors claimed that no participant died during the lidocaine
infusion and none of these events could be plausibly linked to
lidocaine administration. Two trials reported hospital mortality
(Kim HJ 2014), and death (Lee 2011), but nil participants died
in both groups.

The 50 trials which gave a statement on adverse events showed a
great variance in their data presentation, e.g. from a short conclu-
sion (e.g. Martin 2008), to a detailed summary table with state-
ment of numbers of adverse events (e.g. El-Tahan 2009; Farag
2013). We did not perform a meta-analysis due to the great het-
erogeneity of the presented data on adverse events.

The remaining 16 trials did not comment on the occurrence
of adverse events or lidocaine-related side effects (Chen 2015;
Grady 2012; Herroeder 2007; Ismail 2008; Kaba 2007; Kang
2011; Kasten 1986; Lauwick 2008; Maquoi 2016; Oliveira 2015;
Saadawy 2010; Soltani 2013; Sridhar 2015; Wang 2015; Xu 2017;
Yardeni 2009).

We graded the quality of evidence for the outcome ’adverse events’
as very low (lack of systematic assessment and reporting of adverse
events in the individual studies; Summary of findings for the main
comparison).
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Secondary outcomes

1. Length of hospital stay (days)

Length of hospital stay (days) - inpatient

The outcome, "length of hospital stay in hours or days after inpa-
tient surgery” was reported by 32 studies (Ahn 2015; Chen 2015;
Choi KW 2016; Choi SJ 2012; Dale 2016; De Oliveira 2014;
Farag 2013; Groudine 1998; Herroeder 2007; Insler 1995; Kaba
2007; Kang 2011; Kim HJ 2014; Kim HO 2014; Kim KT 2014;
Kim TH 2011; Kim TH 2013; Koppert 2004; Kuo 2006; Lauwick
2009; Martin 2008; Mathew 2009; Mitchell 1999; Mitchell
2009; Terkawi 2014; Tikuisis 2014; Wang 2002; Weinberg 2016;
Whuethrich 2012; Yang 2014; Yon 2014; Zengin 2015), includ-
ing 2077 participants (46% of the total participants included in
the review). From these, 1032 participants received the interven-
tion and 1045 served as a control. The combined meta-analysis
revealed that lidocaine shortened the time of hospital stay (days)
compared to the control intervention and substantial heterogene-
ity was noted (MD —0.37, 95% CI —0.60 to —0.15; I? = 69%;
32 studies, 2077 participants; Analysis 1.8). The 95% PI crossed
the line of identity and the range of true mean effects ranged from
benefit to harm (95% PI —1.26 to 0.52; Table 11).

The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity
for all subgroups and tests for subgroup differences did not reach
statistical significance (Table 3; Table 4).

Altogether, 16 trials reported length of hospital stay as median with
IQR (Ahn 2015; Choi KW 2016; De Oliveira 2014; Farag 2013;
Herroeder 2007; Kaba 2007; Kang 2011; Kim HJ 2014; Kim HO
2014; Kim KT 2014; Kim TH 2011; Mathew 2009; Mitchell
1999; Terkawi 2014; Wuethrich 2012; Yon 2014). A sensitivity
meta-analysis, excluding all trials reporting data as median, did
not affect the overall result for the estimated effect on length of
hospital stay (Table 2).

For this outcome, we classified 29, 13, and 15 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) for the sensitivity meta-
analyses on selection and attrition bias included the line of no
effect (Table 1; Table 6), however, the estimated effect (95% CI)
for the sensitivity analysis on blinding remained robust (Table 7).
The contour-enhanced funnel plot and the linear regression test
suggested funnel plot asymmetry but trim and fill sensitivity anal-
ysis (with k = 8 studies added) did not change the conclusion
(Table 11).

Length of hospital stay (minutes) - outpatient

Three trials reported length of hospital stay in minutes for partici-
pants undergoing outpatient surgery (De Oliveira 2012; Dewinter
2016; Lauwick 2008), including 191 participants (4% of the total
participants included in the review). Of these trials, 95 participants
received the intervention and 96 served as a control. The com-
bined meta-analysis revealed no difference between lidocaine and
control treatment in terms of shortening the time of hospital stay
(minutes) and substantial heterogeneity was noted (MD —10.81,
95% CI —36.93 to 15.31; I = 71%; 3 studies, 191 participants;
Analysis 1.9).

All data were presented as median and IQR.

For this outcome, we only classified two trials as unclear risk of
blinding (Figure 2); we excluded these trials in the sensitivity meta-
analysis. The estimated effect (95% CI) of the sensitivity meta-
analysis for blinding remained robust (Table 7).

2. Functional postoperative neuropsychological status scales

Nine trials reported this outcome (Bryson 2010; Chen 2015; Choi
KW 2016; De Oliveira 2012; De Oliveira 2014; Mitchell 1999;
Mitchell 2009; Peng 2016; Wang 2002); however, since different
neuropsychological scales were used, we could not combine the
results in a quantitative meta-analysis.

The trial from Bryson 2010, analysed the quality of recovery
(QoR) score from 0 to 18 at 6 hours, 24 hours, 48 hours and
seven days. De Oliveira 2012 reported on QoR-40 at 24 hours
but only provided values for subcomponents and no global score.
De Oliveira 2014 and Choi KW 2016 also reported on QoR-40
scores on postoperative day one. We did not perform any meta-
analyses since only two studies reported the same outcome at the
same time points.

Chen 2015 and Peng 2016 both reported results of the Mini Men-
tal State Examination (MMSE), but at different time points (pre-
operative and after three days; and preoperative, at 24 hours, af-
ter one week, one month, three months and six months, respec-
tively). Peng 2016 additionally reported on the information-mem-
ory-concentration-test (IMCT), Hamilton rating scale for anxiety
(HAMA) and Hamilton rating scale for depression (HRSD).
Both trials from Mitchell and colleagues analysed participants us-
ing a set of neurophysiological tests as self-rating inventories for
memory (Mitchell 1999; Mitchell 2009); and inventories measur-
ing depression and anxiety (Mitchell 1999).

Wang 2002 performed a battery of nine postoperative neuropsy-
chological tests analysing, for instance, mental control, visual re-
tention, and paired associate verbal learning.

3. Surgical complications

Eight trials reported surgical complications, which are described
in detail below (Farag 2013; Groudine 1998; Herroeder 2007;
Kim HJ 2014; Kim HO 2014; Lauwick 2009; Tikuisis 2014;
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Wuethrich 2012). We performed a meta-analysis if the number of
studies reporting the outcome was three or more.

Lauwick 2009 reported a combined number of cases for infection,
bleeding and bladder leak. The authors provided the number of
cases for each single complication on request.

The risk for an anastomotic leak was reported by three trials
(Herroeder 2007; Kim HO 2014; Tikuisis 2014), including 188
participants (4% of the total participants included in the review).
From these, 93 participants received the intervention and 95
served as a control. Kim HO 2014 reported no events in either
group. An anastomotic leak occurred in 1.08% of participants in
the lidocaine group and in 2.11% of participants of the placebo-
treated control group. The results of the meta-analysis revealed no
evidence of effect for lidocaine to reduce or enhance the risk for
an anastomotic leak (RR 0.61, 95% CI 0.08 to 4.80; I? = 0%;
3 studies, 188 participants; Analysis 1.10). For this outcome, we
classified all, two, and nil trials as unclear risk of selection bias,
blinding, and attrition bias (Figure 2), respectively; we excluded
all these trials in the sensitivity meta-analyses. The estimated ef-
fects (95% CI) of the sensitivity meta-analyses for all the domains
remained robust (Table 1; Table 6; Table 7).

Three studies reported data on bleeding as a surgical complica-
tion (Farag 2013; Kim HO 2014; Lauwick 2009), including 222
participants (5% of the total participants included in the review).
From these, 109 participants received the intervention and 113
served as a control. Farag 2013 reported no events in both groups.
Bleeding occurred in 3.67% and 1.77% of the participants in the
lidocaine and control group, respectively. The meta-analysis re-
vealed no difference in the risk for bleeding between the lidocaine
and control group (RR 1.79, 95% CI 0.41 to 7.89; I? = 0%; 3
studies, 222 participants; Analysis 1.11). For this outcome, we
classified all, two, and nil trials as unclear risk of selection bias,
blinding, and attrition bias (Figure 2), respectively; we excluded
all these trials in the sensitivity meta-analyses. The estimated ef-
fects (95% CI) of the sensitivity meta-analyses for all the domains
remained robust (Table 1; Table 6; Table 7).

Five trials, including 352 participants (8% of the total partici-
pants included in the review), reported data on postoperative in-
fections (Farag 2013; Kim HJ 2014; Lauwick 2009; Tikuisis 2014;
Wuethrich 2012). From these, 175 participants received the in-
tervention and 177 served as a control. Postoperative infections
occurred in 2.86% of participants in the lidocaine group and in
1.13% of participants of the placebo-treated control group. The
results of the analysis revealed no evidence of effect for lidocaine
infusion to reduce or enhance postoperative infection rates and
no statistical heterogeneity was found (RR 1.64, 95% CI 0.41
to 6.52; I? = 0%; 5 studies, 352 participants; Analysis 1.12). For
this outcome, we classified all trials, two trials, and one trial as
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded all these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) of the sensitivity meta-
analyses for all the domains remained robust (Table 1; Table 6;

Table 7).

Two trials reported urinary retention as a surgical complication
(Farag 2013; Tikuisis 2014), but only a small proportion (2 out
of 57; and 2 out of 30, respectively) of participants in the control
group were affected.

Kim HJ 2014 additionally reported on events of myocardial is-
chaemia (none of 36 in the lidocaine group, 1 out of 38 in the con-
trol group), pleural effusion (4 out of 36 in the lidocaine group, 2
out of 38 in the control group), pulmonary consolidation (2 out
of 36 in the lidocaine group, 1 out of 38 in the control group) and
neurologic deterioration (no patients in either group).

Kim HO 2014 investigated additional complications such as chy-
lous ascites (7 out of 32 in the lidocaine group, 3 out of 36 in the
control group) and wound discharge (1 out of 32 in the lidocaine
group, none of 36 in the control group).

One trial reported that no thromboembolic disease occurred in
either arm following complex spine surgery (Farag 2013). Another
trial reported deep vein thrombosis following radical retropubic
prostatectomy in two out of 19 participants in the lidocaine group
and in two out of 20 participants in the control group (Groudine
1998)

One trial reported wound healing disturbances in two cases after
colorectal surgery (Herroeder 2007). One participant in the con-
trol group developed a subphrenic abscess, whereas one participant
receiving lidocaine showed minor signs of skin wound irritation.
The trial from Wuethrich 2012 further reported one participant
in the lidocaine group with complication after renal surgery and
need for pyelonephrostomy; and one participant in the control
group who developed postoperative delirium.

4. Patient satisfaction

Six trials reported the outcome, ’patient satisfaction’ on a NRS
or Likert scale ranging from 0 to 10 (Ahn 2015; Choi GJ 2016;
Dewinter 2016; Kim KT 2014; Kim TH 2013; Yon 2014), in-
cluding 306 participants (7% of the total participants included
in the review). Of these trials, 151 participants received the inter-
vention and 155 served as a control. The combined meta-analysis
revealed higher satisfaction scores in participants receiving lido-
caine compared to control treatment (MD 0.76, 95% CI 0.46 to
1.06; 12 = 0%; 6 studies, 306 participants; Analysis 1.13). The
95% PI remained above zero and showed that lidocaine will be
beneficial for patient satisfaction when applied in at least 95% of
the individual study settings (95% PI 0.34 to 1.18).

Five trials reported data as median and IQR (Ahn 2015; Choi
GJ 2016; Kim KT 2014; Kim TH 2013; Yon 2014). The effect
estimate of the remaining one trial was not robust with a 95% CI
including zero (Table 2).

For this outcome, we classified four, one, and four trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) for the sensitivity meta-
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analyses on selection and attrition bias included the line of no
effect (Table 1; Table 6), however, the estimated effect (95% CI)
for the sensitivity analysis on blinding remained robust (Table 7).

5. Cessation of the intervention

No study considered cessation of the intervention as a study end-
point.

6. Postoperative nausea and vomiting

Postoperative nausea, ‘early time points’ (or in the PACU)

Eight trials, involving 511 participants (11% of the total partici-
pants included in the review) reported nausea (or PONV) at early
time points (De Oliveira 2014; Farag 2013; Grady 2012; Grigoras
2012; Lauwick 2008; Omar 2013; Soltani 2013; Terkawi 2014).
Of'these, 255 participants received the intervention and 256 served
as a control. Postoperative nausea occurred in 19.2% of partici-
pants in the lidocaine group and in 26.6% of participants in the
control group. The results of the meta-analysis showed that the
perioperative lidocaine administration reduced nausea compared
to control treatment (RR 0.72, 95% CI 0.53 to 0.98; I> = 0%;
8 studies, 511 participants; Analysis 1.14). The 95% PI crossed
the line of identity and the range of true mean effects ranged from
benefit to areas of clinical non-relevance (95% PI 0.49 to 1.006).

For this outcome, we classified five, two, and one trial(s) as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) for the sensitivity meta-
analyses on selection bias and blinding included the line of no
effect (Table 6; Table 7), however, the estimated effect (95% CI)
for the sensitivity analysis on attrition bias remained robust (Table

1).

Postoperative nausea, ’overall’ (0 to 24 hours, to 48 hours, or
to 72 hours)

Thirty-five studies, including 1903 participants (42% of the total
participants included in the review), reported nausea (or PONV)
‘overall’ (Ahn 2015; Baral 2010; Cassuto 1985; Choi GJ 2016;
Choi KW 2016; Choi SJ 2012; Dale 2016; Dewinter 2016; Farag
2013; Grady 2012; Kaba 2007; Kang 2011; Kim HO 2014; Kim
KT 2014; Kim TH 2011; Kim TH 2013; Koppert 2004; Kuo
2006; Lauwick 2008; Lauwick 2009; Maquoi 2016; McKay 2009;
Oliveira 2015; Rimbick 1990; Saadawy 2010; Samimi 2015;
Slovack 2015; Terkawi 2014; Tikuisis 2014; Weinberg 2016; Wu
2005; Wuethrich 2012; Yang 2014; Yon 2014; Zengin 2015). Al-
together, 950 participants received the intervention treatment and

953 received either placebo treatment or were untreated. Postop-
erative nausea occurred in 26.9% of participants in the lidocaine
group and in 34.9% of participants in the control group. The
meta-analysis revealed a reduced risk of nausea overall for partici-
pants in the lidocaine group when compared to control (RR 0.78,
95% CI 0.67 to 0.91; I> = 22%; 35 studies, 1903 participants;
Analysis 1.15). However, the 95% PI crossed the line of identity
and the range of true mean effects ranged from benefit to areas of
clinical non-relevance (95% PI 0.49 to 1.23; Table 11).

For this outcome, we classified 27, 12, and 16 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) for the sensitivity meta-
analyses on selection and attrition bias included the line of no
effect (Table 1; Table 6), however, the estimated effect (95% CI)
for the sensitivity analysis on blinding remained robust (Table 7).
The contour-enhanced funnel plot and the linear regression test
suggested funnel plot asymmetry and trim and fill sensitivity anal-
ysis (with k = 9 studies added) changed the conclusion (the 95%
CI crossed the line of identity; Table 11).

We graded the quality of evidence for the outcome ’postoperative
nausea, overall” as 'very low’ (downgraded for study limitations,
inconsistency, and imprecision; we did not downgrade for pub-
lication bias since we had already downgraded for inconsistency
(true heterogeneity may be a source of funnel plot asymmetry;
Summary of findings for the main comparison).

Postoperative vomiting, ‘early time points’ (or in the PACU)

Postoperative vomiting was reported at early postoperative time
points in four trials (De Oliveira 2014; Farag 2013; Grady 2012;
Soltani 2013), including 305 participants (7% of the total partic-
ipants included in the review). Postoperative vomiting at “early’
postoperative time points occurred in 2.6% of participants in the
intervention group and in 5.8% of participants in the placebo-
treated group. There was no difference in the risk for postoperative
vomiting at early postoperative time points between the lidocaine
and the control group (RR 0.49, 95% CI 0.16 to 1.48; 12 = 0%;
4 studies, 305 participants; Analysis 1.16).

For this outcome, we classified two, one, and one trial(s) as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) of the sensitivity meta-
analyses for all the domains remained robust (Table 1; Table 6;

Table 7).

Postoperative vomiting, ‘overall’ (0 to 24 hours, to 48 hours,
or to 72 hours)

Postoperative vomiting (overall) was reported in 19 trials (Ahn
2015; Cassuto 1985; Choi GJ 2016; Choi SJ 2012; Dale 2016;
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Farag 2013; Grady 2012; Kang 2011; Kim KT 2014; Kim TH
2013; Koppert 2004; McKay 2009; Rimbick 1990; Saadawy
2010; Samimi 2015; Tikuisis 2014; Wuethrich 2012; Yang 2014;
Yon 2014), including 1026 participants (23% of the total par-
ticipants included in the review). Overall, vomiting occurred in
15.6% of participants in the lidocaine group and in 20.1% of
participants in the control group after surgery. There was no dif-
ference in the risk for postoperative vomiting overall between the
lidocaine and the control group (RR 0.83, 95% CI 0.63 to 1.08;
I2 = 0%; 19 studies, 1026 participants; Analysis 1.17).

For this outcome, we classified 16, four, and 12 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) of the sensitivity meta-
analyses on selection and attrition bias remained robust (Table 1;
Table 6), however, the effect estimate (95% CI) of the sensitivity
meta-analysis on blinding did not cross the line of no effect (Table
7).

The contour-enhanced funnel plot and the linear regression test
did not suggest funnel plot asymmetry and trim and fill sensitivity
analysis (with k = 3 studies added) did not change the conclusion
(Table 11).

7. Intraoperative opioid consumption

Intraoperative opioid consumption (MEQ, mg)

Eighteen trials, including 1116 participants (25% of the partici-
pants in this review), reported intraoperative opioid requirements
which could be included in the analysis (Bryson 2010; Farag 2013;
Grady 2012; Grigoras 2012; Kaba 2007; Maquoi 2016; Martin
2008; McKay 2009; Omar 2013; Rimbick 1990; Saadawy 2010;
Samimi 2015; Slovack 2015; Terkawi 2014; Wallin 1987; Wang
2002; Wuethrich 2012; Yardeni 2009). Most of the studies intra-
operatively applied fentanyl (Bryson 2010; Omar 2013; Rimbick
1990; Saadawy 2010; Samimi 2015; Slovack 2015; Terkawi 2014;
Wallin 1987; Wang 2002; Wuethrich 2012; Yardeni 2009); three
trials administered sufentanil (Kaba 2007; Maquoi 2016; Martin
2008); one trial applied intraoperative morphine (Grigoras 2012);
one trial reported the use of morphine and fentanyl (McKay 2009);
and in two trials the intraoperative opioid consumption was re-
ported in IV morphine equivalents without stating the opioid that
was used (Farag 2013; Grady 2012). From these 18 trials, 556
participants received the intervention and 560 served as a con-
trol. The combined meta-analysis revealed that lidocaine reduced
the amount of intraoperative opioid use (MEQ, mg) compared to
the control intervention and substantial heterogeneity was noted
(MD —2.14, 95% CI —3.87 to —0.40; I> = 80%; 18 studies,
1116 participants; Analysis 1.18). The 95% PI crossed the line of
identity and the range of true mean effects ranged from benefit to

harm (95% PI —8.13 to 3.86; Table 11).

The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity for
all subgroups and tests for subgroup differences did not reach sta-
tistical significance (Table 3; Table 4). However, the different tau
25 of the surgical subgroups might have contributed to the failure
to identify surgical procedures as having different effect estimates
(P = 0.027; Table 5).

Five trials reported intraoperative opioid consumption as median
with IQR (Farag 2013; Grady 2012; Maquoi 2016; Martin 2008;
Terkawi 2014). A sensitivity meta-analysis excluding all trials re-
porting data as median did not affect the overall result for the
estimated effect on intraoperative opioid consumption (Table 2).
For this outcome, we classified 15, five, and eight trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analysis. The estimated effects (95% CI) for the sensitivity meta-
analyses on selection bias, blinding and attrition bias included the
line of no effect (Table 1; Table 6; Table 7).

The contour-enhanced funnel plot and the linear regression test
did not suggest funnel plot asymmetry and trim and fill sensitivity
analysis (with k = 1 study added) did not change the conclusion
(Table 11).

Intraoperative remifentanil consumption (ng)

Due to the exceptional mode of action (short half-life) known
for remifentanil in contrast to all other opioids used, we analysed
trials which applied remifentanil in a separate meta-analysis. Six
trials, including 490 participants (11% of the participants in this
review), reported intraoperative opioid requirements which could
be included in the analysis (Choi KW 2016; De Oliveira 2012; De
Oliveira 2014; Kim HJ 2014; Lee 2011; Xu 2017). From these,
241 participants received the intervention and 249 served as a
control. The combined meta-analysis revealed no significant dif-
ference between the lidocaine and control treatment with respect
to a reduction in the consumption of intraoperative remifentanil
(pg) MD —14.17, 95% CI —35.27 to 6.92; 12 = 5%; 6 studies,
490 participants; Analysis 1.19).

Two trials reported intraoperative opioid consumption as median
with IQR (De Oliveira 2012; De Oliveira 2014). A sensitivity
meta-analysis excluding all trials reporting data as median did not
affect the overall result for the estimated effect on intraoperative
remifentanil consumption (Table 2).

For this outcome, we classified four, one, and one trial(s) as unclear
risk of selection bias, blinding, and attrition bias (Figure 2), re-
spectively; we excluded these trials in the sensitivity meta-analyses.
The estimated effects (95% CI) of the sensitivity meta-analyses
for all the domains remained robust ( Table 1; Table 6; Table 7).

8. Opioid consumption during the postoperative period
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Postoperative opioid consumption (in the PACU) (MEQ, mg)

Twenty-five trials (Ahn 2015; Bryson 2010; Choi GJ 2016; Choi
KW 2016; Cui 2010; De Oliveira 2012; De Oliveira 2014; Farag
2013; Grady 2012; Grigoras 2012; Groudine 1998; Kaba 2007;
Kang 2011; Kim TH 2013; Koppert 2004; Lauwick 2008; Martin
2008; McKay 2009; Peng 2016; Saadawy 2010; Slovack 2015;
Terkawi 2014; Weinberg 2016; Xu 2017; Yang 2014), reported
postoperative opioid consumption during the PACU (0 to 2 hours,
0 to 4 hours postoperatively). We omitted four of these 25 trials
due to suspected variance reporting (Choi GJ 2016; Peng 2016; Xu
2017; Yang 2014). From the remaining 21 trials, involving 1219
participants (27% of the participants in this review), 611 partic-
ipants received the intervention and 608 served as a control. Of
all trials reporting data on postoperative opioid consumption, 12
trials applied morphine for postoperative pain relief (Bryson 2010;
Cui 2010; Farag 2013; Grady 2012; Grigoras 2012; Groudine
1998; Koppert 2004; Martin 2008; McKay 2009; Saadawy 2010;
Slovack 2015; Weinberg 2016); nine trials applied fentanyl (Ahn
2015; Choi GJ 2016; Choi KW 2016; Kang 2011; Kim TH 2013;
Lauwick 2008; Terkawi 2014; Xu 2017; Yang 2014); two hydro-
morphone (De Oliveira 2012; De Oliveira 2014); one trial offered
sufentanil (Peng 2016); and one piritramide (Kaba 2007). A de-
tailed description of the opioid medication for pain relief as well
as information regarding concurrent medication (if stated within
the study) is listed within the Characteristics of included studies.
The meta-analysis of data on opioid consumption (MEQ, mg)
during PACU revealed thatlidocaine reduced the opioid consump-
tion compared to control with moderate heterogeneity between
the studies (MD —3.10, 95% CI —3.87 to —2.32; I? = 40%; 21
studies, 1219 participants; Analysis 1.20). The 95% PI remained
below zero (95% PI —5.43 to —0.77) indicating that lidocaine
will be beneficial and reduce opioid consumption when applied
in at least 95% of the individual study settings (Table 11).

The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity
for all subgroups and tests for subgroup differences did not reach
statistical significance (Table 3; Table 4).

Six trials reported opioid consumption in PACU as median with
IQR (Cui2010; De Oliveira2012; De Oliveira 2014; Grady 2012;
Kaba 2007; Martin 2008). A sensitivity meta-analysis excluding
all trials reporting data as median did not affect the overall result
for the estimated effect on opioid consumption in PACU (Table
2).

For this outcome, we classified 15, three, and nine trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analyses. The estimated effects (95% CI) of the sensitivity meta-
analyses for all the domains remained robust (Table 1; Table 6;
Table 7).

The contour-enhanced funnel plot and the linear regression test
did not suggest funnel plot asymmetry and trim and fill sensitivity
analysis (with k = 2 studies added) did not change the conclusion

(Table 11).

Postoperative opioid consumption, ’overall’ (MEQ, mg)

Forty-three trials (Ahn 2015; Bryson 2010; Cassuto 1985; Choi
GJ 2016; Choi KW 2016; Cui 2010; Dale 2016; De Oliveira
2012; De Oliveira2014; Dewinter 2016; Farag 2013; Grady 2012;
Grigoras 2012; Groudine 1998; Herroeder 2007; Insler 1995;
Jain 2015; Kaba 2007; Kang 2011; Kim HO 2014; Kim KT
2014; Kim TH 2013; Koppert 2004; Lauwick 2008; Lauwick
2009; Maquoi 2016; Martin 2008; McKay 2009; Oliveira 2015;
Ortiz2016; Rimbick 1990; Saadawy 2010; Samimi 2015; Slovack
2015; Soltani 2013; Striebel 1992; Terkawi 2014; Wallin 1987;
Weinberg 2016; Wu 2005; Wuethrich 2012; Xu 2017; Yon 2014),
presented data on cumulative or total postoperative opioid con-
sumption after surgery (0 to 24 hours, 0 to 48 hours, 0 to 72
hours).

Of all trials reporting data on postoperative opioid consump-
tion, 17 trials applied morphine for postoperative pain relief
(Bryson 2010; Cui 2010; Farag 2013; Grady 2012; Grigoras 2012;
Groudine 1998; Koppert 2004; Lauwick 2009; Martin 2008;
McKay 2009; Oliveira 2015; Ortiz 2016; Saadawy 2010; Samimi
2015; Slovack 2015; Weinberg 2016; Wuethrich 2012); 11 tri-
als applied fentanyl (Ahn 2015; Choi GJ 2016; Choi KW 2016;
Dale 2016; Insler 1995; Kang 2011; Kim KT 2014; Kim TH
2013; Terkawi 2014; Xu 2017; Yon 2014); seven trials applied
meperidine/pethidine (Cassuto 1985; Kim HO 2014; Rimbick
1990; Soltani 2013; Striebel 1992; Wallin 1987; Wu 2005); one
hydromorphone (De Oliveira 2012); one trial offered tramadol
(Dewinter 2016); one pentazocine (Jain 2015); one oxycodone
(Lauwick 2008); and three piritramide (Herroeder 2007; Kaba
2007; Maquoi 2016). One study did not report which opioid
was used (De Oliveira 2014). A detailed description of the opioid
medication for pain relief as well as information regarding con-
current medication (if stated within the study) is listed within the
Characteristics of included studies.

We omitted three of the 43 trials due to suspected variance re-
porting (Choi GJ 2016; Samimi 2015; Xu 2017). From the re-
maining 40 trials, involving 2201 participants (49% of the par-
ticipants in this review), 1091 participants received the interven-
tion and 1110 served as a control. The random-effects meta-anal-
ysis of combined data on total or cumulative postoperative opioid
consumption (MEQ, mg) showed that lidocaine reduced opioid
consumption compared to control with substantial between-study
heterogeneity (MD —4.52, 95% CI —6.25 to —2.79; 12 = 73%;
40 studies, 2201 participants; Analysis 1.21). The 95% PI crossed
the line of identity and the range of true mean effects ranged from
benefit to areas of clinical non-relevance (95% PI —12.03 to 3.00;
Table 11). A fixed-effect meta-analysis revealed a lower MD in the
opioid consumption (MEQ, mg) compared to the random-effects
meta-analysis result (MD —1.52, 95% CI —2.14 to —0.90; Table
8).
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The preplanned subgroup analyses on type of surgery and lido-
caine regimen (dose and timing) did not explain heterogeneity
for all subgroups and tests for subgroup differences did not reach
statistical significance (Table 3; Table 4).

Twelve trials reported cumulative opioid consumption as me-
dian with IQR (Cui 2010; De Oliveira 2012; De Oliveira 2014;
Dewinter 2016; Farag 2013; Grady 2012; Kaba 2007; Kim HO
2014; Lauwick 2009; Maquoi 2016; Martin 2008; Ortiz 2016).
A sensitivity meta-analysis excluding all trials reporting data as
median did not affect the overall result for the estimated effect on
cumulative opioid consumption (Table 2).

For this outcome, we classified 30, 16, and 15 trials as high or
unclear risk of selection bias, blinding, and attrition bias (Figure
2), respectively; we excluded these trials in the sensitivity meta-
analysis. The estimated effect (95% CI) for the sensitivity meta-
analysis on selection bias included the line of no effect (Table 6),
however, the estimated effects (95% CI) for the sensitivity analyses
on blinding and attrition bias remained robust ( Table 1; Table 7).
The contour-enhanced funnel plot and the linear regression test
suggested funnel plot asymmetry and the trim and fill sensitivity
analysis (with k = 16 studies added) changed the conclusion (the
95% CI crossed the line of no effect; Table 11).

We graded the quality of evidence for the outcome, ’postoperative
opioid consumption’ as very low (downgraded for study limita-
tions, inconsistency, and imprecision); we did not downgrade for
publication bias since we had already downgraded for inconsis-
tency (true heterogeneity may be a source of funnel plot asymme-
try; Summary of findings for the main comparison).

2. IV Lidocaine versus thoracic epidural analgesia
(TEA)

The second comparison analysed IV lidocaine versus TEA. For this
comparison, we were able to identify two studies (Swenson 2010;
Wongyingsinn 2011). Due to the low number of identified studies
analysing the effect of systemic lidocaine compared to TEA, the
summarized effects for each outcome in this comparison are only
of very low evidence.

Primary outcomes

1. Postoperative pain - IV lidocaine versus TEA

Pain score at rest (VAS 0 to 10 cm), ’early time points’ (0 to 4
hours, or in the PACU) - IV lidocaine versus TEA

No trial assessed this outcome.

Pain score at rest (VAS 0 to 10 cm), ’intermediate time points’
(24 hours) - IV lidocaine versus TEA

Two trials, including 102 participants (2% of the participants in-
cluded in this review), reported this outcome (Swenson 2010;
Wongyingsinn 2011). Wongyingsinn 2011 reported pain for two
subgroups with respect to different surgical procedures, i.e. colonic
resection and rectal resection. We reported both subgroups in the
meta-analysis as separate studies. In total 52 participants received
the intervention and 50 received the TEA comparator. The anal-
ysis revealed no evidence of effect for lidocaine to reduce pain in-
tensity at rest compared to the TEA group (and thus also no su-
periority of TEA) and substantial heterogeneity (MD 1.51, 95%
CI —0.29 to 3.32; I2 = 85%; 2 studies, 102 participants; Analysis
2.1). The results of this analysis were only of limited evidence, as
both trials reported data as median with IQR and we classified
both trials (at least for two domains of the quality assessment) as
high risk of bias. Furthermore, in one trial there were missing par-
ticipant data which may not be missing at random (Wongyingsinn
2011).

We graded the quality of evidence for the outcome, ’pain score
at rest (intermediate time points)’ as very low (we downgraded
for study limitations, inconsistency, and imprecision; Summary of
findings 2).

Pain score at rest (VAS 0 to 10 cm), late time points (48
hours) - IV lidocaine versus TEA

The same trials, including 102 participants (2% of the participants
in this review), as for ’pain at 24 hours’ reported this outcome in the
same fashion as described above (Swenson 2010; Wongyingsinn
2011). We found no evidence of effect for IV lidocaine compared
to TEA on pain reduction (and thus also no superiority of TEA)
and substantial heterogeneity (MD 0.98, 95% CI —1.19 to 3.16;
12 = 88%; 2 studies, 102 participants; Analysis 2.2). Since both
trials reported data as median with IQR and we classified both
trials (at least for two domains of the quality assessment) as high
risk of bias, the results of this analysis were only of limited evidence.
In addition, in one trial there were missing participant data which
may not be at random (Wongyingsinn 2011).

We graded the quality of evidence for the outcome, ’pain score
at rest (late time points)’ as very low (we downgraded for study
limitations, inconsistency, and imprecision; Summary of findings
2).

2. Gastrointestinal recovery

Postoperative ileus (dichotomous) - IV lidocaine versus TEA

Only one trial reported postoperative ileus with one out of 30 par-
ticipants in the lidocaine group and two out of 30 participants in
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the TEA group without significant difference between the groups
(P = 0.129; Wongyingsinn 2011). We assessed the study from
Wongyingsinn 2011 as high risk for blinding and attrition bias.
We graded the quality of evidence for the outcome, ’postoperative
ileus as very low (we downgraded for study limitations and double-
downgraded for imprecision; Summary of findings 2).

Time to first defaecation/bowel movement (hours) - IV
lidocaine versus TEA

Two trials, including 102 participants (2% of the total partici-
pants in the review), reported this outcome as time to first bowel
movement in hours after surgery (Swenson 2010; Wongyingsinn
2011). Wongyingsinn 2011 reported this outcome for two sub-
groups in regard to different surgical interventions (e.g. primary
colonic anastomosis and rectal anastomosis). We reported both
subgroups in the meta-analysis as separate studies. In total, 52 par-
ticipants received IV lidocaine and 50 received TEA. We found
no evidence of effect for lidocaine compared to TEA to shorten
the time to first bowel movement, and thus also no superiority of
TEA (MD —1.66, 95% CI —10.88 to 7.56; 12 = 0%); 2 studies,
102 participants; Analysis 2.3). Swenson 2010 reported the data
as median with IQR. In terms of risk of bias, we classified both
trials (at least for two domains of the quality assessment) as high
risk of bias.

We graded the quality of evidence for the outcome, 'time to de-
faecation/bowel movement’ as very low (we downgraded for study
limitations, inconsistency, and imprecision; Summary of findings
2).

Time to first flatus (hours) - 1V lidocaine versus TEA

Two trials reported time to first flatus (Swenson 2010;

Wongyingsinn 2011). However, Swenson 2010 reported this out-
come as median and IQR with highly asymmetric distribution,
whereby these data could not be transformed into mean plus
SD for the analysis. The other study reported time to first flatus
for both subgroups (primary anastomosis and primary ileostomy)
without significant difference between the lidocaine and the TEA

group.

Time to first bowel sounds (hours) - 1V lidocaine versus TEA

Neither trial reported this outcome for the comparison of systemic
lidocaine versus TEA.

3. Adverse events - IV lidocaine versus TEA

One trial reported there were no significant lidocaine-associated
adverse events during the study (Wongyingsinn 2011). The other

study reported a detailed summary table with a number of moni-
tored adverse events (Swenson 2010), which we have integrated in
the ’Adverse events’ table (Table 12). However, the trial authors re-
ported no significant difference in the occurrence of adverse events
between the lidocaine and the TEA group.

Secondary outcomes

1. Length of hospital stay (days) - IV lidocaine versus TEA

The outcome, ’length of hospital” stay in days after surgery was
reported by two studies, including 102 participants (Swenson
2010; Wongyingsinn 2011). We found no evidence of effect for
lidocaine on the length of hospital stay compared to TEA, and
thus also no superiority of TEA (MD —0.02, 95% CI —0.38 to
0.33; 12 = 0%; 2 studies, 102 participants; Analysis 2.4). Both
trials reported this outcome as median with IQR. In terms of risk
of bias, we classified both trials (at least for two domains of the
quality assessment) as high risk of bias.

2. Functional postoperative neuropsychological status scales
- IV lidocaine versus TEA

Neither trial reported this outcome for the comparison of systemic
lidocaine versus TEA.

3. Surgical complications - IV lidocaine versus TEA

One trial reported surgical complications, in particular the num-
ber of participants with urinary retention, bleeding per rectum,
and exudate from stroma (Wongyingsinn 2011). The trial authors
detected no significant difference between either group.

4. Patient satisfaction - IV lidocaine versus TEA

Neither trial reported this outcome for the comparison of systemic
lidocaine versus TEA.

5. Cessation of the intervention - IV lidocaine versus TEA

Neither study considered cessation of the intervention as a study
endpoint.

6. Postoperative nausea and vomiting - IV lidocaine versus

TEA

Postoperative nausea and postoperative vomiting were both re-
ported in two studies (Swenson 2010; Wongyingsinn 2011). The
time points at which nausea and vomiting was reported varied
between the studies from 72 hours up to 5 days postoperatively.
However, a monitoring period of five days postsurgery for PONV

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 33
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



seems unreliable to detect primary effects associated with the in-
tervention. Therefore, we did not take these data into considera-
tion (Swenson 2010). Wongyingsinn 2011 reported 11 out of 30
participants in the lidocaine group and 17 out of 30 in the TEA
group with nausea. For vomiting, the trial authors reported 18
out of 30 participants in the lidocaine group, and 12 out of 30 in
the TEA group. The detected differences did not reach statistical
significance. We assessed the study from Wongyingsinn 2011 as
high risk of blinding and attrition bias.

We graded the quality of evidence for the outcome, ’postoperative
nausea, (overall)’ as very low (we downgraded for study limitations
and double-downgraded for imprecision; Summary of findings 2).

7. Intraoperative opioid consumption - IV lidocaine versus

TEA

Two trials, including 100 participants, reported intraoperative
opioid consumption (Swenson 2010; Wongyingsinn 2011). The
data were reported as mean with SD. During general anaesthesia

both studies intraoperatively applied fentanyl and Swenson 2010
additionally applied morphine. All opioid quantities were trans-
formed into IV MEQ (mg) as described in detail in the anatomic
therapeutic chemical (ATC)/defined daily dose ( DDD) Index (
www.whocc.no/atc_ddd_index). No evidence of effect was found
for lidocaine to reduce intraoperative opioid consumption com-
pared to TEA, and thus also no superiority of TEA (MD 7.27,
95% CI —13.92 to 28.47; 12 = 91%; 2 studies, 100 participants;
Analysis 2.5).

8. Opioid consumption during the postoperative period - IV
lidocaine versus TEA

Two trials reported postoperative opioid consumption (Swenson
2010; Wongyingsinn 2011). However, both trials applied postop-
erative analgesia in the control and intervention group by different
routes (IV versus TEA). In this case, we could not compare and
analyse data for opioid consumption.
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DISCUSSION

Summary of main results

The effect estimates of the meta-analysis on pain at early time
points (1 to 4 hours, and in the postanaesthesia care unit (PACU))
reveals that participants undergoing any elective surgery under
general anaesthesia who received perioperative lidocaine treatment
have on average less pain than participants in the placebo control
group. Average pain reduction was in the order of 0.37 cm to 2.48
cm on a visual analogue scale (VAS) 0 to 10 cm scale (standardized
mean difference (SMD) —0.50), depending on the variance of the
study and with a precision ranging from 0.20 cm to 3.56 cm lower
pain scores (95% confidence interval (CI) —0.72 to —0.28). Due
to heterogeneity, the dispersion (95% prediction interval (PI)) of
the true mean effects in the population is far greater than estimated
by the random-effects meta-analysis, including both benefit and
harm (95% PI —1.61 to 0.62). Therefore, we graded the quality
of evidence as very low, since we are uncertain about this effect
estimate and the true effect may be significantly different from the
estimated effect (Summary of findings for the main comparison).
In contrast to the original review (Kranke 2015), we were no longer
able to demonstrate a significant subgroup difference for differ-
ent surgical procedures (open abdominal, laparoscopic abdomi-
nal, and other surgery) with regard to pain at early time points.
However, the different tau®s of the surgical subgroups might have
contributed to the failure to identify surgical procedure as having
different effect estimates.

At 24 hours and at later postoperative time points, perioperative
lidocaine has probably no clinically relevant effect on postopera-
tive pain (Summary of findings for the main comparison). Average
pain reduction (back-transformed mean difference (MD)) at 24
hours and 48 hours postoperatively ranged from 0.10 cm to 0.48
cm (SMD —0.14) and from 0.08 cm to 0.42 cm (SMD —0.11),
respectively. Taking precision (95% CI) and dispersion (95% PI)
into account, estimated mean effects remained in a range of clin-
ically non-relevant pain scores varying around the null effect.

We omitted several studies with suspected small variance reporting
in the current update from the meta-analyses for pain and other
continuous outcomes. The effect estimates for pain, at all three
time points, dropped down due to that omission.

The random-effects meta-analysis on postoperative ileus suggested
that lidocaine reduced the risk for this complication compared to
control treatment (risk ratio (RR) 0.37, 95% CI 0.15 to 0.87).
Taking into account the uncertainty associated with this effect es-
timate, we cannot conclude that lidocaine has beneficial effects in
all settings. We graded the quality of evidence as very low for post-
operative ileus (Summary of findings for the main comparison).
The same applied for the other patient-relevant endpoints, namely
’time to first defaecation/bowel movement’ (MD —7.92 (h), 95%
CI —12.71 to —3.13), ’postoperative nausea, overall’ (RR 0.78,
95% CI 0.67 to 0.91), and ’postoperative opioid consumption,

overall (MD —4.52 (mg, morphine equivalents (MEQ)), 95%
CI —6.25 to —2.79). Although random-effects meta-analyses sug-
gested, on average, beneficial effects for participants receiving lido-
caine, the intervention may not always be beneficial in an individ-
ual setting, considering the variation of effects in the population.
Therefore, we graded the quality of evidence for all three outcomes
as very low (Summary of findings for the main comparison).

In comparison to the original review (see ’'Summary of findings
tables’ 1 and 2 in Kranke 2015), the level of the quality of evi-
dence has changed for all GRADE-relevant outcomes (Summary
of findings for the main comparison). As we introduced the PI with
this update to support the clinical interpretation of the results in
the light of substantial heterogeneity, the assessment of the quality
of the evidence was significantly influenced. Thus, the confidence
in the effect estimates has increased for pain at 24 hours and 48
hours postoperatively to a moderate level, whereas the confidence
in the effect estimates of all other outcomes has diminished to very
low levels.

With a random-effects meta-analysis, we also found evidence of
positive effects for additional primary and secondary outcomes not
included in the ’Summary of findings’ table. Lidocaine shortened
the time to first flatus, reduced the length of hospital stay, the
risk for postoperative nausea (in the PACU), and the need for
intraoperative opioid consumption. However, the range of effects
that can be expected in future studies (taking existing heterogeneity
into account) indicated that lidocaine may not always be beneficial
in an individual setting. In contrast, for patient satisfaction and
for postoperative opioid consumption in the PACU, results were
consistent. Lidocaine will be beneficial for patients with on average
0.76 higher satisfaction scores (numeric rating scale (NRS) 0 to
10) and on average 3.10 mg (MEQ) lower opioid consumption in
the PACU, when applied in at least 95% of the individual study
settings.

For the outcomes, ’time to bowel sound’, "length of hospital stay
(ambulatory setting)’, ’surgical complications (anastomotic leak,
bleeding, postoperative infection)’, and vomiting (in the PACU
and overall after surgery)’ we found no difference between lido-
caine and control treatment. However, with exception of vomiting
(overall) the meta-analyses were based on only a few studies and
the effect estimates may be too imprecise to suggest lack of effect.
This review illustrates that there are no major adverse events due
to systemic lidocaine administration in the perioperative setting
reported in 68 small randomized controlled trials (RCTs). Four
trials reported mortality during the study. However, all claimed
that postoperative death in the lidocaine group was not associated
with the intervention. In general, there was great heterogeneity in
the investigated adverse events in the individual trials, with a lack
of systematic assessment and reporting of adverse events. Effects
of lidocaine on adverse events remained unclear and we graded the
quality of evidence for all three outcomes as very low (Summary
of findings for the main comparison).

The second comparison analysed in this review was intravenous
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(IV) lidocaine versus thoracic epidural analgesia (TEA). For this
comparison, we were able to identify two studies. Due to the
low number of identified studies analysing the effect of systemic
lidocaine compared to thoracic epidural analgesia, the summarized
effects of each outcome for this comparison are only of very low-
quality evidence (Summary of findings 2). In general, we were not
able to identify any evidence of effect in terms of postoperative
pain, functional gastrointestinal recovery, ileus, length of hospital
stay, and nausea or vomiting.

Overall completeness and applicability of
evidence

For this review we examined data from 68 trials, including 4525
participants undergoing various elective surgical procedures un-
der general anaesthesia. Of these 68 trials, 66 analysed systemic
lidocaine versus placebo or no treatment, whereas only two trials
compared IV lidocaine with epidural analgesia. Results of the lat-
ter have to be considered with caution due to imprecision of the
effect estimates (small sample size). For the comparison, IV lido-
caine versus placebo, we identified a sufficient number of studies
for most of the clinically relevant outcomes to evaluate the re-
view question, e.g. more than 1000 participants for the outcomes:
pain (early, intermediate, and late), length of hospital stay, post-
operative nausea (overall), vomiting (overall), and intraoperative
and postoperative opioid consumption (in the PACU and overall).
The gathered evidence for these outcomes is based on at least a
significant sample size. However, the individual sample sizes of the
included trials were small, for which reason external validity and
generalizations of the estimated treatment effects may be limited.
The overall number of participants for the outcomes: postopera-
tive ileus, functional gastrointestinal recovery, surgical complica-
tions, and vomiting (early) was rather low. Therefore, confidence
in the body of evidence with respect to sample size is limited for
these. Most of the studies investigated adverse events in their study
protocol, however, most of them without systematic assessment.
As far as the clinical applicability of these results are concerned,
it is reassuring that despite the encouraging effects of lidocaine
administration in the administered doses (-1.5 mg/kg of body
weight as bolus and -2 mg/kg of body weight as continuous in-
fusion) in the investigated cohort of participants, this interven-
tion did not produce (reporting of) relevant clinical side effects.
However, since no phase III registration trials aiming at labelling
this new indication of IV lidocaine are included in this system-
atic review, we should be cautious regarding the extrapolation of
these results to any (minor) side effects. However, it is plausible
that major adverse events would have been detected even without
explicit mentioning of quality control measures, such as audits
and inspections more prevalent in controlled study scenarios, that
should lead to the labelling of a new indication. Further, we cannot
make any conclusions regarding the tolerability in patients with
compromised liver or renal function.

The resulting clinical question and implication is whether these
effects are worth the efforts associated with this intervention.

To address this question, it is useful to bear in mind that under con-
ditions of clinical trials and meta-analyses (Block 2003; Hughes
2014; Wu Cohen 2005), and clinical audits (Popping 2008; Toren
2009), the benefit of neuraxial techniques (e.g. epidural analge-
sia) over an opioid-based patient-controlled analgesia - although
usually considered superior in terms of pain relief - is in the range
of 1 to 2 points on a 0 to 10 VAS, depending on the specified
pain outcome. Based on the current findings, lidocaine could not
reach pain reduction in the range of clinical relevance of approxi-
mately 1 cm at intermediate and late time points. But at early time
points, lidocaine may exert effects of clinical relevance, at least in
some settings. However, uncertainty with this estimated effect is
currently high.

The fact that the baseline pain score (control group) in most of
the trials was moderate does not mean that there was no noxious
stimulus, and therefore no sensitivity in the analysis, but means
that the other analgesic treatments also worked (in the control
group). Nonetheless, and despite the fact that the control group
also could have as much analgesia as required, we see some effects
on pain ’early’ and nausea and/or vomiting. Clearly, this could also
be interpreted that opioids simply provoke nausea and vomiting
(and the latter can also be controlled by giving anti-emetics).
Opverall, the range of surgical procedures in the included studies
of this review was broad. We were able to perform subgroup anal-
yses for several outcomes with between-study heterogeneity: pain
(early and late), time to first defaecation/bowel movement, flatus,
length of hospital stay, and intraoperative and postoperative opioid
consumption (in the PACU and overall); and to analyse studies
focusing on open abdominal surgery and laparoscopic abdominal
surgery, separated from all other surgeries. In the original review in
2015, subgroup analysis revealed benefit of the intervention for la-
paroscopic abdominal followed by open abdominal surgeries, but
not for the category other surgeries with respect to pain relief at
early time points (P = 0.04; Kranke 2015). In the current update,
we were not able to demonstrate this subgroup difference (P =
0.07), and heterogeneity could not be explained for the outcome,
pain (early)’. The different tau®s of the surgical subgroups might
have contributed to the failure to identify surgical procedures as
having different effect estimates. However, the tendency of benefit
(laparoscopic > open > others) remained. The subgroup analyses
on the type of surgery did not sufficiently explain heterogeneity
or did not reach statistically significant subgroup differences for
any other outcome in the current update.

At the protocol stage, we had closely chosen the inclusion criteria
regarding the intervention with respect to start and duration of
the administration of lidocaine to minimize clinical heterogeneity.
We wanted, for example, not to include studies in the review that
administered lidocaine only as a single dose, at the end of anaes-
thesia, to suppress an extubation response (Haldar 2016). These
studies are not aimed at improving postoperative recovery and,
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in that setting, the lidocaine application regimen is not appropri-
ate to establish postoperative effects. Nonetheless, the application
scheme of systemic lidocaine in the perioperative setting strongly
varies between the studies related to both dose and timing of the
infusion. We discriminated between studies applying low (< 2 mg/
kg/h) and high (> 2 mg/kg/h) lidocaine doses in combination
with either short duration (until end of surgery or until PACU) or
long duration (> 24 hours postoperatively) of the infusion. With
this allocation, we performed subgroup analyses for the same out-
comes with between-study heterogeneity mentioned above. How-
ever, subgroup analyses on the application regimen of lidocaine did
not sufficiently explain heterogeneity or did not reach statistically
significant subgroup differences for any outcome in the current
update. Although there is a clinical rationale to expect a different
magnitude of the intervention effects in different surgical popu-
lations, or with different doses of lidocaine, we were not able to
explain heterogeneity satisfactorily or show any clinically relevant
(and statistically significant) difference between study groups. We
assume that clinical heterogeneity in the individual studies, caused
for example, by different anaesthesia regimen (with or without
opioid supplementation) or even varying modalities in postoper-
ative pain relief, may act as latent effect modifiers.

In most of the trials, participants in both groups can have as much
postoperative analgesia as they need. In consequence, all effects of
lidocaine on pain, nausea, vomiting, and gastrointestinal recovery
which were assessed at later (> 24 hours) postoperative time points
might be influenced by postoperative analgesia requirements. In
the end, this is what we see in the current review update. Lidocaine
may have some effect at ’early’ time points on outcomes such as
pain, nausea, vomiting, and opioid consumption in the PACU.
But at later time points, when lidocaine is probably no longer ef-
fective and participants in the lidocaine group also need additional
analgesia, the effect of lidocaine disappeared.

Geographically, reasonable variability among the studies was
noted. Twenty-four trials were conducted in Asia, 18 in the USA,
Canada, or South America, 15 trials in Europe, seven trials in the
Middle East, and four in New Zealand or Australia. We have no-
ticed a strong increase in the number of trials (from 11 to 24)
conducted in Asia since the original search in 2014, with 13 newly
included trials in the current update. Therefore, 56% of the newly
included information in this update came from Asian studies. Al-
together, the results of this review are based on different countries
worldwide, with different models of healthcare delivery, which
supports the generalization of the findings of this review.

Quality of the evidence

The overall methodological quality of the 68 included studies was
moderate, with an overall low risk of bias concerning selection bias
(random sequence generation), performance bias, attrition bias,
and detection bias in more than 50% of the included studies. For
allocation concealment and selective reporting, the quality assess-

ment yielded low risk of bias for only approximately 20% of the
included studies. For this kind of intervention trial, the best prac-
tice to ensure allocation concealment and blinding of key person-
nel, are sequentially numbered, pharmaceutically prepared con-
tainers of the study drug and placebo with identical appearance.
This was done by only three included trials. In terms of selective
reporting, only 14 trials published a trial protocol before partic-
ipants’ enrolment and the primary outcomes of the studies have
been reported in the corresponding protocols. For each outcome,
we performed sensitivity analyses for the domains, selection bias,
blinding, and attrition bias, including only trials at low risk of bias
for the respective domains. Sensitivity analysis altered the robust-
ness of the estimated effects (clinical relevance) for the outcomes:
pain (early), postoperative ileus, time to defaecation/bowel move-
ment, length of hospital stay, patient satisfaction, nausea (early
and overall), vomiting (overall), and intraoperative and postoper-
ative opioid consumption (overall). The effect estimates for the
outcomes: pain (intermediate and late), and postoperative opioid
consumption (in the PACU) remained robust. However, only the
latter indicated a beneficial effect for lidocaine.

We did not downgrade any of the GRADE-relevant outcomes for
indirectness. In all cases we have investigated the comparisons of
interest, in the population of interest, and did not use any surrogate
parameters as outcome measures.

A major limitation of this review is the large and unexplained
heterogeneity between studies. Accordingly, we downgraded the
quality of evidence for most of the outcomes for inconsistency.
The preplanned subgroup analysis, according to different surgical
procedures and different lidocaine application regimens, were not
successful in explaining heterogeneity. With the current update,
we have introduced the 95% PI to enhance the understanding of
the uncertainty about whether the intervention works or not in
95% of settings, in the light of between-study heterogeneity. The
reporting of a 95% PI, in addition to the summary estimate and
the 95% CI, illustrates which range of true mean effects can be ex-
pected in future trials (InctHout 2016). For the GRADE-relevant
outcomes of the comparison, 'lidocaine versus placebo/no treat-
ment’ (Summary of findings for the main comparison), most of the
95% PIs revealed a wider range of expected mean treatment effects
than the 95% ClIs, and thus lead to different conclusions for pain
(early), postoperative ileus, time to defaecation/bowel movement,
nausea (overall), and postoperative opioid consumption (overall).
Only for pain (intermediate and late) the range of expected effects
remained in areas of clinical non-relevance and the conclusion did
not change. For the second comparison, 'lidocaine versus TEA,
we did not calculate 95% PIs since the intervals were imprecise
due to a limited number of studies (Summary of findings 2).
Despite the fact that for several outcomes, more than 1000 partic-
ipants could be analysed, we downgraded the quality of evidence
for most of the outcomes for imprecision (Summary of findings
for the main comparison). The decision to downgrade for impre-
cision, although the outcomes had a sufficient number of partic-
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ipants and the 95% Cls were narrow and located on one side of
the null (precise), was based on the fact that the 95% PI in such
cases overlapped the line of identity. This indicates that lidocaine
may actually be ineffective in some settings.

We analysed all outcomes with more than 10 trials for publica-
tion bias (funnel plot asymmetry) with visual assessment by con-
tour-enhanced funnel plots, regression analysis, and trim and fill
sensitivity analysis. We found funnel plot asymmetry for several
outcomes and even trim and fill sensitivity analyses changed the
conclusion. Since most of these outcomes were characterized by
between-study heterogeneity (95% PI > 95% CI), for which we
downgraded due to inconsistency, we did not further downgrade
for publication bias. It is known that true heterogeneity may be a
reason for funnel plot asymmetry and we can not exclude this as
a possible reason for asymmetry (Higgins 2011).

In summary, we have very low confidence in most of the effect
estimates obtained for the GRADE-relevant outcomes (Summary
of findings for the main comparison; Summary of findings 2).
However, we are moderately confident that lidocaine has no ben-
eficial effect on reduction of pain scores later than 24 hours post-
operatively compared to placebo treatment (Summary of findings
for the main comparison).

Potential biases in the review process

This review was performed according to procedures described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). We systematically searched ClinicalTrials.gov,
congress proceedings, and reference lists of included and excluded
trials and reviews, without language restriction. The review group
consists of several experts in the field (PK, LE, MH, KH) who
are in contact with those continuing clinical research in the field.
We contacted further trialists who published the study protocol
on ClinicalTrials.gov, and asked for the actual status, and whether
there are data available for inclusion in this review. In this way, we
were able to include one trial which is finished but unpublished at
submission of the original review (Slovack 2015). The search was
independently performed by at least two review authors in two
steps. First, they screened the title and abstracts; and in a second
step, they reviewed in detail potentially relevant full texts of trials.
Thus, we can be confident that we have identified all relevant stud-
ies. We attempted to conduct a comprehensive search for studies,
but the fact that we have not yet incorporated 18 studies, may be
a source of potential bias (Studies awaiting classification).

Two review authors independently performed assessment of
methodological quality and data abstraction. Published reports did
not always provide sufficient information for quality judgement or
to abstract the data for quantitative analysis in this review. In such
cases we contacted study authors, but some information is still
outstanding as of the publication date of this review. In particular,
for one trial we were only able to review the abstract, and repeated
requests to the authors, as well as to the journal, were unsuccessful.

Thus quality assessment and data abstraction for this trial is still
lacking.

Several studies reported their data as median rather than as mean,
and the distribution was reported as interquartile range (IQR).
We included these data (with symmetric and asymmetric distri-
bution) and approximated to mean and standard deviation (SD)
by using the calculation described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We performed
sensitivity analyses, excluding trials that reported data as median
with IQR. Exclusion of these trials did not affect the robustness
of the estimated effects of any outcome.

During the update of this review, we noted that several studies
reported very small variances for different continuous outcomes,
such as pain, gastrointestinal recovery, and opioid consumption.
Moore 2011 recently analysed the outcome ’opioid consumption’
in detail and reported that the SD of the mean opioid consump-
tion often had the same size as the mean when the sample size
of trials was small (20 to 30 patients per group). We identified
studies with variances for pain ’early’ as low as SD = 0.1 cm with a
mean of 3 cm (n = 26) and for opioid consumption overall’ a SD
= 1.5 mg morphine with a mean of 17 mg morphine (n = 39). We
assumed that these small variances may have been derived from a
misinterpretation of a standard error (SE) as a SD, since SDs and
SEs are occasionally confused in the reports of studies, and the
terminology is used inconsistently (Higgins 2011). Unfortunately,
in other studies, it was not clear from the description what was ac-
tually reported. Small variances result in larger standardized mean
differences (SMDs) compared to large variances. Therefore, these
studies with suspected (small) variance reporting’ may lead to an
overestimation of treatment effects and systematically introduce
bias into the meta-analyses. We contacted the authors of all studies
with suspected variance reporting in relevant outcomes to clarify
the issue. Unfortunately, only Weinberg 2016 has solved the issue
satisfactorily. In this case, the authors have committed an error in
the report. We corrected the values and included this study into
analyses. Finally, we decided to omit all other studies with sus-
pected variance reporting (and unsolved status) for the outcomes
’pain’, “gastrointestinal recovery’, and ’postoperative opioid con-
sumption’ from the relevant meta-analyses. The effect estimates
for pain, at all three time points, significantly dropped down due
to that omission (Table 9).

We used the principles of the GRADE system to assess the qual-
ity of the body of evidence. At the protocol stage we planned to
present results on pain scores and gastrointestinal recovery within
’Summary of findings’ tables. We decided post-analysis, during
preparation of the original review (Kranke 2015), to additionally
present nausea as an outcome of public interest, as well as the results
of the different surgical subgroups (open abdominal, laparoscopic
abdominal, and other surgeries) for the outcome, pain ’early’, to
reflect the specific benefit of lidocaine in the early postoperative
period for abdominal surgery participants. In the current update,
we were no longer able to demonstrate a significant subgroup dif-
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ference for the different surgical procedures (open abdominal, la-
paroscopic abdominal, and other surgery) with regard to pain at
early time points’; we decided not to focus on these subgroups as
done in the original review.

Agreements and disagreements with other
studies or reviews

At the time of submission of our protocol (Selig 2012), there
were three systematic reviews addressing similar questions (Marret
2008; McCarthy 2010; Vigneault 2011); and one article was pub-
lished as a referenced review to the original of McCarthy and col-
leagues (Joppich 2010). In 2012, another meta-analysis was pub-
lished, which analyses perioperative systemic lidocaine for postop-
erative analgesia and recovery after abdominal surgery (Sun 2012).
Updating this review in 2107, we identified another systematic
review (Chang 2017), dealing with the effect of perioperative li-
docaine infusion on acute and chronic pain after breast surgery.
Marret 2008 searched three databases (MEDLINE, Embase and
the Cochrane Central Register of Controlled Trials (CENTRAL))
and included RCTs comparing continuous IV lidocaine infusion,
during and after abdominal surgery, with placebo. The review au-
thors selected eight RCTs, including 320 participants, which were
published between 1985 and 2007. They scored quality assess-
ment using the Oxford Quality Score, based on randomization,
double-blinding and follow-up. Outcome measures were: dura-
tion of ileus, length of hospital stay, postoperative pain, and inci-
dence of nausea and vomiting. The authors concluded that con-
tinuous IV administration of lidocaine, during and after abdom-
inal surgery, improves patient rehabilitation and shortens hospi-
tal stay. We included all eight trials included by Marret 2008 in
this review; the conclusions in Marret 2008 were more beneficial
compared to the present review update. The quality of evidence
was, as in the present Cochrane Review, limited by inconsistency
(high heterogeneity) of the effect estimates.

McCarthy 2010 searched three databases (MEDLINE, CINAHL,
and the Cochrane Library) from 1966 to 2009 and included all
randomized controlled comparisons of lidocaine infusion with
placebo in the surgical setting, and reported on postoperative anal-
gesia and other aspects of participants’ recovery from surgery. The
review authors selected 16 RCTs, including 764 participants. They
assessed the quality of all included studies using the Modified
Oxford Scale. Outcome measures were: postoperative pain inten-
sity, analgesic requirements, return of bowel function, length of
hospital stay, intraoperative anaesthetic requirements, and adverse
events. As a conclusion, the authors stated that lidocaine infu-
sion in the perioperative period is safe and has clear advantages
in participants undergoing abdominal surgery. From the 16 tri-
als included in the McCarthy 2010 review, we included 15 in
the present Cochrane Review. We excluded one study from our
analysis, since lidocaine was given only in the postoperative pe-
riod (Harvey 2009). The results for postoperative pain and hos-

pital length of stay were more beneficial in the McCarthy 2010
review compared to the results presented in the current updated
Cochrane Review.

Vigneault 2011 performed a systematic search using four databases
(MEDLINE, Embase, the Cochrane Central Register of Con-
trolled Trials (CENTRAL), and SCOPUS) and grey literature.
The review included all RCTs that used a placebo or any com-
parator, and evaluated IV lidocaine during general anaesthesia for
any type of surgery. The review authors included 29 studies,, in-
volving a total of 1754 participants. Two review authors evalu-
ated the methodological quality of the included studies using an
adaptation of the scale used by Cochrane, and the Jadad scale.
Primary outcomes were: pain control, and opioid requirement.
Secondary outcomes were: mortality, length of stay, ileus recovery
time, nausea/vomiting, and adverse events. The review authors
stated that abdominal surgery was strongly associated with bene-
fit, and they further concluded that the incidence of adverse car-
diac and neurologic events was comparable between both groups.
From the 29 trials included in this review, we included 26 in the
present Cochrane Review, and reasonably excluded the remain-
ing three (Juarez-Pichardo 2009; Knight 1980; Rinne 1998; see
Characteristics of excluded studies). The presented results were
more beneficial compared to the results presented in the current
Cochrane Review update.

Sun 2012 systematically searched MEDLINE (1966 to 2010),
CINAHL, the Cochrane Central Register of Controlled Trials
(CENTRAL), and SCOPUS. The review authors included all
RCTs of systemic administration of lidocaine for postoperative
analgesia and recovery after abdominal surgery in adults. They per-
formed quality assessment using a Modified 7-point 4-item Ox-
ford Scale. They included 21 trials with 1108 participants in this
review. Outcome measures were: opioid consumption, postoper-
ative pain intensity, opioid-related side effects, time to first flatus,
time to first bowel movement, and length of hospital stay. The re-
view authors concluded that perioperative systemic lidocaine may
be a useful adjunct for postoperative pain management. From 21
included trials, we included 15 in the present Cochrane Review,
and excluded the remaining six (Birch 1987; Cepeda 1996; Chia
1998; De Kock 1994; Harvey 2009; Juarez-Pichardo 2009), for
the reasons detailed in the ’Characteristics of excluded studies’ ta-
bles. The presented results were more beneficial compared to the
results presented in the current Cochrane Review update.

Chang 2017 performed a systematic search of four databases
(MEDLINE, Embase, the Cochrane Library, and San Antonio
Breast Cancer Symposium abstracts) in June 2015. The review
authors included four RCTs with 167 participants comparing the
effects of IV lidocaine with placebo or any other medications in
patients undergoing breast surgery. We also included these four
studies in the present Cochrane Review. Outcomes were: postop-
erative pain scores and analgesic consumption, as well as chronic
postmastectomy pain. As a conclusion, the review authors stated
that no significant benefits for pain relief are indicated using lido-
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caine.

For all comparative reviews, it has to be emphasized that their
meta-analyses results, when looking at effect estimates and 95%
Cls, appear in similar or slightly more beneficial ranges to the ones
found in the current Cochrane Review update. However, when
considering not only precision (95% CI) but also dispersion (95%
PI) of the mean effect estimates, the 95% PI crossed the line of
identity in most cases (except for patient satisfaction and postop-
erative opioid consumption in PACU). Taking into account the
95% PIs and the GRADE assessment reported in this version of
the review, quality of evidence is very low for all GRADE-relevant
outcomes, with the exception of pain (intermediate and late). For
the latter, we are moderately confident that lidocaine has no effect
on pain scores after 24 hours postoperatively. The focus of the
current Cochrane Review update and the interpretive approach
is different from all other systematic reviews mentioned above.
Additionally, the more up-to-date search, the greater number of
included trials, and the broader range of included surgery types,
improved the precision and the external validity of the present re-
view. On top of that, the present review analysed publication bias,
imprecision, and inconsistency for each outcome, and provides
sufficient background information to the study’s details.

AUTHORS’ CONCLUSIONS

Implications for practice

In this systematic review update we found evidence of very low
quality for an effect of intravenous (IV) lidocaine, compared to
placebo or no treatment, on ’pain score at rest (early time points)’,
’postoperative ileus’, and ’time to first defaccation/bowel move-
ment’, ’postoperative nausea (overall)’, and ’postoperative opioid
consumption (overall)’. However, we have very little confidence
in the estimated mean effects and the true effects may be sub-
stantially different from these, including ranges of clinical non-
relevance or even harm. In contrast, we found evidence of moder-
ate quality for ’pain score at rest (at 24 hours and 48 hours)’. We
are moderately confident that the true effects are close to the esti-
mated mean effects, which are all in clinically non-relevant ranges.
The effect of IV lidocaine on adverse effects compared to placebo
treatment is uncertain, as only a small number of studies system-
atically analysed the occurrence of adverse effects. The 18 studies
in ’Characteristics of studies awaiting classification’ may alter the
conclusions of the review once we assess them.

The described effects on postoperative pain, when compared to
placebo, are most obvious and evident in the immediate postop-
erative period (standardized mean difference (SMD) —0.5, which
corresponds to a range of 0.37 cm to 2.48 cm on a visual analogue
scale (VAS) 0 to 10 cm scale), defined as one to four hours post-
operatively for the purpose of this review. Since the effect of lido-
caine on ’pain at early time points, based on the current review,

is associated with high uncertainty, we cannot currently give an
answer as to in which settings lidocaine may be beneficial.

The described effects in the early postoperative phase may be con-
sidered relevant if conditions are prevalent that worsen the risk-
benefit ratio of more invasive treatments such as (thoracic) epidu-
ral analgesia or peripheral regional analgesia techniques. Such con-
ditions include hereditary or acquired coagulation disorders, and
treatment with anticoagulants resulting in absolute or relative con-
traindications to perform central neuraxial blocks. This may also
include conditions with less precisely defined risk, e.g. patients re-
ceiving low molecular weight heparin (LMWH) in the presence of
additional drugs interfering with coagulation (e.g. acetylsalicylic
acid); or LMWH plus the presence of renal or liver diseases.

Further, the provision of epidural analgesia, e.g. for major abdom-
inal surgery, may not be possible in distinct groups of patients
or individual patients. Since the likelihood for complications is
increased with prolonged and multiple attempts to perform re-
gional techniques, such an intervention may also be considered
appropriate if the insertion of a more invasive (neuraxial) analgesia
technique has failed.

Since risk-perception is highly subjective, the method of IV lido-
caine may also be offered to patients who express fears in con-
junction with potential complications of epidural analgesia, such
as deep epidural infection, epidural bleeding, and temporary or
persistent neurological sequelae (Popping 2008; Popping 2012).

Implications for research

As almost all included studies analysed a small sample size (fewer
than 200 participants), ideally larger trials would be necessary
to reach confidence in the estimate of effects for all outcomes
with very low quality evidence and to avoid the overestimation
of the pleiotropic effects of perioperatively administered lidocaine
on postoperative outcomes.

So far, we are not able to make any assumptions regarding the
most appropriate dosing, timing (including the duration of ad-
ministration) and the type of surgery that is most promising for
this perioperative technique. However, the results are based on in-
direct comparisons of cohorts of participants studied in different
heterogeneous clinical trials and settings. For this reason, clinical
trials investigating a dose-response and multiple surgical categories
within one trial would be warranted to further elucidate and gain

insights into these issues based on direct comparisons.

Upcoming indications of neuraxial analgesia include the treatment
and secondary prevention of deep vein thrombosis, pulmonary
embolism and non-valvular atrial fibrillation, as well as postopera-
tive use to prevent thromboembolism. As far as future indications
of the investigated interventions are concerned, there are hints to
assume that the likelihood of contraindications to apply central
neuraxial analgesia or deep peripheral nerve blocks (e.g. paraver-
tebral blocks, psoas compartment blocks) will increase. This is,
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amongst other reasons, due to the further spread of the use of di-
rect (new) oral anticoagulants for various indications, e.g. rivarox-
aban or apixaban. Unlike warfarin, these substances so far cannot
be antagonized, rendering a regional analgesia technique in vari-
ous surgical settings impossible. In this patient cohort described
above, lidocaine may represent an alternative to neuraxial or re-
gional analgesia. Thus, future studies may concentrate on partic-
ipants unable (or even unwilling) to receive neuraxial or regional
anaesthesia.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Ahn 2015

Methods Prospective, randomized, placebo-controlled study. Double-blind
The purpose of this study was to evaluate the effectiveness of IV lidocaine in reducing
postoperative pain for laparoscopic colectomy patients
The study was conducted in Korea. Date not published.

Participants Number assessed for eligibility: 52
Number randomized: 50— 25:25
Number analysed: 50— 25:25
Inclusion criteria
Adult patients scheduled to undergo a laparoscopic colectomy, age range 20 to 65 years
Exclusion criteria
Severe underlying cardiovascular, renal, or hepatic disease, allergic to local anaesthesia,
weight < 45 kg or > 100 kg, patients who received opioid or nonsteroidal anti-inflam-
matory drugs during the prior week or were taking these drugs chronically as a pain
treatment, history of previous abdominal surgery
Baseline details
Experimental group (n = 25)
Mean age (years): 64.48, SD = 11.68
M = 44%, F = 56%
Mean weight (kg): 58.87, SD = 8.40
ASA I/II/IIT: 9:13:3
Mean duration of anaesthesia (mins): N/A
Mean duration of surgery (mins): 216.60, SD = 56.29
Main surgical procedures (n): Laparoscopic colectomy (25)
Control group (n = 25)
Mean age (years): 66.20, SD = 8.88
M =32%, F = 68%
Mean weight (kg): 61.13, SD = 11.47
ASA I/II/IIT: 8:12:5
Mean duration of anaesthesia (mins): N/A
Mean duration of surgery (mins): 204.20, SD = 75.69
Main surgical procedures (n): laparoscopic colectomy (25)

Interventions Experimental group (25 patients)
Group L received IV lidocaine. Two minutes before orotracheal intubation, patients in
group L received an IV bolus of lidocaine, 1.5 mg/kg. After induction of anaesthesia,
lidocaine (2 mg/kg/hr) was continuous infused during the operation
Control group (25 patients)
Group C received normal saline as a placebo. Patients in group C received an IV normal
saline bolus and then received the same amount of a continuous infusion of normal
saline as that of group L
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Ahn 2015  (Continued)

Outcomes

The primary endpoint of the study was pain score at 2 hrs.
Dichotomous
- Postoperative nausea and vomiting (exact time point not mentioned (overall))
Continuous

1. Pain score at rest at 2, 4, 8, 12, 24, 48 hrs (VAS 0 to 100 mm, data presented
graphically and as mean + SD)

2. Patient satisfaction (NRS 0 t010) at 48 hrs postoperatively (median + IQR)

3. Length of hospital stay (days, median + IQR)

4. Total fentanyl at 2 hrs postoperatively (pg, mean + SD, data presented and
extracted graphically)

5. Total fentanyl cumulative (pg, mean + SD)

6. Start of regular diet (unit unclear)

7. Frequency of pushing PCA button (number, at 2, 4, 8, 12, 24, 48 hrs)

8. Total frequency of pushing PCA button (number)

9. Fentanyl consumption (ug, at 4, 8, 12, 24, 48 hrs, data presented graphically as
mean + SD)
10. CRP concentration after surgery (unit unclear, at day of surgery, day 1, 2, 4, 5)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (VAS pain score 2 hrs, n = 23 per group)
Medication
“All patients received fentanyl via PCA postoperatively. Postoperative nausea and vom-
iting were treated with 4 mg of intravenous ondansetron. ”
Anaesthesia
All patients received the same anaesthetic protocol.
Funding
Ministry of Education, Science, and Technology

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomization into 1 of the 2
groups was based on a random table gen-
erated using PASS 11 (NCSS, Kaysville,
Utah, USA). The randomization sequence
was generated by a statistician who was not

otherwise involved with the study.”

Allocation concealment (selection bias)

Unclear risk Quote: “the details of the series were un-
known to the investigators, and the group
assignments were kept in sealed envelopes,
cach bearing only the case number on the
outside.”

Not explicitly mentioned opaque and se-

quentially envelopes (SNOSE)
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Ahn 2015  (Continued)

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “in order to keep the anesthesiolo-
gist “blind” to the patients’ assigned group,
lidocaine or normal saline (placebo) was
prepared in a syringe and a bottle that
was only labeled with a case number. The
preparations for the bolus and continuous
infusion were arranged by an additional in-
vestigator who read the card.”

Quote: “all parties involved, including the
patients, surgeon, anesthesiologists, and in-
vestigator collecting the data, were unaware
of the study drugs or the patients’ group
assignment.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “VAS scores were collected by 1
blinded investigator who had more than 2
years of experience interviewing patients re-
garding postoperative pain.”

Quote:“all parties involved, including the
patients, surgeon, anesthesiologists, and in-
vestigator collecting the data, were unaware
of the study drugs or the patients’ group
assignment.”

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Dropout rate (experimental/control): 4%/
12%

Quote: “we used an intention-to-treat strat-
egy-that is, all participants were included
in the analysis regardless of whether they
had completed the study. Missing data were
completed using a last-observed carried-
forward (LOCEF) analysis.”

Quote: “four patients had incomplete data
because 1 patient in group L and 1 patient
in group C were treated with other drugs to
control shivering and because 2 patients in
group C discontinued the study after stop-
ping the patient-controlled analgesics be-
cause of nausea induced by the fentanyl in-
fusion.”

The imputation method (LOCF) was in-
appropriate and may introduce bias to rel-
evant outcomes

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and
no published study protocol
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Other bias Low risk The study appears to be free of other
sources of bias.
Baral 2010
Methods Randomized, placebo-controlled trial. Participants and personnel were blinded. No state-
ment on blinding of outcome assessors
The study aimed to assess the effectiveness of perioperative intravenous lidocaine infusion
on postoperative pain intensity and analgesic requirement in patients undergoing major
upper abdominal surgery
The study was conducted in Nepal. Date not published.
Participants Number assessed for eligibility: N/A
Number randomized: 60— 30:30
Number analysed: N/A, probably 30:30
Inclusion criteria
Patients undergoing major upper abdominal surgery under general anaesthesia, 18 to 60
years, ASA I to II
Exclusion criteria
Emergency surgery, hepatic or renal dysfunction, cardiac dysrhythmias/atrioventricular
block, surgery > 3 hrs, hypersensitivity/allergy to study medication
Baseline details
Experimental group (n = 30)
Mean age (years): 36.8
M =10%, F = 90%
Mean weight (kg): 50.17
ASA I/1L: 23:7
Mean duration of anaesthesia (mins): 63.13
Main surgical procedures (n): open cholecystectomy (26), open cholecystectomy with
common bile duct exploration (4), partial gastrectomy (0)
Control group (n = 30)
Mean age (years): 35.63
M = 16.6%, F = 83.3%
Mean weight (kg): 50.4
ASA I/1I: 25:5
Mean duration of anaesthesia (mins): 70.17
Main surgical procedures (n): open cholecystectomy (26), open cholecystectomy with
common bile duct exploration (3), partial gastrectomy (1)
Interventions Experimental group (30 patients)
Lidocaine 2.0% (intravenous bolus 1.5 mg/kg followed by an infusion of 1.5 mg/kg/
hr). The infusion started 30 mins before skin incision and stopped 1 hr after the end of
surgery
Control group (30 patients)
Patients received normal saline according to randomization.
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Outcomes

Dichotomous

1. Number of patients received tramadol as a rescue medicine

2. Postoperative nausea and vomiting recorded within 24 hours postoperatively

3. Adverse events (cardiac arrhythmias, hypotension, perioral numbness, light
headache)
Continuous

1. Pain score (VAS 0 to 10) at rest and on movement, 0, 15 mins, 30 mins, 45 mins,
and 60 mins, 4 hrs, 8 hrs, 12 hrs, 16 hrs, 20 hrs, and 24 hrs (data presented graphically
and as mean without SD). Request per mail to get missing SD data. No response

2. Analgesic (diclofenac) requirement: mean time for the request of the first dose of
analgesic, total mean analgesic requirement

3. Extubation time

Notes

1. Small trial sample size (< 200 patients)

2. No sample size calculation reported
Medication
“A patient with VAS score of more than four was treated with injection of diclofenac
sodium 75 mg IM If the patient’s VAS remained more than four even after 30 minutes
of injection diclofenac sodium then injection tramadol 100 mg IV was given as rescue
analgesic. Further and subsequent doses of diclofenac were allowed after an interval of 6
hours without exceeding a total dose of 225 mg in 24 hours.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “...computer-generated codes...”

Allocation concealment (selection bias)

Unclear risk Quote: “...opaque envelopes...” Not ex-
plicitly mentioned sequentially numbered

and sealed

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “the anaesthesiologist, the surgeon,
and the nursing staff all were kept unaware
about the group allocation”. Due to ad-
equate blinding of personnel participants

cannot know the group allocation

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-

SE€SSOTrS.

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Dropout rate: unclear. No statement on

complete follow-up.
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Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias

Low risk The study appears to be free of other
sources of bias.

Bryson 2010

Methods

Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded

The purpose of this trial was to determine if intravenous lidocaine limited to the intraop-
erative period reduces length of hospital stay and improves functional recovery following
abdominal hysterectomy

The study was conducted in Canada from June 2007 to October 2008 (NCT00382499)

Participants

Number assessed for eligibility: 279

Number randomized: 93— 46:47

Number analysed: 44:46

Inclusion criteria

Women, abdominal hysterectomy, ASA I to 1I

Exclusion criteria

ASATIL IV, and V, BMI < 18.5 or > 30 kg*m =2, unable to use PCA, liver dysfunction,
creatinine clearance < 50 ml*mins~!, seizure disorder, hypersensitivity/allergy to amide-
type local anaesthetics study medication, chronic pain, opioid use more than once per
week

Baseline details

Experimental group (n = 44)

Mean age (years): 46.3

M = 0%, F = 100%

Mean weight (kg): 70.4

ASA T/1I: 13:31

Mean duration of anaesthesia (mins): 105

Main surgical procedures: abdominal hysterectomy

Control group (n = 46)

Mean age (years): 45.4

M = 0%, F = 100%

Mean weight (kg): 69.7

ASA T/1I: 18:28

Mean duration of anaesthesia (mins): 108

Main surgical procedures: abdominal hysterectomy

Interventions

Experimental group (46 patients)

Lidocaine subjects received prior to induction of anaesthesia an intravenous bolus of 1.
5 mg/kg followed by an infusion of 3 mg/kg/hr until skin closure

Control group (47 patients)

Control subjects received matching placebo.
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Outcomes The primary endpoint of the study was length of hospital stay
Dichotomous
1. Length of hospital stay measured as number of patients discharged on POD 2
2. Subjective symptoms of local anaesthetic toxicity (lightheadedness, tinnitus,
dysgeusia); PONV recording described, but results not reported
Continuous
1. Morphine requirements at PACU, PACU to 6 hrs, 6 to 24 hrs, 24 to 48 hrs, 0 to
48 hrs; intraoperative fentanyl
2. Pain score (VAS 0 to 10) at rest and active at PACU, 6 hrs, 24 hrs, 48 hrs
3. Subjective assessment of QoR score 0 to 18 at 6 hrs, 24 hrs, 48 hrs, and 7 days
4. Brief pain intervention functional interference score at baseline, 24 hrs, 48 hrs,
and 7 days
5. First passage of flatus (POD) reported as median values with IQR; data with
asymmetric distribution

6. Recording of time to first bowel movements described, but results not reported

Notes 1. Small trial sample size (< 200 patients)

2. Power analysis performed (patients discharged at POD 2, n = 42)

3. All female patients
Medication
“All patients received antiemetic prophylaxis with dexamethasone 8 mgand ondansetron
4 mg. All wounds were infiltrated with 20 ml of 0.25% bupivacaine with adrenaline
at skin closure. Postoperatively, all patients received celecoxib 200 mg po q12hr and
acetaminophen 650 mg po q4hr until hospital discharge. Intravenous patient-controlled
morphine was prescribed with the following settings: boluses of 0.02 mg/kg, no contin-
uous infusion, and a one-hour maximum of 0.16 mg/kg/hr. Intravenous analgesia was
discontinued when the patient tolerated a clear fluid diet. Morphine 5-10 mg po q4hr
prn was ordered for pain that was not controlled with celecoxib and acetaminophen.”
Anaesthesia
All patients received a standardized balanced general anaesthetic
Funding
“Trial expenses were funded by the Chair’s Research Fund, Department of Anesthesiol-
ogy, University of Ottawa. Dr. Bryson was supported by the Ottawa Hospital Anesthesia
Alternate Funds Association.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Computer-generated random numbers ta-

bias) ble.

Allocation concealment (selection bias) Low risk Central allocation. Quote: “campus-spe-
cific randomization schedules were held by
the research pharmacist at each campus.
Study medications ... prepared by the phar-
macist in identical syringes labelled only
with the patient’s unique study number”
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Blinding of participants and personnel Low risk Quote: “research personnel, patients, and
(performance bias) attending anaesthesiologists were blinded
All outcomes to the contents of the syringes”
Blinding of outcome assessment (detection Low risk Quote: “outcome measures were recorded
bias) by study personnel blinded to treatment al-
All outcomes location”
Incomplete outcome data (attrition bias)  Low risk Dropout rate (experimental/control): 4%:
All outcomes 2%.
Quote: “five patients could not be con-
tacted for follow-up 7 days after surgery.”
Selective reporting (reporting bias) Low risk The study protocol is available and all of
the study’s prespecified primary outcomes
that are of interest in the review have been
reported. NCT 00382499
Other bias Low risk The study appears to be free of other

sources of bias.

Cassuto 1985

Methods Randomized, placebo-controlled trial. No statement on sequence generation, allocation
concealment and blinding
The study analysed the efficacy of a continuous low-dose intravenous infusion of lido-
caine on postoperative pain and the requirements for postoperative analgesics in patients
after cholecystectomy
The study was conducted in Sweden. Date not published.
Participants Number assessed for eligibility: N/A
Number randomized: 20— 10:10
Number analysed: N/A, probably 10:10
Inclusion criteria
Adult women/man, cholecystectomy
Exclusion criteria
Patients with hepatic, renal, or cardiovascular disease were excluded
Baseline details
Experimental group (n = 10)
Median age (years): 44
M = 60%, F = 40%
Median weight (kg): 72
ASA T/II: N/A
Mean duration of surgery (mins): 105
Main surgical procedures: cholecystectomy
Control group (n = 10)
Median age (years): 55
M =50%, F = 50%
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Median weight (kg): 70

ASA I/1I: N/A

Mean duration of surgery (mins): 112
Main surgical procedures: cholecystectomy

Interventions Experimental group (10 patients)
Half an hour before skin incision a bolus of lidocaine 100 mg was given followed by
continuous infusion of lidocaine 2 mg/min for 24 hours postoperatively
Control group (10 patients)
A placebo group received normal saline.
Outcomes Dichotomous
1. Postoperative nausea and vomiting reported (observation period not stated, but
likely 24 hrs after surgery as reported for pain assessment)
2. Adverse events (lightheadedness)
Continuous
1. Pain score (VAS 0 to 100) at 2 hr intervals (0 to 24 hrs), starting 1 hr after the
return from the operating room (data presented graphically as mean with SEM), mean
of the accumulated pain scores (0 to 24 hrs)
2. Meperidine requirements at 0 to 24 hrs, 24 to 48 hrs (data presented graphically
as mean with SEM)
Notes 1. Small trial sample size (< 200 patients)
2. No sample size calculation reported
Medication
“No meperidine was administered before the first pain assessment. When patients com-
plained of pain they were given injections of 50 mg of meperidine intramuscularly until
pain was relieved. Each patient’s requirements for meperidine were recorded for 48 hr
after surgery.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk No statement on sequence generation.
bias)
Allocation concealment (selection bias) Unclear risk No statement on allocation concealment.
Blinding of participants and personnel Unclear risk No statement on blinding of participants

(performance bias)
All outcomes

and personnel.
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Blinding of outcome assessment (detection Unclear risk No statement on blinding of outcome as-
bias) SESsors.

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Dropout rate: unclear.

All outcomes

There is no statement as to whether the
presented results are for all patients who
entered the trial or otherwise

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Chen 2015

Methods Randomized, controlled trial. No exact statement on blinding of personnel
This study aimed to evaluate the effects of lidocaine treatment on cognitive impairment
in aged patients undergoing spine surgery and to explore the underlying mechanism
The study was conducted in China from September 2013 to February 2015

Participants Number assessed for eligibility: N/A
Number randomized: 87— N/A:N/A
Number analysed: 80— 40:40
Inclusion criteria
ASATtoII, > 65 years old, scheduled for spine surgery
Exclusion criteria
Mini-Mental State Examination score < 23 before surgery, history of neurological diseases
(including Alzheimer’s disease and stroke history), psychological disorder, and drug or
alcohol abuse, history of diabetes mellitus, severe hypertension, severe anaemia, hepatic
or renal dysfunction; unwillingness to comply with the protocol or procedures, inability
to speak and read Chinese
Baseline details
Experimental group (n = 40)
Mean age(+ SD) (years): 71.3 + 2.0
M =57.5%, F = 42.5%
Mean weight (£ SD) (kg): 64.7 + 4.3
ASA I/1I: 16:24
Mean duration of anaesthesia (+ SD) (mins): N/A
Mean duration of surgery (+ SD) (mins): 129.2 + 7.4
Main surgical procedures (n): spine surgery (40)
Control group (n = 40)
Mean age (+ SD) (years): 71.8 + 1.9
M =62.5%, F = 37.5%
Mean weight (+ SD) (kg): 63.8 + 4.3
ASA T/11: 18:22
Mean duration of anaesthesia (+ SD) (mins): N/A
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Mean duration of surgery (+ SD) (mins): 128.3 + 7.3
Main surgical procedures (n): spine surgery (40)
Interventions Experimental group (40 patients)

Patients in the experimental group received a bolus of 1 mg/kg of lidocaine over 5 minutes
administered after induction of anaesthesia and followed by a continuous infusion at 1.
5 mg/kg/hr until the end of the surgery

Control group (40 patients)

Normal saline administered as a bolus and an infusion with the same volume and rate
changes as the lidocaine group

Outcomes The primary endpoint of the study were functional postoperative neuropsychological
status scales
Dichotomous
No dichotomous outcomes reported.
Continuous
1. Length of hospital stay (days, mean + SD)
2. Functional postoperative neuropsychological status scales (Mini Mental State
Examination, preoperative and after 3 days, data presented graphically with mean +
SD)
3. Serum assays (T'1: preoperative, T2: end of surgery, T3: 3 days after end of
surgery)
Notes - Small trial sample size (< 200 patients)
- Power analysis not performed
Medication
N/A
Anaesthesia
All patients were anaesthetized using standard protocols.
Funding
This work was supported by grants from the Shandong Province Science and Technology
Program
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “patients were randomly allo-
cated...”
No exact statement on random sequence

generation.

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “both patients and the psychome-

trician were blinded to the treatment and
group.”

No statement on blinding before outcome
assessment.
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Blinding of outcome assessment (detection Low risk Quote: “all study personnel were blinded

bias) to the results of the laboratory analysis.”

All outcomes Quote: “both patients and the psychome-
trician were blinded to the treatment and
group.”

Incomplete outcome data (attrition bias) ~ Low risk Dropout rate overall: 8%

All outcomes

Quote: “seven patients were excluded be-
cause of refusal to neuropsychological eval-
uation after operation.”

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias

Low risk The study appears to be free of other

sources of bias.

Choi GJ 2016

Methods

Randomized, controlled trial. Double-blind.

The purpose of this study was to evaluate the effects of intravenous lidocaine on pain
following thyroidectomy

The study was conducted in Korea. Date not published. In the protocol it is stated that
the study started in July 2011 and was planned to be completed in December 2014 (not
verified)

(NCT01608360)

Participants

Number assessed for eligibility: 62

Number randomized: 56— 28:28

Number analysed: 56— 28:28

Inclusion criteria

18 to 65 years of age, scheduled for elective total thyroidectomy
Exclusion criteria

body weight <45 kg or > 100 kg; severe respiratory, renal, or hepatic disease; psychological
disorders; history of allergies to local anaesthetics; preoperative use of analgesics, modified
radical neck dissection for lateral neck lymph node metastasis

Baseline details

Experimental group (n = 28)

Mean age (years): 49.89, SD = 8.48

M = 28.6%, F = 71.4%

Mean weight (kg): 58.62, SD = 7.95

ASA T/II/III: 20:7:1

Duration of anaesthesia (mins) (median): 135.00, IQR (112.25 - 170.00)
Duration of surgery (mins) (media, IQR): 100.00, IQR (86.25 -140.00)
Main surgical procedures (n): elective total thyroidectomy (28)

Control group (n = 28)

Mean age (years): 50.61, SD = 15.02

M=17.9%, F = 82.1%
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Mean weight (kg): 58.16, SD = 7.50

ASA /II/IIT: 22:4:2

Duration of anaesthesia (mins) (median): 135.00, IQR (120.00 - 182.50)
Duration of surgery (mins) (median): 107.50, IQR (90.00 - 152.50)
Main surgical procedures (n): elective total thyroidectomy (28)

Interventions Experimantal group (28 patients)
Just prior to anaesthesia, patients in the lidocaine group received an intravenous bolus
infusion of 1.5 mg/kg of lidocaine followed by a continuous infusion of 2 mg/kg/hr
lidocaine until the end of surgery
Control group (28 patients)
Patients in the control group received normal saline according to the same method
Outcomes The primary endpoint of the study was pain at PACU.
Dichotomous
1. Vomiting
2. Use of rescue antiemetics
Continuous
1. Pain score at rest at PACU, 2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs, 48 hrs (VAS 0 to
100 mm, mean + SD, data presented and extracted graphically)
2. Patient satisfaction (Likert scale 0 t010) at 48 hrs (median + IQR)
3. Fentanyl consumption (pg, mean + SD) at 2 hrs and total (2 hr data presented
graphically)
4. Frequency of pushing PCA button (number)
5. Nausea (NRS 0 to10)
6. CRP (mg/L, preoperative, postoperative 2 hrs, POD 1 and 3)
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (VAS pain at PACU, n = 25 per group)
Medication
All patients received ramosetron prior to the end of surgery. No additional analgesics or
premedication were administered. For postoperative pain control, a fentanyl PCA was
provided. Metoclopramide was used as the initial antiemetic rescue medication. Rescue
medication was offered for persistent nausea with a NRS > 4. For nausea scores < 4, rescue
medication was administered when requested. Ondansetron 4 mg was administered as
a second antiemetic, at the investigator’s discretion
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
Ministry of Education, Science and Technology
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “blocks of four were generated us-
bias) ing the Weis Urn model, and random-
ization was performed using PASSTM 11
software (NCSS, Kaysville, UT, USA). The
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randomization code was generated by a
statistician who was not otherwise involved
in the study.”

Allocation concealment (selection bias) Low risk

Quote: “different researchers completed
group randomization and drug prepara-
tion, and these researchers were not in-
volved in perioperative management or
data collection.”

Quote: “researcher A prepared sequentially
numbered and sealed opaque envelopes

containing patient group information.”

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “researcher A delivered the alloca-
tion envelope to Researcher B, who opened
and returned the envelope after identifying
the assigned group, and then prepared trial
medication (or placebo control) in a syringe
pump labeled only with a case number. [...]
Researcher B delivered the prepared syringe
pump to the anesthesiologist, who was not
involved in the study.”

Quote: “all surgical procedures were per-
formed by an experienced endocrine sur-
geon who was unaware of patient group.”

“All patients, investigators, and medical
staff were blinded to group assignments
during patient hospitalization.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “rescue analgesics and antiemetics
were administered by nursing staff follow-
ing direction by an investigator responsible
for post-operative data collection.”

Quote: “a trained investigator, who was not
involved in the perioperative patient man-
agement, was responsible for data collec-
tion during the postoperative period. All
patients, investigators, and medical staff
were blinded to group assignments during
patient hospitalization.”

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

No withdrawals or exclusions after ran-

domization and no missing data

Selective reporting (reporting bias) Unclear risk

There is a retrospective registered protocol
available (NCT01608360, registered May
25, 2012; study start: July 2011). In the
protocol, the primary outcome was pain at
2 hours. Secondary outcomes were among
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others pain at 4, 8, 12, 24, 48 hours. In
the publication, the primary outcome was
pain at all time points. The other secondary
outcomes in the protocol were the same as
in the publication

Other bias Low risk The study appears to be free of other
sources of bias.

Choi KW 2016
Methods Randomized, controlled study. Double-blinded.
The purpose of this study was to evaluate the effect of intravenously administered lido-
caine on the quality of recovery and on acute and chronic postoperative pain after robot-
assisted thyroidectomy
The study was conducted in the Korea from July 2013 to January 2015
(NCT01907997)
Participants Number assessed for eligibility: 94
Number randomized: 90— 45:45
Number analysed: 84— 41:43
Inclusion criteria
ASAT to II, scheduled to undergo elective robot-assisted thyroidectomy
Exclusion criteria
history of chronic pain, chronic use of analgesics, allergy to local anaesthetics, severe
cardiopulmonary, hepatic or renal disease, diabetes, and neuropsychiatric disease
Baseline details
Experimental group (n = 41)
Mean age (years): 34.0, SD = 7.3
M =9.8%, F =90.2%
Mean weight (kg): 58.7, SD = 8.4
ASA T/1I: 39:2
Mean duration of anaesthesia (mins): 148.9, SD = 54.1
Mean duration of surgery (mins): 121.6, SD = 54.2
Main surgical procedures (n): thyroidectomy (41)
Control group (n = 43)
Mean age (years): 34.4, SD = 8.4
M =2.3%, F=97.7%
Mean weight (kg): 58.0, SD = 9.0
ASA/IL: 37:6
Mean duration of anaesthesia (mins): 152.4, SD = 57.4
Mean duration of surgery (mins): 125.9, SD = 54.1
Main surgical procedures (n): thyroidectomy (43)
Interventions Experimantal group (41 patients)
In the lidocaine group (Group L), 0.1 ml/kg of 2% lidocaine (2 mg/kg) was infused
intravenously for 10 mins immediately after anaesthesia induction, and then, it was
continuously infused at a rate of 0.15 ml/kg/hr of 2 % lidocaine (3 mg/kg/hr) until the
patients were extubated
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Control group (43 patients)
The control group (Group C) received the same volumes of 0.9% normal saline during
the same time periods

Outcomes The primary endpoint of the study were functional postoperative neuropsychological
status scales (QoR-40)
Dichotomous
1. Rescue antiemetics
2. Rescue antiemetics on the ward
3. Chronic postsurgical pain at 3 months
4. Sensory disturbance at 3 months
Continuous
1. Pain score at rest (NRS 0 to 10, median + IQR) on discharge from PACU and at
24 hrs
2. Functional postoperative neuropsychological status scale (QoR-40 40 to 200
(global), mean + SD) before surgery and at 24 hrs
3. Fentanyl in the PACU (pg, mean + SD)
4. Tramadol on the ward (mg) (mean + SD)
5. Mean amount of remifentanil administered intraoperatively (pg, mean + SD)
6. Maximum pain (NRS 0 to 10, at 48 hrs)
7. Mean volume of fluid administered (ml)
8. QoR-40 (Emotional status, physical comfort, psychological support, physical
independence, pain)
9. Sensory score (24 hrs, 3 months after surgery)
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (QoR-40, n = 45 per group)
Medication
Before the end of the operation, patients received propacetamol 2 g for postoperative
pain control and ramosetron 0.3 mg to prevent PONV. On the ward, 200 mg of oral
ibuprofen was routinely administered three times per day to all of the patients until they
were discharged. Ifa patient’s vascular endothelial growth factor score for pain was greater
than four or if the patient requested an analgesic, he/she was intravenously administered
fentanyl (50 pg) in the PACU or tramadol (25 mg) on the ward. Metoclopramide was
administered as a rescue antiemetic agent if a patient suffered severe nausea or retching/
vomiting
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
Ministry of Science, ICT and Future planning
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk

Quote: “...the principal investigator (J.H.

bias) L.) randomly allocated the patients to ei-
ther the control or the lidocaine group,
using a randomization sequence generated
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by the web site www.randomizer.org/form.
hem.

»

Allocation concealment (selection bias) Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “the other investigators, including
the anesthesiologists responsible for the pa-
tents intraoperative care, the surgeons,
and the nursing staffs, and the patients were
blinded with regard to the groups to which
the patients were assigned during the entire
study period.”

Quote: “an anesthetic nurse, who did not
participate in the study, prepared the 2%
lidocaine or the 0.9% normal saline in 50-
ml syringes in accordance with the princi-
pal investigator’s instructions. These injec-
tions were administered to the patients by
the attending anesthesiologists who did not
know the patients’ group allocations.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “the other investigators, including
the anesthesiologists responsible for the pa-
tients intraoperative care, the surgeons,
and the nursing staffs, and the patients were
blinded with regard to the groups to which
the patients were assigned during the entire
study period.”

Quote: “all of the preoperative and postop-
erative data for this study were obtained by
one investigator who was unaware of the
groups to which the patients had been al-
located.”

Incomplete outcome data (attrition bias)  Low risk
All outcomes

Dropout rate (experimental/control):
10%:5%

One patientin the control group did not re-
ceive the allocated intervention because of
conversion to open radical neck dissection
and another one was lost to follow up after
three months. Four patients in the inter-
vention group didnt receive the allocated
intervention due to decline to participate
(n = 1), conversion to modified open radi-
cal neck dissection (n = 2) or surgical com-
plication (n = 1)

Reasons for missing data are unlikely to be
related to true outcome (before start of the
intervention)
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Selective reporting (reporting bias)

Low risk The study protocol
is available (NCT01907997) as well as one
conference abstract (Lee 2015). All of the
study’s prespecified primary outcomes that
are of interest in the review have been re-
ported in the prespecified way. The proto-
col was prospectively registered (July 2013)

Other bias Low risk The study appears to be free of other
sources of bias.

Choi SJ 2012

Methods Randomized, controlled trial. No information provided on random sequence generation
and allocation concealment. Participants and outcome assessors were blinded. Anaesthe-
siologists were unblinded
The study aimed to examine whether intraoperative systemic lidocaine may present ben-
eficial effects on the recovery of bowel function, pain intensity, and analgesic consump-
tion in patients undergoing various breast plastic surgeries
The study was conducted in Korea. Date not published.

Participants Number assessed for eligibility: N/A
Number randomized: 60— 30:30
Number analysed: (30:28:26)/(30:27:22) at 24 hrs: 48 hrs: 72 hrs postoperatively
Inclusion criteria
Female patients, aged 20 to 60 years, ASA I to II, elective breast plastic surgeries
Exclusion criteria
Severe hepatic, renal, cardiac, respiratory, or endocrine diseases, morbid obesity, or aller-
gies to local anaesthetics. Episodes of intraoperative hypotension (mean BP < 60 mmHg)
or bradycardia (heart rate < 40 beats/min), arrhythmia or urticaria associated with lido-
caine infusion were also criteria for exclusion
Baseline details
Experimental group (n = 30)
Mean age (years): 41
M =0%, F =100%
Mean weight (kg): 56
ASA I/11: N/A
Mean duration of surgery (min): 295
Main surgical procedures (n): Augumentation mammaplasty (8), reduction
mammaplasty (1), tissue expander removal + augmentation mammaplasty (single/both,
3:4), breast reconstruction with flap (10), mastectomy with implant (4)
Control group (n = 30)
Mean age (years): 40
M =0%, F =100%
Mean weight (kg): 55
ASA T/II: N/A
Mean duration of surgery (min): 288
Main surgical procedures (n): augumentation mammaplasty (5), reduction mammaplasty
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(Continued)

(1), tissue expander removal + augmentation mammaplasty (single/both, 5:2), breast
reconstruction with flap (11), mastectomy with implant (6)

Interventions Experimental group (30 patients)
1.5 mg/kg bolus of lidocaine approximately 30 min before incision followed by contin-
uous infusion of lidocaine (1.5 mg/kg/hr) until skin closure
Control group (30 patients)
The control group was untreated.
Outcomes The primary endpoint of the study was restoration of bowel function after surgery
Dichotomous
1. Postoperative nausea and vomiting reported at 24 hrs, 48 hrs, and 72 hrs
2. Side effects (dizziness, itching, respiratory depression) reported at 24 hrs, 48 hrs,
and 72 hrs
3. Level of satisfaction for pain control (excellent/satisfied/poor) at 72 hrs
4. Number of patients with extra pain rescue analgesic medication
Continuous
1. Time to first flatus and first defaecation (hrs)
2. Length of hospital stay (days)
3. Pain score (VAS 0 to 10) at 24 hrs, 48 hrs, and 72 hrs
4. Pethidine requirement during PACU (mg/patient); PCA (fentanyl/ketorolac)
requirement at PACU - 24 hrs, 24 to 48 hrs (ml)
5. Intraoperative anaesthetic requirement (end tidal sevoflurane)
Notes 1. All female patients
2. Small trial sample size (< 200 patients)
3. Power analysis performed (bowel function, n = 20)
Medication
“No supplemental opioid was given to patients in either group during the maintenance
of anaesthesia. For postoperative pain control, pethidine 0.5 mg/kg was provided within
30 min of the end of surgery and supplemented after recovery as needed with further
boluses of 0.25 mg/kg at 20-30 min intervals. Upon arrival to the post anaesthetic care
unit (PACU), patients were connected to an intravenous patient controlled analgesic
system (IVPCA) with fentanyl 1,500 p1g and ketorolac 180 mg in 64 ml of saline (100
ml of total volume) to deliver a bolus of 1 ml of the above analgesics with a lockout time
of 15 min and a basal rate of 1 ml/hr. After transfer to the ward, all patients received
IVPCA, and extra rescue medications such as pethidine or NSAID according to body
weight, if required.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned
Risk of bias
Bias Authors’ judgement Support for judgement
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Random sequence generation (selection Unclear risk

bias)

Quote: “ ...patients...were randomly and
equally divided to two groups”. No infor-
mation provided

Allocation concealment (selection bias) Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel Unclear risk
(performance bias)
All outcomes

Quote: “ participating patients ... were
all blinded to the patient’s group assign-
ment”. “For the safety of patients, anaesthe-
siologists involved in the anaesthetic man-
agements were not blinded to the groups.
However, they were not involved in further
management of postoperative pain con-
trol or data collection associated with this
study”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “...surgeons, and medical investiga-
tors who were involved in the data collec-
tion, were all blinded to the patient’s group
assignment”

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Dropout rate (experimental/control): at 48

hrs: 7%:10%; at 72 hrs: 13%:27%

Outcome data 48 hrs and 72 hrs af-
ter surgery were incomplete. Withdrawals
were not described. High dropout rate at

72 hrs

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.

Cui 2010
Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded

This study evaluated the effects of systemic administration of lidocaine on postopera-
tive pain and morphine requirements after propofol-remifentanil-based anaesthesia in
patients undergoing thoracic surgery

The study was conducted in China from 1 January to 31 July 2008

Participants Number assessed for eligibility: N/A
Number randomized: 45 — 22:23
Number analysed: 20:20
Inclusion criteria
Patients (18 to 65 years) undergoing thoracic surgery of at least 3 to 6 hrs, ASA T to II
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Exclusion criteria

Chronic pain, analgesics or opioids 7 days before surgery, drug or alcohol abuse, psy-
chiatric disorder or obesity, cardiovascular disorder, central nervous disease they could
communicate with the investigator, contraindications to propofol, opioids, and lido-
caine; they had contraindications to the self-administration of morphine (PCA device),
their intra-operative time lasted more than 6 hrs or their immediate extubation was not
planned after surgery

Baseline details

Experimental group (n = 20)

Mean age (years): 54

M = 65%, F = 35%

Mean weight (kg): 65

ASA I/11: 6:14

Mean duration of anaesthesia (min): 244

Main surgical procedures (n): pulmonary lobectomy (7), oesophagectomy (9), cardiec-
tomy (4)

Control group (n = 20)

Mean age (years): 40

M =0%, F =100%

Mean weight (kg): 55

ASA T/II: N/A

Mean duration of anaesthesia (min): 288

Main surgical procedures (n): pulmonary lobectomy (6), oesophagectomy (9), cardiec-
tomy (5)

Interventions Experimantal group (20 patients)
No bolus; lidocaine was given as a continuous infusion (33 pg/kg/min) from induction
of anaesthesia until skin closure
Control group (20 patients)
The control group received the same volume normal saline.
Outcomes Dichotomous

1. Side effects (drowsiness, metal taste, perioral numbness, visual disturbances)
Continuous

1. Pain score on coughing (VAS 0 to 10) at 6 hrs

2. Morphine requirement during PACU at 30, 30 to 60 min, and 0 to 120 min after
extubation and PCA morphine consumption on the ward at 2 to 6 hrs, 6 to 48 hrs, and
total morphine consumption 0 to 48 hrs (data presented as median with IQR)

Notes 1. Small trial sample size (< 200 patients)

2. No sample size calculation reported
Medication
“During the preoperative anaesthetic evaluation, patients were instructed in the use of
the PCA pump, the four-point verbal rating scale (VRS-4, 0 = no pain, 1 = slight pain,
2 = moderate pain, 3 = intense or severe pain) and the 100 mm VAS for pain (from 0
= no pain to 100 = worst pain), and were premedicated with 10 mg diazepam orally
on the evening before surgery. Postoperative pain was treated with morphine. At the
patient’s demand, boluses of morphine (1.0 to 2.0 mg, 2 min intervals) were given
to keep the VRS-4 score less than 2 and Riker’s sedation-agitation status less than 5
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during the period immediately after general anaesthesia. Subsequently, 2 hrs after tracheal
extubation, patients were connected to a PCA device set to deliver 1.0 mg morphine as
an intravenous bolus with a 5min lockout interval, and this PCA regimen was continued
for 48 hrs after completion of surgery.”

Anaesthesia

The anaesthesia regime was standardized in both groups.

Funding

“The present work was supported by the following grants: Clinical-Basic Medicine Co-
operation Fund of Capital Medical University, Research Fund of the Beijing Friendship
Hospital, National Natural Science Foundation of China (30670782 and 30871219),
Beijing Natural Science Foundation (5072008), Key Scientific Developing Programme
of Beijing Municipal Commission of Education (KZ200810025012), Beijing Munic-
ipal Programme for Hundred-Thousand-Ten Thousand Excellent Talents of the New
Century (Li J), and the Funding Project for Academic Human Resources Develop-
ment in Institutions of Higher Learning under the Jurisdiction of Beijing Municipality

(PHR200906116).”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “...a random-number table was

Quote:

generated to specify the group each patient
would be assigned upon entry into the trial.

»

Allocation concealment (selection bias)

Unclear risk Quote: “...envelope containing the group
assignment was prepared.” Not clear if en-

velopes were sequentially numbered, sealed

and opaque
Blinding of participants and personnel Low risk Quote: “...a nurse who was not involved
(performance bias) in the patient’s evaluation opened the enve-
All outcomes lope and prepared remifentanil, lidocaine
and physiological saline solution syringes.
” Quote: “the investigators involved in pa-
tient management or data collection were
not aware of the group assignment.”
Blinding of outcome assessment (detection Low risk Quote: “the investigators involved in pa-
bias) tient management or data collection were
All outcomes not aware of the group assignment.”
Incomplete outcome data (attrition bias)  Low risk Dropout rate (experimental/control): 9%:
All outcomes 13%
Quote: “...five patients were excluded from
this research (three in the control group and
two in the lidocaine group) because the du-
ration of the operation exceeded 6 hrs.”
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Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias

Low risk The study appears to be free of other
sources of bias.

Dale 2016

Methods

Randomized, controlled trial. Double-blinded.

This study aimed to determine if intravenous lidocaine infusion reduces postoperative
pain intensity following laparoscopic fundoplication surgery and to also validate the
safety of intravenous lidocaine at the dose tested

The study was conducted in the Sydney Adventist Hospital, Wahroonga, Sydney, Aus-
tralia. Date not published. The registered protocol states a recruitment period from May
to December 2013 (early stopping)

(ACTRN12613000440729)

Participants

Number assessed for eligibility: 33

Number randomized: 24— 12:12

Number analysed: 24— 12:12

Inclusion criteria

All adults (age >18 years) undergoing laparoscopic fundoplication surgery by a single
surgeon

Exclusion criteria

Allergies to local anaesthetics, chronic use of analgesics or corticosteroids, impaired
hepatic function (any single liver function test > 20 % normal reference range), epilepsy
or other seizure disorder, severe cardiac failure (left ventricular ejection fraction < 0.35)
or cardiac arrhythmias and pregnancy

Baseline details

Experimental group (n = 12)

Mean age (years): 68.5, SD = 10.17

M =25%, F =75%

Mean weight (kg): N/A

ASA I/IT: N/A (given as mean)

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): 68.83, SD = 20.76

Main surgical procedures (n): laparoscopic fundoplication (12)

Control group (n = 12)

Mean age (years): 66.5, SD = 11.39

M =50%, F = 50%

Mean weight(kg): N/A

ASA I/TI: N/A (given as mean)

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): 64.50, SD = 19.58

Main surgical procedures (n): laparoscopic fundoplication (12)

Interventions

Experimental group (12 patients)
The patients in the intervention group received 1 mg/kg IV lidocaine bolus at induction,
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followed immediately by an infusion at 2 mg/kg/hr for 24 hours
Control group (12 patients)
The patients in the control group were treated likewise using 0.9 % sodium chloride in
a double-blind fashion
Outcomes The primary endpoint of the study was pain (NRS).
Dichotomous

1. Postoperative nausea and vomiting (every 4 hrs in a 30 hr period)

2. Adverse events (severe bradycardia, perioral paraesthesia, restless legs)
Continuous

1. Pain score at rest (NRS 0 to 10, every 4 hrs in a 30 hr period) 0 to 6, 6 to 12, 12
to 18, 18 to 24, 24 to 30 hrs (median + IQR, data presented graphically)

2. Length of hospital stay (days, mean, confidence interval)

3. Total fentanyl (pg, mean + SD)

4. Remifentanil used intraoperative (pg/kg/hr, mean + SD)

5. Mean pain score at rest and movement (NRS 0 to 10)

6. Pain score at movement (NRS 0 to 10, at 0 to 6 hrs, 6 to 12 hrs, 12 to 18 hrs, 18
to 24 hrs, 24 to 30 hrs)

7. Propofol used (mg/kg/hr)

8. Serum lidocaine concentration (mg/L, at 0, 10, 20, 30 hrs)

Notes 1. Small trial sample size (< 200 patients)

2. Power analysis performed (NRS pain, n = 18 per group)

3. “The study would be stopped early when there was sufficient evidence to claim
superiority (net benefit) or inferiority (net harm), or futility (little chance of achieving
statistical significance) if the futility index was found to be > 0.8. Early stopping after
24 patients”

Medication
Intraoperatively, all patients received IV granisetron 3 mg and dexamethasone 8 mg as
prophylaxis against nausea and vomiting and parecoxib 40 mg for analgesia. Postoperative
analgesia was commenced with fentanyl 1 pg kg—1 IV at the cessation of the remifentanil
infusion. The diaphragmatic crura and port sites were infiltrated with 20 ml ropivacaine
0.2% by the surgeon. A PCA device administering IV fentanyl was provided (10 pg/ml,
10 pg bolus, 5 minute lockout, no background) and PCA usage was recorded. Fentanyl
PCA was discontinued if nausea was reported by the patient. Acetaminophen (1 g IV
every 6 hours) and indomethacin (100 mg per rectum every 12 hours) were administered
to provide multi-modal analgesia. Rescue antiemetics (ondansetron 4 mg sublingual
and droperidol 0.5 mg/kg IV) were offered to any patient who experienced nausea or
vomiting
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
None

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection Low risk

Quote: “patients were randomly assigned

bias) to study groups in fixed blocks of 12 using a
computer-generated table of random num-
bers through the use of the randomization.
com program. No stratification was used.”

Allocation concealment (selection bias) Low risk Quote: “the randomization schedule was

stored in a locked cupboard that was only
accessible by the randomization authority
(thus concealed from all care providers and
other research personnel). When a patient
was recruited into the study, the random-
ization authority would prepare the appro-
priate study drug. The study drug was given
to the anesthetist accompanied by a sealed,
opaque, tamper-proof envelope containing
the treatment allocation. This envelope was
keptin the patient file at all times in case se-
rious adverse event required the knowledge
of treatment allocation. Envelopes were ex-
amined at the completion of the trial to en-
sure that they were unopened.”

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “the lidocaine and placebo study
drug were visually identical. No patient,
research nurse, investigator, or any other
medical or nursing staff was aware of the
treatment assignments for the duration of
the study.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “no patient, research nurse, investi-
gator, or any other medical or nursing staff
was aware of the treatment assignments for
the duration of the study.”

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Dropout rate (experimental/control): 0%:
0%

Three patients in the intervention group
did not complete the study

Quote: “the three patients who did not
complete the study were withdrawn due to
adverse events suspicious of lidocaine tox-
icity (treatment allocation was not known
until after withdrawal from the trial).”

It is not clear from the description how
missing data from patients who did not
complete the study were handled (impu-
tation method not described). The reason
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for missing outcome data is likely related
to true outcome

Selective reporting (reporting bias) Low risk

The study protocol is available and all of the
study’s prespecified primary outcomes that
are of interest in the review have been re-
ported. Pain scores at 32 and 36 hours were
planned to be examined but were only re-
ported until 30 hours in the study publica-
tion. Nausea and vomiting are presented di-
chotomously instead of continuously. The
secondary endpoint “oxycodone consump-
tion” was prespecified but not reported in
the end

The deviations from protocol and study re-
portwere minimal and did not bias the con-
clusion of the study

The study has been prospectively registered
(ACTRN12613000440729) on 17 April
2013

Other bias Unclear risk

Early stopping.

Quote: “the study would be stopped early
when there was sufficient evidence to claim
superiority (net benefit) or inferiority (net
harm), or fudility (little chance of achieving
statistical significance) if the futility index
was found to be > 0.8. [...] A planned in-
terim analysis was performed when recruit-
ment was 66% complete. At this point, the
trial was stopped early on the basis of futil-
ity, prior to reaching the target sample size
of 36 patients (18 per group).”

The gender was imbalanced between the
groups (more female patients in experimen-
tal group may influence relevant outcomes)

De Oliveira 2012

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors

were blinded

The objective in the current study was to examine the effect of systemic lidocaine on

postoperative quality of recovery in patients undergoing outpatient laparoscopic surgery
The study was conducted in the USA from November 2010 to September 2011

(NCT01250002)

Participants Number assessed for eligibility: 88

Number randomized: 70 — 35:35

Number analysed: 31:32
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Inclusion criteria

Healthy females undergoing outpatient gynaecological laparoscopy

Exclusion criteria

Patients with a history of allergy to local anaesthetics, chronic use of an opioid analgesic,
corticosteroid use, and/or pregnant subjects were not enrolled. Reason for exclusion from
the study after study drug administration was conversion from a laparoscopic to an open
incision

Baseline details

Experimental group (n = 31)

Mean age (years): 37.2

M = 0%, F =100%

Mean BMI (kg/mz): 26.3

ASA I/1I: 14:17

Mean duration of surgery (min): 105.5

Main surgical procedures (n): salpingo-oophorectomy (14), cystectomy (8), tubal ligation
(2), diagnostic laparoscopy (7)

Control group (n = 32)

Mean age (years): 39.1

M = 0%, F =100%

Mean BMI (kg/m?): 24.7

ASA T/II: 14:18

Mean duration of surgery (min): 105

Main surgical procedures (n): salpingo-oophorectomy (13), cystectomy (13), tubal lig-
ation (2), diagnostic laparoscopy (4)

Interventions Experimental group (31 patients)
Patients received a 1.5 mg/kg bolus of lidocaine before induction of anaesthesia followed
by a 2 mg/kg/hr infusion until the end of the surgical procedure
Control group (32 patients)
Control patients received the same volume of saline.

Outcomes The primary endpoint of the study was the Quality of Recovery-40 questionnaire at 24

hrs after surgery
Dichotomous

1. Postoperative nausea and vomiting reported as number of patients with 0, 1, or 2
antiemetics at 24 hrs. (Note: There is an calculation error in the publication; saline
group, 32 patients, 16 without and 17 with antiemetics = 33 patients?)
Continuous

1. QoR-40 at 24 hrs presented as subcomponents physical comfort, physical
independence, emotional state, physiological support, pain (reported as median with
IQR)

2. Time to discharge readiness (min), (reported as median with IQR, data with
asymmetric distribution).

3. Pain score (area under the NRS for pain versus time curve) at PACU (reported as
median with IQR)

4. Opioid consumption at PACU and 24 hrs; time to opioid requirement (min),
PACU (reported as median with IQR, data at 24 hrs show an asymmetric distribution)

5. Ramsey sedation score, PACU (reported as median with IQR, data at 24 hrs show
an asymmetric distribution)
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Notes 1. All female patients

2. Small trial sample size (< 200 patients)

3. Power analysis performed (QoR-40, n = 31)
Medication
“Hydromorphone 0.4 mg IV was administered every 5 minutes to maintain an NRS pain
score < 4 of 10. In cases of postoperative nausea or vomiting, subjects received 10 mg IV
metoclopramide, followed by 5 mg IV prochlorperazine if necessary. At the end of the
procedure with the removal of the laparoscopic instruments, the remifentanil infusion
was discontinued and the subjects received IV ketorolac 30 mg and ondansetron 4 mg. In
cases of postoperative nausea or vomiting, subjects received 10 mg IV metoclopramide,
followed by 5 mg IV prochlorperazine if necessary.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Supported by departmental funds”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “...computer-generated table of

bias) random numbers...”

Allocation concealment (selection bias) Low risk Quote: “group assignments were sealed in
sequentially numbered opaque envelopes
that were opened by a research nurse not
involved with the patient care or data col-
lection...”

Blinding of participants and personnel Low risk Quote: “...blind subjects enrolled in the

(performance bias) study...”, “The same nurse prepared sy-

All outcomes ringes labelled with study drug to blind ...
anaesthesia providers and investigators col-
lecting the data.”

Blinding of outcome assessment (detection Low risk Quote: “subjects were contacted by tele-

bias) phone 24 hours after the procedure by an

All outcomes investigator unaware of group allocation.”

Incomplete outcome data (attrition bias)  Low risk Dropout rate (experimental/control):

All outcomes 11%:9%

Three patients converted to open proce-
dure. Four patients were lost during follow-
up

Selective reporting (reporting bias) Low risk The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the review
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have been reported in the prespecified way.

(NCT01250002)

Other bias Low risk The study appears to be free of other
sources of bias.

De Oliveira 2014

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
The main objective of this study was to evaluate the effect of systemic intraoperative
lidocaine on postoperative quality of recovery when compared to saline after laparoscopic
bariatric surgery
The study was conducted in the USA from August 2010 to October 2012
(NCT01180660)

Participants Number assessed for eligibility: 62
Number randomized: 51 — 25:26
Number analysed: 24:26
Inclusion criteria
Obese M or female undergoing laparoscopic gastric reduction surgery
Exclusion criteria
History of allergy to local anaesthetics, chronic use of an opioid analgesic, corticosteroid,
and/or pregnant subjects were not enrolled. Reason for exclusion from the study following
study drug administration was conversion from a laparoscopic to an open incision
Baseline details
Experimental group (n = 24)
Median age (years): 44
M =17%, F = 83%
Median BMI (kg/m?): 47
ASA /1L 7:17
Median duration of surgery (min): 144
Main surgical procedures (n): Roux-en-y gastric bypass (19), gastric sleeve (5)
Control group (n = 26)
Median age (years): 42
M = 12%, F = 88%
Median BMI (kg/m?): 48
ASA I/1I: 9:17
Median duration of surgery (min): 146
Main surgical procedures (n): Roux-en-y gastric bypass (19), gastric sleeve (7)

Interventions Experimental group (24 patients)
Patients received lidocaine as a 1.5 mg/kg bolus before induction of anaesthesia followed
by a 2 mg/kg/hr infusion until the end of the surgical procedure
Control group (26 patients)
Control patients received the same volume of saline.
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Outcomes The primary endpoint of the study was the QoR-40 questionnaire at 24 hrs after surgery
Dichotomous
1. PONV, PACU
Continuous
1. QoR-40 at 24 hrs including subcomponents physical comfort, physical
independence, emotional state, physiological support, pain (reported as median with
IQR)
2. Time to meet hospital discharge (hrs), (reported as median with IQR, data with
asymmetric distribution).
3. Pain score (area under the NRS for pain versus time curve) at PACU (reported as
median with IQR)
4. Opioid consumption at PACU and 24 hrs; time to opioid requirement (min),
PACU (reported as median with IQR, data at 24 hrs show an asymmetric distribution)
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (QoR-40, n = 22)
Medication
“Hydromorphone 0.4 mg IV was administered every 5 mins to maintain a NRS pain
score less than 4 out of 10. In cases of postoperative nausea or vomiting, subjects received
10 mg IV metoclopramide. Before PACU discharge, subjects were started on a PCA
intravenous pump set to deliver 1 mg of intravenous morphine equivalent, no basal
rate and lockout time of 10 min. Subjects also received 30 mg of intravenous ketorolac
every 6 for 24 hrs. Total postoperative opioid consumption (24 hrs) was calculated in
equivalent doses of intravenous morphine.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “subjects were randomized using a

bias) computer-generated table of random num-
bers...”

Allocation concealment (selection bias) Low risk Quote: “group assignments were sealed in
sequentially numbered opaque envelope
that were opened by a research nurse not
involved with the patient care or data col-
lection after the subject provided written
informed consent.”

Blinding of participants and personnel Low risk Quote: “the same nurse prepared syringes

(performance bias) labelled with study drug to blind subjects

All outcomes enrolled in the study, anaesthesia providers,
and investigators collecting the data”
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Blinding of outcome assessment (detection Low risk Quote: “the same nurse prepared syringes

bias) labelled with study drug to blind subjects

All outcomes enrolled in the study, anaesthesia providers,
and investigators collecting the data”

Incomplete outcome data (attrition bias)  Low risk Dropout rate (experimental/control): 4%:

All outcomes 0%

One protocol violation (conversion to open
surgery).

Selective reporting (reporting bias) Low risk The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the review
have been reported in the prespecified way.
(NCT01180660)

Other bias Low risk The study appears to be free of other
sources of bias.

Dewinter 2016

Methods Randomized, controlled trial. Double-blinded.

The aim of this study to find out if the perioperative administration of lidocaine reduces
postoperative pain in women undergoing laparoscopic sterilisation in day-case surgery
The study was conducted in Leuven, Belgium, from November 2011 to May 2015
(EUDRACT 2011-001315-31)

Participants Number assessed for eligibility: 116

Number randomized: 80— 40:40
Number analysed: 79— 39:40
Inclusion criteria
ASA T to II, aged 18 years and older
Exclusion criteria
Hypersensitivity to lidocaine, ASA physical status III and IV, chronic opioid use, liver
disease (total bilirubin > 2 mg/dL), renal impairment (estimated glomerular filtration
rate < 60 ml/min/1.73m?), and epilepsy
Baseline details
Experimental group (n = 39)
Age (years) (median): 37, range (19-47)
M = 0%, F =100%
Weight (kg) (median): 69, range (46-108)
ASA T/II: 26:13
Duration of anaesthesia (min) (median): N/A
Duration of surgery (min) (median): 57, range (42-101)
Main surgical procedures (n): laparoscopic sterilization in women (39)
Control group (n = 40)
Age (years) (median): 40, range (27-46)
M = 0%, F = 100%
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Dewinter 2016

(Continued)

Weight (kg) (median): 65, range (45-100)

ASA T/1I: 29:11

Duration of anaesthesia (min): N/A

Duration of surgery (min) (median): 54, range (36-91)

Main surgical procedures (n): laparoscopic sterilization in women (40)

Interventions

Experimental group (39 patients)

Patients in the L group were given an IV bolus injection of lidocaine 1.5 mg/kg at
induction of anaesthesia followed by a continuous infusion of 1.5 mg/kg/hr, which was
continued until 30 minutes after arrival at the PACU

Control group (40 patients)

Patients in the P group were given equal volumes of saline.

Outcomes

The primary endpoint of the study was pain > 3 (NRS 0 to 10)
Dichotomous

1. PONV rescue medication (no time point mentioned)

2. Pain score > 3 (NRS 0 t010) 30 min after PACU arrival
Continuous

1. Pain score (NRS 0 to 10, at 0, 15, 30, 45, 60, 90, 120 min and 24 hrs, mean +
SD, data presented and extracted graphically)

2. Length of hospital stay (min, median + range)

3. Patient satisfaction at 24 hrs (scale not mentioned, mean + SD)

4. Cumulative opioid consumption at 24 hrs (mg, morphine equivalents, median +
range)

5. Nausea (NRS 0 to 10)

6. Proportion of patients with NRS greater than 3 (%, at 0, 15, 30, 45, 60, 90, 120
min, 24 hrs)

7. Time to be fit for discharge (min)

Notes

. All female patients (100%) in both groups
. Small trial sample size (< 200 patients)
. Power analysis performed (pain, n = 35 per group)

BN 0 N =

. Discharge criteria comprised
i) an NRS of 3 or less

ii) stable vital signs

iii) ambulation ability

iv) absence of urinary retention
Medication
Patients were premedicated with alprazolam (0.5 mg orally) 1 hour before surgery. For
postoperative pain control, paracetamol (15 mg/kg) and ketorolac (0.5 mg/kg) were
administered after induction of anaesthesia. Dexamethasone 5 mg IV, droperidol 1.25
mg IV, and ondansetron 4 mg IV were given as antiemetic prophylaxis also at induction.
Postoperative nausea and vomiting was treated with alizapride 50 mg IV. If the NRS
exceeded 3, patients received piritramide boli of 2 mg IV
Pain medication prescribed at discharge was paracetamol 1 g by mouth 3 per day, ibupro-
fen 400 mg by mouth 3 per day, and tramadol hydrochloride 50 mg by mouth maximally
4 per day. The patients were recommended to take paracetamol and ibuprofen in a fixed
scheme and tramadol only for breakthrough pain
Anaesthesia
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Dewinter 2016  (Continued)

The anaesthesia regime was standardized in both groups

Funding: N/A

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: “...patients were randomly as-
signed to either the lidocaine group (L
group) or the placebo group (P group) us-
inga computer-generated random table...”

Allocation concealment (selection bias) Low risk

Quote: “allocation concealment was en-
sured by enclosing assignment in sealed,
opaque, sequentially numbered envelopes,
which were opened only after arrival of the

patient in the operation room.”

Blinding of participants and personnel Unclear risk
(performance bias)
All outcomes

Quote: “the study medication was prepared
by an independent anesthetist not involved
in the treatment or follow-up of the study
patients.”

No explicit statement on blinding of par-
ticipants and personnel

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No statement on blinding of outcome as-

SESsor.

Incomplete outcome data (attrition bias)  Low risk
All outcomes

Dropout rate: 3%:0%

One patient in the intervention group was
excluded from analysis due to a change in
type of operation. Missing outcome data
from one patient are unlikely to be related
to true outcome

Selective reporting (reporting bias) Low risk

The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the re-
view have been reported in the prespecified
way. The study has been prospectively reg-
istered on 26/07/2011 (EUDRACT 2011-
001315-31)

Other bias Low risk

The study appears to be free of other
sources of bias.
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El-Tahan 2009

Methods Randomized, placebo-controlled trial. No statement on allocation concealment. Partic-
ipants, personnel, and outcome assessors were blinded
The study aimed to evaluate the effects of perioperative lidocaine on the haemodynamic
and hormonal responses for caesarean delivery
The study was conducted in Saudi Arabia. Date not published.
Participants Number assessed for eligibility: N/A
Number randomized: 90 — 45:45
Number analysed: 45:45
Inclusion criteria
Women (ASA T and II) with uncomplicated, singleton pregnancy of at least 36 weeks
of gestation, who refused regional anaesthesia and were scheduled for elective caesarean
delivery under general anaesthesia
Exclusion criteria
History of cardiac, liver, or kidney diseases; allergy to amide local anaesthetics; epilepsy;
those taking cardiovascular medications; those with pregnancy-induced hypertension;
evidence of intrauterine growth restriction or foetal compromise
Baseline details
Experimental group (n = 45)
Mean age (years): 28.1
M = 0%, F =100%
Mean weight (kg): 75.3
ASA T/II: N/A
Mean duration of anaesthesia (min): 43.2
Main surgical procedures: caesarean section
Control group (n = 45)
Mean age (years): 26.5
M = 0%, F = 100%
Mean weight (kg): 75.4
ASA T/II: N/A
Mean duration of anaesthesia (min): 40.8
Main surgical procedures: caesarean section
Interventions Experimental group (45 patients)
Patients received an i.v. bolus of 1.5 mg/kg lidocaine 1.5% infused for 10 min, at 30
min before induction of anaesthesia, followed by constant infusion at 1.5 mg/kg/hrs of
the same solution continued until 60 min after skin closure
Control group (45 patients)
Placebo identical setting.
Outcomes The primary endpoint of the study was post-induction BP.
Dichotomous
1. Postoperative nausea and vomiting (observation period not described)
2. Side effects (arrhythmia, light-headedness, headache, perioral numbness, tunnel
vision, seizures)
Continuous
1. Perioperative heart rate and MAP (data presented graphically)
2. Plasma cortisol concentration (data presented graphically)
3. Neonatal data (Apgar score 1 and 5 mins, neonatal adaptive capacity score at 15
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El-Tahan 2009 (Continued)

mins, 2 hrs, 24 hrs, umbilical vein and artery acid-base status

Notes 1. Only women, obstetrics
2. Small trial sample size (< 200 patients)
3. Power analysis performed (post-induction BP, n = 45)
Medication
“Hydromorphone 0.4 mg IV was administered every 5 min to maintain a NRS pain
score less than 4 out of 10. In cases of postoperative nausea or vomiting, subjects received
10 mg IV metoclopramide. Before PACU discharge, subjects were started on a PCA
intravenous pump set to deliver 1 mg of intravenous morphine equivalent, no basal
rate and lockout time of 10 min. Subjects also received 30 mg of intravenous ketorolac
every 6 for 24 hrs. Total postoperative opioid consumption (24 hrs) was calculated in
equivalent doses of intravenous morphine.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “the subjects were allocated ran-
domly to two groups using a computer-

generated randomization code.”

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Quote: ¢

was blinded to the study solution, gave

Low risk another anaesthesiologist, who
the anaesthetic and was instructed to avoid
using local anaesthetics, and a third per-
formed the assessments. All staff in the op-
erating room were unaware of the random-
ization code.”

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Quote: “...and a third performed the assess-
ments.” No statement on blinding of out-

come assessor

Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals, no exclusions.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
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Farag 2013

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
The authors tested the primary hypothesis that perioperative IV lidocaine administration
during spine surgery (and in the PACU for no more than 8 hrs) decreases pain and/or
opioid requirements in the initial 48 postoperative hours
The study was conducted in the USA from September 2009 to October 2011
(NCT00840996)

Participants Number assessed for eligibility: 2578
Number randomized: 116 — 58:58
Number analysed: 57:58
Inclusion criteria
ASA Status I to III patients, between the ages of 18 and 75 yrs, who were scheduled for
elective multilevel spine surgery with or without instrumentation
Exclusion criteria
Contraindication to lidocaine, such as those with substantial hepatic impairment (alanine
aminotransferase or aspartate transaminase more than twice normal), renal impairment
(serum creatinine >2 mg/dl), seizure disorder requiring medication within 2 yrs, and/or
planned epidural anaesthesia or analgesia
Baseline details
Experimental group (n = 57)
Mean age (years): 58
M = 61.4%, F = 38.6%
Mean BMI (kg/m?): 29
ASA TI/III + IV: 45:16
Case duration (min): 280
Superior vertebral region (n): cervical (28), thoracic (7), lumbosacral (25)
Control group (n = 58)
Mean age (years): 54
M = 60.3%, F = 39.7%
Mean BMI (kg/mz): 30
ASA TI/ITI+1V: 24:24
Case duration (min): 259
Superior vertebral region (n): cervical (26), thoracic (1), lumbosacral (31)

Interventions Experimental group (57 patients)
Patients received IV lidocaine (2 mg/kg/hr) with maximum of 200 mg/hr starting at
induction of anaesthesia and continuing until discharge from the PACU or a maximum
of 8 hrs
Control group (58 patients)
Control patients received an equal volume of saline placebo.

Outcomes The primary endpoint of the study was reduction in pain/morphine requirements
Dichotomous

1. Postoperative nausea and vomiting reported at POD 1 and POD 2
2. Adverse events during hospital stay (pneumonia, respiratory failure, cardiac arrest,

arrhythmia, congestive heart failure, stroke, intravascular coagulopathy,
thromboembolytic disease, delirium, sepsis, upper gastrointestinal bleeding,
gastrointestinal block, ureteral obstruction, wound infection, sepsis, readmission)
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Farag 2013  (Continued)
3. Level of satisfaction for pain control (excellent/satisfied/poor) at 72 hrs
4. Number of patients with extra pain rescue analgesic medication
Continuous
1. Pain score (VRS 0 to 10) at 0 to 2 hrs, 2 to 4 hrs, 4 to 6 hrs, 6 to 8 hrs, overnight,
POD 1, and POD 2 (data presented graphically)
2. Opioid consumption (IV morphine equivalent dose, mg) at 0 to 2 hrs, 2 to 4 hrs,
4 to 6 hrs, 6 to 8 hrs, overnight, POD 1, and POD 2 (data presented graphically)
3. Length of hospital stay (days)
4. Fatigue score (VAS) - 1 month, - 3 months
5. Short-form-12 health survey
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (reduction of morphine requirements, n = 58)
3. Patients using preoperative chronic opioids for more than 6 months were
included in the study (table 1: placebo 32.8%; lidocaine 15.8%)
Medication
“Postoperatively, pain was treated with PCA with morphine sulfate at a concentration
of 1 mg/ml, with a demand dose of 1 mgand a lockout interval of 10 min. Comparable
doses of fentanyl or hydromorphone were used on patients unable to tolerate morphine.
Bolus doses of opioid were provided if additional analgesia was required. Patients were
transitioned to oral opioids on the first POD according to the pain management protocol
at our institution.”
Anaesthesia
The anaesthesia regime was not standardized (“Anesthetic, fluid, and transfusion man-
agement was at the discretion of the attending anesthesiologist.”)
Funding
“Support was provided solely from institutional and/or departmental sources.”
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patients were assigned to one of

bias)

two groups using a reproducible set of com-
puter-generated random numbers...”

Allocation concealment (selection bias)

Unclear risk

Quote:

tially numbered opaque envelopes until just

...that were maintained in sequen-

before induction of anaesthesia.” Not men-
tioned if envelopes were sealed

Blinding of participants and personnel Low risk Quote: “investigators, clinicians, and pa-
(performance bias) tients were all fully blinded to treatment al-
All outcomes location.”
Blinding of outcome assessment (detection Low risk Quote: “investigators, clinicians, and pa-
bias) tients were all fully blinded to treatment al-
All outcomes location.”
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Farag 2013  (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Dropout rate (experimental/control): 2%:
0%
Patients with protocol violations (one in
each group) were included in an inten-
tion-to-treat analysis; one patient was with-
drawn from the study (rescheduled for out-
patient surgery)

Selective reporting (reporting bias)

Low risk The study protocol is available and all
of the study’s prespecified primary out-
comes that are of interest in the review
have been reported in the prespecified way.

(NCT00840996)
Other bias Low risk The study appears to be free of other
sources of bias.

Grady 2012

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
The study tested the hypothesis that perioperative IV lidocaine and/or ketamine in
patients undergoing open abdominal hysterectomy improves rehabilitation as measured
by a 6-minute walk distance (6-MWD) on the second postoperative morning
The study was conducted in the USA from September 2008 to October 2010
(NCT00721110)

Participants Number assessed for eligibility: 212
Number randomized: 62 — ?:? (numbers in the reported flow diagram unclear)
Number analysed: ?:? (numbers in the reported flow diagram unclear)
Inclusion criteria
ASAT to III patients between the ages of 18 and 75 years who were scheduled for elective
open abdominal hysterectomy for fibroid disease or uterine myomectomy
Exclusion criteria
Chronic pain at any site requiring treatment, contraindication to ketamine or lidocaine,
history of significant axis I psychiatric disease, substantial hepatic (alanine aminotrans-
ferase or aspartate aminotransferase > 2 times normal) or renal (serum creatinine > 2 mg/
dL) impairment, seizure disorder requiring medication within the previous 2 years, and
planned spinal or epidural anaesthesia or analgesia
Baseline details
Experimental group (n = 31)
Mean age (years): 46
M = 0%, F = 100%
Mean BMI (kg/m?): 29
ASA T/II/1II: 0:87:13
Duration of anaesthesia (min): N/A
Main surgical procedure: open abdominal hysterectomy for fibroid disease or uterine
myomectomy
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Grady 2012 (Continued)

Control group (n = 31)

Mean age (years): 47

M = 0%, F = 100%

Mean BMI (kg/m?): 29

ASA /II/1II: 6:81:13

Duration of anaesthesia (min): N/A

Main surgical procedure: open abdominal hysterectomy for fibroid disease or uterine

myomectomy
Interventions Experimental group (31 patients)
Lidocaine was given as a bolus (1.5 mg/kg) at induction of anaesthesia, followed by
lidocaine infusion of 2 mg/kg/hr for the first 2 hours, and then 1.2 mg/kg/hrs for 24
postoperative hours
Control group (31 patients)
Placebo treatment.
Outcomes The primary endpoint of the study was 6-MWD.
Dichotomous
1. Postoperative nausea and vomiting reported at PACU and POD 1
Continuous
1. 6-MWD in meters on the second postoperative morning
2. Pain score (VRS 0 to 10) at PACU admit, PACU discharge, POD 1, POD 2
3. Opioid consumption (IV morphine equivalent dose, mg) intraoperatively and at
PACU, POD 1, and POD 2.
4. Fatigue score (VRS) POD 1
Notes 1. All female patients
2. Small trial sample size (< 200 patients)
3. Power analysis performed (6-MWD, n = 32)
4. There is ambiguity concerning the numbers of patients allocated to the groups
and finally analysed; the presented flow diagram may contain some misleading labelling
Medication
“Initial postoperative pain was treated with bolus IV morphine and then with IV pa-
tient-controlled morphine (bolus = 1 mg, lockout interval = 6 minutes, basal rate = 0)
. Fentanyl or hydromorphone was substituted in morphine-intolerant patients. Patients
transitioned on the first POD to oral acetaminophen 325 mg with oxycodone 5 mg
every 4 hours as needed.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Supported by internal funding.”
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “treatment assignments were based
bias) on computer-generated, randomized as-
signments.”
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Grady 2012 (Continued)

Allocation concealment (selection bias) Low risk

Quote: “..maintained in sequentially
numbered, sealed opaque envelopes.”

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “study medications were prepared
by our hospital pharmacy, and all clinicians
and investigators were blinded to treat-
ment.” Due to adequate blinding of per-
sonnel patients have to be unaware of group
allocation

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “study medications were prepared
by our hospital pharmacy, and all clinicians
and investigators were blinded to treat-

ment.”

Incomplete outcome data (attrition bias)  High risk
All outcomes

Dropout rate unclear.

Two patients withdrew before they received
interventions and were thus excluded from
the study based on the modified intention-
to-treat principle. From the study report it
is unclear how many participants were al-
located to the groups, excluded post-allo-
cation and were finally analysed

Selective reporting (reporting bias) Low risk

The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the review
have been reported in the prespecified way.

(NCT00721110)

Other bias Low risk

The study appears to be free of other

sources of bias.

Grigoras 2012

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors

were blinded

The aim of this study was to evaluate the impact of intravenous lidocaine on acute

and persistent post-surgical pain, analgesic requirements, and sensation abnormalities in

patients undergoing surgery for breast cancer
The study was conducted in Ireland from December 2008 to December 2009

Participants Number assessed for eligibility: 36
Number randomized: 36 — 17:19
Number analysed: 17:19
Inclusion criteria
Women, breast cancer surgery, ASA I to IL.
Exclusion criteria
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Grigoras 2012

(Continued)

Preexisting malignancy, chronic infection, pain conditions, pregnancy, diabetes, thyroid
disorder, severe cardiac, renal or hepatic disease, previous breast surgery other than biopsy,
psychiatric illness, neurological disease, contraindications for lidocaine or morphine use,
and patient refusal

Baseline details

Experimental group (n = 17)

Mean age (years): 55.9

M = 0%, F = 100%

Mean weight (kg): 70.8

ASA I/II: 6:11

Duration of surgery (min): 60.6

Main surgical procedure (n): mastectomy with axillary node clearance (3), wide local
excision with sentinel lymph node mapping (14)

Control group (n = 19)

Mean age (years): 56.8

M = 0%, F = 100%

Mean weight (kg): 68.1

ASA I/II: 8:11

Duration of surgery (min): 71.2

Main surgical procedure (n): mastectomy with axillary node clearance (5), wide local
excision with sentinel lymph node mapping (14)

Interventions Experimental group (17 patients)
Before induction of general anaesthesia, patients received a bolus of intravenous lidocaine
1.5 mg/kg followed by a continuous infusion of lidocaine 1.5 mg/kg/hr until 1 hr of
skin closure
Control group (19 patients)
The control group received an equal volume of saline.
Outcomes The primary endpoint of the study was persistent post-surgical pain at 3 month after
breast surgery
Dichotomous
1. Postoperative nausea and vomiting reported at 1 hr
2. Adjuvant therapy in 3 month: radiotherapy, chemotherapy, surgery
Continuous
1. Chronic pain assessment; persistent post-surgical pain at 3 months
2. Pain score (VAS 0 to 100) at rest and movement at 2 hrs, 4 hrs, 1 day, 2 days, 3
days, 4 days, 5 days, 6 days, and 7 days (data presented graphically)
3. Opioid consumption (IV morphine equivalent dose, mg) intraoperatively and at
2 hrs, 4 hrs, 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, and 7 days
Notes 1. All female patients
2. Small trial sample size (< 200 patients)
3. Power analysis performed (persistent post-surgical pain, n = 17)
Medication
“Intraoperative analgesia in both groups consisted of paracetamol IV 1 g, diclofenac IV
75 mg, and morphine sulphate PRN IV. Morphine was administered after induction of
general anaesthesia and titrated according to patient response to surgical stimuli. Post-
operatively, patients in both groups received a standard analgesic regimen (morphine
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sulphate by patient controlled analgesia pump, 1 mg maximally every 5 minutes; di-
clofenac sodium, 50 mg PO/PR, 12 hourly PRN; paracetamol, 1 g PO/PR, 6 hourly
PRN; tramadol 100 mg intramuscular/by mouth PRN as rescue medication)”

Anaesthesia

The anaesthesia regime was standardized in both groups.

Funding
No funding mentioned

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patients were randomly allocated

bias)

to 1 of 2 groups based on computer gener-
ated code”

Allocation concealment (selection bias)

Unclear risk

Quote: “...sequentially numbered opaque
envelopes.” Not mentioned that envelopes
were sealed

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk

Quote: “on the morning of surgery an
anaesthetist who was not involved in the
patient’s evaluation opened the envelope..
. None of the investigators involved in pa-
tients management were aware of the group
assignment.” Due to adequate blinding of
personnel patients have to be unaware of
group allocation

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk

Quote: “none of the investigators involved
in ... data collection were aware of the
group assignment.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk

Quote: “each patient was assessed 3 month
after surgery.” No withdrawals

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry and
no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 96

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Groudine 1998

Methods Randomized, placebo-controlled trial. No information provided on random sequence
generation and allocation concealment. Participants and outcome assessors were blinded.
Anaesthesiologists were unblinded
This study examined whether many of the beneficial effects on bowel function seen
with epidural lidocaine are also present when the drug is given parenterally in patients
undergoing radical retropubic prostatectomy
The study was conducted in the USA from May 1995 to August 1996
Participants Number assessed for eligibility: N/A
Number randomized: 40 — 20:20
Number analysed: 18:20
Inclusion criteria
Male patients undergoing radical retropubic prostatectomy, ASA I to II
Exclusion criteria
Preexisting disorder of the gastrointestinal tract; used enemas, opioids, or anticholinergic
medication chronically; or were ASA physical status III or more
Baseline details
Experimental group (n = 18)
Mean age (years): 64.4 (mean age of all experimental and control patients)
M =100%, F = 0%
Mean weight (kg): N/A
Mean ASA: 2.2
Duration of surgery (min): N/A
Main surgical procedure: radical retropubic prostatectomy
Control group (n = 20)
Mean age (years): 64.4 (mean age of all experimental and control patients)
M =100%, F = 0%
Mean weight (kg): N/A
Mean ASA: 2.3
Duration of surgery (min): N/A
Main surgical procedure: radical retropubic prostatectomy
Interventions Experimental group (18 patients)
Before induction of general anaesthesia, patients received a bolus of intravenous lidocaine
1.5 mg/kg followed by a continuous infusion of lidocaine 1.5 mg/kg/hr until the patients
arrived in PACU. The infusion was terminated 60 min after skin closure
Control group (20 patients)
Control patients received an equal volume of saline.
Outcomes Dichotomous
1. Surgical complication (deep vein thrombosis)
2. Adverse events (postoperative fever, blood culture required, perioperative
mortality)
Continuous
1. First bowel movement (hrs)
2. First flatus (hrs)
3. Hospital stay (days)
4. Total pain score (VAS 0 to 100)
5. Opioid consumption (morphine, mg), PACU and ward
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6. Ketorolac consumption (mg)

Notes 1. Only male patients
2. Small trial sample size (< 200 patients)
3. No sample size calculation reported
4. Exclusion criteria were reported as ASA > II; however, patients were included with
ASAIII
Medication
“Ketorolac (30 mg IV) was initiated for all patients in the PACU unless there was a
contraindication (history of peptic ulcer disease, renal disease, or concerns about post-
operative haemostasis) and continued (15 mg IV) every 6 hrs if needed for pain control.
Morphine was used for breakthrough pain and for those patients not receiving ketorolac.
Anaesthesia
The anaesthesia regime was not standardized (“fexibility in opioid use”)
Funding
No funding mentioned
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “...a number from 1 to 40 was ran-

bias)

domly drawn. Even-numbered patients re-
ceived lidocaine. Odd-numbered patients
were assigned to the control group.” In-
sufficient information about the sequence
generation process provided

Allocation concealment (selection bias)

Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Quote: “the nursing staff, surgeons, and pa-
tients were all blinded.”; “...anaesthesiol-
ogists were not blinded and were not in-
volved in any of the data collection...”

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk

Quote: “pain scores and inquiries about
first flatus and bowel movements were
all made by a nurse blinded only to the
patient” s lidocaine status.”

Incomplete outcome data (attrition bias)
All outcomes

High risk

Dropout rate (experimental/control):
10%:0%

Quote: “two patients from the lidocaine
group were excluded from analysis. One
patient withdrew his consent before induc-
tion. The other patient had multiple surgi-
cal complications....The remaining 38 pa-

tients completed the study.” The reason
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for missing data (due to surgical complica-
tions) is likely to have an impact on rele-
vant outcomes

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias

Low risk The study appears to be free of other
sources of bias.

Herroeder 2007

Methods

Randomized, placebo-controlled trial. No information provided on allocation conceal-
ment. Participants and personnel were blinded. No statement on blinding of outcome
assessors

This study aimed to evaluate beneficial effects of systemic lidocaine and to provide
insights into underlying mechanisms in patients undergoing colorectal surgery

The study was conducted in Germany from September 2002 to December 2004

Participants

Number assessed for eligibility: 77

Number randomized: 66 — 33:33

Number analysed: 31:29

Inclusion criteria

Patients undergoing colorectal surgery, not willing or unable to receive an epidural
catheter, ASA I to III, 18 to 75

Exclusion criteria

Known allergies to local anaesthetics, chronic use of analgesics or corticosteroids, un-
derlying inflammatory bowel disease (Crohn’s disease or ulcerative colitis), prolonged
postoperative ventilatory support, impaired liver function, and severe cardiac arrhythmia
Baseline details

Experimental group (n = 31)

Mean age (years): 56.13

M =61.3%, F = 38.7%

Mean weight (kg): 75.88

ASA T/II/III: 2:21:8

Duration of surgery (min): 194.3

Main surgical procedure (n): Ileocecal resection (2), hemicolectomy (6), subtotal colec-
tomy (0), proctocolectomy (1), sigmoid resection (12), anterior rectum resection (5),
rectum extirpation (3), others (2)

Control group (n = 29)

Mean age (years): 56.93

M =51.7%, F = 48.3%

Mean weight (kg): 73.59

ASA T/II/III: 3:23:3

Duration of surgery (min): 210.5

Main surgical procedure (n): Ileocecal resection (0), hemicolectomy (9), subtotal colec-
tomy (1), proctocolectomy (3), sigmoid resection (8), anterior rectum resection (4), rec-
tum extirpation (2), others (2)
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Interventions Experimental group (31 patients)
Before induction of general anaesthesia, an intravenous lidocaine bolus (1.5 mg/kg) was
administered followed by a continuous lidocaine infusion (2 mg/min) until 4 hours
postoperatively
Control group (29 patients)
Patients in the control group were treated likewise with normal saline

Outcomes The primary endpoint of the study was length of hospital stay
Dichotomous
- Surgical complications (anastomotic leak, gastrointestinal atonia defined as postoper-
ative ileus > 5 days, wound healing disturbances)
- Adverse events (hospital mortality, morbidity)
Continuous

1. First defaecation postoperatively (hrs)

2. First bowel sounds and flatus (hrs), (data presented graphically)

3. Length of hospital stay (days), (data were presented as median with IQR)

4. Length of PACU stay (min)

5. Pain score (VAS 0 to 10) during rest and coughing at 2 hrs, 4 hrs, 24 hrs, 36 hrs,
48 hrs, 60 hrs, 72 hrs, 84 hrs, 96 hrs, 108 hrs, 120 hrs, 132 hrs, 144 hrs, and 156 hrs,
(data presented graphically)

6. Total postoperative piritramide consumption (mg)

7. Cytokine plasma levels (IL-6, IL-8, IL-18, tumour necrosis factor-o¢, C3a, IL-1ra,
IL-10)

8. Expression of cluster of differentiation 11b, cluster of differentiation 62L, cluster
of differentiation 62P, cluster of differentiation platelet-leukocyte interaction

Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (length of hospital stay, n = 28)

Medication
“After surgery, patients were transferred to the postoperative anaesthesia care unit (PACU)
and discharged not earlier than 30 minutes after completion of lidocaine/saline treat-
ment. PCA devices were adjusted to a demand dose of 2 mg piritramide and a lockout
period of 10 minutes without basal infusion. Additionally, after transfer to the ward, 1
g metamizol or in case of contraindications 1 g paracetamol was given every 6 hours.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Supported in part by the Medical Faculty, University of Heidelberg, Germany (F203699
to S.P. and M.W.H; F206639 to S.H. and M.W.H.) and by institutional money from
the Department of Anesthesiology, University of Heidelberg, Germany.”

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patients were randomly assigned to
bias) cither lidocaine or placebo treatment using
the following multi step protocol to mini-
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mize effects of type and length of surgery.
Dependent on the surgical procedure per-
formed, patients were allocated to 2 differ-
ent groups (colectomy vs. rectum resection)
. Each group was subdivided into blocks
consisting of 6 patients.”

Allocation concealment (selection bias) Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “patients in the control group were
treated likewise using NaCl 0.9% in a dou-
ble-blinded fashion.” “The study medica-
tion was prepared by an anaesthesiologist
not involved in further treatment of the pa-
tients. The anaesthesia team and all other
staff involved in patient care were blinded
to study group assignments. ”

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No statement on blinding of outcome as-
SESSOrs.

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

Dropout rate (experimental/control): 6%:
12%

Quote: “because of intraoperative hy-
pothermia, 2 patients in each group re-
quired prolonged ventilatory support and
had to be excluded during the postoperative
course. In addition, 2 patients of the con-
trol group dropped (unknown drug abuse)

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and
no published study protocol
Other bias Low risk The study appears to be free of other
sources of bias.
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Insler 1995

Methods Randomized, placebo-controlled trial. Sequence generation based on date of admission.
No information provided on allocation concealment. Participants and personnel were
blinded. No statement on blinding of outcome assessors
This study was designed to evaluate whether a continuous low-dose lidocaine infusion
reduces postoperative pain and anxiety in patients undergoing CABG and to retrospec-
tively examine time to extubation, ICU stay, and hospital length of stay
The study was conducted in the USA. Date not published.

Participants Number assessed for eligibility: N/A
Number randomized: 100 — 50:50
Number analysed: 44:45
Inclusion criteria
Hospital patients undergoing first-time CABG
Exclusion criteria
Patients > 75 years, hepatic dysfunction, vitamin K deficiency, serum albumin < 3.0 mg/
dl, serum bilirubin > 2.0 mg/dl. Renal impairment, serum creatinine > 1.8 mg/dl, severe
left ventricular dysfunction, concomitant valvular surgery, CABG reoperation, patients
with pacemakers or atrial and/or ventricular arrhythmias
Baseline details
Experimental group (n = 44)

Mean age (years): 62.65 (mean age of all experimental and control patients)

M =81%, F =19%

Mean weight (kg): 64.5 to 85.3 kg (range of weight for all experimental and control
patients)

ASA I/II: N/A

Duration of surgery (min): N/A

Main surgical procedure: CABG

Control group (n = 45)

Mean age (years): 62.65 (mean age of all experimental and control patients)

M =75%, F = 25%

Mean weight (kg): 64.5 to 85.3 kg (range of weight for all experimental and control
patients)

ASA T/II: N/A

Duration of surgery (min): N/A

Main surgical procedure: CABG

Interventions Experimental group (44 patients)

An infusion was begun after induction of anaesthesia and before surgical incision. An
intravenous dose of 1.5 mg/kg was administered over a 10-minute period, followed by
an infusion of 30 pg/kg/min throughout surgery and for up to 48 hours in the ICU
unless discharged earlier
Control group (45 patients)
The control group received a placebo substitute.
Outcomes The primary endpoint of the study was postsurgical pain.
Dichotomous
1. Adverse events (hospital mortality, exploration for re-bleeding, myocardial
infarction)
Continuous
1. Heart rate at 16 hrs, central venous pressure at 2 hrs and 8 hrs, pulmonary artery
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pressure at 2 hrs

2. Length of hospital stay (days), (data were presented as median with IQR)

3. Length of ICU stay (hrs)

4. Pain score (visual analogue pain scoring system 0 to 10) at 4 hrs, 8 hrs, 16 hrs, 24
hrs, 48 hrs, and 96 hrs (data presented graphically)

5. Sedation score at 1 hrs, 2 hrs, 4 hrs, 8 hrs, 16 hrs, 24 hrs, 48 hrs, and 96 hrs (data
presented graphically)

6. Total postoperative fentanyl consumption (pg)

7. Total postoperative midazolam consumption (mg)

8. Total postoperative propranolol consumption (mg)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (pain, n = 44)
Medication
“If the patient experienced pain, residual neuromuscular blockade or anxiety as evidenced
by hypertension (systolic blood pressure greater than 150 mmHg), or tachycardia (heart
rate greater than 100 beats per minute), if a conscious patient was unable to maintain
a sustained 5-second head lift, or if a patient experienced a direct communication of
pain or discomfort in response to questioning, he or she was treated with intravenous
fentanyl and/or midazolam via the following standardized regimen. Fentanyl was admin-
istered an 250-1xg intravenous increments every 15 minutes until a total of I mg was
reached. If these demonstrated features were still evident, then intravenous midazolam
was administered in 0.5-mg increments every 5 minutes until the patient was judged
comfortable according to the previously cited criteria or a total of 5 mg was reached.
If a hyperdynamic situation persisted, then propranolol was administered in 0.25-rag
intravenous increments until the situation abated or a total of 1.0 mg was administered.

»

Anaesthesia

The anaesthesia regime was standardized in both groups.
Funding

No funding mentioned

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quote: “a double-blinded, randomized,
and prospective approach.” “Patients ac-
cepted into the study were numbered se-

quentially 1 through 100.”

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “...pharmacy-prepared lidocaine
infusion (L) in an 8 mg/ml concentra-
tion, or placebo substitute (P), numbered
1 through 100, was sent to the operating
room on the day of surgery...” Itis not clear

who was responsible for randomisation and
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informed the pharmacy how to prepare the
study drugs (i. e. which number referred
to which group). Therefore, it is unclear if
blinding of personnel and participants was
adequate

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No statement on blinding of outcome as-
SESsors.

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Dropout rate (experimental/control):
12%:10%

Eleven patients were excluded and reasons
were described. Reasons for exclusion (e.g.
ventricular arrhythmia) may be related to
the intervention

One patient in the lidocaine group was ex-
cluded due to death (multi-organ system

failure)

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias High risk Patients in the placebo group received an
intravenous bolus of lidocaine (1.5 mg/kg)
if ventricular ectopy or fibrillation occurred
during surgery (CABG)

Ismail 2008

Methods Randomized, placebo-controlled trial. No statement on blinding of participants, per-

sonnel, and outcome assessors within the abstract

This study was designed to assess the effect of lidocaine infusion on perioperative stress

response, propofol and alfentanil consumption intraoperatively, recovery characteristics

and postoperative analgesia during total intravenous anaesthesia in patients undergoing

discectomy
The study was conducted in Egypt. Date not published.

Participants

Number assessed for eligibility: N/A

Number randomized: N/A — 30:30

Number analysed: N/A

Inclusion criteria

Patients scheduled to undergo lumbar discectomy.
Exclusion criteria

N/A

Baseline details

Experimental group (n = 30)

Mean age (years): N/A
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M =N/A, F=N/A

Mean weight (kg): N/A

ASA I/II: N/A

Duration of anaesthesia (min): N/A

Main surgical procedure (n): lumbar discectomy
Control group (n = 30)

Mean age (years): N/A

M =N/A, F =N/A

Mean weight (kg): N/A

ASA T/II: N/A

Duration of anaesthesia (min): N/A

Main surgical procedure (n): lumbar discectomy

Interventions Experimental group (30 patients)
Thirty minutes before anaesthesia induction, the patients in the lidocaine group received
lidocaine bolus i.v. injection of 1.5 mg/kg, followed by an i.v. infusion of 1.5 mg/kg/hr
until 10 minutes after extubation
Control group (30 patients)
Thirty minutes before anaesthesia induction, the control group received a 0.1 ml/kg i.
v. bolus of 0.9% saline, followed by a constant infusion at 0.1 ml/kg/hr continued until
10 minutes after extubation

Outcomes The authors stated within the abstract “Hemodynamic variables, plasma cortisol, propo-
fol and alfentanil consumption, postoperative pain scores and analgesic rescue require-
ment were recorded.” No detailed information provided within the abstract

Notes Abstract only. No response on full text request from the authors as well as the journal.
No relevant data for this review

1. Small trial sample size (< 200 patients).

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Quote: “sixty patients undergoing lumbar

bias)

discectomy were randomly allocated to re-
ceive lidocaine (Lidocaine group) or saline
(Control group)...”. No method of ran-
domization described within the abstract

Allocation concealment (selection bias) Unclear risk No statement within the abstract.

Blinding of participants and personnel Unclear risk No statement within the abstract.
(performance bias)

All outcomes

Blinding of outcome assessment (detection Unclear risk No statement within the abstract.

bias)

All outcomes
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Incomplete outcome data (attrition bias)  Unclear risk No statement within the abstract.
All outcomes
Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias

Unclear risk There is no assessment possible due to pub-
lication; in abstract form only

Jain 2015

Methods

Randomized, controlled trial. No exact statement on blinding

The aim of this study was to investigate whether IV perioperative lignocaine (bolus and
infusion) would be able to produce both the effects simultaneously in elective laparo-
scopic cholecystectomies

The study was conducted in India. Date not published.

Participants

Number assessed for eligibility: N/A

Number randomized: 60— 30:30

Number analysed: 60— 30:30

Inclusion criteria

ASATtolI, age between 20 and 50 years and weighing between 40 and 70 kg, undergoing
elective laparoscopic cholecystectomy (non-malignant)

Exclusion criteria

cardio-respiratory, renal, hepatic or endocrine disease, predicted difficult tracheal intu-
bation;

whenever the surgical procedure necessitated the conversion of laparoscopic to open
cholecystectomy or surgical time exceeded 180 min, patients were excluded from the
study

Baseline details

Experimental group (n = 30)

Mean age (years): 34.97, SD = 11.06

M = 0%, F = 100%

Mean weight (kg): 53.90, SD = 9.06

ASA U1 (n): N/A

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): 54.80, SD = 9.14

Main surgical procedures (n): laparoscopic cholecystectomy (30)

Control group (n = 30):

Mean age (years): 34.43, SD = 9.71

M = 0%, F = 100%

Mean weight (kg): 52, SD = 10.31

ASA I/II (n): N/A

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): 53.37, SD = 8.47

Main surgical procedures (n): laparoscopic cholecystectomy (30)
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Interventions Experimantal group (30 patients):
In Group Lidocaine, patients received ten min prior to induction preservative free lig-
nocaine 2 % 1.5 mg/kg IV bolus (made to a volume of 6 ml with normal saline) ad-
ministered over a period of 10 min and thereafter an infusion at a rate of 1.5 mg/kg/
hr (pre-diluted in normal saline made to a volume of 6 ml/hr). It was continued till the
end of first post-operative hour. The maximum duration of infusion was kept to 180
min (including 1 hr post-operative infusion) as a safeguard against potential lignocaine
toxicity
Control group (30 patients)
Ten min prior to induction of anaesthesia patients received 6 ml normal saline as bolus
over 10 min, followed by 6 ml/hr infusion. It was continued till the end of st post-
operative hour. The maximum duration of infusion was kept to 180 min (including 1
hr post-operative infusion) as a safeguard against potential lignocaine toxicity
Outcomes The primary endpoint of the study was MAP (mmHg).
Dichotomous
1. Adverse events (drowsiness, perioral numbness, metallic taste)
Continuous
1. Ketorolac requirement in 24 hrs (mg, mean + SD)
2. Pentazocine requirement in 24 hrs (mg, mean + SD)
3. Pulse rates (per min)
4. MAP (mmHg)
5. Pain free period (NRS < 4) in 24 hrs
Notes 1. All female patients (100%) in both groups
2. Small trial sample size (< 200 patients)
3. Power analysis performed (MAP, n = 28 per group)
4. Oral informed consent
Medication
All patients were premedicated with injection midazolam 0.025 mg/kg IV, injection
ketorolac 0.5 mg/kg IM (maximum of 30 mg), and injection ondansetron 0.1 mg/kg
IV. First dose of ketorolac 0.5 mg/kg (maximum 30 mg) IM was administered when
the NRS > 4 was reported by the patient. Subsequently, if NRS was > 4, the patient
received injection ketorolac IM 6 houtly. Despite administration of ketorolac, if patient
reported NRS > 4, then injection pentazocine 0.25 mg/kg was administered
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
N/A
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “the patients were randomly di-
bias) vided (by chit- in- a- box technique).”
There is insufficient information to decide
whether this technique provided adequate
randomization sequence
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Allocation concealment (selection bias)

Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Quote: “all the cases were done by same
surgeon and anaesthesia given by the same
team. [...] Surgeon and the nursing staff in
the recovery room were also blinded about
the patient’s group.”

It is not explicitly stated that the attending
anaesthetist and the patient were blinded

Blinding of outcome assessment (detection Low risk Quote: “data collection was done by a team
bias) member who was blinded to the group of
All outcomes patient.”

Incomplete outcome data (attrition bias)  Low risk There are no missing data.

All outcomes

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry and
no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.

Kaba 2007

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
The authors tested the hypothesis that perioperative lidocaine infusion facilitates acute
rehabilitation protocol in patients undergoing laparoscopic colectomy
The study was conducted in Belgium from January 2003 until December 2004
(NCT00330941)

Participants Number assessed for eligibility: 58
Number randomized: 45 — 22:23
Number analysed: 20:20
Inclusion criteria
Patients scheduled to undergo laparoscopic colectomy, ASA T to I, age < 70 years
Exclusion criteria
Age greater than 70 years, history of gastroduodenal peptic ulcer or renal failure (con-
traindications to the use of nonsteroidal anti-inflammatory drugs), hepatic insufficiency,
psychiatric disorder, steroid treatment, or chronic treatment with opioid
Baseline details
Experimental group (n = 20)
Mean age (years): 57
M =75%, F = 25%
Mean weight (kg): 77
ASA I/II/III: 7:10:3
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Duration of anaesthesia (min): 169
Main surgical procedure (n): right/left colectomy (3:17), inflammatory bowel disease (1)
, poly resection (3), dolichosigmoid (2), diverticulitis (14)
Control group (n = 20)
Mean age (years): 52
M =55%, F = 45%
Mean weight (kg): 73
ASA T/I/III: 7:12:1
Duration of anaesthesia (min): 170
Main surgical procedure (n): right/left colectomy (6:14), inflammatory bowel disease (4)
, poly resection (5), dolichosigmoid (0), diverticulitis (11)
Interventions Experimental group (20 patients)
Bolus injection of 1.5 mg/kg lidocaine at induction of anaesthesia, then a continuous
infusion of 2 mg/kg/hr intraoperatively and 1.33 mg/kg/hr for 24 hrs postoperatively
Control group (20 patients)
Patients received an equal volume of saline.
Outcomes The primary endpoint of the study was anticipated time for recovery of bowel gastroin-
testinal function (flatus and defaecation)
Dichotomous

1. Postoperative nausea and vomiting (observation period not stated, but likely 48
hrs after surgery as reported for all other variables)
Continuous

1. End-tidal concentration of sevoflurane during laparoscopic colectomy (data
presented graphically)

2. Total dose of intraoperative sufentanil

3. Mean heart rate and arterial pressure during surgery

4. Bispectral index scores

5. Piritramide consumption (mg), 0 to 2 hrs, 2 to 6 hrs, 6 to 20 hrs, 20 to 24 hrs,
and total dose 0 to 24 hrs (data were presented as median with IQR; the data from 0 to
24 hrs showed an asymmetric distribution)

6. Length of hospital stay (days)

7. First defaecation postoperatively (hrs)

8. First flatus (hrs)

9. Pain score (VAS 0 to 100) during rest, mobilization and coughing at 2 hrs, 6 hrs,
day 1 (9.00 am, 1.00 pm, 5.00 pm), day 2 (9.00 am, 1.00 pm, 5.00 pm), (data
presented graphically)

10. Abdominal discomfort (VAS 0 to 100) at 2 hrs, 6 hrs, day 1 (9.00 am, 1.00 pm,

5.00 pm), day 2 (9.00 am, 1.00 pm, 5.00 pm), (data presented graphically)

11. Postoperative fatigue (VAS 0 to 100) at 2 hrs, 6 hrs, day 1 (9.00 am, 1.00 pm, 5.

00 pm), day 2 (9.00 am, 1.00 pm, 5.00 pm), (data presented graphically)

12. Urinary secretion of cortisol, epinephrine, and norepinephrine preoperatively, and

2 hrs, 6 hrs, 24 hrs, and 48 hrs postoperatively

13. Plasma concentrations of glucose, C-reactive protein, cortisol, catecholamines,

and leukocyte counts preoperatively, and 2 hrs, 6 hrs, 24 hrs, and 48 hrs postoperatively
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Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (bowel function, n = 18)
Medication
“Postoperative analgesia was provided in both groups by the combination of the parac-
etamol (acetaminophen) precursor propacetamol (Pro-Dafalgan®; UPSA Medica, Wa-
terloo, Belgium; 2 g propacetamol = 1 g paracetamol), 2 g intravenously 30 min before
the end of surgery and then every 6 hrs, and ketorolac, 30 mg intravenously every 8
hrs. PCA with piritramide (Dipidolor®; Janssen Pharmaceutica, Beerse, Belgium), a
synthetic opioid, was used as rescue medication (bolus = 1 mg, lockout interval = 5 min,
no basal infusion). Twenty-four hours after the end of surgery, the intravenous infusion
of lidocaine or placebo was stopped, and analgesia was provided with oral paracetamol,
1 g every 6 hrs; diclofenac (a nonsteroidal antiinflammatory drug), 75 mg twice daily;
and 100 mg tramadol, if necessary.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Supported in part by a Clinical Research Grant granted to Dr. Kaba by the CHU
de Liege, Litge, Belgium. Dr. Sessler is supported by grant No. GM 061655 from the
National Institutes of Health, Bethesda, Maryland; the Gheens Foundation, Louisville,
Kentucky; the Joseph Drown Foundation, Los Angeles, California; and the Common-
wealth of Kentucky Research Challenge Trust Fund, Louisville, Kentucky.”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “patients were randomly allocated
to two groups based on computer-gener-

ated codes...”

Allocation concealment (selection bias)

Unclear risk Quote: “ codes that were maintained in
sequentially numbered opaque envelopes.”

Not mentioned that envelopes were sealed

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “allocation envelopes were opened
by a pharmacy staff member who then pre-
pared either 2% lidocaine or saline in coded
50-ml syringes.”, “The anaesthesiologist in
charge of the case was unaware of the pa-
tient’s group assignment; the study was thus
fully double blinded.” “The surgeons were
unaware of the patient’s group assignment.
” Patients could not be aware of group as-
signment due to adequate blinding of per-
sonnel

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk Quote: “the clinical personnel recording
these data were not aware of the patient’s

group assignment.”
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Incomplete outcome data (attrition bias)
All outcomes

Low risk Dropout rate (experimental/control): 9%:
13%

Quote: “of the 45 patients enrolled, 5 pa-
tients (3 in the control group and 2 in the
lidocaine group) were eliminated from the
study because the surgeon decided to con-

vert their surgeries to laparotomies...”

Selective reporting (reporting bias)

Unclear risk The study protocol is available and all of
the study’s primary and secondary out-
comes that are of interest in the re-
view have been reported in the protocol.
However, the protocol was retrospectively
registered (May 2000). Participant enrol-

ment (January 2003 to December 2004).

(NCT00330941)
Other bias Low risk The study appears to be free of other
sources of bias.
Kang 2011
Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
This study evaluated the effectiveness of intravenous lidocaine to reduce postoperative
pain in inguinal herniorrhaphy patients
The study was conducted in Korea from December 2009 to September 2010
Participants Number assessed for eligibility: 87

Number randomized: 64 — 32:32

Number analysed: 32:32

Inclusion criteria

Inguinal herniorrhaphy patients aged 18 to 65 years.

Exclusion criteria

Patients who weighed < 45 kg or > 100 kg, had severe underlying cardiovascular (especially
atrioventricular block), renal or hepatic disease and were allergic to local anaesthetics were
excluded. Patients were also excluded if they had received opioids or non-steroidal anti-
inflammatory drugs within the previous one week or were taking these drugs chronically
as pain treatment

Baseline details

Experimental group (n = 32)

Median age (years): 35.5

M =69%, F =31%

Median weight (kg): 67

ASA T/II/III: 21:/6:/5

Duration of anaesthesia (min): 66.03

Main surgical procedure: unilateral inguinal hernia surgery
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Control group (n = 32)
Median age (years): 34.5
M = 63%, F = 37%
Median weight (kg): 66
ASA T/II/1II: 25:4:3
Duration of anaesthesia (min): 63.38
Main surgical procedure: unilateral inguinal hernia surgery

Interventions Experimental group (32 patients)
The lidocaine group received an intravenous bolus of 1.5 mg/kg lidocaine 2 min before
orotracheal intubation followed by a continuous infusion of 2 mg/kg/hr. The intravenous
infusion of lidocaine was started immediately and continued during the operation
Control group (32 patients)
Control patients received an intravenous normal saline bolus injection followed by in-
fusion of normal saline

Outcomes The primary endpoint of the study was the VAS pain score 2 hrs after surgery
Dichotomous

1. Postoperative nausea and vomiting during 48 hrs after surgery
Continuous

1. Pain score (VAS 0 to 100) during rest at 2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs, and 48
hrs, (data presented graphically)

2. Fentanyl consumption (pg/hr), 0 to 2 hrs, 2 to 4 hrs, 4 to 8 hrs, 8 to 12 hrs, 12 to
24 hrs, 24 to 48 hrs and total dose 0 to 48 hrs in pg (data presented graphically)

3. Frequency of button pushes, 0 to 2 hrs, 2 to 4 hrs, 4 to 8 hrs, 8 to 12 hrs, 12 to 24
hrs, 24 to 48 hrs and total number of button pushes 0 to 48 hrs (data presented
graphically)

4. Length of hospital stay (days, presented as median with IQR)

5. First flatus (presented as median with IQR)

6. Time to start a regular diet (days, presented as median with IQR)

Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (pain score, n = 32)
Medication
“The mode of post-operative analgesia was continuous infusion of 0.1 pg/kg per hr
fentanyl plus, by pushing a button on the PCA system, on-demand release of 2 0.1 pg/kg
bolus (total regimen of 100 ml of fentanyl); the PCA had a lockout period of 15 min. In
the case of a persistent VAS pain score > 30 mm, an additional rescue analgesia dose of
50 pg fentanyl was injected intravenously by an investigator to lower the VAS pain score
to < 30 mm. Post-operative nausea and vomiting were treated with 4 mg intravenous
ondansetron as required.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“This research was supported by Chung-Ang University Research Grants in 2010.”
Risk of bias
Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Low risk

Quote: “randomization was based on com-
puterized random-number generation.”

Allocation concealment (selection bias)

Unclear risk

Quote: “the group assignments were kept
in a set of sealed envelopes, each bearing
only the case number on the outside.”

Blinding of participants and personnel Low risk Quote: “all patients, surgeons, anaesthesi-

(performance bias) ologists and the investigator collecting data

All outcomes were unaware of patient” s group assign-
ments.”

Blinding of outcome assessment (detection Low risk Quote: “all patients, surgeons, anaesthesi-

bias)

All outcomes

ologists and the investigator collecting data
were unaware of patient” s group assign-

ments.”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

Dropout rate (experimental/control): 9%:
13%

Quote: “one patient in the control group
was excluded from the study at the con-
clusion of the operation as meperidine was
required to treat post-operative shivering.
Another patient who fit the inclusion crite-
ria replaced this patient.” We assume that
the replacing patient was not randomized
based on the description (no response from
the authors upon request). Replacement
may have an impact on relevant outcomes

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Kasten 1986
Methods Randomized, placebo-controlled trial. No statement on random sequence generation
and allocation concealment. No statement on blinding of participants, personnel, and
OUtCOmE assessors
This study evaluates lidocaine as a supplement to fentanyl for the prevention of haemo-
dynamic abnormalities during CABG surgery
The study was conducted in the USA. Date not published.
Participants Number assessed for eligibility: N/A
Number randomized: 20 — 10:10
Number analysed: 10:10
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(Continued)

Inclusion criteria

Adult male, 45 to 65 yrs old, weight 60 to 100 kg, angiographically proven coronary
artery disease, currently receiving a f8-blocking drug were scheduled for elective CABG
surgery

Exclusion criteria

Left main coronary artery disease; ejection fraction of less than 45%; type II or III atri-
oventricular block; active seizure disorder; lidocaine allergy; hepatic disease; or cimeti-
dine therapy

Baseline details

Experimental group (n = 10)

Mean age (years): 58.1

M, F (%): N/A

Mean weight (kg): 76.8

ASA I/1I: N/A

Duration of anaesthesia (min): N/A

Main surgical procedure: CABG surgery

Control group (n = 10)

Mean age (years): 55.1

M, F (%): N/A

Mean weight (kg): 74.7

ASA I/II: N/A

Duration of anaesthesia (min): N/A

Main surgical procedure: CABG surgery

Interventions

Experimental group (10 patients)

Patients received intravenous lidocaine, 3 mg/kg, followed by an infusion of 0.05 mg/kg/
min, as an adjunct to fentanyl. The infusion was started 2 min before tracheal intubation
and continued until CPB was instituted and then restarted after conclusion of CPB when
the patient was haemodynamically stable

Control group (10 patients)

Patients received saline in addition to fentanyl.

Outcomes

Dichotomous

1. No outcomes reported
Continuous

1. Haemodynamic variables (heart rate, MARD, rate pressure product) during surgery
and anaesthesia

Notes

1. Small trial sample size (< 200 patients)

2. No sample size calculation reported

3. The study provided no relevant outcome to this review
Medication
N/A
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned

Risk of bias
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Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No statement on sequence generation.

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk No statement on blinding of participants

and personnel.

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-

SE€SSOrs.

Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals described.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Kim HJ 2014
Methods Randomized, controlled trial. Single-blinded.
The aim of this study was to compare the effect of lidocaine and dexmedetomidine
infusion during off-pump CABG
The study was conducted in Korea from September 2012 to August 2013
(NCT01688648)
Participants Number assessed for eligibility: 174

Number randomized: 160— 40:40:40:40

Number analysed: 153— 36:40:39:38

Four groups, two not of interest (dexmedetomidine, lidocaine and dexmedetomidine
(combined))

Inclusion criteria

Patients undergoing off-pump CABG by a single surgical team

Exclusion criteria

Surgery with pre-planned CPB; patients diagnosed with arrhythmia with medication or
pacemaker; unexpected conversion to CPB during the surgery

Baseline details

Experimental group (n = 36)

Age (years) (median): 67, IQR (61 - 72)

M = 69.4%, F = 30.6%

Mean weight (kg): 66, SD = 11

ASA /1T (n): N/A
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(Continued)

Mean duration of anaesthesia (min): 339, SD = 52
Mean duration of surgery (min): 283, SD = 50
Main surgical procedures (n): CABG (36)
Control group (n = 38)

Age (years) (median): 65, IQR (57 - 72)

M =73.7%, F = 26.3%

Mean weight (kg): 67, SD =9

ASA I/TI (n): N/A

Mean duration of anaesthesia (min): 302, SD = 52
Mean duration of surgery (min): 247, SD = 50
Main surgical procedures (n): CABG (38)

Interventions

Experimental group (36 patients)

For the lidocaine infusion group (Group LIDO), lidocaine was infused at a dose of 2
mg/kg/hr from the start of anaesthesia induction after a bolus dose of 1.5 mg/kg. Both
lidocaine and dexmedetomidine were infused until 24 hrs after the end of surgery on
(POD 1)

Control group (38 patients)

Neither lidocaine nor dexmedetomidine was infused in the control group

Outcomes

The primary endpoint of the study were cTnl levels.
Dichotomous

1. Inotrope use

2. LEVF 35 « 55%

3. Left main stenosis > 50%

4. Surgical complications (event of myocardial ischaemia, pleural effusion, surgical
wound infection, pulmonary consolidation, neurologic deterioration)

5. Adverse events (one year mortality)
Continuous

1. Length of hospital stay (postoperative days, median + IQR)

2. Amount of remifentanil infused during surgery (pg, mean + SD)

3. Amount of dexmedetomidine infused (mg, mean + SD)

4. Administered volume (crystalloid, colloid, packed red blood cells cell saver,
median + IQR)

5. Estimated blood loss (ml, median + IQR)

6. ICU stay (days, median + IQR)

7. Creatinine kinase myocardial band (ng/ml, median + IQR)

8. cTnl levels (ng/ml, median + IQR)

Notes

1. Small trial sample size (< 200 patients)
2. Power analysis performed (cTnl, n = 37 per group)
Medication
Packed red blood cells were transfused when the hematocrit level was less than 25 %
during the surgery. In all groups, remifentanil was infused at a dose range of 0.05 - 0.30
pgl/kg/min during the surgery
Anaesthesia:
The anaesthesia regime was standardized in both groups.
Funding
No external fund received.

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 116
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kim HJ 2014  (Continued)

Risk of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: “subjects were randomly assigned
at a 1:1:1:1 allocation ratio into one of
four groups, Group LIDO, Group DEX,
Group Combined or control group, using
the random numbers generated by an in-
ternet-based computer program (www.ran-
domizer.org) [...].”

Allocation concealment (selection bias)

Unclear risk

Quote: “[...] and sealed envelope tech-
nique.”

Not explicitly mentioned sequentially
numbered, opaque envelopes

Blinding of participants and personnel Unclear risk

(performance bias)
All outcomes

Quote: “while the anesthesiologists were
not blinded to the study drug, the partici-
pants, surgeon, and data analyst were kept
blinded to the assigned group.”

The attending anaesthesiologists were not
blinded. It is unclear if outcomes are influ-

enced by lack of blinding

Blinding of outcome assessment (detection Unclear risk

bias)

All outcomes

No statement on blinding of outcome as-
sessment.

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

Dropout rate (LIDO/DEX/COMB/Con-
trol): 10%:0%:3%:5%

Quote: “of the 160 patients initially ran-
domized, four patients were excluded from
the study due to unexpected conversion
to surgery with CPB. Three patients were
further excluded from the analysis because
there was a missing laboratory value. We
analyzed 36 patients in Group LIDO, 40 in
Group DEX, 39 in the Group Combined,
and 38 in the control group.”

Reasons for missing outcome data are ex-
plained in the text. According to the flow
diagram, the seven missing patients were
excluded because of unexpected conversion
to surgery with CBP and not due to missing
laboratory values. It is not clear from the
description, if patients refused blood draw
or follow up. It remains unclear if reasons
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for missing outcome data are related to true

outcome

Selective reporting (reporting bias)

Low risk The study protocol is available and all

of the study’s prespecified (primary and

secondary) outcomes that are of inter-

est have been reported in the prespecified
way (NCT01688648). The secondary out-

comes blood sodium, potassium and cal-

cium level as well as hypokalaemia and the

incidence of arrhythmia have been prespec-

ified but have not been reported in the pub-

lication (these outcomes are not of interest

for the review)

The study has been prospectively registered

(first received: 10 September 2012)

Other bias Low risk The study appears to be free of other
sources of bias.
Kim HO 2014
Methods Randomized, controlled trial. Single-blinded.
The aim of this study was to evaluate the tolerability of early oral feeding following
laparoscopic colorectal cancer surgery and the effects of intravenous lidocaine
The study was conducted at Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea between April 2011 and June 2012
(NCT01346917)
Participants Number assessed for eligibility: 129

Number randomized: 77— 38:39
Number analysed: 68— 32:36

Inclusion criteria

Men and non-pregnant women aged 18 years or older who were scheduled to undergo

elective laparoscopic colorectal cancer surgery
Exclusion criteria

Allergy to local anaesthetic agents or severe cardiovascular, pulmonary, hepatic or renal

diseases that could interfere with study outcomes, ASA IV, peritoneal carcinomatosis,

open conversion or a stoma created for faecal diversion
Baseline details

Experimental group (n = 32)

Mean age (years): 60.9, SD = 10.6

M =71.9%, F = 28.1%

Mean weight (kg): N/A

ASA I/II /III (n): 11:20:1

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): N/A

Main surgical procedures (n): laparoscopic colectomy (32)

Control group (n = 36)
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(Continued)

Mean age (years): 60.1, SD = 11.1

M =63.9%, F = 36.1%

Mean weight (kg): N/A

ASA T/I1 /IIT (n): 19:15:2

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): N/A

Main surgical procedures (n): laparoscopic colectomy (36)

Interventions

Experimental group (32 patients)

A loading dose of 1 mg/kg lidocaine was administered prior to skin incision, and a
continuous dose of 1 mg/kg/hr lidocaine with 90 mg ketorolac (NSAID) (in normal
saline, total 240 ml) was administered for 24 hrs

Control group (36 patients)

Patients randomized to the placebo control group received a loading dose of 5 ml saline
and a continuous dose of 90 mg ketorolac in 240 ml saline

Outcomes

The primary endpoint of the study was the prevalence of postoperative nausea/vomiting
and intolerance to early oral feeding caused by nausea/vomiting
Dichotomous
1. Postoperative ileus
. Episode of nausea/vomiting (time point unclear)
. Tolerance to early oral feeding
. Pathologic stage (I, II, III, IV)
. Comorbidities

(O AV I NS S}

. Previous major abdominal operation
7. Surgical complications (anastomotic leakage, bleeding, chylous ascites, wound
discharge, total)
8. Adverse events (mortality)
Continuous
1. Pain score at < 24, < 48, <72, < 96 hrs (VAS 0 t010, data presented graphically)
. Time to first flatus (hrs, median + IQR)
. Time to first passage of stool (hrs, median + IQR)
. Length of hospital stay (postoperative days, median + IQR)
. Total postoperative opioid consumption (meperidine) (mg, median + IQR)

(O AV I NS ]

. Time to tolerance of regular diet (hrs)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (prevalence of postoperative nausea/vomiting, n = 35
per group)
Medication
All patients received standard mechanical bowel preparation with polyethylene glycol.
Glycopyrolate IM injection was used as a preoperative medication for all patients. After
surgery, glycopyrrolate and pyridostigmine were administered to reverse the residual
neuromuscular blockade
Epidural anaesthesia or other procedures for pain control were not performed in either
group
During continuous infusion of 90 mg ketorolac for 24 hrs, relaxation therapy was ad-
ministered initially for pain management followed by 25 to 50 mg meperidine by slow
intravenous injection as needed for pain relief. After removal of the continuous infusion
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of ketorolac, patients initially received NSAIDs followed by meperidine for pain

Anaesthesia

The anaesthesia regime was standardized in both groups.

Funding

Medical research funds from Kangbuk Samsung Hospital

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patients were assigned by comput-

bias)

erized blocked randomization (block size
was four) after stratification by surgical site
(right colectomy versus left colectomy and
anterior resection) and method (conven-
tional laparoscopic versus hand-assisted la-
paroscopic surgery).”

Allocation concealment (selection bias)

Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Quote: “this study was single-blinded with
regard to subjects. The study medication
was prepared by an anaesthesiologist not in-
volved in further treatment of the patients.
Surgeons, patients and the researcher who
collected the clinical data in the surgical
ward were blinded to study group assign-
ments during the postoperative course. The
anaesthesiologist participated in this study
was the only person who was not blinded.
“This trial was single-blinded with regard
to subjects because the total dose of lido-
caine was heterogeneous among the sub-
jects. Lidocaine was prepared and admin-
istered by an anaesthesiologist who partic-
ipated in this trial. However, this trial was
somewhat double-blind because postoper-
ative management and data collection on
the outcome measures were performed by
surgeons and the researcher, respectively,
who were blinded to study group assign-
ments during the postoperative course.”

It is not clear from the description if the
attending anesthesiologist who performed
anaesthesia was blinded to the group allo-
cation
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Blinding of outcome assessment (detection Low risk

bias)

All outcomes

Quote: “surgeons, patients and the re-
searcher who collected the clinical data in
the surgical ward were blinded to study
group assignments during the postopera-
tive course.”

“All VAS scoring was performed by the at-
tending nurse who was unaware of the on-

going study.”

Incomplete outcome data (attrition bias)  Low risk Dropout rate (experimental/control):

All outcomes 16%:8%

Quote: “nine patients had to be excluded
during the perioperative course.” Six pa-
tients from the experimental group were
excluded (decline to participate (n=2),
ileostomy formation (n=3), open conver-
sion (n=1)) and three from the control
group (carcinomatosis (n=1) and ileostomy
formation (n=2))

Selective reporting (reporting bias) Low risk The study  protocol is avail-
able (NCT01346917). All of the study’s
prespecified primary outcomes that are of
interest in the review have been reported
in the prespecified way. The protocol was
prospectively registered (April 2011)

Other bias Low risk The study appears to be free of other
sources of bias.

Kim KT 2014

Methods Randomized, controlled trial. Double-blinded.

The aim of this study was to evaluate the analgesic effect of lidocaine infusion on post-
operative pain after lumbar microdiscectomy
The study was conducted in Korea from March 2011 to April 2012
(NCT01319682)
Participants Number assessed for eligibility: 66

Number randomized: 51— 25:26
Number analysed: 51— 25:26
Inclusion criteria
Adult patients, presence of a lumbar disc herniation on magnetic resonance imaging and
persistent radiating pain in the leg after 6 weeks of conservative treatment
Exclusion criteria
Less than 45 kg or more than 100 kg; history of prior spinal surgery at the same level;
severe underlying respiratory, renal, hepatic, or cardiologic disease; history of allergic
reactions to local anaesthetics, evidence of previous opioid usage or a psychiatric medical

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 121

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kim KT 2014

(Continued)

history

Baseline details

Experimental group (n = 25)

Age (years) (median): 52.00, IQR (44.50 - 57.50)

M =52%, F = 48%

Mean weight (kg): 65.05, SD = 7.08

ASA U/IL/III (n): 3:19:3

Mean duration of anaesthesia (min): N/A

Duration of surgery (min) (median): 110.00, IQR (80.0 - 140.00)
Main surgical procedures (n): elective one-level laminectomy and discectomy (25)
Control group (n = 26)

Age (years) (median): 48.00, IQR (41.00 - 56.00)

M =30.8%, F = 69.2%

Mean weight (kg): 64.62, SD = 9.50

ASA T/I1 /TIT (n): 5:19:2

Mean duration of anaesthesia (+ SD) (min): N/A

Duration of surgery (min) (median): 107.50, IQR (55.00 - 135.00)

Main surgical procedures (n): elective one-level laminectomy and discectomy (26)

Interventions

Experimental group (25 patients)

Preoperatively and throughout the surgery, patients assigned to Group L received an IV
bolus injection of 1.5 mg/kg lidocaine followed by a continuous infusion of 2 mg/kg/hr
Control group (26 patients)

Group C received the same amount of normal saline injection as a placebo

Outcomes

The primary endpoint of the study was VAS (0 to 100mm) pain score at 4 hrs after
surgery
Dichotomous

1. Nausea (measured up to 48 hrs)

2. Vomiting (measured up to 48 hrs)

3. Adverse events (arthythmia, hypotension, hypersensitivity)
Continuous

1. Pain score at rest at 2, 4, 8, 12, 24, 48h after surgery (VAS 0 to 100mm, mean +
SD, data presented graphically)

2. Length of hospital stay (days, median + IQR)

3. Patient satisfaction (NRS 0 to 10, at 48 hrs, median + IQR)

4. Total fentanyl consumption (pg, mean + SD)

5. Fentanyl (sum of additional IV fentanyl bolus injections and the fentanyl
delivered by the PCA) (pg/hr, mean + SD, data presented graphically)

6. Total frequency of pushing PCA button (number, median + IQR),

7. Inflammatory markers (erythrocyte sedimentation rate, white blood cells, high
sensitivity C-reactive protein, preoperative, POD 1, 3, 5)

Notes

1. The gender was imbalanced between the groups (more female patients in control
group may influence occurrence of PONV)

2. Small trial sample size (< 200 patients)

3. Power analysis performed (pain score 2 hrs, n = 24 per group)

4. Other: discharge criteria included ability to self-ambulate or self-care, no signs of
wound problems, absence of infectious signs or increased infectious parameters, and
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pain controlled by oral analgesics

Medication

The patients did not receive premedication. No additional analgesics were injected during

the surgery. Patients received postoperative fentanyl-PCA (continuous infusion of 0.1

pg/kg/hr, total regimen of 100 ml and a 0.1 pg/kg bolus with a lockout interval of 15

min). In the case of persistent pain exceeding a visual analogue scale (VAS) score of 30

mm, an additional 50 mg of fentanyl was IV injected by an investigator until the pain

was relieved to a level falling below a VAS pain score of 30 mm

Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
N/A
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk

Quote: “randomization into one of the two
groups was based on a random table gener-
ated using an R-program. Block random-
ization with a block size of four or six and
equal allocation was used to prevent imbal-
ances in treatment assignments. The ran-
domization sequence was generated by a
statistician who was not involved with the
study.”

Allocation concealment (selection bias)

Unclear risk

Quote: “ [...] and the group assignments
were kept in sealed envelopes, each bearing
only the case number on the outside.” Not
explicitly mentioned opaque and sequen-
tially numbered envelopes (SNOSE)

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk

Quote: “the decision to enroll or exclude
patients was made by the investigator, who
did not otherwise participate in conducting
the study and data collection.”

Quote: “to keep the anesthesiologist
“blind” to the patients’ assigned group, the
patients were given lidocaine or normal
saline without labels. Preparation of the bo-
lus and continuous infusion was arranged
by an additional investigator reading the
card.”

Quote: “all parties involved, including the
patients, the surgeon, the anesthesiologists,
and the investigator preparing drugs and
collecting data were unaware of the study
drugs or the patients’ group assignment,
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with the exception of the study coordinator

(HK).”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “all parties involved, including the
patients, the surgeon, the anesthesiologists,
and the investigator preparing drugs and
collecting data were unaware of the study
drugs or the patients’ group assignment,
with the exception of the study coordinator

(HK).”

Incomplete outcome data (attrition bias)  High risk
All outcomes

Dropout rate (experimental/control): 0%:
0%

Quote: “four patients dropped out during
the study. Three patients in Group C and
one in Group L were treated by other pain
killers, because of PONV that was unre-
sponsive to antiemetic treatment and likely
induced by fentanyl injection.”

Quote: “missing data were completed using
a last observation carried forward analysis.
Reasons for dropout were reliably de-
scribed. Data from patients who dropped
out are likely to influence outcomes of in-
terest due to LOCEF analysis. The impu-
tation method (LOCF) was inappropriate
and may introduce bias to relevant out-
comes

Selective reporting (reporting bias) Low risk

The study protocol is available and all
of the study’s prespecified primary out-
comes that are of interest in the review
have been reported in the prespecified way.
(NCT01319682) The outcomes ‘pain at 2
and 8 hours’ and the outcomes ‘satisfac-
tion’, PONV” and ‘length of hospital stay’
have not been prespecified. The protocol
was prospectively registered (March 2011)

Other bias Unclear risk

The gender was imbalanced between the
groups (more female patients in control
group may influence occurrence of PONV)
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Methods

Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded

The aim of this study was to compare the analgesic effect of intravenous lidocaine
injection to that of intraperitoneal lidocaine instillation in patients who were undergoing
laparoscopic appendectomy

The study was conducted in Korea from March 2009 until December 2009 (AC-
TRN12610000649011)

Participants

Number assessed for eligibility: 83

Number randomized: 68 — 22:21, (25: intraperitoneal instillation of lidocaine)
Number analysed: 22:21

Inclusion criteria

Patients (age range = 18 to 65) who underwent laparoscopic appendectomy for unper-
forated appendicitis

Exclusion criteria

Body weight below 45 kg or greater than 100 kg, a history of severe underlying cardiovas-
cular, pulmonary, renal, or hepatic disease, and an allergic reaction to local anaesthetics
Baseline details

Experimental group (n = 22)

Mean age (years): 38.5

M =41%, F =59%

Mean BMI (kg/mz): 22.9

ASA T/II/III: 18:3:1

Duration of anaesthesia (min): 70

Main surgical procedure: laparoscopic appendectomy

Control group (n = 21)

Mean age (years): 32

M = 48%, F = 52%

Mean BMI (kg/m?): 23.9

ASA T/II/III: 15:3:3

Duration of anaesthesia (min): 64

Main surgical procedure: laparoscopic appendectomy

Interventions

Experimental group (22 patients)

Patients received an intravenous bolus injection of 1.5 mg/kg lidocaine followed by a
continuous infusion of 2 mg/kg/hr and normal saline intraperitoneal instillation 2 min
before orotracheal intubation till end of surgery

Control group (21 patients)

Patients received intravenous normal saline and an intraperitoneal instillation of normal
saline was applied

Outcomes

The primary endpoint of the study was the VAS pain score 2 hrs after surgery
Dichotomous

1. Postoperative nausea and vomiting (nausea) during 48 hrs after surgery

2. Number of patients with shoulder tip pain
Continuous

1. Pain score (VAS 0 to 100) during rest at 2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs, and 48
hrs, (data presented graphically)

2. Fentanyl consumption (pg/kg/hr), 0 to 4 hrs, 4 to 8 hrs, 8 to 12 hrs, 12 to 24 hrs,
24 to 48 hrs and total dose 0 to 48 hrs in pg/kg/day (data presented graphically)
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3. Length of hospital stay (days, presented as median with IQR)
4. Time to first bowel movement (presented as median with IQR, data showed an
asymmetric distribution)
5. Time to start a regular diet (days, presented as median with IQR)
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (pain score at 2 hrs, n = 22)
Medication
“To control postoperative pain, intravenous fentanyl with a computerized intravenous
PCA system was used. The mode of PCA was a bolus of 0.1 pg/kg, a lockout interval
of 15 min, and a continuous infusion of 0.1 pg/kg/hr (total regimen: 10 ug/kg/100 ml)
. The patients were taught to push the button of the PCA system to get a bolus of drug
each time pain occurred. In the case of persistent pain greater than a visual analogue scale
(VAS) pain score of 30 mm, an additional 50 pg of fentanyl was injected intravenously
by the investigator until the pain was relieved to a level below a VAS pain score of 30
mm. No other analgesics such as NSAIDs or acetaminophens were included.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“This study was supported by a grant of the Korea Healthcare Technology R&D Project,
Ministry of Health and Welfare, Republic of Korea (A100054).”
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomization into one of the
three groups was based on Excel (Microsoft
Corp., Redmond, WA) random number

generation.”

Allocation concealment (selection bias)

Unclear risk Quote: “...the numbers were contained in a
set of sealed envelopes.” Not mentioned se-

quentially numbered and opaque envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “in order to keep the surgeon and
the anaesthesiologist “blind” to the pa-
tient’s group, the patients were given lido-
caine or normal saline as placebo, unla-
beled, by an investigator who read the card.
” Patients could not be aware of group as-
signment due to adequate blinding of per-

sonnel

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk Quote: “two investigators who were
blinded to the details of the study collected

the postoperative data.”
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Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals, no exclusions.

Selective reporting (reporting bias)

Unclear risk The study protocol is available and all of the
study” s primary and secondary outcomes
that are of interest in the review have been
reported in the protocol. However, the pro-
tocol was retrospectively registered (August
2010). First participant enrolment (March

2010). (ACTRN12610000649011)

Other bias Low risk The study appears to be free of other
sources of bias.

Kim TH 2013

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
The aim of this study was to assess the effect of intravenous lidocaine injection on
postoperative pain in patients who had undergone laparoscopy-assisted distal gastrectomy
The study was conducted in Korea from March 2011 to December 2011 (AC-
TRN12612000007831)

Participants Number assessed for eligibility: N/A
Number randomized: 34 — 17:17
Number analysed: 17:17
Inclusion criteria
Patients who required laparoscopic gastrectomy for preoperatively diagnosed early gastric
cancer
Exclusion criteria
Advanced renal and pulmonary disease, heart failure, and hypersensitivity to lidocaine
were excluded; those who were required to convert to laparotomies
Baseline details
Experimental group (n = 17)
Median age (years): 59
M =65%, F = 35%
Mean weight (kg): 63.66
ASA I/TI/IIT: 1:14:2
Duration of anaesthesia (min): 324
Main surgical procedure: laparoscopy-assisted distal gastrectomy
Control group (n = 17)
Median age (years): 62
M =59%, F = 41%
Mean weight (kg): 64.38
ASA T/II/IIL: 1:14:2
Duration of anaesthesia (min): 308.94
Main surgical procedure: laparoscopy-assisted distal gastrectomy
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Interventions

Experimental group (17 patients)

Patients received an intravenous bolus injection of 1.5 mg/kg lidocaine followed by a
continuous infusion of 2 mg/kg/hr (preoperatively and throughout the surgery)
Control group (17 patients)

Control patients received the same amount of normal saline injection as placebo

Outcomes

The primary endpoint of the study was the VAS pain score 2 hrs after surgery
Dichotomous

1. Postoperative nausea and vomiting during 48 hrs after surgery
Continuous

1. Pain score (VAS 0 to 100) during rest at 2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs, and 48
hrs, (data presented graphically)

2. Fentanyl consumption (pg/hr), 0 to 2 hrs, 2 to 4 hrs, 4 to 8 hrs, 8 to 12 hrs, 12 to
24 hrs, 24 to 48 hrs (data presented graphically) and total dose 0 to 48 hrs in pg

3. Button hit counts of PCA (number/hour), 0 to 2 hrs, 2 to 4 hrs, 4 to 8 hrs, 8 to
12 hrs, 12 to 24 hrs, 24 to 48 hrs (data presented graphically as mean with SD) and
total number of button hit counts in 48 hrs (presented as median with IQR)

4. Length of hospital stay (days)

5. Time to start a regular diet (days, presented as median with IQR)

6. Satisfaction score (0 to 10) at 48 hrs (presented as median with IQR)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (pain score at 2 hrs, n = 17)
Medication
“The PCA regimen contained 20 pg/kg fentanyl in 100 ml of solution. The PCA system
was programmed to administer a basal flow of 1 ml/hour and a PCA level of 1ml/
dose with a lockout interval of 15 minutes. In the case of persistent pain exceeding a
visual analogue scale (VAS) pain score of 30 mm, an additional 50 pg of fentanyl was
intravenously injected by an investigator until the pain was relieved to a level falling
below a VAS pain score of 30 mm.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“This research was supported by the Basic Science Research Program through the Na-
tional Research Foundation of Korea funded by the Ministry of Education, Science and
Technology (grant 2012R1A1A1003700).”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “...based on a computer-generated

bias)

random table. Block randomization was
used in order to preventimbalances in treat-
ment assignments.”

Allocation concealment (selection bias)

Unclear risk Quote: “...group assignments were kept
in sealed envelopes...” Not mentioned se-
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quentially numbered and opaque envelopes

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “all parties involved, including the
patients, the surgeon, the anaesthesiolo-
gists, and the investigator collecting the
data, were unaware of the study drugs or
the patients’ group assignment.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “all parties involved, including the
patients, the surgeon, the anaesthesiolo-
gists, and the investigator collecting the
data, were unaware of the study drugs or
the patients’ group assignment.”

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

Dropout rate (experimental/control): 0%:
0%

Quote: “one patient in Group I was ex-
cluded from this study as laparoscopic-
assisted distal gastrectomy was converted
to laparotomy because of technical fail-
ure of the laparoscopic apparatus. One pa-
tient in Group C was excluded as the pa-
tient required meperidine because of post-
operative shivering”. “...in each group was
one patient excluded post-allocation. Sub-
sequently, two patients who fulfilled our in-
clusion criteria replaced this excluded pa-
tients...” We assume that the replacing pa-
tient was not randomized based on the de-
scription (no response from the authors
upon request). Replacement may have an
impact on relevant outcomes

Selective reporting (reporting bias) Unclear risk

The study protocol is available and all
of the study’s primary and secondary
outcomes that are of interest in the re-
view have been reported in the proto-
col. However, the study was retrospec-
tively registered (January 2012). First par-
ticipant enrolment (March 2011). (AC-
TRN12612000007831)

Other bias Low risk

The study appears to be free of other
sources of bias.
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Koppert 2004

Methods

Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded

The objective in this study was to determine the time course of the analgesic and antihy-
peralgesic mechanisms of perioperative lidocaine administration in patients undergoing
major abdominal surgery

The study was conducted in Germany. Date not published.

Participants

Number assessed for eligibility: N/A

Number randomized: 40 — 20:20

Number analysed: 20:20

Inclusion criteria

Patients undergoing major abdominal surgery.

Exclusion criteria

Immediate tracheal extubation after surgery was not planned, when they regularly took
analgesics or had taken opioids or anti-arrhythmic drugs within 1 wk of surgery, when
they had a history of drug or alcohol abuse, or when there were contraindications to the
self-administration of opioids

Baseline details

Experimental group (n = 20)

Mean age (years): 58

M = 80%, F = 20%

Mean weight (kg): 75.6

ASA I/II/IIT: 2:12:6

Duration of infusion (hrs): 6.2

Main surgical procedure (n): prostatectomy with lymph node dissection (10), cystectomy
with lymph node dissection (2), abdominal nephrectomy with lymph node dissection
(2), colectomy with lymph node dissection (3), lymph node dissection (3)

Control group (n = 20)

Mean age (years): 56

M =80%, F = 20%

Mean weight (kg): 76.8

ASA I/II/IIT: 3:13:4

Duration of infusion (hrs): 6.2

Main surgical procedure (n): prostatectomy with lymph node dissection (9), cystectomy
with lymph node dissection (3), abdominal nephrectomy with lymph node dissection
(3), colectomy with lymph node dissection (2), lymph node dissection (3)

Interventions

Experimental group (20 patients):

Lidocaine 2% (bolus injection of 1.5 mg/kg in 10 min followed by an IV infusion of
1.5 mg/kg/hr). The infusion started 30 min before skin incision and was stopped 1 hr
after the end of surgery

Control group (20 patients)

Control patients were treated with saline.

Outcomes

The primary endpoint of the study was PCA morphine consumption over the initial 72
hrs
Dichotomous

1. Postoperative nausea and vomiting at 24 hrs, 48 hrs, and 72 hrs after surgery

2. Sedation at 24 hrs, 48 hrs, and 72 hrs after surgery
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3. Pruritus at 24 hrs, 48 hrs, and 72 hrs after surgery

4. Obstipation at 24 hrs, 48 hrs, and 72 hrs after surgery
Continuous

1. Pain score (VAS 0 to 10) during rest and movement, three times per day,
representing 8 hr intervals, (data presented graphically as median with IQR). Areas
under the curve of pain ratings during 12 hr intervals (data presented as median with
IQR)

2. Cumulative morphine consumption (mg) for 72 hrs every 2 hrs (data presented
graphically), morphine consumption in 12 hr intervals for 72 hrs, and total dose of
morphine 0 to 72 hrs in mg

3. Time to first PCA use (min), total PCA requests, positive PCA requests, negative
PCA requests, (presented as median with IQR)

4. Time to first bowel movement, (presented as median with IQR, asymmetric
distribution)

5. Length of hospital stay (days)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (PCA morphine consumption over the initial 72h, n =
18)
Medication
“During the first postoperative hours, pain intensity was evaluated every 15 min. If pain
intensity exceeded 4 (out of 10), PCA was started, and the time between skin closure
and the first PCA request was noted. The PCA settings were a demand dose of 2 mg of
morphine hydrochloride and a lockout of 10 min, with no continuous rate provided. If
the pain intensity exceeded 6 (out of 10) for at least 30 min, the demand dose was doubled
for at least 12 hrs. Patients were monitored for sedation via a four-point categorical scale
(0, alert; 1, sleepy but arousable; 2, stupor; 3, coma) and for episodes of desaturation via
pulse oximetry. After discontinuation of the PCA pump, morphine consumption and
the time and number of positive and negative PCA requests were recorded via dedicated
software.”
Anaesthesia
The anaesthesia regime was not standardized (“The maintenance of anesthesia was left
to the discretion of each anesthesiologist, with the exception of the administration of
opioids.”)
Funding
“This work was supported by the Deutsche Forschungsgemeinschaft (SFB 353)”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomization of the study med-
ication (lidocaine versus saline) was per-

formed with computer-generated codes.”

Allocation concealment (selection bias)

Unclear risk Quote: “...maintained in sequentially
numbered, opaque envelopes. Additional
envelopes were provided if patients had to
be excluded after recruitment and random-
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ization.” Not mentioned that envelopes
were sealed

Blinding of participants and personnel Low risk

(performance bias)
All outcomes

Quote: “patients of the control group re-
ceived an infusion of saline in an equal
manner.”, “The anaesthesiologist, the sur-
geon, and the nursing staff were all blinded
to the group allocations.”

Blinding of outcome assessment (detection Low risk

bias)

All outcomes

Quote: “...the patients were observed by
nursing staff members who was blinded to
the treatment.”

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

Dropout rate (experimental/control): 0%:
0%

Quote: “three patients were excluded dur-
ing the study because of hypothermia that
required prolonged mechanical ventilation
(n =2, one in each group) or because of sur-
gical complications that required another
procedure on the second POD (n = 1 pa-
tient from the control group). They were
replaced according to the previously de-
scribed procedure. Finally, 8 women and
32 men finished the study protocol;” We
assume that the replacing patient was not
randomized based on the description (no
response from the authors upon request).
Replacement may have an impact on rele-

vant outcomes

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Kuo 2006
Methods Randomized, placebo-controlled trial. No statement on allocation concealment. No
statement on blinding of personnel. Participants and outcome assessors were blinded
The study compared TEA and IV lidocaine regarding their effects on cytokines, pain
and bowel function after colonic surgery
The study was conducted in Taiwan from December 2003 to November 2004
Participants Number assessed for eligibility: N/A
Number randomized: 60 — 20:20:20
Number analysed: 20:20:20
Inclusion criteria
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Patients, ASA I or II, aged 40 to 80 yrs, and undergoing elective surgery for colon cancer
Exclusion criteria

Systemic diseases, such as diabetes mellitus, or hypertension, or received opioids or
nonsteroidal anti-inflammatory drugs within one week of surgery, were excluded. Patients
likely to have received blood transfusion during the perioperative period were excluded
Baseline details

Experimental group I (n = 20)

Median age (years): 63

M =50%, F = 50%

Mean weight (kg): 61.5

ASA I/II: N/A

Duration of operation (min): 157.8

Main surgical procedure: colonic surgery

Experimental group II (n = 20)

Median age (years): 63

M = 55%, F = 45%

Mean weight (kg): 60.1

ASA T/II: N/A

Duration of operation (min): 153.5

Main surgical procedure: colonic surgery

Control group (n = 20)

Median age (years): 62

M = 60%, F = 40%

Mean weight (kg): 61.6

ASA /II: N/A

Duration of operation (min): 150.8

Main surgical procedure: colonic surgery

Interventions Experimental group I (20 patients)
Patients in Group IV received 2 mg/kg for 10 min and then 3 mg/kg/hr i.v. and normal
saline via the epidural catheter. Drugs were started 30 min before surgery and the infusion
maintained throughout the surgical procedure
Experimental group II (20 patients)
Patients of Group TEA received lidocaine 2 mg/kg for 10 min and then 3 mg/kg/hr via
the epidural catheter and an equal volume of normal saline through i.v. drugs were started
30 min before surgery and the infusion maintained throughout the surgical procedure
Control group (20 patients)
The control group received normal saline via both routes.
Outcomes The primary endpoint of the study was PCEA consumption.
Dichotomous
1. Postoperative nausea and vomiting during 72 hrs after surgery
2. Side effects (bradycardia)
Continuous

1. Pain score (VAS 0 to 10) during rest and coughing at 1 hr, 2 hrs, 4 hrs, 12 hrs, day
1, day 2, day 3 (data presented graphically)

2. Cumulative morphine consumption (mg) for 72 hrs every 2 hrs (data presented
graphically), morphine consumption in 12 hr intervals for 72 hrs, and total dose of
morphine 0 to 72 hrs in mg
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3. Time to first trigger of PCEA (min), total PCEA delivery times at day 1, day 2,
day 3, and 0 to 72 hrs, total PCEA consumption (ml)
4. Time to first pass of flatus (hrs)
5. Hospital stay (days)
6. Mean plasma concentrations of IL-6, IL-8, and IL-1RA
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (PCEA consumption, n = 18)
Medication
“All patients received balanced salt solution at a rate of 6 ml/kg/hr during surgery and
2 ml/kg/hr after operation. Patients likely to have received blood transfusion during the
perioperative period were excluded. At the end of surgery, residual neuromuscular block
was antagonized with edrophonium(0.8 mg/kg) and atropine (0.01 mg/kg). On arrival
at the PACU, all patients were connected with the PCEA pump with morphine (0.1
mg/ml) in 100 ml of ropivacaine 0.2%. They received PCEA solution 10 ml at the first
trigger and then 4 ml per delivery (lockout time was 15 min without a 4 hr limitation
or continuous background infusion).”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“This work was supported by a grant from National Science Council (NSC 92-2314-
B-016-057) of Taiwan, Republic of China and C.Y. Foundation for Advancement of
Education, Sciences and Medicine.”
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “...anaesthesiologist nurse ran-

bias)

domly allocated the patients to one of the
three groups using a computer program.”

Allocation concealment (selection bias)

Unclear risk Quote: “the study drugs (lidocaine and
saline) were prepared by the hospital phar-

macy in identical containers.” No informa-

tion about coding

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “patients of the control group
(Group C, n = 20) received normal saline
via both the peripheral i.v. line and the
epidural catheter.”, “The study drugs (li-
docaine and saline) were prepared by the
hospital pharmacy in identical containers.”
Due to adequate random sequence gener-
ation and identical containers prepared by
the hospital pharmacy blinding is ensured
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Blinding of outcome assessment (detection
bias)

All outcomes

Low risk Quote: “all observations were double-
blinded and made by a study nurse.”

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals, no exclusions.
All outcomes
Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Lauwick 2008

Methods Randomized, controlled trial. No statement on blinding of participants. The anaesthe-
siologists were unblinded. The outcome assessors were blinded
The purpose of this study was to determine whether intraoperative lidocaine infusion
reduces opioid consumption in the PACU in patients undergoing laparoscopic chole-
cystectomy
The study was conducted in Canada from May 2007 to February 2008

Participants Number assessed for eligibility: 63
Number randomized: 50 — 25:25
Number analysed: 25:24
Inclusion criteria
Outpatient laparoscopic cholecystectomy.
Exclusion criteria:
Age < 18 yrs or > 85 yrs, ASA physical status III and greater, history of hepatic, renal or
cardiac failure, organ transplant, diabetes, morbid obesity (BMI > 40 kg/ m?), chronic
use of opioids, allergy to local anaesthetics, or inability to comprehend pain assessment
Baseline details
Experimental group (n = 25)
Mean age (years): 50.2
M =20%, F = 80%
Mean weight (kg): 66.9
ASAT/II: 17:8
Duration of surgery (min): 60
Main surgical procedure: laparoscopic cholecystectomy
Control group (n = 24)
Mean age (years): 53.8
M = 48%, F = 52%
Mean weight (kg): 75
ASA /II: 11:14
Duration of surgery (min): 70
Main surgical procedure: laparoscopic cholecystectomy
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(Continued)

Interventions

Experimental group (25 patients)

At induction of anaesthesia the lidocaine group received fentanyl 1.5 pg/kg and a bolus
of lidocaine 1.5 mg/kg followed by a continuous infusion of lidocaine 2 mg/kg/hr until
the end of surgery

Control group (24 patients)

At induction of anaesthesia the control group received fentanyl 3 pg/kg

Outcomes

The primary endpoint of the study was fentanyl consumption.
Dichotomous

1. Postoperative nausea and vomiting during PACU and 24 hrs after surgery

2. Use of ondansetron and number of patients requiring ondansetron (0:2:4:8 mg)

3. Number of patients with White-Song score > 12 at 1st: 30th: 60th min
Continuous

1. Pain score (VRS 0 to 10) during rest at 1 min, 30 min, 60 min, and 90 min, as
well as pain score during rest, coughing, walking at 24 hrs (data presented as median
with IQR, in part with asymmetric distribution)

2. Shoulder pain (VRS 0 to 10) at 24 hrs (data presented as median with IQR)

3. Fatigue (VRS 0 to 10) at 24 hrs (data presented as median with IQR)

4. White-Song score at 1 min, 30 min, 60 min, and 90 min (data presented as
median with IQR)

5. Fentanyl consumption (pg), intraoperatively and at PACU

6. Time from arrival PACU to discharge home (min), (data presented as median
with IQR)

7. Acetaminophen consumption (mg) in 24 hrs

8. Naproxen consumption (mg) in 24 hrs

9. Oxycodone consumption (mg) in 24 hrs

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (fentanyl consumption, n = 25)
Medication
“No supplemental opioids were given during surgery. All patients received ac-
etaminophen, ketorolac, dexamethasone, droperidol and local anaesthetics in the skin
incision. Patients received fentanyl and ondansetron in the PACU. Before induction of
anaesthesia, patients in the control group received fentanyl 3.0 pg/kg iv, while patients
in the lidocaine group received fentanyl 1.5 pg/kg iv. No supplemental fentanyl was
given to patients in either group during maintenance of anaesthesia. Ketorolac 15 mg
and droperidol 0.625 mg were also given intravenously. Ten millilitres of bupivacaine 0.
25% with epinephrine was injected into the surgical incisions
According to study protocol, the PACU nursing staff administered fentanyl 25 pg iv
boluses for postoperative pain relief, to be administered every five minutes up to a
maximum of 200 pg/hr only if the VRS score for pain (0-10 scale, where 0 = no pain,
and 10 = excruciating pain) was > 3, at rest. Ondansetron 2 mg iv was prescribed for
persistent nausea (lasting > five minutes) or vomiting, and it could be repeated up to
four times over a three-hour period if necessary.”
Anaesthesia
The anaesthesia regime was not fully standardized. The control group received more
fentanyl
Funding
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“This work was supported by internal funds, Department of Anesthesia, McGill Uni-

versity Health Centre.”

Risk of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk Quote: “...randomly assigned, using a com-

bias) puter-generated randomization schedule,
into two groups of 25 patients...”

Allocation concealment (selection bias) Low risk Quote: “...sequentially numbered sealed

brown envelopes...”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

The anaesthesiologist was not blinded, but
(quote:) “the anaesthesia record was not
made available to the recovery room nurse,
to avoid bias.”, “...the anaesthesiologists (S.
L. and EC.) who executed the study proto-
col, were not involved in either the preop-
erative or the postoperative data collection.

»

Blinding of outcome assessment (detection Low risk Quote: “...monitored and recorded by

bias) nurses who were blinded to the random-

All outcomes ization sequence.”; “The anaesthesia record
was not made available to the recovery
room nurse, to avoid bias.”

Incomplete outcome data (attrition bias) ~ Low risk Dropout rate (experimental/control): 0%:

All outcomes

4%

Quote: “One patient in the control group
was excluded from the analysis because his
surgery was converted from laparoscopy to
laparotomy.”

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry and
no published study protocol

Other bias Unclear risk The study groups differ with a greater pro-
portion of males (48% versus 20%) in the
control group
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Methods

Randomized, placebo-controlled trial. No statement on blinding of participants and
outcome assessors. The anaesthesiologists were blinded

This study was performed to assess the effect of intra- and postoperative lidocaine infusion
on postoperative functional walking capacity, as a measure of surgical recovery in patients
undergoing laparoscopic prostatectomy

The study was conducted in Canada from May 2007 to February 2008

Participants

Number assessed for eligibility: N/A

Number randomized: 40 — 20:20

Number analysed: 20:20

Inclusion criteria

Male patients undergoing laparoscopic prostatectomy.

Exclusion criteria

ASA physical status > 4, history of hepatic, renal, or cardiac failure, organ transplant,
insulin-dependent diabetes mellitus, morbid obesity (BMI > 40 kg m?), chronic use of
opioids, allergy to local anaesthetics, or inability to comprehend pain assessments
Baseline details

Experimental group (n = 20)

Mean age (years): 60

M =100%, F = 0%

Mean weight (kg): 79

ASA T/TI/III: 5:14:1

Duration of surgery (min): 262.5

Main surgical procedure: laparoscopic prostatectomy

Control group (n = 20)

Mean age (years): 59

M =100%, F = 0%

Mean weight (kg): 82

ASA T/II/III: 10:7:3

Duration of surgery (min): 240

Main surgical procedure: laparoscopic prostatectomy

Interventions

Experimental group (20 patients)

At induction of anaesthesia, the lidocaine group received an i.v. bolus injection of lido-
caine 1.5 mg/kg up to a maximum of 100 mg, followed by a continuous infusion of
lidocaine 2 mg/kg/hr until the end of surgery

Control group (20 patients)

Patients in the control group received an equivalent volume of saline 0.9%

Outcomes

The primary endpoint of the study was functional walking capacity
Dichotomous
1. Postoperative nausea and vomiting during 48 hrs after surgery
2. Intraoperative complications (bleeding)
3. Postoperative complications (bleeding, infection, bladder leak)
4. Patients not using PCA on second postoperative 24 hrs
5. Readmission
Continuous
1. Pain score (VAS 0 to 10) during rest, walking, and coughing at POD 1 and POD
2 (individual group data were not presented)
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2. Fatigue score (VAS 0 to 10) at POD 1 and POD 2 (individual group data were
not presented)

3. 2-minutes walking distance (2-MWT), predicted, preoperative, POD 1, POD 2,
and POD-3, (data presented as median with IQR)

4. Fentanyl consumption (pg), intraoperatively, (data presented as median with IQR)

5. PCA morphine consumption 0 to 24 hrs, 24 to 48 hrs, 0 to 48 hrs, (data
presented as median with IQR, in part with asymmetric distribution)

6. Passage of flatus (hrs)

7. Bowel movement (hrs)

8. Time to first full diet (hrs), (data presented as median with IQR)

9. Ready for discharge (days)

10. Length of stay (days)

Notes

1. All male patients

2. Small trial sample size (< 200 patients)

3. Power analysis performed (functional walking capacity, n = 20)
Medication
“PCA morphine (1 mg bolus, 7 min lockout) was started in PACU and continued for
48 hrs. Patients also received acetaminophen 1.0 g 6 hourly and naproxen 500 mg 12
hourly for the first 72 hrs. Once PCA morphine was discontinued, patients were offered
oxycodone 5-10 mg 4 hourly if the VAS (0 = no pain and 10 = excruciating pain) was >
3 at rest. Ondansetron 2 mg i.v. was prescribed for persistent nausea (lasting > 5 min)
or vomiting.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Dr S. Lauwick is a recipient of a clinical fellowship in anaesthesia for minimally invasive
surgery from the Steinberg-Bernstein Centre for Minimally Invasive Surgery and the
Montreal General Hospital Foundation, and a clinical research grant from the CHU of
LIEGE, Belgium. This work was supported by internal funds, Department of Anesthesia,
McGill University Health Centre.”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “...patients were randomly as-
signed (using a computer-generated ran-

domization schedule...”

Allocation concealment (selection bias)

Unclear risk

Quote:

Not mentioned that envelopes were se-

“....sealed brown envelopes...”

quentially numbered

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “the anaesthesiologists (S.L. and E.
C.) who executed the study protocol were
blinded to the group allocation and were
not involved in preoperative or postop-

erative data collection.” No statement on
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blinding of participants and other person-

nel
Blinding of outcome assessment (detection  Unclear risk No statement on blinding of outcome as-
bias) SESsors.
All outcomes
Incomplete outcome data (attrition bias)  Low risk No withdrawals. No exclusions.
All outcomes
Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.

Lee 2011

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
This study was designed to assess whether a continuous intravenous lidocaine infusion
reduced myocardial injury in patients undergoing off-pump CABG surgery
The study was conducted in Korea from October 2008 to August 2009 (Lee -
KCT0000012)

Participants Number assessed for eligibility: 184
Number randomized: 109 — 53:56 (49:50 received allocated intervention)
Number analysed: 49:50
Inclusion criteria
Patients aged 18-80 yrs undergoing elective off-pump coronary artery bypass under
general anaesthesia
Exclusion criteria
Exclusion criteria were contraindications to lidocaine or opioid use, pulmonary or hep-
atic diseases, psychiatric disorders, recent (within 14 days) myocardial infarction, un-
stable angina with elevated creatinine kinase myocardial band or Tnl, elevated serum
creatinine (115 mmol/l) before surgery, left ventricular ejection fraction < 50%, and
patients undergoing emergency or repeat operations, or concomitant valvular or aortic
surgery
Baseline details
Experimental group (49)
Median age (years): 63
M =67.3%, F = 32.7%
Mean BMI (kg/m?): 24.9
ASA T/II: N/A
Duration of anaesthesia (min): 279.1
Main surgical procedure (n): off-pump CABG surgery
Control group (50)
Median age (years): 66
M = 64%, F = 36%
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Mean BMI (kg/m?): 24.9

ASA T/II: N/A

Duration of anaesthesia (min): 282.5

Main surgical procedure (n): off-pump CABG surgery

Interventions Experimental group (49 patients)
Patients received lidocaine 2% with a 1.5 mg/kg intravenous bolus at induction of
anaesthesia followed by a 2.0 mg/kg/hr intravenous infusion intraoperatively in the
lidocaine group
Control group (50 patients)
Patients received an equal volume of saline.
Outcomes The primary endpoint of the study was serum troponin I (Tnl) at 24 hrs
Dichotomous
1. Number of patients with intraoperative atrial fibrillation and other arrhythmia
2. Duration of ICU stay > 48 hrs, hospital stay > 7 days
3. Serious adverse events (death, myocardial infarction, atrial fibrillation and other
arrhythmia)
Continuous
1. Intraoperative remifentanil consumption (pg)
2. Serum troponin I level preoperatively, and at 0, 6, 24, 48, 72 hrs postoperatively
3. Serum creatine kinase-myocardial band concentration preoperatively, and at 0, 6,
24, 48, 72 hrs postoperatively
4. Mean lidocaine plasma concentrations measured in 15 patients (pg/ml)
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (serum Tnl concentration, n = 48)
Medication
N/A
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patients were randomly allocated

bias)

to two groups based on computer-gener-
ated codes...”

Allocation concealment (selection bias)

Unclear risk Quote: “...were maintained in sequentially
numbered opaque envelopes.” Not men-
tioned that envelopes were sealed

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “on the morning of surgery and
before induction of anaesthesia, the allo-
cation envelope was opened by a nurse or
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anaesthetist with no involvement in patient
management, who then prepared either 2%
lidocaine or saline in coded 50 ml syringes.
” Due to adequate randomization blinding
of other personnel and participants is en-
sured

Blinding of outcome assessment (detection Low risk Quote: “none of the anaesthetists involved

bias)

All outcomes

in patient management or data collection
was aware of the group assignment.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Dropout rate (experimental/control) after
received intervention: 0%/0%
Ten patients were excluded before the in-
tervention was started and reasons for ex-
clusion were described. Quote: Quote: “ten
of these patients were excluded after en-
rolment and not included in data analyses,
nine due to changes in surgical schedules,
and one due to a change in procedure...”

Selective reporting (reporting bias)

Unclear risk The study was registered at http://cris.cdc.
go.kr (Lee - KCT0000012). However, the
data set was not available in English and we
can not judge for selective reporting

Other bias

Low risk The study appears to be free of other
sources of bias.

Maquoi 2016

Methods

Randomized, controlled trial. Double-blind.

The aim of this study was to find out if TAP block and intravenous lignocaine improve
post-operative analgesia after open prostatectomy and whether one of the two techniques
was superior to the other

The study was conducted in Belgium from October 2010 to September 2013
(EudraCT:2010-018321-20)

Participants

Number assessed for eligibility: 247

Number randomized: 129— N/A:N/A:N/A

Number analysed: 101— 33:34:34

Three groups, one not of interest (TAP block)

Inclusion criteria

patients undergoing open prostate surgery

Exclusion criteria

age lower than 18 years, BMI less than 20 or above 30 kg/m?, obstructive sleep apnoea
syndrome, history of liver or renal insufficiency, seizures, second or third degree atri-
oventricular block and any contraindication to the anaesthetic protocol of the study
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(Continued)

Baseline details

Experimental group (n = 33)

Mean age (years): 62, SD = 8

M =100%, F = 0%

Mean weight (kg): 80, SD = 17

ASA /11 (%): 35:65

Mean duration of anaesthesia (min): 173, SD = 76
Mean duration of surgery (min): 133, SD = 58
Main surgical procedures (n): prostatectomy (33)
Control group (n = 34)

Mean age (years): 65, SD = 11

M =100%, F = 0%

Mean weight (kg): 82, SD = 17

ASA I/II (%): 20:80

Mean duration of anaesthesia (min): 150, SD = 51
Mean duration of surgery (min): 112, SD = 44
Main surgical procedures (n): prostatectomy (34)

Interventions

Experimental group (33 patients)

Patients assigned to the intravenous lignocaine group received a 1.5 mg/kg bolus of 2%
intravenous lignocaine before induction of anaesthesia followed by a continuous infusion
of 2 mg/kg/hr until the end of surgery. The lignocaine infusion was then continued at
1.33 mg/kg/hr until the end of the 24th post-operative hour. A bilateral ‘sham block’
with normal saline was also performed in this group

Control group (34 patients)

Finally, in the placebo group, saline was used both for the TAP block and the intravenous
infusion

Outcomes

The primary endpoint of the study was the piritramide consumption after 48 hrs
Dichotomous

1. At least one dose of tramadol

2. Antiemetics

3. Bladder catheter-related pain
Continuous

1. Pain score at rest at recovery room, POD 0 evening, POD 1 morning, POD 1
evening, POD 2 morning (VAS 0 to 100 mm, median + IQR)

2. Pain upon coughing at recovery room, POD 0 evening, POD 1 morning and
evening, POD 2 morning (VAS 0 to 100 mm, median + IQR)

3. time to flatus since skin closure (hrs, median + IQR)

4. time to bowel movement since skin closure (hrs, median + IQR)

5. Sufentanil intraoperative (pg, median + IQR)

6. Piritramid consumption 24 hrs and 48 hrs (mg, median + IQR, 24 hrs data
presented graphically)

Notes

1. All male patients (100 %) in both groups

2. Small trial sample size (< 200 patients)

3. Power analysis performed (piritramide consumption after 48 hrs, n = 42 per
group)
Medication
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They were premedicated orally with 0.5 mg of alprazolam, 50 mg of hydroxyzine and
0.5 mg of atropine 1 hr before surgery

A 2 g loading dose of paracetamol was given intravenously 1 hr before the anticipated
end of surgery. In the recovery room, intravenous piritramide was titrated if necessary
to achieve a numeric rating scale for rest pain < 3 out of 10. On the ward, patients
received 1 g of intravenous paracetamol every 6 hrs until the end of the study period.
PCA with piritramide was used as a rescue medication (bolus = 1 mg, lockout time = 5
min, no basal infusion). Boluses of 100 mg of tramadol were allowed every 6 hrs in case
of persistent pain (VAS > 30 mm out of 100 mm) despite appropriate use of the PCA
pump. Alizapride 50 mg or dehydrobenzperidol 0.625 mg was used in case of nausea or
vomiting

Anaesthesia

The anaesthesia regime was standardized in both groups.

Funding

N/A

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “[...] were randomly allocated to
one of the three study groups according to
a computer-generated list (Graphpad on-
line randomizer, Graphpad software, San

Diego, CA, USA).”

Allocation concealment (selection bias)

Low risk Quote: “the list was kept at the anaesthetic
secretariat. When patients arrived in the
anaesthetic room a research nurse called the
anaesthetic secretariat to get a randomiza-

tion number.”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “[the research nurse] prepared three
50 ml syringes for continuous i.v. infu-
sion and two 20 ml syringes for the TAP
block. These syringes were respectively la-
belled ‘STUDY: iv infusion at ... ml/hr’
and ‘STUDY: TAP’. Patients, anaesthetists
and caregivers remained fully blinded to the

randomization.”

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk Quote: “post-operative opioid require-
ments, pain score and recovery of bowel
function were recorded during the ward
round by anaesthetists not involved in the
study. Treatment assignments were not un-
blinded before the data collection was com-

pleted.”
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Incomplete outcome data (attrition bias) ~ High risk
All outcomes

22 % of all patients dropped out of analysis
(high dropout, 129 randomized, 101 anal-
ysed). The reasons for missing data are not
completely clear and are not described in
detail (protocol violation n = 11, withdraw
of consent n = 4, incomplete results n = 13)
. Reasons for missing data are likely to be
related to true outcome

Selective reporting (reporting bias) Unclear risk

The study protocol is available and the
study’s prespecified primary outcome has
been reported in the prespecified way
(EudraCT: 2010-018321-20). Nonethe-
less, the protocol has been retrospectively
registered (25 August 25) after the study
was completed (2013). Nausea and vomit-
ing are mentioned as a secondary outcome
in the protocol but were not analysed in the
study. Instead, the number of participants
requesting antiemetics was reported

Other bias Low risk

The study appears to be free of other
sources of bias.

Martin 2008

Methods Randomized, placebo-controlled trial. Sequence generation based on date of admission.

Participants, personnel, and outcome assessors were blinded

This study aimed to evaluate whether a continuous intravenous low-dose lidocaine infu-

sion reduced postoperative pain and modified nociceptive pain threshold after total hip

arthroplasty

The study was conducted in France from January 2006 to March 2007

Participants Number assessed for eligibility: N/A

Number randomized: 60 — 30:30
Number analysed: 28:30
Inclusion criteria

Hip arthroplasty, M and F

Exclusion criteria

Anterior surgical approach; regional anaesthesia; contraindications for lidocaine or mor-

phine use; severe cardiac, renal or hepatic diseases; and preoperative use of analgesics

(corticosteroids or opioid)
Baseline details
Experimental group (n = 28)
Mean age (years): 64

M = 46%, F = 54%

Mean weight (kg): 73

ASA T/I1: N/A
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Duration of surgery (min): N/A
Main surgical procedure: total hip arthroplasty
Control group (n = 30)
Mean age (years): 62
M =33%, F = 67%
Mean weight (kg): 70
ASA I/II: N/A
Duration of surgery (min): N/A
Main surgical procedure: total hip arthroplasty
Interventions Experimental group (28 patients)
Patients received lidocaine 1% with a 1.5 mg/kg intravenous bolus in 10 min followed
by a 1.5 mg/kg/hr intravenous infusion. These regimens were started 30 min before
surgical incision and stopped 1 hr after skin closure
Control group (30 patients)
Control patients received saline.
Outcomes The primary endpoint of the study was PCA morphine consumption over 24 hrs
Dichotomous
No outcomes reported.
Continuous
1. Pain score (VAS 0 to 100) during rest and moving at 24 hrs, 48 hrs, and 3 months
2. Operative hip flexion (degrees) at 48 hrs and at 3 months
3. Perioperative sufentanil dose (pg), (data presented as median with IQR)
4. PCA morphine consumption (mg) during PACU, PACU - 24 hrs, 0 to 48 hrs,
(data presented as median with IQR)
5. Pressure pain threshold (kilopascal) at 2 to 3 cm from incision, 24 hrs and 48 hrs
postoperatively
6. Hyperalgesia to von Frey hair stimulation proximal to the surgical wound, 24 hrs
and 48 hrs postoperatively, (data presented as median with IQR)
7. Length of stay (days)
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (PCA morphine consumption over 24 hrs, n = 25)
Medication
“Postoperative analgesia was provided in both groups only with IV patient controlled
morphine. No others co-analgesics were prescribed. After the patient arrived in the
PACU, pain was evaluated every 5 min using a 4-point verbal rating scale for pain (0 =
no pain; 1 = slight pain; 2 = moderate pain; 3 = intense or severe pain). If the score was
greater than 2, patients under 65 yrs received morphine 3 mg while older patients were
given 2 mg, every 5 min, if permitted according to the respiration rate (respiratory rate
> 10 breaths/min) and sedation score (score < 1), until a verbal rating scale score of 0
or 1 had been achieved. PCA was stopped in both groups at the 48th hour, and further
analgesia was provided by combination of paracetamol, nonsteroidal anti-inflammatory
drugs and subcutaneous morphine as needed.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Support was provided solely from institutional and/or departmental sources.”
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Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

Quote: “...a randomization list balanced
by centre was established and each center
enrolled patients and assigned treatments
consecutively.” It is not clear from the de-
scription how the randomization list was
generated

Allocation concealment (selection bias) Unclear risk

Quote: “..an envelope containing the
group assignment was prepared, sealed, and
sequentially numbered.” Not mentioned
that envelopes were opaque

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “in the control group, patients were
given equal volumes of saline.”, “On the
morning of surgery and before induction
of anaesthesia, a “blinded” nurse prepared
lidocaine or saline solution syringes. None
of the other investigators involved in pa-
tient management or data collection were
aware of the group assignment.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “on the morning of surgery and be-
fore induction of anaesthesia, a “blinded”
nurse prepared lidocaine or saline solution
syringes. None of the other investigators in-
volved in patient management or data col-
lection were aware of the group assignment.

»

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Dropout rate (experimental/control): 7%:
0%

Quote: “of sixty patients included, two
were excluded in the lidocaine group. They
decided to leave the study in the PACU be-
cause of extreme pain.” Missing outcome
data may introduce bias to relevant out-
comes of interest

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and
no published study protocol
Other bias Low risk The study appears to be free of other
sources of bias.
Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 147

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mathew 2009

Methods

Randomized, placebo-controlled trail. No statement on blinding of personnel. Partici-
pants and outcome assessors were blinded

This study assessed the potential of intravenously administered lidocaine to reduce post-
operative cognitive dysfunction following cardiac surgery employing cardiopulmonary
bypass

The study was conducted in the USA from March 1999 to April 2003

Participants

Number assessed for eligibility: 2681

Number randomized: 277 — 133:144

Number analysed: 88:94

Inclusion criteria

Patients scheduled to undergo CABG and/or an open chamber procedure with CPB
Exclusion criteria

Patients undergoing circulatory arrest or had a history of symptomatic cerebrovascular
disease (e.g. stroke with a residual deficit), psychiatric illness (any clinical diagnoses
requiring therapy), renal failure (serum creatinine > 2 mg/dl), liver disease (liver function
tests > 1.5 times the upper limit of normal), higher alcohol consumption (> 2 drinks/
day), or were unable to read or had less than a seventh grade education

Baseline details

Experimental group (n = 114)

Mean age (years): 61.7

M =72.8%, F =27.2%

Mean weight (kg): 86.1

ASA T/1I: N/A

Duration of surgery (min): N/A

Main surgical procedure (n): CABG (51), CABG with valve (22), valve (40), other (1)
Control group (n = 127)

Mean age (years): 61.4

M =66.9%, F = 33.1%

Mean weight (kg): 81.6

ASA T/II: N/A

Duration of surgery (min): N/A

Main surgical procedure (n): CABG (52), CABG with valve (23), valve (47), other (5)

Interventions

Experimental group (114 patients)

Lidocaine was administered after induction of anaesthesia as a 1 mg/kg bolus followed
by a continuous infusion (4 mg/min for 1 hr, 2 mg/min for the second hr, 1 mg/min for
the rest) through 48 hours postoperatively

Control group (127 patients)

Placebo bolus and infusion for 48 hrs.

Outcomes

The primary endpoint of the study was incidence of cognitive deficit
Dichotomous

1. Number of patients with cognitive deficits at 6 weeks and 1 year after surgery

2. Serious adverse events (mortality)
Continuous

1. Cognitive score (5 cognitive tests producing 10 scores) at 6 weeks and 1 year after
surgery

2. Length of hospital stay (days), (data presented as median with IQR, asymmetric
distribution)
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3. Plasma level of caspase-3, C-reactive protein, IL-8, matrix metalloproteinase-9,
vascular endothelial growth factor, S-1008 at baseline, at end of CPB, 4.5 hrs and 24
hrs after CPB

Notes

1. Large trial sample size (> 200 patients)

2. Power analysis performed (incidence of cognitive deficit, n = 112)
Medication
N/A
Anaesthesia
Standardization of the anaesthesia regime is unclear.
Funding
“Supported in part by grants #9970128N (Dr. Newman) from the American Heart
Association, Dallas, TX, USA, #M01-RR-30 from the National Institutes of Health,
Washington, D.C., USA, and by the Division of Cardiothoracic Anesthesiology and
Critical Care Medicine, Department of Anesthesiology, Duke University Medical Center,
Durham, NC, USA.”
Conflict Of Interest
“Dr. Laskowitz is a consultant for Biosite Diagnostics.”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “a group assignment schedule was
prepared using a randomization function

in sedation-agitation status...”

Allocation concealment (selection bias)

Unclear risk Quote: “...and stored in consecutively
numbered sealed envelopes until alloca-
tion.” Not mentioned if envelopes were

opaque

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk “...identical volume and

Quote:

changes as the treatment group such that

rate

blinding was preserved.” No statement on
blinding of personnel and participants

Blinding of outcome assessment (detection Low risk Quote: “experienced
bias) psychometricians blinded to the treatment
All outcomes group examined subjects...”

Incomplete outcome data (attrition bias) ~ High risk Dropout rate after received intervention

All outcomes

(experimental/control): 23%:26%
Exclusions, withdrawals, and dropouts
were described. It is unclear from the de-
scription whether the reasons (e.g. lack of
interest, health, other) may be related to
true outcome
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Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias

Low risk The study appears to be free of other
sources of bias.

McKay 2009

Methods

Randomized, placebo-controlled trial. No statement on allocation concealment. No
statement on blinding of participants, personnel, and outcome assessors

This trial evaluated whether systemic lidocaine would reduce pain and time to discharge
in ambulatory surgery patients

The study was conducted in the USA from August 2004 to August 2006

Participants

Number assessed for eligibility: N/A

Number randomized: 67 — N/A

Number analysed: 29:27

Inclusion criteria

Patients 18 to 75 yrs of age (ASA physical status I to III) presenting for outpatient surgery
under general anaesthesia

Exclusion criteria

N/A

Baseline details

Experimental group (n = 29)

Mean age (years): 43

M =83%, F=17%

Mean weight (kg): 81

ASA T/I1: N/A

Duration of anaesthesia (min): N/A

Main surgical procedure (n): laparoscopic general (11), open general (3), endocrine and
breast (7), laparoscopic gynaecology (4), minor gynaecology (2), urology (0), plastics (2)
, minor ortho (0), minor ear, nose, throat (0)

Control group (n = 27)

Mean age (years): 46

M =78%, F =22%

Mean weight (kg): 81

ASA T/II: N/A

Duration of anaesthesia (min): N/A

Main surgical procedure (n): laparoscopic general (13), open general (3), endocrine and
breast (5), laparoscopic gynaecology (2), minor gynaecology (0), urology (1), plastics (1)

, minor ortho (1), minor ear, nose, throat (1)

Interventions

Experimental group (29 patients)

At induction of anaesthesia, all patients received 1.5 mg/kg of lidocaine by slow IV
push. The lidocaine infusion (2 mg/kg/hr) was started immediately after induction of
anaesthesia and continued until 1 hr after arrival in the PACU

Control group (27 patients)

The control group received saline as placebo.
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Outcomes The primary endpoint of the study was time to PACU discharge readiness
Dichotomous
1. Postoperative nausea and vomiting during 24 hrs after surgery
2. Side effects (dizziness, visual disturbance)
Continuous
1. Length of PACU stay
2. Pain score (VAS 0 to 10) at rest during PACU every 15 min up to 165 min (data
presented graphically), total pain during PACU and 24 hrs after discharge
3. Morphine consumption (mg), intraoperatively, PACU, 24 hrs after discharge, 0 to
24 hrs
Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (time to PACU discharge readiness, n = 25)
Medication
“Pain was assessed at rest by a visual analogue scale every 15 min and treated with
either fentanyl (0.5 - 1 pg/kg) or morphine (0.01 - 0.02 mg/kg) when pain was more
than 3 on a visual analogue scale of 0-10 (0 = no pain, 10 = more pain imaginable).
Nausea was assessed at 15-min intervals and treated with ondansetron or if persistent
with promethazine or diphenhydramine.”
Anaesthesia
Anaesthetic management during surgery was standardized for opioid use, ketorolac and
prophylaxis for postoperative nausea and/or vomiting
Funding
“Supported by departmental funding.”
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “participants were assigned in a

bias)

double-blind 1:1 ratio using a computer-
generated randomization list...”

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Quote: “...double-blind...”. No detailed

information provided.

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-

SE€SSOrs.

Incomplete outcome data (attrition bias)
All outcomes

High risk Dropout rate overall: 16%

Quote: “based on an expected withdrawal
rate of 20%, 67 patients were enrolled
in the trial.” Only 56 were analysed, 11
excluded. Excluded patients were not de-

scribed
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Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias

Low risk The study appears to be free of other
sources of bias.

Mitchell 1999

Methods Randomized, placebo-controlled trial. No detailed information on random sequence
generation and allocation concealment provided. Participants and personnel were
blinded. No statement on blinding of outcome assessors
This study investigated cerebral protection by lidocaine during cardiac operations
The study was conducted in New Zealand. Date not published.
Participants Number assessed for eligibility: N/A
Number randomized: 65 — 33:32
Number analysed: 28:27 (outcome: length of hospital stay)
Inclusion criteria
Patients undergoing left heart valve procedures.
Exclusion criteria
The exclusion criteria were as follows: age outside the 20- to 70-year range; any current
neurologic disorder; a first or most commonly used language other than English; residence
outside the greater Auckland area; and any past history of adverse reactions to lidocaine
Baseline details
Experimental group (n = 28)
Mean age (years): 56.9
M = 60.7%, F = 39.3%
Mean BMI (kg/m?): 25.3
ASA I/IT: N/A
Duration of CPB (min): 129.3
Main surgical procedure (n): aortic valve replacement (20), mitral valve replacement (6),
dual valve replacement (2), valve plus coronary grafts (13), redo operation (7), ascending
aorta atheroma (1)
Control group (n = 27)
Mean age (years): 54.4
M =51.9%, F = 58.1%
Mean BMI (kg/mz): 28.5
ASA I/IT: N/A
Duration of CPB (min): 109.5
Main surgical procedure (n): aortic valve replacement (15), mitral valve replacement (9),
dual valve replacement (3), valve plus coronary grafts (5), redo operation (4), ascending
aorta atheroma (3)
Interventions Experimental group (28 patients)
Patients received a 1 mg/kg “bolus” over 5 minutes, followed by 240 mg over the first
hour and 120 mg over the second hour, and then 60 mg/hr thereafter if the patient
was receiving lidocaine. The trial infusion was begun at induction of anaesthesia and
continued for 48 hours
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Control group (27 patients)
To preserve double blinding, the laboratory also reported sham levels for placebo patients

Outcomes

Dichotomous

1. Serious adverse events (mortality)

2. Adverse events (renal dysfunction)

3. Number of patients with at least one declined test score value 10 days, 10 weeks,
and 6 month after surgery

4. Number of patients with at least two declined test score values 10 days, 10 weeks,
and 6 month after surgery
Continuous

1. Length of ICU stay (hrs)

2. Length of hospital stay (days)

3. Neuropsychologic test score (based on different performance tests, self-rating
inventory, and control tests) at the preoperative assessment and the sequential group
mean percentage change score at 10 days, 10 weeks, and 6 months after surgery

Notes

1. Small trial sample size (< 200 patients)
2. No sample size calculation reported
Medication
N/A
Anaesthesia
“Any departure from this standard protocol was recorded.”
Funding
“This work was supported by grants from the English Freemasons of New Zealand and
the Health Research Council of New Zealand.”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “patients were block randomized

by surgeon...”. No more information pro-

vided

Allocation concealment (selection bias)

Low risk Quote: “The medication was repackaged
by a pharmaceutical laboratory into coded
vials.” To preserve double blinding, the
laboratory also reported sham levels for
placebo patients.“ We assumed that alloca-
tion concealment and blinding occurred in

the same way as in Mitchell 2009.

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “the medication was repackaged
by a pharmaceutical laboratory into coded
vials.“ To preserve double blinding, the
laboratory also reported sham levels for

placebo patients.”
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Blinding of outcome assessment (detection Unclear risk No statement on blinding of outcome as-

bias)

All outcomes

SE€SSOTrS.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Dropout rate (experimental/control):
15%:16%
Quote: “ten of the 65 consented patients
did not enter the review phase of the trial.”
Reasons for exclusion for all patients were
described in the text. It is unclear from the
description whether the reasons (e.g. post-
operative complications) may be related to
true outcome (neurophysiological testing).
However, the relevant outcome for the cur-
rent review (length of hospital stay) remains
unaffected

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and
no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.

Mitchell 2009

Methods Randomized, placebo-controlled trial. No detailed information on random sequence
generation and allocation concealment provided. Participants and personnel were
blinded. No statement on blinding of outcome assessors
This study aimed to test the benefit of a 12-hour infusion of lidocaine in a broader group
of cardiac surgery patients, including those undergoing CABG surgery
The study was conducted in New Zealand. Date not published.

Participants Number assessed for eligibility: 639
Number randomized: 158 — 81:77
Number analysed: 80:77 (outcome: length of hospital stay), 59:59 (analysed at 10 weeks)
, 54:53 (analysed at 25 weeks)
Inclusion criteria
Adult patients (20 to 75 years old) undergoing CABG (with or without cardiopulmonary
bypass), valve surgery, or combined procedures; resident in the greater Auckland area,
English speaker, no preexisting cerebral dysfunction, no history of sensitivity to lidocaine,
and no condition the procedural anaesthesiologist would normally consider to be a
contraindication to lidocaine administration
Exclusion criteria
N/A
Baseline details
Experimental group (n = 81)
Mean age (years): 61.5
M =74.1%, F = 25.9%
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(Continued)

Mean weight (kg): 82.9

ASA T/I1: N/A

Duration of surgery (min): N/A

Main surgical procedure (n): aortic valve replacement (3), mitral valve replacement (5),
aortic valve replacement + mitral valve replacement (1), CABG on pump (58), off-pump
CABG (10), valve plus CABG (4)

Control group (n = 77)

Mean age (years): 58.1

M =81.8%, F = 18.2%

Mean weight (kg): 83.2

ASA T/II: N/A

Duration of surgery (min): N/A

Main surgical procedure (n): aortic valve replacement (3), mitral valve replacement (1),
aortic valve replacement + mitral valve replacement (0), CABG on pump (54), off-pump

CABG (8), valve plus CABG (11)

Interventions

Experimental group (81 patients)

The infusion was started at induction of anaesthesia with a “bolus” of 1 mg/kg over 5
minutes followed by 2 mg/min for 2 hours, and 1 mg/min thereafter, for a total of 12
hours

Control group (77 patients)

Control patients received saline as placebo.

Outcomes

The primary endpoint of the study was neurocognitive deficit
Dichotomous

1. Serious adverse events (mortality)

2. Number of patients with at least one declined test score value 10 weeks after
surgery
Continuous

1. Length of ICU stay (hrs), (data presented as median with IQR)

2. Length of hospital stay (days), (data presented as median with IQR, asymmetric
distribution)

3. Neuropsychologic test score (based on different performance tests, self-rating
inventory, and control tests) at the preoperative assessment and the sequential group
mean percentage change score at 10 weeks and at 25 weeks after surgery

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (neurocognitive deficit, n = 36 for 10 weeks, n = 91 for
25 weeks)
Medication
N/A
Anaesthesia
The anaesthesia regime was not standardized. (“There was no attempt to rigidly stan-
dardize the anesthetic technique, but practice among anesthesiologists was confluent,
and no significant changes occurred over the course of the study”)
Funding
“This work was supported by medical equipment grant AP72364 from the Lottery
Grants Board of New Zealand, grants 81354 and 81399 from the Auckland Medical

Research Foundation, and by a grant from the English Freemasons of New Zealand.”
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Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

Quote: “a collaborator who had no other
role in the trial generated a block-random-
ized sequence of allocations.” No detailed
information provided

Allocation concealment (selection bias) Low risk

Quote: “this sequence was concealed from
the patients, all medical staff in con-
tact with the patients, and from all other
trial collaborators.”, “Trial solutions...were
repackaged into generic vials by a licensed
pharmaceutical company.”

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

« ]
Quote: “trial solutions...were repackaged
into generic vials by a licensed pharmaceu-
tical company.”

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No statement on blinding of outcome as-
SEssors.

Incomplete outcome data (attrition bias)  Low risk
All outcomes

Dropout rate (experimental/control): 1%:
0%

Withdrawals, losses during follow-up etc.
were described. It is unclear from the de-
scription whether the reasons (e.g. postop-
erative complications) may be related to
true outcome (neurophysiological testing).
However, the relevant outcome for the cur-
rent review (length of hospital stay) remains

unaffected
Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and
no published study protocol
Other bias Low risk The study appears to be free of other
sources of bias.
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Methods Randomized, controlled trial. Double-blinded.
The purpose of this study was to evaluate the effect of intravenous lidocaine on pain
severity and plasma IL-6 after hysterectomy
The study was conducted in Sao Paulo, Brazil. Date not published
Participants Number assessed for eligibility: 80
Number randomized: 46— 24:22
Number analysed: 40— 20:20
Inclusion criteria
ASA T and II, women among 18 and 60 years, submitted to elective total hysterectomy
Exclusion criteria
Cardiac arrhythmia, myocardiopathy, alteration of cardiac conduction; electrolyte dis-
turbance; acid-base disorder; hypersensitivity to lidocaine; psychiatric disease, hepatic,
respiratory disorder or cancer; patients who received any type of analgesic in the week
prior to surgery and who received blood products during the study period
Baseline details
Experimental group (n = 20)
Mean age(years): 44.1, SD = 6.6
M = 0%, F =100%
Mean weight (kg): 72.2, SD = 13.7
ASA I/TI (n): N/A
Mean duration of anaesthesia (min): 145.1, SD = 51.8
Mean duration of surgery (min): 102.6 , SD = 49.4
Main surgical procedures (n): hysterectomy (20)
Control group (n = 20)
Mean age (years): 42.9, SD = 5.7
M = 0%, F =100%
Mean weight (kg): 74.2, SD = 12.6
ASA /I (n): N/A
Mean duration of anaesthesia (min): 124.0, SD = 438
Mean duration of surgery (min): 93.0, SD = 48.2
Main surgical procedures (n): hysterectomy (20)
Interventions Experimental group (20 patients)
Patients in the lidocaine group received 2 mg/kg/hr lidocaine whose infusion was started
at the time of induction of anaesthesia and maintained until the end of the operation
Control group (20 patients)
Patients in the control group received 0.9 % saline solution in equal volume
Outcomes The primary endpoint of the study was not stated but power analysis was performed for
pain
Dichotomous
1. Nausea
Continuous
1. Pain score at rest, 0, 6, 12, 18, 24 hrs (VRS 0 t010, mean + SD)
2. Supplemental dose of morphine in 24 hrs (mg, mean + SD)
3. Time to first analgesic requirement (min, mean + SD)
4. IL 6 concentration (pcg/ml, at 0, 5, 24 hrs, mean + SD)
5. Volume of isoflurane (ml, mean + SD)
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6. Plasma levels of lidocaine and monoethylglycinexylidide (ng/ml, at 5, 24 hrs,
mean + SD)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (pain, n = 20 per group)
Medication
Midazolam was given at a dose of 15 mg intravenously one hour before anaesthesia.
During the surgical procedure, additional doses of opioids or other analgesics were used.
Prophylaxis for nausea and vomiting was not performed. For postoperative analgesia,
morphine (5 mg) was administered subcutaneously as needed by a nurse
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
N/A

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “the patients were divided into two
groups of equal size by lot. The random
distribution was done through the G1 and
G2 records, placed in sealed envelopes, pre-
pared before the beginning of the study and
opened approximately 30 minutes before
anesthesia by a physician, who prepared the
venous solution and identified it as the pa-
tient’s number according to the envelopes.
Insufficient information for judgement on
adequate random sequence generation

Allocation concealment (selection bias)

Unclear risk Quote: “...placed in sealed envelopes...”

Not explicitly mentioned SNOSE

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “the solution was given to another
anesthesiologist who was not aware of the
content of the prepared solutions. The re-
sponding researcher was not aware of the
group chosen by the end of the study.” Pa-
tients could not know group allocation, ei-

ther

Blinding of outcome assessment (detection

Unclear risk No statement on blinding of outcome as-

bias) sessment.

All outcomes

Incomplete outcome data (attrition bias)  Low risk Dropout rate (experimental/control):
All outcomes 17%:9%
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Four participants in the experimental
group and two in the control group were
lost to follow up

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry or
study protocol.

Other bias

Low risk The study appears to be free of other
sources of bias.

Omar 2013

Methods

Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded.

This study hypothesized that lidocaine may be effective in producing controlled hy-
potension in patients undergoing functional endoscopic sinus surgery

The study was conducted in Saudi Arabia from October 2011 to December 2012

Participants

Number assessed for eligibility: N/A

Number randomized: 48 — 24:24

Number analysed: 24:24

Inclusion criteria

ASAT to ITadults (age 18 to 50) planned to undergo functional endoscopic sinus surgery
Exclusion criteria

Patients with hepatic, renal, cardiovascular, neuromuscular, or hematological disorders
were excluded. Patients on anticoagulant, opioid, or sedative drugs were also excluded
Baseline details

Experimental group (n = 24)

Mean age (years): 36.7

M =54.1%, F = 46.9%

Mean BMI (kg/m?): 27.9

ASA T/11: 15:9

Duration of anaesthesia (mins): 87

Main surgical procedure: functional endoscopic sinus surgery

Control group (n = 24)

Mean age (years): 36.3

M =58.3%, F = 41.7%

Mean BMI (kg/m?): 26.7

ASA T/II: 17:7

Duration of anaesthesia (min): 99

Main surgical procedure: functional endoscopic sinus surgery

Interventions

Experimental group (24 patients)

Patients received a bolus with 1.5 mg/kg lidocaine (1% solution) after endotracheal intu-
bation, continuous infusion with a rate of 1.5 mg/kg/hr (0.15 ml/kg/hr). On conclusion
of surgery, the study medications and sevoflurane were discontinued

Control group (24 patients)

Control patients received an equal volume of saline.
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Outcomes

The primary endpoint of the study was surgery field quality.
Dichotomous

1. Postoperative nausea and vomiting during PACU

2. Side effects (intraoperative bradycardia)

3. Need for ketorolac postoperatively (VAS pain score 1 to 4)

4. Need for fentanyl postoperatively (VAS pain score > 4)
Continuous

1. Intraoperative quality of surgical field (surgical field score 0 to 5), every 15 min
during surgery (data presented as median with IQR)

2. Intraoperative mean heart rate every 15 min during surgery (data presented
graphically)

3. Intraoperative MAP every 15 min during surgery (data presented graphically)

4. Intraoperative fentanyl dose (pg)

5. Intraoperative mean end-tidal sevoflurane concentrations every 15 min during
surgery (data presented graphically)

6. Length of PACU stay

7. Pain score (VAS 0 to 10) at rest during PACU at 15 min, 30 min, and 60 min
(data presented as median with IQR, asymmetric distribution at 60 min)

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (surgical field quality, n = 21)
Medication
“If pain VAS score was 1-4, 30 mg of IV ketorolac was given. If pain score > 4 or if the
pain was not relieved by ketorolac, fentanyl 0.5 pg/kg was given. Ondansetron 4mg IV
was given as a rescue antiemetic in case of PONV. Phenylephrine was used in PACU
with the same doses used intraoperatively to treat hypotension.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “immediately after endotracheal in-
tubation, patients were randomly assigned
to 2 equal groups using computerized ran-

domization tables...”

Allocation concealment (selection bias)

Quote:

mentioned sequentially numbered, opaque

Unclear risk ...in closed envelopes...” Not

envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “the hospital pharmacists who were

not involved in the study prepared the
study medications in 4 different coded sy-

» o«

ringes...”, “...the attendant anaesthesiolo-
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gist who was blinded to group allocation.”
Patients could not know group allocation
due to adequate blinding of personnel

Blinding of outcome assessment (detection

bias)

Low risk Quote: “pain was assessed in PACU by a
nurse who was blinded to group alloca-

All outcomes tion...”

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals, no exclusions.

All outcomes

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Ortiz 2016
Methods Multicentric, double-blind, randomized, and placebo-controlled trial
This trial aimed to compare postoperative analgesia, opioid consumption, duration of
ileus and hospital stay, and cytokine levels in patients undergoing laparoscopic cholecys-
tectomies who received intravenous lidocaine in comparison with a control group
The study was conducted in Brazil from July 2013 to February 2014
(NCT02363699)
Participants Number assessed for eligibility:87
Number randomized: 44— 22:22
Number analysed: 43— 21:22
Inclusion criteria
patients scheduled to undergo elective laparoscopic cholecystectomy, 18 years and older,
ASATand II
Exclusion criteria
Patients older than 75 years, patients with heart disease, and patients with history of
kidney failure, liver failure, psychiatric disorder, chronic use of opioids, or medications
that could cause induction of liver enzymes (anticonvulsants) were not included in
the study. In addition, the presentation of adverse effects during the intervention or
postoperative complications, and the conversion to open surgery were used as exclusion
criteria
Baseline details
Experimental group (n = 22)
Mean age (years): 43.77, SD = 12.55
M =22,7%, F =77,3%
Mean weight(kg): 76.91, SD = 16.41
ASA I/TI (n): NA
Mean duration of anaesthesia (min): N/A
Mean duration of surgery (min): 105.23, SD = 38.25
Main surgical procedures (n): elective laparoscopic cholecystectomy (21)
Control group (n = 22)
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Mean age (years): 46.09, SD = 11.50

M =40,9%, F = 59,1%

Mean weight (kg): 86.86, SD = 19.76

ASA /I (n): NA

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): 112.50, SD = 47.58

Main surgical procedures (n): elective laparoscopic cholecystectomy (22)

Interventions Experimental group (22 patients)
Lidocaine was administered in bolus of 1.5 mg/kg at the start of the procedure and
maintained at a dose of 3 mg/kg/h until 1 hour after the end of the surgery. A solution
0f 0.3 % lidocaine was used, so that the infusion rate was equal to the patient’s weight
Answer from author upon request: lidocaine infusion started before incision
Control group (22 patients)
Saline solution was administered in the control group with the same infusion rates

Outcomes The primary endpoint of the study was pain within the first 24 hrs

Dichotomous

1. Adverse effect (arrhythmia)
Continuous

1. Pain score at rest at 1, 2, 4, 12, 24 h (VNS 0 to 10, mean + SD)

2. First flatus (hrs, median, P = 0.75)

3. Length of hospital stay (hrs)

4. Opioid consumption total (morphine) (mg, median + IQR)

5. Inflammatory markers (IL1, IL6, IL10, Interferon-gamma, TNF-alpha) at 1 hr
and 24 hrs

6. Pain score when coughing 1, 2, 4, 12, 24 hrs (VNS 0 t010, mean + SD)

Notes 1. Small trial sample size (< 200 patients)
2. Power analysis not performed

Medication
During surgery, all patients received 4 mg ondansetron for prophylaxis of nausea and
vomiting and dipyrone 30 mg/kg, 30 minutes before the end of the procedure. Post-
operatively, patients received dipyrone 1 g IV every 6 hours and ondansetron 8 mg IV
every 8 hrs
For patients who reported pain at rest equal or greater than 4, morphine titration was
started with 1 mg increments every 5 minutes until the pain was reported as less than 4.
At this point, patients were encouraged to manage their own medication. The patient-
controlled analgesia pumps were programmed to bolus of 4 ml (morphine solution 0.
5 mg/ml) followed by 8 minutes of security lock between doses. The maximum dose
in 4 hrs was 30 mg. No continuous maintenance dose of morphine was used in the
postoperative period
Fifteen percent increases in mean arterial pressure or heart rate values greater than 100
beats/min, with bispectral index between 40 and 60, allowed for supplementary admin-
istration of 5 pg sufentanil
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
No external funding source was used.
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Risk of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: “randomization was performed by a
computer program (random.org) that gen-
erated a random number sequence from 1
to 44, divided into 2 columns.

3

Allocation concealment (selection bias)

Unclear risk

Quote: “an employee of the Surgical Cen-
ter pharmacy, previously trained for that,
appointed each column with a group (lido-
caine and placebo) and stored the results in
44 envelopes.

From the description of the text is it unclear

if the allocation was fully concealed

Blinding of participants and personnel Low risk

(performance bias)
All outcomes

Quote: “this same collaborator was respon-
sible for preparing the solutions according
to the dilution protocol. These solutions
were kept in identical color and volume
containers for both groups and were pro-
vided just before anesthetic induction.”
Quote: “The study was double blind. Pa-
tients were not informed about the solu-
tion they were receiving. Likewise, both the
research team and the auxiliary anesthetists
were unaware of which group each patient
belonged to.”

Blinding of outcome assessment (detection Low risk

bias)

All outcomes

Quote: “the study was double blind. Pa-
tients were not informed about the solu-
tion they were receiving. Likewise, both the
research team and the auxiliary anesthetists
were unaware of which group each patient
belonged to.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk

Dropout rate (experimental/control): 5%:
0%

Quote: “the patients who had hospital dis-
charge before 24 hours were asked to wait
until the final pain assessment and blood
collection. In this way, we avoided losses
and all the data were included in the anal-
ysis.”

Quote: “the lidocaine group lost one pa-
tient who had his surgery converted due
to problems during the procedure. All pa-
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tients who started receiving lidocaine con-
tinued the infusion according to the proto-
col.”

Reasons for missing data (1 patient) are un-

likely to be related to true outcome

Selective reporting (reporting bias)

Unclear risk The study protocol is available and the pri-
mary outcome as well as some secondary
outcomes have been reported. The sec-
ondary outcomes “length of hospital stay”
and “time to first flatus” have not been
prespecified. The protocol has been ret-
rospectively registered (4 February 2015)

(NCT02363699)
Other bias Low risk The study appears to be free of other
sources of bias.

Peng 2016

Methods Randomized, controlled trial. Double-blinded.
The aim of this study was to test the hypothesis that intraoperative infusion of lido-
caine would improve postoperative analgesia in patients following supratentorial tumour
surgery in a randomized controlled trial
The study was conducted at Beijing Tiantan Hospital, Capital Medical University, Bei-
jing, China from September 2009 to March 2012
(NCT00975910)

Participants Number assessed for eligibility: 100

Number randomized: 94— 46:48
Number analysed: 80— 40:40
Inclusion criteria
Scheduled for elective supratentorial craniotomy; age 18 to 65 years; ASA I or II; BMI
< 30; no history of systemic malignant tumours, diabetes, psychiatric disorders, alcohol
abuse, or drug abuse; sufficient education to complete preoperative neuropsychological
tests; cooperative and able to give informed consent in person
Exclusion criteria
Preoperative Mini-Mental State Examination score of < 2 4, vascular surgery
Baseline details
Experimental group (n = 40)
Mean age (years): 45, SD = 9
M =50%, F = 50%
Mean weight (kg): 64, SD = 10
ASA /I (n): 30:10
Mean duration of anaesthesia (min): 307, SD = 90
Mean duration of surgery (min): 254, SD = 87
Main surgical procedures (n): supratentorial tumour surgery (40)
Control group (n = 40)
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Mean age (years): 44, SD = 10
M =47.5%, F = 52.5%
Mean weight (kg): 66, SD = 13
ASA I/1I (n): 31:9
Mean duration of anaesthesia (min): 303, SD = 78
Mean duration of surgery (min): 246, SD = 75
Main surgical procedures (n): supratentorial tumour surgery (40)
Interventions Experimental group (40 patients)
Patients in the lidocaine group, received lidocaine as an intravenous bolus (1.5 mg/kg)
after anaesthesia induction followed immediately by infusion at 2 mg/kg/hr in a normal
saline vehicle until the end of surgery
Control group (40 patients)
The normal saline group received the same volume of 0.9 % saline at the same rate
Outcomes The primary endpoint of the study was not stated but power analysis was performed for
postoperative cognitive dysfunction
Dichotomous

1. Analgesics in the PACU

2. Additional tramadol in PACU at 0, 30, 60 min, last time

3. Postoperative pain (alert cases with no or mild pain)

4. Adverse events (seizures, potential lidocaine toxicity, hypertension, coronary heart
disease)

Continuous

1. Functional postoperative neuropsychological status scales (Mini Mental State
Examination) at 24 hrs (median + IQR)

2. Remifentanil consumption intraoperative (pg/kg/min, mean + SD)

3. Sufentanil consumption intraoperative (pg/kg, mean + SD)

4. Opioids in the PACU (sufentanil) (pg, mean + SD)

5. Recovery (time to spontaneous breath, time to extubation, bucking (cases), airway
obstruction (cases)),

6. Blood loss (ml, mean + SD)

7. Duration in PACU (min, mean + SD)

8. Alert patients without pain and alert patients with NRS 1-3 (%, at 0, 30, 60 min,
last time)

9. Perioperative vital signs (MARD, heart rate, bispectral index score, at baseline,
induction, administration, skull fixation, skin incision, 1 hr after drug administration,
dura opening, 2 hrs after drug administration, tumour resection, 3 hrs after drug
administration, dura suturing, skin suturing, end of surgery, spontaneous breathing,
extubation)

10. Postoperative variables in PACU (MAD, heart rate, at 0, 30, 60 min, last time)
Notes 1. Small trial sample size (< 200 patients)

2. Power analysis performed (postoperative cognitive dysfunction at 1 week, n = 39)

3. Other: While the authors attempted to assess NRS at 15-minute intervals, the
NRS was not assessed successfully in many patients until late in their PACU stay. This
was because patients took time to become alert enough for assessment of the NRS.
Therefore, although we report the NRS assessment at entry, 30 minutes, and 60
minutes after delivery into PACU and just before a patient was transferred out of the

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 165

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Peng 2016 (Continued)

PACU, we only statistically analysed the groups where all patients were alert
Medication:

None of the patients in either group were using opioids before the surgery

All patients were premedicated with midazolam (0.05 mg/kg) intravenously 15 minutes
before induction. Sufentanil (0.1 to 0.2 mg/kg) was injected to attenuate potent stress
responses induced by noxious stimuli at certain time points during surgery, including
scalp incision and skull drilling. A PCA electronic pump was connected to a peripheral
venous catheter at the end of surgery, it was filled with sufentanil (100 mg) and on-
dansetron (16 mg) diluted in 100mL of normal saline (background infusion rate, bolus
dose, and lock out time were set at 2 ml/hr, 0.5 ml, and 15 min, respectively)

The patients were not alert enough to use the PCA pump in PACU. The patients
were treated with additional tramadol if they had mild to moderate pain in the PACU.
Patients would have been treated with additional sufentanil if they had severe pain in the
PACU; no patients had severe pain in the PACU and they only received the background
sufentanil delivered by the continuous PCA pump infusion

Anaesthesia:

The anaesthesia regime was standardized in both groups.

Funding;

None

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomization was performed
through a computer-produced randomized

control table.”

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: 7a research nurse gave the partici-
pants an equal volume of lidocaine or saline
from a coded vial according to the random-
ized control table. The research team that
collected and analyzed the data was blinded

to the treatment allocation.”

Blinding of outcome assessment (detection Low risk Quote: “The research team that collected
bias) and analyzed the data was blinded to the
All outcomes treatment allocation.”

Incomplete outcome data (attrition bias) ~ High risk Dropout rate (experimental/control):
All outcomes 15%:20%

Quote: “fourteen of 94 patients did not
complete the study and their data were not
analyzed; 4 patients either died or had tu-
mor recurrence, 10 patients were lost to fol-
low-up before 6 months. The proportion
of patients who did not complete the study
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was not different between groups (P = 0.
77). ¢

Quote: “the reasons for exclusion of the
14 patients were: 5 patients remained in-
tubated, 8 patients were not alert enough
to assess a NRS pain score until they were
transferred out of PACU, and 1 patient had
dysphoria.”

Large dropout rate. Reasons for missing
data have been reported but are not the
same in the two publications

Selective reporting (reporting bias) High risk

A prospectively registered study protocol
is available (NCT00975910, 9 November
2009)

Quote: “there were discrepancies between
the registered study (NCT00975910) and
the final study that were not corrected
on the site “clinicaltrials.gov,” These dif-
ferences were due to miscommunication
between those conducting the study and
those who planned and reported the study.
These discrepancies included the inclusion
age, the neuropsychological- cognitive tests
used and the time points for postopera-
tive cognitive testing. All of these changes
in the study protocol occurred before the
first patient was included in the study and
no change in protocol was made after the
study began. The neuropsychological-cog-
nitive tests were carried out by an indepen-
dent blinded group; this was a major con-
tributor to the discrepancy in the neuropsy-
chological-cognitive tests planned and per-
formed. However, the method of lidocaine
administration, anesthesia induction and
maintenance, monitoring and patient se-
lection were the same as in the registered
protocol. The substituted tests were simi-
lar to the ones originally planned and the
changes from the preplanned protocol are
not likely to have influenced the outcome.
All data that are important for the cur-
rent review have not been prespecified in
the protocol and have separately been pub-
lished in a secondary findings report
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Other bias

Low risk The study appears to be free of other
sources of bias.

Rimbick 1990

Methods

Randomized, placebo-controlled trial. No detailed information on random sequence
generation provided. No statement on allocation concealment. No statement on blinding
of participants, personnel, and outcome assessors

This study analysed the effects of continuous intravenous infusion of lidocaine on post-
operative paralytic ileus in cholecystectomized patients

The study was conducted in Sweden. Date not published.

Participants

Number assessed for eligibility: N/A

Number randomized: 30 — 15:15

Number analysed: 15:15

Inclusion criteria

Patients scheduled for elective cholecystectomy.

Exclusion criteria

Patients using laxatives or drugs known to affect gastrointestinal motility and patients
with a history of gastrointestinal disease or complications to surgery were excluded.
When the possibility of pregnancy could not be minimized, the patient was not included.
Patients in whom the markers had not reached segment 3 before the last radiograph were
excluded from calculations of colonic transit time

Baseline details

Experimental group (n = 15)

Mean age (years): 55

M =33.3%, F = 66.7%

Mean weight (kg): 70

ASA I/II: N/A

Duration of surgery (min): 109

Main surgical procedure: cholecystectomy

Control group (n = 15)

Mean age (years): 51

M = 40%, F = 60%

Mean weight (kg): 73

ASA T/II: N/A

Duration of surgery (min): 104

Main surgical procedure: cholecystectomy

Interventions

Experimental group (15 patients)

Patients received an IV bolus injection of 100 mg lidocaine 30 min before induction
of anaesthesia followed by a continuous IV infusion of lidocaine (3 mg/min) for 24 hrs
after surgery

Control group (15 patients)

Control patients received an equal volume of saline.
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Outcomes Dichotomous
1. Postoperative nausea and vomiting (observation time points unclear, probably
within 3 days after surgery)
Continuous
1. Intraoperative fentanyl dose (mg)
2. Meperidine consumption (mg) during the 1st, 2nd, and 3rd POD
3. Postoperative colonic motility measured as time taken for radiopaque markers in
the cecum/ascending colon to reach other segments in the colon (hrs)
4. Time for the first passage of gas (hrs) and faeces (hrs) after surgery, (data presented
graphically)
Notes 1. Small trial sample size (< 200 patients)
2. No sample size calculation reported
Medication
“Postoperative pain relief was achieved by IM injections of meperidine”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Supported by grants from Bohuslandstinget, the Medical Society of Gothenburg, the
Swedish Society of Medical Sciences, and the Swedish Medical Research Council (grant
No. 09072).”
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “patients were randomly allocated
to receive double-blind IV bolus injections
0f 100 mg lidocaine.” No further informa-

tion provided

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Quote: “...double-blind study...”. No fur-

ther information provided

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-

SE€SSOrs.

Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals. No exclusions.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and

no published study protocol
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Other bias Low risk The study appears to be free of other
sources of bias.
Saadawy 2010
Methods Randomized, placebo-controlled trial. No statement on allocation concealment. Partic-
ipants, personnel, and outcome assessors were blinded
This study aimed at evaluating and comparing the effects of magnesium and lidocaine on
pain, analgesic requirements, bowel function, and quality of sleep in patients undergoing
a laparoscopic cholecystectomy
The study was conducted in Saudi Arabia. Date not published.
Participants Number assessed for eligibility: 138
Number randomized: 125 — 42:40 (43: intravenous infusion of magnesium sulfate)
Number analysed: 40:40
Inclusion criteria
ASA T to II patients, scheduled for elective laparoscopic cholecystectomy
Exclusion criteria
Major hepatic, renal, or cardiovascular dysfunction, especially atrioventricular block, a
history of myopathy, or previous treatment with calcium-channel blockers. Moreover,
patients were excluded if they had received opioids or non-steroidal anti-inflammatory
drugs within one week, or for chronic pain treatment
Baseline details
Experimental group (n = 40)
Mean age (years): 41.2
M =15%, F = 85%
Mean weight (kg): 80.1
ASA I/1I: 31:9
Duration of surgery (min): 80.3
Main surgical procedure: laparoscopic cholecystectomy
Control group (n = 40)
Mean age (years): 42.1
M =20%, F = 80%
Mean weight (kg): 77.9
ASA I/1L: 27:13
Duration of surgery (min): 79.5
Main surgical procedure: laparoscopic cholecystectomy
Interventions Experimental group (40 patients)
Patients received an i.v. bolus of 2 mg/kg lidocaine, followed by a continuous i.v. infusion
of 2 mg/kg/hr. Bolus doses were given over 15 min before induction of anaesthesia,
followed by an i.v. infusion through the surgery
Control group (40 patients)
Control patients received i.v. saline.
Outcomes The primary endpoint of the study was morphine consumption within 24 hrs after
surgery
Dichotomous
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1.
Ze
3.

Postoperative nausea and vomiting during first 24 hrs
Sedation during first 24 hrs
Number of patients with flatus after 24 hrs

Continuous

1.
. Total cisatracurium dose (mg)

(O AV I NS ]

Intraoperative fentanyl dose (pg)

. Averaged end-tidal sevoflurane concentrations (vol %)
. Time to last fentanyl dose (mins)

. Time to first PCA use (mins)

. Recovery time (mins)

7. Quality of sleep (VAS 0 = no insomnia, excellent quality of sleep, 10 = absolute
insomnia)

8. Time to first flatus (hrs)

9. Morphine consumption (mg) at 2 hrs and 24 hrs after surgery (data presented
graphically)
10. Pain score (VAS 0 to 10), shoulder and abdominal pain, at rest and on coughing

at 0 hrs, 2 hrs, 6 hrs, 12 hrs, 18 hrs, and 24 hrs (data presented graphically)

Notes 1.
2.

Small trial sample size (< 200 patients)
Power analysis performed (morphine consumption in the first 24 hrs, n = 32)

Medication
“The PCA settings were a demand dose of 1 mg of morphine i.v. and a lockout of

10 min, with no background infusion. The time to first request of PCA and the total

morphine consumption were recorded at 2 hrs in the PACU and after 24 hrs. Morphine

was the only painkiller prescribed for postoperative pain control, and no other sedatives

or analgesics were administered during the first 24 hrs.”
Anaesthesia
The anaesthesia regime was standardized in both groups

Funding

No funding mentioned

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “patients were assigned to one of

bias) three groups (n = 40 each) using a com-
puter-generated table.”

Allocation concealment (selection bias) Unclear risk No statement on allocation concealment.

Blinding of participants and personnel Low risk Quote: “all the parties involved, includ-

(performance bias)
All outcomes

ing the patients, surgeon, anaesthesiologist,
nurses, and the data collecting research as-
sistant, were unaware of the study drugs or
patient assignment to different groups.”

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 171
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Saadawy 2010 (Continued)

Blinding of outcome assessment (detection Low risk Quote: “all the parties involved, includ-
bias) ing the patients, surgeon, anaesthesiologist,
All outcomes nurses, and the data collecting research as-
sistant, were unaware of the study drugs or
patient assignment to different groups.”
Incomplete outcome data (attrition bias) ~ Low risk Dropout rate (experimental/control): 5%:

All outcomes

0%

Exclusions were described and reasons (un-
able to use PCA, conversion of procedure)
are unrelated to true outcome

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry and

no published study protocol

Other bias

Low risk The study appears to be free of other

sources of bias.

Samimi 2015

Methods

Randomized, controlled trial. Double-blind.

The aim of this study was to compare the efficacy of intravenous and intraperitoneal
injection of lidocaine and normal saline in relieving postoperative pain after elective
abdominal hysterectomy

The study was conducted in Iran. Date not published. The study period lasted 24 months

Participants

Number assessed for eligibility: 130

Number randomized: 117— N/A:N/A:N/A

Number analysed: 109— 36:35:38

Three groups, one not of interest (intraperitoneal administered group)

Inclusion criteria

Patients 35 to 65 years undergoing elective abdominal hysterectomy, ASA I to II
Exclusion criteria

Operation duration more than three hours, diagnosis of cancer, need for additional
surgery, substance abuse, chronic pain syndromes, allergy to study medications, severe
psychologic, hepatic, renal and cardiac diseases and any incision other than Pfannenstiel
Baseline details

Experimental group (n = 39)

Mean age (years): 46.2, SD = 12.9

M =0%, F =100%

Mean weight (kg): 63.3, SD = 7.10

ASA I/TI (n): N/A

Mean duration of anaesthesia (min): 105, SD = 23.28

Mean duration of surgery(min): 95, SD = 20.70

Main surgical procedures (n): elective abdominal hysterectomy (39)

Control group (n = 38): (one patient missing)

Mean age (years): 48.2, SD = 11.2

M =0%, F =100%
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Mean weight (kg): 62.30, SD = 7.18

ASA T/II (n): N/A

Mean duration of anaesthesia (min): 105, SD = 11.04

Mean duration of surgery (min): 92, SD = 21.20

Main surgical procedures (n): elective abdominal hysterectomy (38)

Interventions

Experimental group (39 patients)

Patients in group IV (intravenous injection group) received lidocaine, (1.5 mg/kg bolus
injection) 30 minutes before incision and then a continuous lidocaine infusion until 1
hour after the end of surgery and before closure of wound 50 cc normal saline intraperi-
toneally

Control group (38 patients)

Group P (normal saline injection group) received a bolus dose of normal saline with
equal volume with bolus dose of lidocaine in IV group patients and a continuous infusion
of normal saline until 1 hour postoperatively. At the end of surgery and before wound
closure 50 cc normal saline was administered into intraperitoneal cavity

Outcomes

The primary endpoint of the study was not stated and power analysis was not performed
Dichotomous

1. Nausea in the first day after surgery

2. Vomiting in the first day after surgery
Continuous

1. Pain score at rest at 0, 2, 4, 8, 12, 24 hrs (VAS 0 to 10 cm, mean + SD)

2. Fentanyl use intraoperative (pg, mean + SD)

3. Morphine consumption in first day after surgery (mg, mean + SD)

4. Time to first analgesic requirement (min, mean + SD)

Notes

1. All female patients (100%) in both groups

2. Small trial sample size (< 200 patients)

3. Power analysis not performed
Medication
The patients received 2 mg midazolam intravenously. At the end of surgery neostigmine
0.05 mg/kg and atropine 0.02 mg/kg were used for antagonizing neuromuscular block.
After transferring to the postoperative anaesthesia care unit (PACU), all the patients
received diclofenac suppository 100 mg. Postoperative pain was treated with morphine
2 mg intravenously when the patients asked for an analgesic or her VAS was > 4
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
N/A

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “patients were randomly allocated

bias)

to 1 of 3 treatment groups using computer
randomization number generation.”
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Allocation concealment (selection bias) Unclear risk

Quote: “...and then were enveloped and
sealed and patient’s code was recorded on
it.” Not explicitly mentioned SNOSE

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Quote: “the study medications were pre-
pared by an anesthesiologist who did not
otherwise participate in the study.”

Quote: “the envelopes were opened in op-
eration room 1 hour before starting of in-
duction of anesthesia by an anesthesiologist
who was blinded to patient’s study group
and type of solution. All of the nurses and
patients were blinded to the type of solu-
tion and to the patient’s study group allo-

cation.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: “...by an assistant who was blinded
to the detail of study.”

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Dropout rate overall: 7%

Quote: “during the study, 8 of them ex-
cluded from postoperative data analysis: 5
because of the operation was lasted more
than 3 hours and 3 because of need to ad-
ditional procedures, and we completed the
study with 109 patients (IV group = 36, IP
group = 35 and P group = 38).”

It is stated that data were incomplete due
to exclusion of eight patients (n=109 re-
maining) but data from 116 and 117 par-
ticipants were presented, respectively. It is
unclear how these data were analysed

One patient in the baseline characteristics
and for continuous outcome data (n = 116)
is missing without explanation

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry or
study protocol.

Other bias Low risk The study appears to be free of other
sources of bias.
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Methods

Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded

This trial aimed to determine if infusing lidocaine during video-assisted thoracoscopic
surgery lowers postoperative opioid consumption and improves pain control

The study was conducted in Canada from April 2010 to February 2013 (NCT01277835)

Participants

Number assessed for eligibility: N/A
Number randomized: 48 — 24:24
Number analysed: 19:17 (analysed at PACU), 16:17 (analysed at 24 hrs), 14:13 (analysed
at 48 hrs), 6:7 (analysed at 72 hrs)
Inclusion criteria
Men and women aged 18 to 75 years, scheduled for video-assisted thoracoscopic surgery,
and evaluated as ASA I-III at their preoperative assessment clinic visit
Exclusion criteria
1. patient refusal
allergy or hypersensitivity to lidocaine
breastfeeding or pregnant
antiarrhythmic therapy (class Ia, Ib, Ic) within one week prior to surgery
history of drug or alcohol abuse
unable to utilize self-administered PCA
progression of surgical procedure to thoracotomy
postoperative ventilation required

RCNICOIN O - ol

history of chronic pain, or preoperative analgesia use within one week of surgery,

o
=

10. major deviation from intraoperative study protocol
Baseline details
Experimental group (n = 19)
Mean age (years): 58.2
M =68.5%, F = 31.5%
Mean weight (kg): 81.3
ASA I/II/TII: 0:8:11
Duration of surgery (min): N/A
Main surgical procedure: video-assisted thoracoscopic surgery
Control group (n = 17)
Mean age (years): 63.5
M =47.1%, F = 52.9%
Mean weight (kg): 84.2
ASA T/II/1II: 0:8:9
Duration of surgery (min): N/A
Main surgical procedure: video-assisted thoracoscopic surgery

Interventions

Experimental group (19 patients)

The lidocaine treatment group received a 1.5 mg/kg bolus of intravenous lidocaine that
began on induction and before incision, followed by an infusion of 3 mg/min if the
patient’s total body weight was more than 70 kg or 2 mg/min if weight was less than 70
kg. All infusions were discontinued at the completion of the surgical procedure
Control group (17 patients)

The placebo control group received an intravenous normal saline bolus as well as a normal
saline infusion to simulate the study drug
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Outcomes The primary endpoint of the study was PCA morphine consumption

Dichotomous

1. Postoperative nausea and vomiting at PCA start time and during PCA

2. Side effects (confusion, sedation, lightheaded/dizzy, blurred vision, hypotension,
respiratory depression, constipation urinary, retention, pruritis)

3. Number of patients requiring an Alexis O Port for surgical access
Continuous

1. Intraoperative fentanyl dose (pg)

2. Cumulative PCA morphine consumption (mg) at PACU, 8 hrs, 16 hrs, 24 hrs,
and 48 hrs

3. Interval PCA morphine consumption (mg) at PACU, PACU - 8 hrs, 8 to 16 hrs,
16 to 24 hrs, and 24 to 48 hrs

4. Pain score (VAS 0 to 10) at rest and on inspiration at PACU, 8 hrs, 16 hrs, 24 hrs,
48 hrs, and postoperative PACU to discharge

Notes 1. Power analysis performed (PCA morphine consumption, n = 37)

2. The study recruitment was much lower as intended by the sample size calculation.
Therefore, the study may have been underpowered

3. High loss rates during the study (up to 70% at 72 hrs)
Medication
“Antiemetic medications and neuromuscular reversal agents were administered at the
discretion of each attending anaesthesiologist. Patients were transferred to the post anaes-
thetic care unit where nursing staff were instructed to administer morphine to keep the
patients’ NRS less than four, and the amount of morphine was recorded. PCA morphine,
2 mg bolus and 7 minute lockout, was set up half an hour prior to patient discharge
from recovery, with instructions to increase morphine to 2.5 mg bolus if NRS pain
greater than six lasted for more than 30 minutes Acetaminophen 975 mg was regularly
scheduled for 48 hours postoperatively.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“There are no sources of funding or conflict of interest to declare.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “randomization software was used

bias) to generate 1:1 allocation to placebo or
treatment groups...”

Allocation concealment (selection bias) Unclear risk Quote: “...and sealed into individual
opaque envelopes by a research associate
not involved in recruitment, data collec-
tion, drug preparation or analysis.”

Blinding of participants and personnel Low risk uote: “the attending anaesthesiologist,

& p p p g g

(performance bias) surgeon, and nursing staff were all blinded

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 176

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Slovack 2015  (Continued)

All outcomes

to the treatment groups.” and “The study
drug was prepared by a physician not in-
volved in the case, labelled ‘study drug’ and
given to the attending anaesthesiologist to
administer.”

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

The nursing stuff collected the data. Quote:
“The attending anaesthesiologist, surgeon,
and nursing staff were all blinded to the
treatment groups.”

Incomplete outcome data (attrition bias)  High risk
All outcomes

Dropout rate (experimental/control): at
PACU: 21%:30%, at 24 hrs: 33%:30%, at
48 hrs: 42%:46%, at 72 hrs: 75%:71%
Quote: “forty-eight patients consented to
be included in the study, and 36 were in-
cluded in the statistical analysis. Of the
other 12 patients, 7 were excluded because
the procedure was converted to open, 1 be-
cause the lidocaine infusion was not con-
nected, 1 because information on the ward
was not filled out, and 3 decided to be ex-
cluded for personal reasons.”

The dropout rates at PACU are very high
and it is unclear whether these participants
were missing at random

Selective reporting (reporting bias) Low risk The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the review
have been reported in the prespecified way.
(NCT01277835)

Other bias Low risk The study appears to be free of other
sources of bias.

Soltani 2013
Methods Randomized, placebo-controlled trial. No detailed information on random sequence

generation provided. No statement on allocation concealment. No statement on blinding

of personnel and outcome assessors

This study evaluated the effects of intravenous infusion of lidocaine on the need for

anaesthetics during the operation and analgesics after the operation in patients under-

going ophthalmologic surgeries

The study was conducted in Iran during 2011.

Participants Number assessed for eligibility: 80
Number randomized: 80 — 40:40
Number analysed: 40:40
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Inclusion criteria

Ophthalmologic surgeries such as cataract, dacryocystorhinostomy, keratoplasty, retinal
detachment repair, eyelid repair; ASA status: Class I and II, Age: 18 to 70 year
Exclusion criteria

Any change in management of patient’s surgery or anaesthesia which resulted in change
in protocol such as change of technique or type of surgery, abnormal bleeding, oculo-
cardiac reflex which needs pharmacologic intervention

Baseline details

Experimental group (n = 40)

Mean age (years): N/A

M, F (%): N/A

Mean weight (kg): 66.2

ASA I/1I: N/A

Duration of surgery (min): N/A

Main surgical procedure: ophthalmologic surgeries

Control group (n = 40)

Mean age (years): N/A

M, F (%): N/A

Mean weight (kg): 68.2

ASA I/II: N/A

Duration of surgery (min): N/A

Main surgical procedure: ophthalmologic surgeries

Interventions Experimental group (40 patients)
Lidocaine (2.5 mg/kg/hr) was infused intraoperatively.
Control group (40 patients)
Normal saline as placebo.

Outcomes Dichotomous
1. Postoperative nausea and vomiting in the recovery room
2. Number of patients using metoclopramide for PONV treatment (VAS > 5)
3. Number of patients reporting pain every 15 min up to 60 min in the recovery
room
Continuous
1. Mean total pethidine consumption (mg/kg) at VAS pain score > 4
2. Length of stay in the recovery room (min)
3. Intensity of nausea (VAS 0 to 10)

Notes 1. Persian article, translated in part by Bita Mesgarpour
2. Small trial sample size (< 200 patients)
3. No sample size calculation reported
Medication
Pethidine for pain management (VAS > 4), metoclopramide for nausea management
(VAS > 5)
Anaesthesia
N/A
Funding
N/A
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Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No statement on sequence generation.

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk No explicit statement on blinding of par-
ticipants and personnel. Quote: “it was a
double blind clinical trial conducted in Feiz

hospital in 2010.”

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-

SE€SSOrs.

Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals, no exclusions.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry. No

published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Sridhar 2015

Methods Randomized, controlled trial. Double-blinded.
This study was done to assess the antiinflammatory activity and bowel function hastening
properties of IV lignocaine
The study was conducted in the Department of General Surgery in a tertiary care hospital
in South India. Date not published. The length of the study period was 24 months

Participants Number assessed for eligibility: 176

Number randomized: 134— 67:67

Number analysed: 134— 67:67

Inclusion criteria

Above 18 years of age, of either gender, undergoing elective open abdominal surgeries,
ASA T, IT and III

Exclusion criteria

Patients sensitive to lignocaine, suffering from cardiovascular diseases, on beta blocker
drugs, on opioid drugs for prolonged period, and with functional bowel disorders
Baseline details

Experimental group (n = 67)

Mean age (years): 49.2, SD = 12.8

M =71,6%, F = 28,4%
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Mean weight (kg): 43.66, SD = 8.19

ASA I/II/II (n): 39:27:1

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (hrs): 2.43, SD = 0.63

Main surgical procedures (n): gastrectomy/ gastrojejunostomy (24), abdominoperineal
resection/ anterior resection (11), cholecystectomy/common bile duct exploration and
other biliary surgeries (13), others (19)

Control group (n = 67)

Mean age (years): 52.5, SD = 15.7

M = 64,2%, F = 35,8%

Mean weight (kg): 42.43, SD = 7.94

ASA VIV (n): 31:29:7

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (hrs): 2.40, SD = 0.75

Main surgical procedures (n): gastrectomy/ gastrojejunostomy (24), abdominoperineal
resection/ anterior resection (12), cholecystectomy/common bile duct exploration and
other biliary surgeries (8), others (23)

Interventions Experimental group (67 patients)
Patients in the interventional group received 2 % IV lignocaine as a bolus dose of 1.5
mg/kg at the time of intubation followed by a continuous infusion at a rate of 1.5 mg/
kg/hr in the intraoperative period, and continued until 1 hr post-surgery
Control group (67 patients)
Patients in the control group received an IV bolus followed by continuous infusion of
0.9 % normal saline at a volume and rate similar to lignocaine until 1 hr post-surgery

Outcomes The primary endpoint of the study was not stated and power analysis was not performed
Dichotomous
1. No dichotomous outcomes
Continuous
1. Pain score at rest immediately postoperative, at 6, 8, 24 hrs (VAS 0 to 10, median
+ range)
2. First Flatus (hrs, mean + SD)
First defecation (hrs, mean + SD)
Total morphine consumption until 24 hrs (mg, median + range)
Total morphine consumption until 24 hrs (mg/kg, median + range)
Time to first analgesic requirement (min, median + range)
Number of PCA demands until 24 hrs (number, median + range)

o N O o> §8

Inflammatory markers (IL-6, total lymphocyte count, CRP)

Notes 1. Small trial sample size (< 200 patients)
2. Power analysis not performed
Medication
Postoperative analgesia was administered through a PCA pump delivering IV morphine
bolus dose of 1 mg with each demand. Lockout period of 15 min was used to avoid
overdosage
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
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N/A

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “patients were randomized into two

bias) groups to receive i.v. lignocaine infusion or
normal saline (placebo) infusion by block
randomization (block size of 10) using Mi-
crosoft Excel 2007 (Microsoft Corp, Red-
mond, WA, USA).”

Allocation concealment (selection bias) Low risk Quote: “location concealment was per-
formed using serially numbered opaque-
sealed envelope technique.” SNOSE was
used

Blinding of participants and personnel Unclear risk Quote: “Envelopes were opened on the day

(performance bias) of surgery outside the operating room by

All outcomes an anaesthetist not involved in the research,
and the drug solution (L or S) was pre-
pared based on the patient’s body weight
and administered as an infusion during the
surgery.”

Blinding of outcome assessment (detection Low risk Quote: “The patients and the investiga-

bias) tor who assessed the outcome (pain, ileus)

All outcomes post-operatively were blinded.”

Incomplete outcome data (attrition bias)  Low risk No missing outcome data.

All outcomes

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry or
study protocol.

Other bias Low risk The study appears to be free of other
sources of bias.

Staikou 2014

Methods Randomized, controlled trial. Double-blind.

The aim of the study was to compare the effects of IV lidocaine with epidural lidocaine
and placebo on postoperative pain, analgesic consumption, and return of bowel function
The study was conducted in Greece between December 2011 and February 2013
Participants Number assessed for eligibility: 77
Number randomized: 60— 20:20:20
Number analysed: 60— 20:20:20
Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 181

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Staikou 2014  (Continued)
Three groups, one not of interest (epidural)
Inclusion criteria
Patients with bowel cancer, ASA I and II, aged between 40 and 85 years old, scheduled
for open, major, large bowel surgery (right or left hemicolectomy, sigmoidectomy, low
anterior and abdominoperineal resection) via a midline abdominal incision
Exclusion criteria
Patient’s refusal or contraindication to the epidural technique/use of local anaesthetics,
cardiovascular disease/arrhythmias/conduction abnormalities, significant renal or hepatic
impairment, insulin-dependent diabetes mellitus, central nervous system disease, chronic
pain, depression, use of drugs acting on the central nervous system or analgesics during
the previous two weeks, and drug/alcohol abuse
Baseline details
Experimental group (n = 20)
Mean age (years): 73.6, SD = 7.5
M = 60%, F = 40%
Mean weight (kg): 75.6, SD = 13.57
ASA I/II (n): N/A
Mean duration of anaesthesia (min): N/A
Mean duration of surgery (min): 102.25, SD = 20.51
Main surgical procedures (n): large bowel surgery (20)
Control group (n = 20)
Mean age (years): 74.4, SD = 8
M = 80%, F = 20%
Mean weight (kg): 76.6, SD = 15.4
ASA I/II (n): N/A
Mean duration of anaesthesia (min): N/A
Mean duration of surgery (min): 132, SD = 63.57
Main surgical procedures (n): large bowel surgery (20)
Interventions Experimental group (20 patients)
The patients of the IVL group received a bolus dose of 1.5 mg/kg lidocaine IV and
an equal volume of NS epidurally, followed by a continuous IV infusion of lidocaine
at 2 mg/kg/hr and a continuous epidural infusion of NS at the same rate. The bolus
doses, immediately followed by the infusions, were given after the confirmation of correct
placement of the epidural catheter (test dose), before the induction of general anaesthesia
Control group (20 patients)
The C group received NS bolus epidurally and intravenously, followed by NS infusions
epidurally and IV at volumes and rates calculated as if containing lidocaine at the afore-
mentioned doses
Outcomes The primary endpoint of the study was pain.
Dichotomous
1. Rescue analgesics (paracetamol 1 g) during 24 hrs postoperative
2. Nasogastric tube after 48 hrs
3. Adverse events (transient confusion in PACU, bradycardia requiring treatment)
Continuous
1. Pain score at rest at 1, 2, 4, 12, 24, 48 hrs (NRS 0 t010, mean + SD)
2. Pain score during coughing at 1, 2, 4, 12, 24, 48 hrs (NRS 0 to 10, mean + SD)
3. Time to first flatus (hrs, mean + SD)
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Total (48 hrs) PCEA morphine consumption (mg, mean + SD)
Total (48 hrs) PCEA ropivacaine consumption (mg, mean + SD)
Total PCEA boluses received (number, 48 hrs)

Heart rate values

SO A

Notes

1. Imbalance between groups: Gender (more females in the experimental group)

2. Small trial sample size (< 200 patients)

3. The sample size of the study (20 per group) was based on the previously published
data of Kuo and colleagues

4. Other: the nasogastric tube was removed 24 to 48 hrs after surgery, unless the tube
output was > 500 ml/24 hrs or the patient had significant nausea and/or abdominal
distension. After the removal of the nasogastric tube, the patients were put on a clear
liquid diet (30 ml/hr) which was gradually advanced to a soft and then regular low
residue solid diet. The diet was guided by the return of bowel function and advanced as
tolerated by the patient (absence of abdominal distension, nausea, or vomiting)
Medication
At the completion of abdominal wall closure, before the start of skin suturing, the
infusions were terminated and a bolus of 10 ml of ropivacaine 0.2 %
(20 mg) and 1 mg of morphine were given epidurally to all patients. Atropine 1 mg
and neostigmine 2.5 mg IV were given for reversal of neuromuscular blockade before
tracheal extubation. After emergence of anaesthesia, the patients were transferred to the
PACU and a PCEA pump containing ropivacaine 2 mg/ml and morphine 0.1 mg/ml
was connected to the epidural catheter. The pump released 4 ml of solution per delivery,
had a lockout interval of 20 min, and had no continuous background infusion. The
use of the pump would be started at PACU if the level of analgesia was inadequate.
Paracetamol up to 4 g/day and lornoxicam up to 16 mg/day were allowed for rescue
analgesia, if needed
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
Departmental only

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “Randomization was performed by
the use of sealed envelopes describing the
group of assignment.”

It is not clear if randomization is adequate.

Allocation concealment (selection bias)

Unclear risk Quote: “Randomization was performed
by the use of sealed envelopes describing
the group of assignment.” Not mentioned

SNOSE

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “Prefilled identical syringes con-
taining NS or lidocaine were used. The sy-

ringes were prepared by an independent in-
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vestigator, who was not further involved in
the study, i.e., data collection, or analysis.”
Quote: “all syringes seemed identical to the
blinded anesthesiologist who administered
them to the patients.”

“Both at PACU and surgical ward, the pa-
tients were observed by the nursing staff,
blinded to the treatment.”

All patients received an epidural catheter
and a peripheral vein cannula

Blinding of outcome assessment (detection Low risk

bias)

All outcomes

Quote: “The intensity of pain at rest and
during cough was assessed at 1, 2, 4, 12, 24,
and 48 hrs postoperatively with the NRS
(0 = no pain, 10 = worst possible pain) by
study team members blinded to the group
allocation.”

“Both at PACU and surgical ward, the pa-
tients were observed by the nursing staff,
blinded to the treatment.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk

No missing outcome data.

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry or
study protocol.

Other bias

Unclear risk

Imbalance between groups: Gender (more
females in the experimental group)

Striebel 1992

Methods

Randomized, placebo-controlled trial. No detailed information on adequate sequence

generation and allocation concealment provided. No statement on blinding of partici-

pants, personnel, and outcome assessors

This study investigates postoperative pain management using intravenous lidocaine in-

fusion in patients undergoing elective tonsillectomy

The study was conducted in Germany. Date not published.

Participants

Number assessed for eligibility: 42

Number randomized: 40 — 20:20

Number analysed: 20:20

Inclusion criteria

ASA T patients undergoing elective tonsillectomy.
Exclusion criteria

Intolerance/allergy to any medications.

Baseline details

Experimental group (n = 20)

Mean age (years): 32.2
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M =75%, F = 25%

Mean weight (kg): 66.5

ASA T/II: N/A

Duration of surgery (min): 57

Main surgical procedure: tonsillectomy
Control group (n = 20)

Mean age (years): 31.09

M =55%, F = 45%

Mean weight (kg): 77.7

ASA T/II: N/A

Duration of surgery (min): 64

Main surgical procedure: tonsillectomy

Interventions

Experimental group (20 patients)

Patients received an infusion of lidocaine at a dose of 1.5 mg/kg body weight (over 10
min) 30 min before the beginning of surgery, followed by 2 mg/kg/hr over 6 hrs and 0.
5 mg/kg/hr for another 18 hrs

Control group (20 patients)

The control group received identical volumes of 0.9% NaCl solution

Outcomes

Dichotomous

1. Postoperative nausea and vomiting during 24 hrs

2. Adverse events (urticaria, dermatitis, asthma bronchiale, anaphylactic shock,
restlessness, anxiety, lalopathy, tinnitus, metallic taste, dizziness, visual disturbance, and
tremor)

3. Number of patients with application of pethidine, unique within 24 hrs

4. Number of patients with application of pethidine, done twice within 24 hrs
Continuous

1. Total pethidine consumption (mg) in 24 hrs (SD was not reported, calculation
possible with patients data, see dichotomous data)

2. Pain score (VAS 0 to 100) at rest, 1 hr, 2 hrs, 4 hrs, 6 hrs, and 24 hrs after surgery
(data presented graphically as median with IQR; asymmetric distribution

Notes

1. Small trial sample size (< 200 patients)
2. No sample size calculation reported
Medication
Patients reporting pain were treated on request with 25 mg pethidine (intravenous)
Anaesthesia
It is unclear if the anaesthesia regime was standardized
Funding
No funding mentioned

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk No statement on adequate sequence gener-

bias)

ation.
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Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk No statement on blinding of participants
and personnel.

Blinding of outcome assessment (detection Unclear risk No statement on blinding of outcome as-
bias) SEssors.

All outcomes

Incomplete outcome data (attrition bias)  Low risk No withdrawals, no exclusions.

All outcomes

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry. No

published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Swenson 2010

Methods Randomized, controlled trial. No blinding of participants, personnel, and outcome as-
sessors
This study compared postoperative epidural analgesia and IV infusion of local anaesthetic
on ileus duration and hospital stay in patients after colon surgery
The study was conducted in the USA from April 2005 to July 2006 (NCT00600158)

Participants Number assessed for eligibility: N/A
Number randomized: 45 — 24:21
Number analysed: 22:20
Inclusion criteria
Patients aged 18 to 75 years of ASA I to III, scheduled for elective colon resection
Exclusion criteria
Allergy to local anaesthetics, myocardial infarction within 6 months before surgery, liver
disease (aspartate aminotransferase, alanine aminotransferase, or bilirubin 92.5 times the
upper limit of normal), renal impairment (creatinine clearance 60 ml/min), systemic
corticosteroid use, chronic use of opiates, unwillingness or contraindication to epidural
analgesia, pregnancy, or active breast-feeding
Baseline details
Experimental group (n = 22)
Median age (years): 52
M =45%, F = 55%
Median BMI (kg/m?): 25
ASA I/TI/IIT: 1:14:7
Duration of surgery (min): 181
Main surgical procedure (n): subtotal colectomy (2), total abdominal colectomy (0),
low-anterior resection/abdominal perineal resection/ileal pouch-anal anastomosis (20)
, lyses of adhesion, small-bowel resection with primary anastomosis and ileostomy (0),
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closure of end ileostomy with bowel resection (0)

Control (epidural) group (n = 20)

Median age (years): 49

M = 80%, F = 20%

Median BMI (kg/m?): 28

ASA I/II/IIT: 1:18:0

Duration of surgery (min): 175

Main surgical procedure (n): subtotal colectomy (4), total abdominal colectomy (1),
low-anterior resection/abdominal perineal resection/ileal pouch-anal anastomosis (12)
, lyses of adhesion, small-bowel resection with primary anastomosis and ileostomy (1),
closure of end ileostomy with bowel resection (1)

Interventions Experimental group (22 patients)
Before induction of general anaesthesia, patients received IV lidocaine (11 patients: 2
mg/min in patients < 70 kg, 3 mg/min in patients > 70 kg, and 11 patients: 1 mg/min in
patients < 70 kg, 2 mg/min in patients > 70 kg). The day after return of bowel function,
the lidocaine infusion was turned off. If flatus had not occurred on the fifth POD, IV
lidocaine was discontinued
Control group (20 patients)
Patients received an epidural analgesia (bupivacaine 0.125% and hydromorphone 6 Kg/
ml were started at 10 ml/hr within 1 hr of the end of surgery)

Outcomes The primary endpoint of the study was time to first bowel movement

Dichotomous

1. Postoperative nausea and vomiting within 5 days after surgery

2. Side effects (wound infection, anaemia, anxiety, supraventricular tachycardia,
back pain, bradycardia, confusion, decreased oxygen saturation level, dizziness/light
headedness, fever, hyperglycaemia, hypertension, itching, lower extremity numbness,
intravascular device infection, syncope, arrhythmia severe, confusion severe, facial
numbness severe, shortens of breath)
Continuous

1. Time to first flatus (days), (data presented as median with IQR)

2. Time to first bowel movement (days), (data presented as median with IQR,
asymmetric distribution)

3. Length of stay (inpatient time, days), (data presented as median with IQR,
asymmetric distribution)

4. Time of advancement to clear liquid diet, (data presented as median with IQR)

5. Intraoperative fentanyl dose (pg)

6. Intraoperative morphine dose (mg)

7. Morphine equivalents during surgery

8. Daily opioid consumption (morphine, mg), operation day, POD 1, POD 2,
POD 3, POD 4, (data presented as median with IQR)

9. Median average daily pain score (VAS 0 to 10) at day 1, day 2, day 3, day 4, and
day 5 (data presented as median with IQR)

Notes 1. The authors reported “Patients randomized to the IV local anaesthetic group
received an IV infusion of lidocaine starting after anaesthesia induction. We initially
administered 2 mg/min in patients less than 70 kg and 3 mg/min in patients 70 kg or
greater, as reported in the literature. However, several patients reached potentially toxic
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plasma levels, and therefore, we reduced the dose in the remaining 11 patients to 1 mg/
min in patients less than 70 kg and 2 mg/min in patients 70 kg or greater. Subgroup
analysis showed no difference in the primary end point between the 2 dosing schemes,
and we therefore pooled the data from the groups for further analysis”

2. The authors used two different local anaesthetics: bupivacaine for epidural
administration and lidocaine for IV administration

3. The starting time of local anaesthetics infusion was different between the groups
(lidocaine: before induction of general anaesthesia, epidural: within 1 hr of the end of
surgery)

4. There were differences in the proportion of female patients (20% in the epidural
group and 55% in the IV lidocaine group; P = 0.021) and distribution of ASA scores
(P = 0.014: the IV lidocaine arm included all the ASA III patients)

5. Small trial sample size (< 200 patients)

6. Power analysis performed (bowel function, n = 19)

Medication

“When fentanyl was used rather than morphine, it was converted to morphine equivalents
using a conversion ratio of 100 pg fentanyl = 10 mg morphine.” “In the recovery area,
pain was assessed using an 11-point verbal scale (0 to 10) every 15 min, and scores greater
than 3 were treated with either fentanyl 50 pg every 10 min or morphine 4 mg every 20
min as needed. After transfer to the ward, all patients received PCA for breakthrough
pain. Initial PCA setting included morphine 2 mg IV demand dose with 6-min lockout
interval (10 mg/hr maximum). Fentanyl was used in an appropriate dose if the patient
reported an allergy to morphine.”

Anaesthesia

The anaesthesia regime was standardized.

Funding

No funding mentioned

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patient assignments were gener-

bias)

ated using a published table of random

numbers.”

Allocation concealment (selection bias)

Unclear risk Quote: “...stored in sealed envelopes before
initiation of the study protocol.” Not men-
tioned sequentially numbered and opaque

envelopes

Blinding of participants and personnel High risk No blinding possible due to study design.
(performance bias)

All outcomes

Blinding of outcome assessment (detection High risk No blinding possible due to study design.
bias)

All outcomes
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Incomplete outcome data (attrition bias)
All outcomes

Low risk

Dropout rate (experimental/control): 8%:
5%

Withdrawals were described. Quote: “if
therapy outside the standard protocol was
required, the patient was withdrawn from
the study and followed in an intent-to-
treat manner for assessment of primary out-
comes.”

Selective reporting (reporting bias)

Unclear risk

The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the review
have been reported in the prespecified way.
However, trial registry occurred retrospec-
tively (registered January 2008, study com-
pleted July 2006). (NCT00600158)

Other bias High risk Fifty percent of the patients in the lidocaine
group received higher doses of lidocaine in-
fusion than the other 50%
The authors used two different local anaes-
thetics: bupivacaine for epidural adminis-
tration and lidocaine for IV administration
The starting time of local anaesthetics in-
fusion was different between the groups (li-
docaine: before induction of general anaes-
thesia, Epidural: within 1 hr of the end of
surgery)
There were differences in the proportion of
female patients (20% in the epidural group
and 55% in the IV lidocaine group; P value
= 0.021) and distribution of ASA scores
(P value = 0.014: the IV lidocaine arm in-
cluded all the ASA III patients)
Terkawi 2014
Methods Randomized, controlled trial. Double-blinded.
The aim of this study was to assess the effects of intravenous (IV) lidocaine infusion
on the early postoperative recovery profile [opiate consumption, pain scores, fatigue,
PONY, and length of stay] of patients undergoing breast cancer surgery
The study was conducted at the University of Virginia Health System, USA between
January 2009 and June 2013
(NCT01204242)
Participants Number assessed for eligibility: 120 (estimated by the authors)
Number randomized: 80— 40:40
Number analysed: 71— 37:34
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Inclusion criteria

Aged 18 to 80 years, with ASA Physical Status I, I1, or III

Exclusion criteria

Allergy to local anaesthetics, fentanyl, or morphine; myocardial infarction within six
months; profoundly decreased left ventricular function (ejection fraction < 40%) or high-
grade arrhythmias; severe liver disease (aspartate aminotransferase or alanine transami-
nase or bilirubin > 2.5 times the upper limit of normal); renal impairment (creatinine
clearance < 60 ml/min);

pregnancy or breastfeeding; and enrolment in another clinical trial within the last 30
days (except blood draw studies, surgical technique studies, or questionnaire studies)
Baseline details

Experimental group (n = 37)

Mean age (years): 53, SD = 13.14

M = N/A%, F = N/A%

Mean weight (kg): N/A

ASA /I (n): N/A

Mean duration of anaesthesia (mins): N/A

Duration of surgery (min) (median): 167, IQR (131 - 216)

Main surgical procedures (n): breast cancer surgery (37)

Control group (n = 34)

Mean age(years): 54, SD = 11.13

M = N/A%, F = N/A%

Mean weight (kg): N/A

ASA T/II (n): N/A

Mean duration of anaesthesia (min): N/A

Duration of surgery (min) (median): 161, IQR (122.5 - 250)

Main surgical procedures (n): breast cancer surgery (34)

Interventions

Experimental group (37 patients)

Lidocaine was administered as a bolus to all patients before anaesthetic induction, at a
dose of up to 1.5 mg/kg, with a maximum of 150 mg (ie, patients 100 kg and above
received a fixed dose of 150 mg). This was to prevent the possibility of overdose because
of changes in body composition in obese patients. This bolus was followed by a lidocaine
infusion at 2 mg/kg/hr (to an upper limit of 200 mg/hr) until 2 hours after arrival in
the PACU, or PACU discharge, whichever was earlier. If the patient left PACU before 2
hours, study drug infusion was terminated

Control group (34 patients)

0.9% NaCl (normal saline)

Outcomes

The primary endpoint of the study was postoperative pain at rest and postoperative
opioid consumption
Dichotomous
1. Patients required antiemetic at 2, 24, 48 hrs
2. Incidence of chronic postsurgical pain at 6 months (secondary analysis)
3. Pain characteristics (severity, site, character, quality, medications)
Continuous
1. Pain score at rest at 2, 24, 48 hrs (NRS 0 to 10, mean + SD)
2. Length of hospital stay (hrs, median + IQR)
3. Mean opioid consumption (morphine equivalent) (mg) at 2, 24, 48 hrs
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Intraoperative morphine equivalent consumption (mg, median + IQR)
Postoperative nausea score (scale 0 to 10, at 2, 24, 48 hrs)

Mean postoperative fatigue severity scores (scale 0 to 10, at 2, 24, 48 hrs)
Estimated blood loss (ml)

SO A

Notes

1. Small trial sample size (< 200 patients).

2. Power analysis performed (morphine requirements, n = 27 per group)
Medication
Intraoperative analgesia was limited to fentanyl IV (5 pg/kg maximum). Antiemetic
prophylaxis was given according to Apfel’s recommendations. Pain was assessed every 15
minutes, and patients with scores greater than 3 were treated with either fentanyl 50 ug
every 10 minutes or morphine 4 mg every 20 minutes as needed. Nausea was assessed at
15-minute intervals and treated using ondansetron 4 mg IV first, followed by doses of
promethazine 6.25 mg IV every 20 minutes as needed. Postoperative analgesia was not
standardized
Anaesthesia
All patients received general anaesthesia. At the discretion of the attending anaesthesiol-
ogist were choice of induction drug and the use of premedication and muscle relaxant
Funding
N/A

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “subjects were randomized to 1 of
2 study drug arms.”

No statement on type of randomization.

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel Low risk Quote: “the anesthesia provider was given
(performance bias) a blinded infusion bag that contained li-
All outcomes docaine 8 mg/ml or 0.9% NaCl (normal
saline), which was prepared in the phar-
macy.”
Quote: “the patient and research team re-
mained blinded until after all data were an-
alyzed.”
Blinding of outcome assessment (detection Low risk Quote: “the patient and research team re-
bias) mained blinded until after all data were an-
All outcomes alyzed.”
Incomplete outcome data (attrition bias) ~ Low risk Dropout rate (experimental/control):
All outcomes 15%:8%

Nine patients did not complete the study
(six in the control group, three in the inter-
vention group). The reasons in the control
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were: patient changed her mind (n = 1),
protocol violation (n=1), codeine allergy (n
=1). The reasons in the intervention group
were: patient changed her mind (n = 2),
protocol violation (n = 3), codeine allergy
(n=1)

Quote: “if the patient left PACU before 2
hours, study drug infusion was terminated
and the subject analyzed per intention to
treat.”

Selective reporting (reporting bias)

High risk The study protocol as well as a congress
abstract is available (NCT01204242). The
study was registered retrospectively (15
September 2010, start of recruitment: Au-
gust 2009). Postoperative pain was defined
as a secondary outcome in the protocol but
was analysed as primary outcome in the fi-

nal publication

Other bias Low risk The study appears to be free of other
sources of bias.
Tikuisis 2014

Methods Randomized, placebo-controlled trial. No statement on allocation concealment. Partic-
ipants, personnel, and outcome assessors were blinded
This clinical trial evaluated the impact of IV lidocaine on the quality of post-operative
analgesia after hand-assisted laparoscopic colon surgery
The study was conducted in Lithuania from March 2010 to March 2012

Participants Number assessed for eligibility: 64
Number randomized: 64 — 32:32
Number analysed: 30:30
Inclusion criteria
Adult patients 18 to 75 years old, ASA I to III, with normal cognitive function, with
colon cancer were scheduled for an elective laparoscopic colon resection
Exclusion criteria
Severe hepatic, renal, cardiac, respiratory, and endocrine disease and history of alcohol
or drug addiction, those taking analgesics pre-operatively and those with allergy to local
anaesthetic
Baseline details
Experimental group (n = 30)
Mean age (years): 57.2
M = 60%, F = 40%
Mean weight (kg): 73
ASA I/II/III: 19:7:4
Duration of anaesthesia (min): 115
Main surgical procedure: hand-assisted laparoscopic hemicolectomy
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Control group (n = 30):
Mean age (years): 56
M =63.3%, F = 36.7%
Mean weight (kg): 75.53
ASA /II/TII: 21:5:4
Duration of anaesthesia (min): 114.33
Main surgical procedure: hand-assisted laparoscopic hemicolectomy

Interventions Experimental group (30 patients)
Patients received an IV bolus of lidocaine 1.5 mg/kg was given (maximum 100 mg) just
before the induction of anaesthesia, followed by an IV infusion of lidocaine 2 mg/kg/hr
during the entire surgical procedure. The dose of lidocaine was then lowered to 1 mg/
kg/hr in PACU and continued for the first 24 hrs
Control group (30 patients)
Control patients received the same amount of pre-operative bolus and continuous infu-
sion of normal saline during surgery and for 24 hrs after the operation

Outcomes The primary endpoints of the study were intensity of pain and ketorolac consumption
Dichotomous

1. Postoperative nausea and vomiting (postoperative observation period not
mentioned, probably 24 hrs after surgery; see VAS pain score)

2. Ileus (postoperative observation period not mentioned, probably 24 hrs after
surgery;see VAS pain score)

3. Incidence of surgery-related complications (wound infection, anastomotic leak,
urinary retention)

4. Number of patients requiring ketorolac for pain management
Continuous

1. Time to first drink (hrs)

2. Time to first full diet (hrs)

3. Time to first bowel movement (hrs)

4. Length of hospital stay (days)

5. Postoperative ketorolac consumption (mg), (postoperative time period not
mentioned, probably 24 hrs after surgery; see VAS pain score)

6. Pain score (VAS 0 to 10) during rest and movement at 2 hrs, 4 hrs, 8 hrs, 12 hrs,
and 24 hrs (data presented graphically as mean without SDj the authors submitted the
missing data (SD) on request)

Notes 1. Ambiguity about what really constitutes the primary outcome, since more than
one endpoint reported

2. Small trial sample size (< 200 patients)

3. Power analysis performed (pain score, n = 24)

Medication

“Twenty-four-hour post-operative analgesia in the recovery area was maintained by con-

tinuous infusion of 0.1 pg/kg/hr fentanyl.” “Patients with a VAS score > 3 were treated

with IV ketorolac 30 mg as needed. Ketorolac consumption was registered.”

Anaesthesia

The anaesthesia regime was standardized in both groups.

Funding

“This study was supported by the Institute of Oncology, Vilnius University, Vilnius,
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Lithuania (research support).”

Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “patients were allocated to lidocaine

bias)

group or placebo group before surgery us-
ing a computer-generated randomization

list of random numbers.”

Allocation concealment (selection bias)

Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk

Quote: “patients and those who gathered
data (treating surgeons, anaesthesiologist,
and nurse) were blinded to study allocation.

»

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk

Quote: “patients and those who gathered
data (treating surgeons, anaesthesiologist,
and nurse) were blinded to study allocation.

»

Incomplete outcome data (attrition bias)
All outcomes

Low risk

Dropout rate (experimental/control): 6%:
6%

Quote: “four patients had to be excluded
from final analysis because hand-assisted la-
paroscopic colon surgery was converted to
laparotomy.”

Selective reporting (reporting bias)

Unclear risk

There is no reference to a trial registry. No

published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Wallin 1987
Methods Randomized, placebo-controlled trial. No detailed information on adequate sequence
generation and allocation concealment provided. No statement on blinding of partici-
pants, personnel, and outcome assessors
The present study investigated the effects of a continuous IV infusion of lidocaine
on the sympathoadrenal stress response to surgery in patients scheduled for elective
cholecystectomy
The study was conducted in Sweden. Date not published.
Participants Number assessed for eligibility: N/A
Number randomized: 38 — 18:20
Number analysed: 18:20
Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 194

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wallin 1987

(Continued)

Inclusion criteria

Patients scheduled for elective cholecystectomy.
Exclusion criteria

Patients with hepatic, renal, cardiovascular, or hormonal diseases
Baseline details

Experimental group (n = 18)

Mean age (years): 54

M =33.3%, F = 66.7%

Mean weight (kg): 69

ASA T/II: N/A

Duration of surgery (min): 110

Main surgical procedure: cholecystectomy
Control group (n = 20)

Mean age (years): 49

M =30%, F = 70%

Mean weight (kg): 72

ASA T/II: N/A

Duration of surgery (min): 102

Main surgical procedure: cholecystectomy

Interventions

Experimental group (18 patients)

Patients received an IV bolus injection of lidocaine (100 mg; 20 mg/ml) was given 30
min before the skin incision, followed by a continuous IV infusion at 2 mg/min (2 g
lidocaine in 500 ml physiologic saline) that was continued for 24 hrs after completion
of surgery

Control group (20 patients)

Patients received a similar infusion with saline.

Outcomes

Dichotomous

1. Side effects (drowsiness)
Continuous

1. Mean arterial BP and heart rate during intubation and following extubation, (data
presented graphically)

2. Blood glucose levels during and after surgery at 3 hrs, 4 hrs, 5 hrs, 6 hrs, 7 hrs,
and 8 hrs, (data presented graphically)

3. Plasma concentrations of norepinephrine, epinephrine, and dopamine during and
after surgery at 3 hrs, 4 hrs, 5 hrs, 6 hrs, 7 hrs, 8 hrs, and 24 hrs (data presented
graphically)

4. Urine concentrations of norepinephrine, epinephrine, and dopamine at day 1 and
day 2 after surgery (data presented graphically)

5. Fentanyl consumption during surgery (mg)

6. Meperidine consumption (mg) at day 1 and day 2 after surgery

Notes

1. Small trial sample size (< 200 patients)
2. no sample size calculation reported
Medication
“Patients complaining of pain postoperatively were given as many IM injections of 50
mg meperidine as necessary for relief of pain.”
Anaesthesia
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The anaesthesia regime was standardized in both groups.

Funding

“This study was supported by grants from Bohuslandstinget, the ASTRA Research Foun-
dation, the Medical Society of Géteborg, and the Swedish Society of Medicine.”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “38 patients scheduled for elective
cholecystectomy who were randomly as-
signed to two groups...” No method de-

scribed

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “the infusions were given in a dou-
ble-blind manner.” Insufficient informa-

tion to permit judgment “Yes” or “No”

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk Quote: “the infusions were given in a dou-
ble-blind manner.” Insufficient informa-

tion to permit judgment “Yes” or “No”

Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals, no exclusions.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry. No

published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Wang 2002

Methods Randomized, placebo-controlled trial. No detailed information on adequate sequence
generation and allocation concealment provided. Participants and personnel were
blinded. No statement on blinding outcome assessors
The study investigated the effect of lidocaine on the incidence of cognitive dysfunction
in the early postoperative period after cardiac surgery
The study was conducted in China from September 1997 to August 2001

Participants Number assessed for eligibility: 165

Number randomized: 118 — 57:61

Number analysed: 43:45

Inclusion criteria

Patients undergoing elective coronary artery bypass surgery with CPB
Exclusion criteria
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(Continued)

Other simultaneous surgery (e.g. valvular replacement); previous cardiac surgery; history
of neurological or psychiatric disorders; suspected history of adverse reactions to lido-
caine; age > 70 yrs; preoperative left ventricular ejection fraction < 35%; preoperative
biochemical evidence of renal dysfunction (indicated by a serum creatinine concentration
more than 177 mol/L (2.0 mg/dl)) or active hepatic disease; and no sufficient education
to complete preoperative neuropsychological tests

Baseline details

Experimental group (n = 43)

Mean age (years): 57.8

M =97.7%, F = 2.3%

Mean weight (kg): 72.7

ASA I/II: N/A

Duration of CPB (mins): 149.9

Main surgical procedure: CPB

Control group (n = 45)

Mean age (years): 59.3

M =97.8%, F =2.2%

Mean weight (kg): 71.5

ASA T/II: N/A

Duration of CPB (mins): 132.2

Main surgical procedure: CPB

Interventions

Experimental group (43 patients)

Lidocaine was delivered as a bolus of 1.5 mg/kg over 5 min at the opening of the
pericardium and was followed by continuous infusion at 4 mg/min until the end of the
operation. Another dose of lidocaine (4 mg/kg) was administered to the priming solution
of CPB

Control group (45 patients)

In the placebo group, normal saline was administered in the same volume and rate as
that of 2% lidocaine

Outcomes

Dichotomous

1. Adverse events (death)

2. Noncerebral postoperative complications

3. Postoperative cognitive dysfunction (patients with deficits in 2 or more tests)
Continuous

1. Postoperative neuropsychological tests (test battery: mental control, visual
retention, paired associate verbal learning, digit span forward, digit span backward,
digit symbol, trails A, pegboard favoured hand, pegboard unflavoured hand). Testing
was performed at the day before and 9 days after surgery. Group mean raw scores for all
sub-scales were presented

2. Duration of ICU stay (hrs)

3. Hospital stay after operation (days)

4. Intraoperative fentanyl consumption (pg/kg)

Notes

1. Small trial sample size (< 200 patients)
2. No sample size calculation reported
Medication
N/A
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Anaesthesia
The anaesthesia regime was not standardized.
Funding
“Supported by Grant 96-1-264 for scientific research from the Ministry of Public Health
of the People’s Republic of China.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Quote: “in a prospective, randomized, and
double-blinded manner, the patients were
divided into two groups.” No method de-
scribed

Allocation concealment (selection bias)

Unclear risk

No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk

Quote: “the medication (2% lidocaine or
normal saline) was prepared and coded by
an anaesthesiologist who did not partici-
pate in anaesthesia and neuropsychological
testing.”

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Insufficient information on blinding of
outcome assessors to permit judgement of
“Yes” or “No”

Incomplete outcome data (attrition bias)
All outcomes

High risk

Dropout  rate
25%:26%
Withdrawals and exclusions were described

(experimental/control):

but reasons for exclusion (noncerebral
postoperative complications, death) would
have significantly altered neuropsycholog-
ical performance. Quote: “eighteen pa-
tients refused postoperative testing, al-
though their postoperative recovery was
uneventful; of these, 10 (16.4%) were in
the placebo group and 8 (14.0%) were in
the lidocaine group. Six patients had non-
cerebral postoperative complications that
would have significantly altered neuropsy-
chological performance; of these two (3.
3%) were in the placebo group and four (7.
0%) were in the lidocaine group. Six pa-
tients died in the early postoperative pe-
riod; of these four (6.6%) were in the
placebo group and two (3.5%) were in the
lidocaine group.” Reasons for missing out-
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come data may have an influence on at least

one outcome of interest

Selective reporting (reporting bias)

High risk It seems not reliable that the threshold for

two out of nine tests as defining the hurdle

for “cognitive dysfunction” had been set/

defined prior to study conduct (no men-

tion of a trial registration beforehand). It is

very unlikely, that-based on the preexisting

work-only neuropsychological test perfor-

mance was considered a relevant outcome

Other bias Low risk The study appears to be free of other
sources of bias.
Wang 2015

Methods Randomized, controlled trial. Blinding unclear.
The aim of this study was to investigate if lidocaine has a beneficial effect on anti- cell
- mediated immunity during the postoperative period in patients with cervical cancer
undergoing radical hysterectomy
The study was conducted in China between August 2013 and January 2014

Participants Number assessed for eligibility: N/A

Number randomized: 30— 15:15
Number analysed: 30— 15:15
Inclusion criteria

Aged between 25 and 65 years old, undergoing radical hysterectomy

Exclusion criteria

Weight < 45 kg or > 65 kg; a history of allergies to local anaesthetics, bradycardia or heart

block; severe respiratory, renal or hepatic disease, previous history of opioid medication

use or a psychiatric medical history

Baseline details

Experimental group (n = 15)

Mean age (years): 44.2, SD = 11.8

M =0%, F =100%

Mean weight (kg): 56.0, SD = 6.5

ASAT/II (n): 11:4

Mean duration of anaesthesia (min): 152.3, SD = 14.1
Mean duration of surgery (min): 132.3, SD = 25.1
Main surgical procedures (n): hysterectomy (15)
Control group (n = 15)

Mean age (years): 48.6, SD = 5.6

M =0%, F =100%

Mean weight (kg): 56.9, SD = 7.6

ASA T/II (n): 10:5

Mean duration of anaesthesia (min): 158.0, SD = 16.9
Mean duration of surgery (min): 129.3, SD = + 24.4
Main surgical procedures (n): hysterectomy (15)
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Interventions Experimental group (15 patients)
The patients assigned to the lidocaine group received an intravenous bolus infusion of 1.
5 mg/kg lidocaine 10 min prior to the induction of anaesthesia, followed by continuous
infusion at 1.5 mg/kg/hr until discharge from the operating room
Control group (15 patients)
The patients in the control group received the same volume of normal saline
Outcomes The primary endpoint of the study was not reported and power analysis was not per-
formed
Dichotomous
No outcomes reported
Continuous
1. Proliferation rate of peripheral blood lymphocytes (450 nm optical density),
apoptosis, expression of cytokines, serum protein levels of HMGBI
Notes 1. All female patients (100%) in both groups
2. Small trial sample size (< 200 patients)
3. Power analysis not performed
Medication
Premedication 0.1 mg/kg midazolam
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
This study was supported by the Qilu Hospital Science Research Foundation (grant no.
26010175616032), and in part, by Shandong Provincial Natural Science Foundation,
China
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “all participants were randomized

bias)

into two groups, according to a computer
- generated random number table [...].”

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “the solutions were prepared in a
20 cc syringe and labeled only with a case
number by a nurse in a blinded- manner.”
No statement on blinding of participants

and other research team

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-
sessment. All outcomes were dependent on
blood values. It remains unclear who as-

sessed the blood draws

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review)

200

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wang 2015  (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Quote: “all 30 patients recruited in the
present study completed the study.”

Low risk

No missing outcome data.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry or

study protocol.

Other bias Low risk The study appears to be free of other
sources of bias.

Weinberg 2016

Methods Randomized, controlled trial. Double-blinded.
The aim of this study was to test whether intra-operative intravenous lidocaine combined
with a postoperative 24 hrs subcutaneous lidocaine infusion, would decrease pain and
hospital stay after radical retropubic prostatectomy
The study was conducted at the Austin hospital and the Box Hill hospital in Australia.
Date not published

Participants Number assessed for eligibility: 86
Number randomized: 76— 38:38
Number analysed: 75— 37:38
Inclusion criteria
Men scheduled for open retropubic radical prostatectomy, who were older than 18 years
and ASA physical status < 4
Exclusion criteria
Intolerance to opioids local anaesthetics or non-steroidal anti-inflammatory drugs; sec-
ond or third degree heart block, sino-atrial block without pacemaker; prescribed Class 1
anti-arrhythmic drugs or amiodarone; epilepsy, seizures, cognitive impairment, or cran-
iotomy within the last five years; myasthenia gravis; pre-operative morphine consump-
tion > 3 mg/hr orally or > 1 mg/hr intravenously, for more than one month; creatinine >
200 pmol/l; bilirubin > 30 pmol/l or alkaline phosphatase > 300 iu/l; or alanine transam-
inase > 50 iu/l or albumin < 25 g/dl; platelets < 150 x 10?/1 or prothrombin time > 14
s; or activated partial thromboplastin time > 35 s or fibrinogen < 2 g/l
Baseline details
Experimental group (n = 37)
Mean age (years): 61.1, SD = 6.3
M =100%, F = 0%
Mean weight (kg): 85.2, SD = 14.1
ASA T/II (n): 24:13
Mean duration of anaesthesia (min): N/A
Mean duration of surgery (min): N/A
Main surgical procedures (n): radical retropubic prostatectomy (37)
Control group (n = 38)
Mean age (years): 60.0, SD = 7.6
M =100%, F = 0%
Mean weight (kg): 82.9, SD = 11.9
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(Continued)

ASA T/II (n): 26:12

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): N/A

Main surgical procedures (n): radical retropubic prostatectomy (38)

Interventions

Experimental group (37 patients)

Before induction of anaesthesia, 0.075 ml/kg lidocaine (2%) was injected intravenously
over three minutes, which then was infused at 0.075 ml/kg/hr until the end of surgery.
The intravenous lidocaine infusion was stopped after tracheal extubation

In recovery, a subcutaneous cannula in the upper arm or abdomen was inserted, and the
allocated 0.075 ml/kg/hr subcutaneous infusion of lidocaine was started. The subcuta-
neous infusion was discontinued at 24 postoperative hours

Control group (38 patients)

Before induction of anaesthesia, 0.075 ml/kg saline was injected intravenously over
three minutes, which then was infused at 0.075 ml/kg/hr until the end of surgery. The
intravenous infusion was stopped after tracheal extubation

In recovery, a subcutaneous cannula in the upper arm or abdomen was inserted, and the
allocated 0.075 ml/kg/hr subcutaneous infusion was started. The subcutaneous infusion
was discontinued at 24 postoperative hours

Outcomes

The primary endpoint of the study was postoperative hospital stay
Dichotomous
1. PONV overall
. 24 hrs rescue antiemetics
. 24 hrs rescue analgesia
. Ketamine infusion
. Tramadol received

(O RV I NS ]

. Patient satisfaction (very satisfied/satisfied)

7. Adverse events (pruritus, dizziness, visual disturbances, perioral numbness, muscle
weakness, constipation)
Continuous

1. Pain score at restat 1, 2, 3, 4,5, 6,7, ....., 22, 23, 24 hrs (VAS 0 to 10cm, mean +
SD, data presented graphically)

2. Length of hospital stay (days, mean + SD for control group, experimental group:
mean + MD and 95% confidence interval)

3. 24 hrs morphine consumption (mg, mean + SD)

4. Cumulative postoperative morphine consumption at 1, 2, 3, 4, 5, 6, 7, ....., 22,
23, 24 hrs (mg, mean + SD) (data presented graphically)

5. Sedation score (24 hrs, median + IQR)
. Time to mobilization (hrs, mean + SD)
. Time until water was tolerated (hrs, mean + SD)
. Time until food was tolerated (hrs, mean + SD)

O 00 NN &\

. Plasma lidocaine concentration (24 hrs, pg/ml, mean + SD)
10. Cumulative postoperative stay (%, proportion of hospitalized patients)

Notes

. All male patients (100%) in both groups.
. Small trial sample size (< 200 patients).
. Power analysis performed (postoperative hospital stay, n = 38 per group)

N N —

. Other: the criteria for discharge were unassisted walking, eating and drinking
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without nausea or vomiting, defaecation, satisfactory oral analgesia and no evidence of
medical or surgical complications, particularly infection.

5. There is a published correction to this study (Anonymous) available. Main
concerns are “(...)the authors incorrectly ascribed pain scores which were reported one
hour after surgery as having been reported 24 hrs after surgery. In addition, units used
in the manuscript (mm) to report pain scores using the visual analogue scale (VAS) are
incorrect, and should have been cm.”

Medication:

Dexamethasone 8 mg and ondansetron 8 mg intravenously was injected for antiemetic
prophylaxis. Paracetamol 1 g intravenously and ketorolac 30 mg was given intramuscu-
larly about 30 min before the end of surgery and the fentanyl infusion was stopped
Participants used morphine PCA with a 1 mg bolus and a 5-min lockout. Staff could
treat pain scores > 6 mm with a 0.05 - 0.10 mg/kg intravenous bolus of morphine,
supplemented by a 20 min infusion of tramadol 100 mg and followed as necessary
with intravenous ketamine, loaded at 0.1 mg/kg and maintained at 0.05 - 0.20 mg/
kg/hr. Intravenous metoclopramide 20 mg or droperidol 2.5 mg were used to treat
nausea or vomiting. The subcutaneous infusion of lidocaine/saline was discontinued at
24 postoperative hours, after which participants could take oral oxycodone 10 - 20 mg
every four hours as required for discharge

Anaesthesia

The anaesthesia regime was standardized in both groups.

Funding

Funding was provided by a Pfizer Australian and New Zealand College of Anaesthetists
Research Fellow grant, and an Australian and New Zealand College of Anaesthetists
Academic Enhancement grant

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “an independent statistician gener-

bias) ated a computerized sequence of 76 allo-
cation codes, 38 for each group (www.ran-
domization.com).”

Allocation concealment (selection bias) Low risk Quote: “pharmacy staff sealed the allo-
cation codes into sequentially numbered
opaque envelopes. The sequence was de-
coded after we had analysed the data.”

Blinding of participants and personnel Low risk Quote: “the study participants, surgeons,

(performance bias)
All outcomes

anaesthetists, nurses, and all perioperative
staff were blinded to treatment assign-
ments. On the day of surgery, an inde-
pendent clinical pharmacist prepared 50-
ml and 200-ml infusions for intra-operative
and postoperative use, respectively, labelled
“2% lignocaine or saline”, which contained
lidocaine 2% or saline
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0.9%.”
Blinding of outcome assessment (detection Low risk Quote: “the study participants, surgeons,
bias) anaesthetists, nurses, and all perioperative
All outcomes staff were blinded to treatment assign-
ments.”

“The sequence was decoded after we had

analysed the data.”
Incomplete outcome data (attrition bias) ~ Low risk Quote: “we excluded one man in the li-
All outcomes docaine group whose operation was can-

celled after anaphylaxis to cephalosporin
antibiotic, given on induction of anaesthe-
sia. We analysed the outcomes for another
man in the lidocaine group who was not
given intra-operative and postoperative in-
fusions after lidocaine 1 g was inadvertently
injected before anaesthetic induction.”
Upon request for data on pain and opioid
consumption (presented in figures) the au-
thor provided us individual patient data for
both outcomes. Missing data at different
time points were due to losses of follow up
(“no pain score recorded by the pain ser-
vice”)

Reasons for missing data are unlikely to be
related to true outcome

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry or
study protocol.

Other bias Low risk The study seems to be free of other sources
of bias.
Wongyingsinn 2011
Methods Randomized, controlled trial. No blinding of participants and personnel. Outcome as-

sessors were blinded
This study compared the effect of intraoperative and postoperative IV lidocaine infu-
sion with TEA on postoperative restoration of bowel function in patients undergoing

laparoscopic colorectal resection using an Enhanced Recovery Program

The study was conducted in Canada from July 2009 to June 2010 (NCT01155440)

Participants Number assessed for eligibility: 75
Number randomized: 62 — 31:31
Number analysed: 30:30
Inclusion criteria
Patients scheduled for elective laparoscopic colorectal surgery, ASA I to III
Exclusion criteria
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(Continued)

Allergy to lidocaine, contraindication to have TEA, chronic treatment with opioid,
inability to communicate in either French or English or to understand the purpose of
the study, severe physical disability, or metastatic carcinoma

Baseline details

Experimental group (n = 30)

Mean age (years): 58

M = 63.3%, F = 36.7%

Mean weight (kg): 80

ASA T/II/III: 9:20:1

Duration of surgery (min): 220

Main surgical procedure (n): right hemicolectomy (9), left hemicolectomy (4), sigmoid
resection (4), anterior resection (3), low anterior resection (6), proctocolectomy (4)
Control (epidural) group (n = 30)

Mean age (years): 61

M =63.3%, F = 36.7%

Mean weight (kg): 74

ASA V/II/TIIL: 12:14:4

Duration of surgery (min): 213

Main surgical procedure (n): right hemicolectomy (10), left hemicolectomy (3), sigmoid

resection (2), anterior resection (7), low anterior resection (6), proctocolectomy (2)

Interventions

Experimental group (30 patients)

Patients received a bolus of lidocaine 1.5 mg/kg (maximum, 100 mg) just before the
induction of anaesthesia, followed by an IV infusion of lidocaine 2 mg/kg per hour for
the whole surgical procedure. The infusion was then decreased to 1 mg/kg per hour in
the PACU and continued 48 hrs postoperative

Control (epidural) group (30 patients)

Control patients received TEA. The neural blockade was maintained during surgery
with additional infusion of 5 to 8 ml/hr of bupivacaine 0.25%. A continuous epidural
analgesia with bupivacaine 0.1% and morphine 0.02 mg/ml was started in the PACU
and continued for 48 hrs on the surgical ward

Outcomes

The primary endpoint of the study was bowel movement.
Dichotomous

1. Postoperative nausea and vomiting within 3 days after surgery

2. Postoperative complications (urinary retention, ileus, bleeding per rectum,
exudate from stroma, anastomotic leak)

3. Readmissions
Continuous

1. Time to first drink (hr), (data presented as median with IQR)

2. Time to first full diet (hr), (data presented as median with IQR)

3. Time sitting out of bed (min), time walking out of bed (min), (data presented as
median with IQR, asymmetric distribution)

4. Readiness to discharge (days), (data presented as median with IQR, asymmetric
distribution)

5. Length of hospital stay (days), (data presented as median with IQR, asymmetric
distribution)

6. Time to return of bowel function (first flatus, first bowel movement) in 2
subgroups: patients with primary anastomosis (21:22), patients with primary ileostomy
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(Continued)

(9:8)

7. Postoperative pain score (VRS 0 to 10) at rest, on walking, and on coughing at 24
hrs, 48 hrs, and 72 hrs in 2 subgroups: patients with colon resection (17:15), patients
with rectal resection (13:15), (data presented as median with IQR, asymmetric
distribution)

8. Intraoperative fentanyl consumption (pg)

9. Morphine consumption (mg), 24 hrs and 48 hirs, either via the epidural route
(control group) or the intravenous route (lidocaine group), (data presented as median
with IQR)

10. Oral oxycodone consumption (mg) at 72 hrs, (data presented as median with
IQR, asymmetric distribution)

Notes

1. Data for return of bowel function were presented for 2 subgroups (primary
anastomosis/primary ileostomy)

2. Data for VRS pain score were presented for 2 subgroups (colon resection/rectal
resection)

3. Morphine consumption cannot be compared due to different application routes

4. Small trial sample size (< 200 patients)

5. Power analysis performed (bowel function, n = 25)
Medication
“As a rescue analgesia, patients in the IL group received PCA using IV morphine for 48
hrs. The PCA was set up at 1 to 2 mg every 7 min with no background infusion and
was increased if the VRS at rest exceeded 4 at rest.”, “If the VRS (in the TEA group) at
rest exceeded 4, the rate of epidural infusion was increased by increments of 1 ml to a
maximum of 15 ml/hr. No rescue analgesia with systemic morphine was used.”, “ If the
VRS at rest in both groups exceeds 4 at 48 hours after surgery, TEA or IL infusion would
continue, and VRS reassessed every 2 hours.”, “In both groups, multimodal analgesia
included 500 mg of naproxen twice a day and acetaminophen 1 g 4 times a day for up
to 5 days. Both epidural and lidocaine with PCA were discontinued 48 hrs after surgery
if VRS at rest was less than 4, and oral oxycodone 5 to 10 mg was then provided every
4 hrs as breakthrough medication.”
“Prevention of PONV was achieved with droperidol 0.625 mg and dexamethasone 8
mg.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Funding for the study was provided by the Department of Anesthesia, McGill University
Health Centre, Montreal, Quebec, Canada.”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk

Quote: “patients assignments were gener-

bias) ated using a published table of random
numbers.”
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Allocation concealment (selection bias) Unclear risk Quote: “...sealed in a brown envelope...”
Not mentioned sequentially numbered en-
velopes

Blinding of participants and personnel High risk No blinding of participants and personnel

(performance bias) possible due to study design

All outcomes

Blinding of outcome assessment (detection Low risk Quote: “all the postoperative data were col-

bias) lected daily by the research assistant un-

All outcomes aware of the hypothesis.”

Incomplete outcome data (attrition bias) ~ High risk Dropout rate (experimental/control): 3%:

All outcomes 3%

Quote: “two patients had to be excluded
from final analysis: 1 patient in the TEA
group for conversion to laparotomy, and 1
patient in the IL group for unknown drug
reaction.” The exclusion due to unknown
drug reaction may influence the results of
the study

Selective reporting (reporting bias) Unclear risk The study protocol is available and all of
the study’s prespecified primary outcomes
that are of interest in the review have been
reported in the prespecified way. However,
trial registry occurred retrospectively (reg-
istered October 2010, study start date June
2009, study completion October 2011).
(NCT01155440)

Other bias Low risk The study appears to be free of other
sources of bias.

Wu 2005

Methods Randomized, placebo-controlled trial. Participants and personnel were blinded. No state-
ment on blinding outcome assessors
The present study evaluated the interaction of dextromethorphan and IV lidocaine on
pain management after laparoscopic cholecystectomy
The study was conducted in China. Date not published.

Participants Number assessed for eligibility: N/A
Number randomized: 100 — 25:25:25:25
Number analysed: 25:25:25:25
Inclusion criteria
ASA physical status I or II patients scheduled for elective laparoscopic cholecystectomy
Exclusion criteria
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Clinically diagnosed acute pancreatitis, were scheduled to undergo any surgical procedure
expected to produce more trauma than laparoscopic cholecystectomy alone, had acute
preoperative pain other than biliary colic, required chronic pain treatment, or had current
or recent cancer or any condition that would contraindicate participation in a surgical
study of this nature. Patients with contraindications for lidocaine or who had received
opioids or nonsteroidal antiinflammatory drugs within 1 wk were excluded

Baseline details

Experimental group (n = 25)

Mean age (years): 51.8

M = 40%, F = 60%

Mean weight (kg): 61.8

ASA T/II: N/A

Duration of surgery (min): 81.4

Main surgical procedure: laparaoscopic cholecystectomy

Control group (n = 25)

Mean age (years): 51.4

M = 44%, F = 56%

Mean weight (kg): 60.8

ASA T/II: N/A

Duration of surgery (min): 81.0

Main surgical procedure: laparaoscopic cholecystectomy

Interventions

Patients were randomized in to four equal groups to receive either:

1. chlorpheniramine maleate IM injection 20 mg and IV normal saline

2. dextrometorphan 40 mg IM and IV normal saline

3. chlorpheniramine 20 mg IM and IV lidocaine 3 mg/kg/hr

4. dextrometorphan 40 mg IM and IV lidocaine
Experimental group (25 patients)
Patients received 20 mg of chlorpheniramine IM and IV lidocaine 3 mg/kg/hr; all treat-
ments were administered 30 min before skin incision, and lidocaine or normal saline
was infused with a pump throughout the surgery
Control group (25 patients)
Patients of the control group received 20 mg of chlorpheniramine IM and an equal IV
volume of normal saline

Outcomes

The primary endpoint of the study was meperidine consumption
Dichotomous
1. Postoperative vomiting within 2 days after surgery; treated with prochlorperazine
2. Meperidine-related side-effects (dizziness, headache, nausea and vomiting)
3. Patients needed meperidine postoperatively
4. Adverse events (arrhythmia with stable vital signs)
Continuous
1. Mean time to first meperidine injection (hrs)
2. Total meperidine consumption (mg), 0 to 48 hrs
3. Times of first passage of flatus (hrs)
4. Pain score (VAS 0 to 10) at rest and during coughing at 1 hr, 2 hrs, 4 hrs, 12 hrs,
24 hrs, and 48 hrs, (data presented graphically)
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Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (meperidine consumption, n = 20)
Medication
“For all patients, general anaesthesia was induced with IV fentanyl (2 pg/kg), ...”, “No
additional opioids were given during the operation.”, “A meperidine (1 mg/kg) IM injec-
tion was used for postoperative pain relief, if requested, because it has been widely used
for pain relief after laparoscopic cholecystectomy in our country. In most laparoscopic
cholecystectomy patients, one or two doses of meperidine can provide adequate pain
relief, so this treatment was preferable to PCA.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Supported, in part, by grants from Armed Forces Taoyuan General Hospital (AFTYGH-
9327).”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “the study was double-blind and

bias) randomized with a computer program.”

Allocation concealment (selection bias) Low risk Quote: “the study drugs...were prepared
by the hospital pharmacy in identical con-
tainers marked with ... consecutive num-
bers.”

Blinding of participants and personnel Low risk Quote: “the study drugs...were prepared

(performance bias)
All outcomes

by the hospital pharmacy in identical con-
tainers marked with ... consecutive num-
bers.” Due to adequate randomization and
pharmacy-prepared vials blinding of per-

sonnel and participants was ensured

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk No statement on blinding of outcome as-

SE€SSOTrS.

Incomplete outcome data (attrition bias)
All outcomes

Low risk No withdrawals, no exclusions.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry. No

published study protocol

Other bias

Low risk The study appears to be free of other

sources of bias.
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Whuethrich 2012

Methods

Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded

The objective of this study was to evaluate the effect of systemic lidocaine on the length
of hospital stay, readiness for discharge, opioid requirement, bowel function and inflam-
matory and stress response after laparoscopic renal surgery

The study was conducted in Switzerland from July 2009 to February 2011
(NCT00789620)

Participants

Number assessed for eligibility: 70

Number randomized: 65 — 33:32

Number analysed: 32:32

Inclusion criteria

ASA T to III and laparoscopic transperitoneal renal surgery under general anaesthesia
Exclusion criteria

Liver insufficiency, steroid therapy, chronic opioid therapy, known allergy to lidocaine,
a pre-existing disorder of the gastrointestinal tract, an atrio-ventricular block grade II to
ITI, congestive heart failure, a long QT syndrome and pregnancy

Baseline details

Experimental group (n = 32)

Mean age (years): 50.6

M =50%, F = 50%

Mean weight (kg): 77.4

ASA /II/III: 12:16:4

Duration of anaesthesia (min): 293

Main surgical procedure (n): pyeloplasty (6), adrenalectomy (10), partial nephrectomy
(5), nephrectomy (8), others (3)

Control group (n = 32)

Mean age (years): 52.3

M = 47%, F = 53%

Mean weight (kg): 73.3

ASA /II/III: 11:17:4

Duration of anaesthesia (min): 287

Main surgical procedure (n): pyeloplasty (6), adrenalectomy (7), partial nephrectomy
(6), nephrectomy (10), others (3)

Interventions

Experimental group (32 patients)

Lidocaine was given as a 1.5 mg/kg bolus during induction of anaesthesia, followed
by a continuous intraoperative infusion of 2 mg/kg/hr. At the end of surgery, the dose
was reduced to 1.3 mg/kg/hr for the following 24 hrs, after which the infusion was
discontinued

Control group (32 patients)

Control patients received NaCl 0.9%.

Outcomes

The primary endpoint of the study was length of hospital stay
Dichotomous

1. Postoperative nausea and vomiting within 2 days after surgery

2. Surgical complications (need for pyelonephrostomy, wound infection,
postoperative delirium)
Continuous

1. Length of hospital stay (data presented as median with IQR)
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2. Intraoperative fentanyl requirement (mg)

3. Cumulative postoperative morphine consumption during the first 24 hrs and the
total morphine consumption after surgery (day 2)

4. Sedation score (NRS 0 to 10) was recorded at 2 and 6 hrs postoperatively (POD
0) and at 09:00, 13:00 and 19:00 hrs on postoperative days 1 and 2 (data presented
graphically as median with IQR)

5. Pain score (NRS 0 to 10) at rest and during mobilization was recorded at 2 and 6
hrs postoperatively (POD 0) and at 09:00, 13:00 and 19:00 hrs on postoperative days
1 and 2 (data presented graphically as median with IQR, in part with asymmetric
distribution)

6. Time to first flatus (hrs)

7. Time to first defaecation (hrs)

8. Plasma concentrations of cortisol (nmol/l), C-reactive protein (mg/l), and
procalcitonin (ng/ml) preoperatively and at day 1 and day 2 after surgery

Notes 1. Small trial sample size (< 200 patients)
2. Power analysis performed (hospital stay, n = 32)

Medication
“Supplemental intravenous morphine was given by the nurses upon request if the patients
reported a pain score at rest of 4 or more. Morphine was given intravenously during the
first 24 hrs on the intermediate care unit in boluses of 2 mg, with a minimum interval
of 10min between two doses. On day 2, morphine was given subcutaneously in a dose
of 7.5 mg, at minimal intervals of 3h between two doses. Morphine requirement was
recorded at 2 and 6 hrs postoperatively (POD 0) and at 09:00, 13:00 and 19:00 hrs on
postoperative days 1 and 2. No other analgesics were used.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“Financial support and sponsorship: support was provided solely from departmental
sources.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “Patients were assigned to re-

bias)

ceive either a lidocaine or saline infusion
by computer-generated randomization fol-
lowing the recommendations of the Con-
solidated Standards of Reporting Trials
(CONSORT) statements.”

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “The anaesthesiologist in charge,
the surgeon, the nursing staff and the pa-

tients were blind to the group assignment.

»
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Blinding of outcome assessment (detection Low risk Quote: “These variables were recorded by
bias) research personnel, blind to the alloca-
All outcomes tion...”
Incomplete outcome data (attrition bias) ~ Low risk Dropout rate (experimental/control): 3%:
All outcomes 0%
quote: “Of the 65 patients enrolled, one
patient was excluded because the surgeon
decided to convert to an open procedure.”
Selective reporting (reporting bias) Low risk The study protocol is available and all of the
study’s prespecified primary and secondary
outcomes that are of interest in the review
have been reported in the prespecified way.
(NCT00789620)
Other bias Low risk The study appears to be free of other
sources of bias.
Xu 2017
Methods Randomized, controlled trial. Double-blinded.
The aim of this study was to investigate whether lidocaine combined with dexmedeto-
midine infusion was superior in controlling pain and recovery of bowel function
The study was conducted in China from March 2013 to August 2014
Participants Number assessed for eligibility: 320

Number randomized: 240— 60:60:60:60

Number analysed: 240— 60:60:60:60

Four groups, two not of interest (dexmedetomidine, lidocaine and dexmedetomidine
combined)

Inclusion criteria

ASATand II, 40 to 65 years old women scheduled for elective abdominal hysterectomy
with general anaesthesia

Exclusion criteria

< 50 kg or > 65 kg, history of allergy to local anaesthetics, severe respiratory, renal or
hepatic disease, preoperative opioids medication and psychiatric medical history, severe
arterial hypotension (MAP < 60 mmHg) or bradycardia (< 40 bpm), arrhythmia, urticaria
due to lidocaine and dexmedetomidine infusion during the surgery

Baseline details

Experimental group (n = 60)

Mean age (years): 45.2, SD = 6.7

M = 0%, F = 100%

Mean weight (kg): 59.2, SD = 6.5

ASA /I (n): NA

Mean duration of anaesthesia (min): 118.7, SD = 11.2

Mean duration of surgery (min): NA

Main surgical procedures (n): elective abdominal hysterectomy (60)
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Control group (n = 60)

Mean age (years): 46.5, SD = 4.4

M = 0%, F = 100%

Mean weight (kg): 58.9, SD = 6.3

ASA I/II (n): NA

Mean duration of anaesthesia (min): 120.5, SD = 10.8

Mean duration of surgery (min): N/A

Main surgical procedures (n): elective abdominal hysterectomy (60)

Interventions Experimental group (60 patients)
IV bolus of lidocaine (2%) 1.5 mg/kg made to 20 ml with normal saline and 20 ml
normal saline, respectively, over 10 min before induction of anaesthesia, followed by a
continuous IV infusion of lidocaine 1.5 mg/kg made up to 20 ml and 20 ml normal
saline every hour until abdominal wound closure, respectively
Control group (60 patients)
IV bolus of 20 ml normal saline and 20 ml normal saline, respectively, over 10 min
before induction of anaesthesia, followed by a continuous IV infusion 20 ml and 20 ml
normal saline every hour until abdominal wound closure, respectively
Outcomes The primary endpoint of the study was VAS pain score.
Dichotomous
No outcomes reported
Continuous
1. Pain score at rest at 1, 4, 8, 12, 24, 48 h (VAS 0 to 10, mean + SD)
2. Time to first bowel sounds (h, mean + SD)
3. Time to first flatus (h, mean + SD)
4. Fentanyl requirement after surgery at 1 , 4, 8, 12, 24, 48 h (pg, mean + SD)
5. Remifentanil total dose (pg, mean + SD)
6. Propofol total dose (mg, mean + SD)
7. Dexmedetomidine total dose (pg, mean + SD)
Notes 1. All female patients (100%) in both groups.
2. Sample size 240 (relevant groups: n = 120)
3. Power analysis performed (VAS pain score, bowel movement, n = 24 per group)
Medication
All patients received intramuscular phenobarbital (0.5 mg) before induction of anaesthe-
sia. Dezocine 0.1 mg/kg and ondansetron 0.1 mg/kg were given intravenously 30 min
before the end of surgery. Patients were connected to an IV patient-controlled analgesic
system (IVPCA) with 0.3 pg/kg/h fentanyl and granisetron hydrochloride 6 mg (100 ml
of total volume) to deliver a bolus of 0.075 pg/kg of the analgesics with a lockout time
of 15 min at the end of surgery. For persistent pain with VAS > 3, an additional 25 pg
of fentanyl was administered until the pain was VAS < 3
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
The study was supported with science and technology key project of Anhui Province
Risk of bias
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Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “patients were assigned into one of

four groups using computer-generated ran-

»

dom numbers [...].

Allocation concealment (selection bias)

Quote: “[..

opaque envelopes [...].”

Unclear risk .] in sequentially numbered

Not mentioned sealed envelopes.

Blinding of participants and personnel Low risk Quote: “investigators, clinicians and pa-

(performance bias) tients were all fully blinded to treatment al-

All outcomes location. The drug solutions were prepared
by an anesthesiologist who also was not in-
volved in the management of the case.”

Blinding of outcome assessment (detection Low risk Quote: “[...] by an anesthesiologist who

bias) was not involved in the study.”

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk No missing data.

All outcomes

Selective reporting (reporting bias)

Unclear risk There is no registered protocol or reference

to a trial registry

Other bias Low risk The study appears to be free of other
sources of bias.
Yang 2014

Methods Randomized, placebo-controlled trial. Participants, personnel, and outcome assessors
were blinded
This trial evaluated IP lidocaine administration and intravenous (IV) lidocaine infusion
for postoperative pain control after laparoscopic cholecystectomy
The study was conducted in Korea from May 2011 to May 2012.

Participants Number assessed for eligibility: 83

Number randomized: 72 — 26:24:22 (22: lidocaine IP)

Number analysed: 26:24:22 (22: lidocaine IP)

Inclusion criteria

Adult patients, 18 to 65 yrs, (ASA) physical status I and II, undergoing elective laparo-
scopic cholecystectomy

Exclusion criteria

In receipt of analgesics or sedatives 24 hrs before scheduled surgery; spillage or cholelithi-
asis with known common bile duct pathology; body weight < 45 kg or > 100 kg; un-
derlying severe systemic disease; history of abdominal surgery, a chronic pain disorder
other than gallbladder disease or allergy to lidocaine
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(Continued)

Baseline details

Experimental group (n = 26)

Mean age (years): 48.5

M = 38%, F = 62%

Mean weight (kg): 62.35

ASA I/II/III: 21:4:1

Duration of anaesthesia (min): 65

Main surgical procedure: laparoscopic cholecystectomy
Control group (n = 24)

Mean age (years): 48.0

M =50%, F = 50%

Mean weight (kg): 66.38

ASA I/II/IIT: 18:3:3

Duration of anaesthesia (min): 63.5

Main surgical procedure: laparoscopic cholecystectomy

Interventions

Patients were randomized in to three groups to receive either:
1. lidocaine IV, saline IP
2. lidocaine IP, saline IV
3. saline IV, saline IP
Experimental group (26 patients)
Patients received an IV bolus injection of lidocaine (1.5 mg/kg) 2 min before orotracheal
intubation. This was followed by a continuous IV lidocaine infusion at 2 mg/kg/hr
during the operation
Control group (24 patients)
Patients in the control group received the same volume of saline

Outcomes

The primary endpoint of the study was pain score, VAS 2 hrs.
Dichotomous

1. Postoperative nausea and vomiting within 2 days after surgery

2. Lidocaine-related side effects (blurred vision, hearing problems, peripheral
paraesthesia, dizziness, uncontrolled muscle contraction, convulsions, hypotension,
bradycardia, headache, itching)

Continuous

1. Total postoperative pain severity at 2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs, 48 hrs, and
at discharge. Total postoperative pain severity was defined as superficial incisional pain
plus deep visceral pain plus postlaparoscopic shoulder pain, and was assessed using a
10-point visual analogue scale (VAS), (data presented graphically)

2. Total fentanyl consumption (pg/hr) at 2 hrs, 4 hrs, 8 hrs, 12 hrs, 24 hrs, and 48
hrs, (data presented graphically)

3. Frequency of button pushes (number/hr) of the PCA system at 2 hrs, 4 hrs, 8 hrs,
12 hrs, 24 hrs, and 48 hrs, (data presented graphically)

4. Postoperative pain control satisfaction score were obtained using a numeric rating
scale (NRS; 0, ‘very dissatisfied’, 10, ‘very satisfied’) on discharge, (data presented as
median with IQR)

5. Time to first bowel sounds (days)

6. Time to regular diet start (days)

7. Time to hospital discharge (days)
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Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (pain score, VAS 2 hrs, n = 22)
Medication
“To control the severity of postoperative pain, IV fentanyl (15 mg/kg, mixed with normal
saline, total 100 ml) contained in a computerized IV PCA system was used. The mode
of PCA was set to a bolus of 0.1 mg/kg, a lock-out interval of 15 min and a continuous
infusion of 0.1 mg/kg per hr. Patients were taught to push the button of the PCA system
to receive a bolus of drug at the first onset of pain. A 10-point visual analogue scale (VAS)
of pain severity was used to assess pain levels in patients, with 0 denoting the patient
was pain free, and 10 denoting that the patient was in intolerable pain. If the VAS score
was > 3 despite the bolus, an additional 50 mg of fentanyl was administered IV until the
pain was below a VAS score of 3.”
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
“This research was supported by the Basic Science Research Program through the Na-
tional Research Foundation of Korea (NRF) funded by the Ministry of Education, Sci-
ence and Technology (2012R1A1A1003700).”

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomization of patients into one
of the three study groups was performed

using Excel software...”

Allocation concealment (selection bias)

Unclear risk Quote: “the numbers determining group
assignment were written on cards within a
set of sealed envelopes...” Not mentioned

sequentially numbered, opaque envelopes

Blinding of participants and personnel Low risk uote: “details of the series, which were
g p p p
(performance bias) generated by a statistician who did not oth-
All outcomes erwise participate in this study (C.W.B.),
p p y
were unknown to the investigators or pa-
tients.”, “...the surgeon and the anaesthesi-
ologist were blind to the patient’s group.”
Blinding of outcome assessment (detection Low risk uote: “one research nurse, who was
g
bias) blinded to the details of the study, collected
All outcomes the postoperative data.”
Incomplete outcome data (attrition bias)  Low risk Quote: “no patient was withdrawn from

All outcomes

the study.”.

Selective reporting (reporting bias)

Unclear risk The study protocol was retrospectively reg-

istered. (NCT01608373)
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Other bias

Low risk The study appears to be free of other
sources of bias.

Yardeni 2009

Methods

Randomized, placebo-controlled trial. No detailed information on adequate sequence
generation and allocation concealment provided. The anaesthesiologist in charge was
blinded. No statement on blinding of participants and outcome assessors

The study focused on the effects of pre-incisional and intraoperative IV lidocaine on
pain intensity and immune reactivity in the postoperative period in patients undergoing
abdominal hysterectomy

The study was conducted in Israel. Date not published.

Participants

Number assessed for eligibility: N/A

Number randomized: 65 — 32:33

Number analysed: 30:30

Inclusion criteria

Female patients (ASA physical status I to II) scheduled for transabdominal hysterectomy,
age 45 to 70

Exclusion criteria

Hypertension, arrhythmia, diabetes, and patients with previous medication with im-
munosuppressive drugs, nonsteroidal anti-inflammatory drugs, or steroids
Baseline details

Experimental group (n = 30)

Mean age (years): 55.9

M = 0%, F = 100%

Mean weight (kg): 71.2

ASA T/II: N/A

Duration of surgery (min): 109

Main surgical procedure: abdominal hysterectomy

Control group (n = 30)

Mean age (years): 53.4

M = 0%, F = 100%

Mean weight (kg): 70.0

ASA T/II: N/A

Duration of surgery (min): 106

Main surgical procedure: abdominal hysterectomy

Interventions

Experimental group (32 patients)

Patients received IV lidocaine (bolus 2 mg/kg, continuous infusion 1.5 mg/kg/hr), start-
ing 20 min before the beginning of surgery and continued during the operation
Control group (33 patients)

Patients in the second group were given an equal volume of saline infusion

Outcomes

Dichotomous
no outcomes reported.
Continuous
1. Intraoperative fentanyl consumption (pg)
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2. PCEA consumption in 24 hrs (ml), PCEA boluses in 24 hrs (ml)

3. Postoperative pain score (VAS 0 to 10) at rest and during coughing at 4 hrs, 8 hrs,
12 hrs, 24 hrs, 48 hrs, and 72 hrs

4. PHA-M-induced proliferation of peripheral blood mononuclear cells isolated
from venous blood samples taken on the morning of surgery, 24 hrs, 48 hrs, and 72 hrs
after surgery

5. Ex vivo cytokine production (IL-1ra, IL-6) of peripheral blood mononuclear cells
isolated from venous blood samples taken on the morning of surgery, 24 hrs, 48 hrs,
and 72 hrs after surgery

Notes

1. Only female patients

2. Small trial sample size (< 200 patients)

3. The authors performed a ’post hoc’ sample size calculation (no statement
concerning the outcome)
Medication
”On arrival to the PACU, patients of both groups were connected to a PCEA pump
and received an initial loading dose of 3-5 ml 0.1% bupivacaine 2 g/ml fentanyl and
a bolus of 3 ml 0.1% bupivacaine 2 g/ml fentanyl on demand (lockout time 10 min)
, with continuous background infusion of 6 ml/hr. The total doses of intraoperative
fentanyl and PCEA during the 24 hrs after surgery for both groups are detailed in Table 1.
Postoperative analgesia was given only by PCEA to avoid nonsteroidal anti-inflammatory
drugs or opiates that may have affected the study outcome
Anaesthesia:
The anaesthesia regime was standardized in both groups.
Funding
No funding mentioned

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “at the preoperative anesthesiology
visit, the patients were randomly assigned
to 1 of 2 perioperative pain management

techniques:...” No method described

Allocation concealment (selection bias)

Unclear risk No statement on allocation concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “...anaesthesiologist who did not
participate in the study was instructed to
prepare 2% lidocaine or saline solution in
a syringe pump labelled number 1 or 2, re-
spectively, and hand it to the anaesthesiolo-
gist in charge without notifying him of the
content.” In consideration of the fact that
“label 1” and “label 2” are not true random
numbers for each patient, we judged that
this is not sufficient as an adequate blind-
ing method
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Blinding of outcome assessment (detection Unclear risk No statement on blinding of outcome as-
bias) SESsors.

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Dropout rate (experimental/control): 6%:
All outcomes 9%

Exclusions were described. Group assign-

ment unclear.

Selective reporting (reporting bias)

Unclear risk There is no reference to a trial registry. No

published study protocol

Other bias Low risk The study appears to be free of other
sources of bias.
Yon 2014

Methods Randomized, controlled trial. Double-blinded.
The aim of this study was to assess the effect of intraoperative systemic lidocaine infusion
in patients who underwent subtotal gastrectomy
The study was conducted in Korea between May 2012 and March 2013
(ACTRN12612000545864)

Participants Number assessed for eligibility: 40

Number randomized: 36— 17:19
Number analysed: 36— 17:19
Inclusion criteria

Adult patients (age 18 to 80 years) with subtotal gastrectomy

Exclusion criteria

Weight less than 45 kg or more than 100 kg; severe underlying respiratory, renal or

hepatic disease; history of allergies to local anaesthetics, evidence of previous opioid

medication or psychiatric medical history

Baseline details

Experimental group (n = 17)

Age (years) (median): 59.00, IQR (57.00 - 66.50)

M = %, F = % 1 patient missing male/female (n) (10:6)
Mean weight (kg): 63.56, SD = 11.36

ASA T/II/III (n): 2:13:2

Mean duration of anaesthesia (min): 316.00, SD = 43.58
Mean duration of surgery (min): 271.47, SD = 33.11
Main surgical procedures (n): subtotal gastrectomy (17)
Control group (n = 19)

Age (years) (median): 66.00, IQR (59.00 - 72.00)

M =63.2%, F = 36.8%

Mean weight (kg): 61.56, SD = 7.83

ASA I/II/IIT (n): 1:17:1

Mean duration of anaesthesia (min): 331.74, SD = 56.45
Mean duration of surgery (min): 291.32, SD = 50.47

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review)
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

219



Yon 2014  (Continued)

Main surgical procedures (n): subtotal gastrectomy (19)

Interventions

Experimental group (17 patients)

Patients assigned to the lidocaine group received an intravenous bolus infusion of 1.5
mg/kg of lidocaine followed by a continuous infusion of 2 mg/kg/hr (preoperatively and
throughout surgery)

Control group (19 patients)

Patients in the placebo group received the same amount of normal saline

Outcomes

The primary endpoint of the study was pain score.
Dichotomous
1. Nausea (overall)
2. Vomiting (overall)
3. Adverse events (shivering, tinnitus)
Continuous
1. Pain score at rest at 2, 4, 8, 12, 24, 48 hrs (VAS 0 to 100 mm, mean + SE, data
presented graphically)
2. Length of hospital stay (days, median + IQR)
Patient satisfaction at 48 hrs (0 to 10, median + IQR)
Total fentanyl consumption before discharge (pg, mean + SD)
Frequency of pushing PCA button (number, median + IQR)
Resume regular diet (days, median + IQR)
CRP (mg/l, mean + SE)
Fentanyl consumption (pg/hr, to 2, 4, 8, 12, 24, 48 hrs, mean + SE)

ORI AN

Notes

1. Small trial sample size (< 200 patients)

2. Power analysis performed (VAS pain score 4 hrs, n = 16 per group)
Medication
The patients were not premedicated. No additional analgesics were injected during
surgery. To control postoperative pain, intravenous fentanyl was administered with the
use of a PCA system. The mode of PCA was a 0.3 pg/kg bolus with a lockout interval of
15 minutes, continuous infusion and 0.2 pg/kg/hr (total regimen of 100 ml) of fentanyl.
In the case of persistent pain exceeding a visual analogue scale (VAS) pain score of 30 mm,
an additional 50 pg of fentanyl (rescue) was intravenously injected by an investigator
until the pain was relieved to a level falling below a VAS pain score of 30 mm
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
This work was supported by the 2012 Inje University research grant

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “random assignment was based on

bias)

a random table generated using PASS soft-
ware version 11 (NCSS). We used block
randomization with a block size of 4 and
equal allocation to prevent imbalances in
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treatmentassignments. The randomization
sequence was generated by a statistician
who was not otherwise involved with the
study.”

Allocation concealment (selection bias) Unclear risk Quote: “the details of the series were un-
known to the investigators, and the group
assignments were kept in sealed envelopes,
each bearing only the case number on the
outside.”

Not explicitly mentioned that the en-
velopes were opaque and sequentially num-

bered
Blinding of participants and personnel Low risk Quote: “to keep the anesthesiologist blind
(performance bias) to the patients’ assigned group, lidocaine
All outcomes or placebo were prepared in a syringe and

a bottle labelled only with a case number.
The preparations of bolus and continuous
infusions were arranged by an additional
investigator (H.S.Y.) who read the card.”
Quote: “all parties involved, including the
patients, the surgeon, the anesthesiologists
and the investigator (J.H.Y.) collecting the
data were unaware of the study drugs or the
patients’ group assignment.”

Blinding of outcome assessment (detection Low risk Quote: “The VAS scores were collected by
bias) 1 blinded investigator (J.H.Y.) with more
All outcomes than 2 years of experience interviewing pa-

tients about postoperative pain.”

Quote: “all parties involved, including the
patients, the surgeon, the anesthesiologists
and the investigator (J.H.Y.) collecting the
data were unaware of the study drugs or the
patients’ group assighment.”

Incomplete outcome data (attrition bias)  High risk Dropout rate (experimental/control): 0%:
All outcomes 0%
Quote: “we used an intention-to-treat strat-
egy - that is, all participants were included
in the analysis irrespective of whether they
had completed the study. Missing data were
completed using a last observation carried
forward analysis.”
Quote: “data were incomplete for 3 pa-
tients. One patient in the lidocaine group
and 1 patient in the placebo group were
treated with other painkillers for PONV
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that was unresponsive to antiemetic treat-
ment and likely induced by fentanyl infu-
sion. One patient in the placebo group re-
ceived meperidine owing to postoperative
shivering. Despite incomplete data, these 3
patients were included in our analysis ac-
cording to the intention-to-treat principle.
»

Reasons for missing data are likely to be
related to true outcome

Selective reporting (reporting bias) Low risk The study protocol
is available (ACTRN12612000545864). It
has been prospectively registered (22 May
2012, study start: May 2012). The primary
and two secondary outcomes have been re-
ported in the prespecified way. All other
secondary outcomes were not prespecified
but were not judged as selective reporting

Other bias Low risk The study appears to be free of other
sources of bias.

Zengin 2015
Methods Randomized, controlled trial. Blinding unclear.
The purpose of this study was to evaluate and compare the effects of preoperative oral
pregabalin and perioperative intravenous lidocaine infusion on postoperative morphine
requirement, adverse effects, patients’ satisfaction, mobilization, time to first defaecation
and time to discharge in patients undergoing laparotomy
The study was conducted in Turkey between November 2010 and April 2011
Participants Number assessed for eligibility: N/A
Number randomized: 80— 20:20:20:20
Number analysed: (80)— (20):(20):(20):(20) (not clearly stated)
Four groups, two not of interest (pregabalin, pregabalin+ lidocaine)
Inclusion criteria
ASATand I, 18 to 65 years of age and elective laparotomy
Exclusion criteria
ASA > TII, liver or kidney failure, chronic pain, epilepsy or other neurological disease
or a history of allergy to one of the study drugs
Baseline details
Experimental group (n = 20)
Mean age (years): 51.1, SD = 26.2
M = 55%, F = 45%
Mean weight (kg): 72.2, SD = 25.5
ASA /I (n): N/A
Mean duration of anaesthesia (min): N/A
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(Continued)

Mean duration of surgery (min): 114.1, SD = + 89.8
Main surgical procedures (n): laparotomy (20)
Control group (n = 20)

Mean age (years): 53.2, SD = 15.7

M =50%, F = 50%

Mean weight (kg): 70.0, SD = + 16.7

ASA I/II (n): N/A

Mean duration of anaesthesia (min): N/A

Mean duration of surgery (min): 101.0, SD = 78.0
Main surgical procedures (n): laparotomy (20)

Interventions

Experimental group (20 patients)

Group L (lidocaine) patients ingested placebo capsules 12 hrs before surgery and on the
morning of surgery, and received a bolus injection of 1.0 mg/kg lidocaine at induction
of anaesthesia, then a continuous infusion with a Braun Perfusor infusion pump at a rate
of 2 mg/kg/hr during the operation until skin closure

Control group (20 patients)

In group C (control-placebo), patients ingested placebo capsules 12 hrs before the oper-
ation and on the morning of the operation, and received saline infusion perioperatively

Outcomes

The primary endpoint of the study was not defined. Power analysis was performed for
postoperative morphine requirement
Dichotomous
1. Nausea overall
2. Adverse events (pruritus)
Continuous
1. Painat 0, 2, 4, 6, 8, 12, 16, 22, 28, 34, 40, 48 hrs (VAS 0 to 100 mm, mean + SD)
. Bowel sound (hrs, mean + SD)
. Defecation (hrs, mean + SD)
. Length of hospital stay (hrs, mean + SD)

N N

. Time to mobilisation (hrs, mean + SD)

6. PCA morphine consumption (mg, at 4, 34, 40, 48 hrs, mean + SD, not for
lidocaine group),

7. Perioperative MAP (mmHg, mean + SD)

8. - Perioperative heart rate (beats/min, mean + SD)

Notes

1. Small trial sample size (< 200 patients), relevant groups: n = 40

2. Power analysis performed (postoperative morphine requirement, n = 19 per
group)
Medication
Postoperatively, intravenous morphine was administered until visual analogue scale
(VAS) scores were < 30, and intravenous PCA consisting of 1 mg/ml morphine solution
with 1.5 mg bolus dose and 8 min lockout interval was started in the recovery room
Anaesthesia
The anaesthesia regime was standardized in both groups.
Funding
None.

Risk of bias
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Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomization was performed
bias) with sealed envelope method before the day

of surgery when patients arrived to the ward
reception area.”
It is not clear from the description how the
randomization was performed (e. g. shuf-
fling envelopes)

Allocation concealment (selection bias) Unclear risk No statement on allocation concealment.
Blinding of participants and personnel Unclear risk Quote: “[...] [TThe present prospective,
(performance bias) randomized, placebo-controlled and dou-
All outcomes ble-blinded study [...].”

No explicit statement how participants and
personnel were blinded

Blinding of outcome assessment (detection Unclear risk No statement on blinding of outcome as-
bias) sessment.
All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Dropout rate unclear.

All outcomes There is no statement as to whether the
presented results are for all participants who
were randomized

Selective reporting (reporting bias) Unclear risk There is no reference to a trial registry or
study protocol.

Other bias Low risk The study appears to be free of other
sources of bias.

Acronyms and abbreviations used in these tables

ASA = American Society of Anesthesiologists Physical Status, BMI = body mass index, BP = blood pressure, CABG = coronary artery
bypass grafting, CPB = cardiopulmonary bypass, CRP = C-reactive protein, cIT'nl = cardiac troponin I, F = female, hrs= hours, ICU =
intensive care unit, IL = interleukin, IM = intramuscular, IP = intraperitoneal; IQR = interquartile range, IV = intravenous, LOCF =
last observation carried forward, LVEF = left ventricular ejection fraction, M = male, MAP = mean arterial pressure, mins = minutes,
MWD = minute-walk distance, n = number of participants, N/A = not available, NRS = normal rating scale, NSAID = non-steroid
anti-inflammatory drug, PACU = postanaesthesia care unit, PCA = patient-controlled analgesia, PCEA = patient-controlled epidural
analgesia, pm = afternoon, POD = postoperative day, PONV = postoperative nausea and vomiting, PO/PR = by mouth/by rectum,
PRN = as needed, QoR = Quality of Recovery; SD = standard deviation, SE = standard error, SEM = standard error of mean, SNOSE =
sequentially numbered opaque sealed envelopes, TAP = transverse abdominal plane, TEA = thoracic epidural analgesia, Tnl = troponin
I, VAS = visual analogue scale, VRS = verbal rating scale, yrs = years, IL-1RA = Interleukin 1 receptor antagonist
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Characteristics of excluded studies /ordered by study ID]

Study

Reason for exclusion

Bartlett 1961

No control group, not a randomized controlled trial

Birch 1987

Lidocaine was given only after the operation

Cepeda 1996

Lidocaine was given as patient-controlled analgesia only after the operation

Chia 1998

Lidocaine was given only after the operation

Couceiro 2015

Lidocaine was given after incision

De Clive-Lowe 1958

No control group, not a randomized controlled trial

De Kock 1994

Lidocaine was given as repeated bolus, not as continuous infusion

Feld 2003 Lidocaine was only one of a group of non-opioid drugs which were compared with fentanyl
Hans 2010 Infusion was only given over the first 30 minutes

Harvey 2009 Lidocaine was given for 24 hours only after the operation

Joppich 2010 Review article (relating to McCarthy 2010; no secondary publication)

Juarez-Pichardo 2009

Lidocaine infusion was terminated 10 minutes before end of surgery

Kavak 2014

Wrong control intervention (remifentanil)

Khnight 1980

No control group, not a randomized controlled trial

Marret 2008

Review article

McCarthy 2010

Review article

Olivares 2012

No control group, the other group received magnesium

Perniola 2014 Licocaine was given after incision

Rinne 1998 Infusion was started after skin incision

Sun 2012 Review article

Vigneault 2011 Review article

Zhu 2015 Wrong intervention (additional ketamine infusion in intervention group)
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Characteristics of studies awaiting assessment [ordered by study ID]

Cho 2014

Methods

Randomized controlled trial. No statement on blinding.

We evaluate the effects of perioperative infusion of lidocaine and dexmedetomidine IV on postoperative pain control
and analgesics consumption after laparoscopic cholecystectomy

The study was conducted in the Republic of Korea. It is not stated when the study was conducted

Trial identifier: n/a

Participants

Sample size: 84 (3 groups, n = 28, respectively)
Three groups, one not of interest (dexmedetomidine)
Inclusion criteria

Aged 20 to 60 years, elective LC

Exclusion criteria

N/A

Interventions

Experimental group (28 patients)

The patients in group L received an IV lidocaine bolus of 1.5 mg/kg and then continuous infusion of 2 mg/kg/h.
Bolus doses were given during 10 minutes before the induction of anaesthesia,

followed by continuous infusion until end of the surgery.

Control group (28 patients)

The group N received saline by same method as group L (bolus of 1.5 mg/kg and then continuous infusion of 2 mg/
kg/h). Bolus doses were given during 10 minutes before the induction of anaesthesia,

followed by continuous infusion until end of the surgery.

Outcomes

VAS pain score during first 24 h after LC, postoperative analgesics consumption (amount of fentanyl consumption
in PACU) were evaluated during 24 h after the surgery

Notes

Small trial sample size (< 200 patients)

Anaesthesia

N/A

Funding

This work is supported by the 2011 Inje University research grant
Notes

Only abstract available

Choi 2017

Methods

Randomized, double-blinded, controlled trial.

The aim of this randomized, double-blinded, controlled study was to evaluate the effect of IV administered lidocaine
on the QoR and on acute and chronic postoperative pain after robot-assisted thyroidectomy

The study was conducted in the Republic of Korea between July 2013 and January 2015

Trial identifier: NCT01907997

Participants

Sample size: 90 (2 groups, n = 45, respectively)

Inclusion criteria

The patients were aged between 20 and 65 years, had ASA grades of 1 or 2, and were scheduled to undergo elective
robot-assisted thyroidectomy

Exclusion criteria

History of chronic pain, chronic use of analgesics, allergy to local anaesthetics, severe cardiopulmonary, hepatic or
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renal disease, diabetes, and neuropsychiatric disease

Interventions Experimental group (45 patients)
In the lidocaine group (Group L), 0.1 mL/kg of 2% lidocaine (2 mg/kg) was infused IV for 10 mins immediately
after anaesthesia induction, and then, it was continuously infused at a rate of 0.15 mL/kg/h of 2% lidocaine (3 mg/
kg/h) until the patients were extubated
Control group (45 patients)

The control group (Group C) received the same volumes of 0.9% normal saline during the same time periods

QOutcomes QoR-40, pain at admission to and discharge of PACU, at 24 and 48 hours, analgesic consumption, chronic postsurgical
pain

Notes Small trial sample size (< 200 patients)
Anaesthesia

Anaesthesia was induced using IV propofol (1.5 mg/kg) and remifentanil (1 pg/kg). Endotracheal intubation was
performed after sufficient muscle relaxation had been achieved by administering 0.6 mg/kg of rocuronium. Anaesthesia
was maintained with sevoflurane and remifentanil

Funding
This work supported by a research grant.
Notes
N/A
Dewinter 2017
Methods Randomized, double-blinded, controlled trial.

The authors hypothesized that in adolescent and adult patients undergoing posterior spinal arthrodesis, a perioperative
lidocaine infusion would reduce opioid requirements during the first 24 postoperative h

The study was conducted in Belgium between September 2013 and July 2015

Trial identifier: EUDRACT 2012-005264-98

Participants Sample size: 70 (2 groups, n = 35, respectively)
Inclusion criteria
ASA I-1II and an age between 12 and 18 yrs. Eight months after the beginning of the study, the Ethics Committee
approved a modification of the inclusion criteria (EC OG032, 23 December 2013) so that patients up to 75 yrs
could be included. This modification became necessary to increase the number of eligible patients
Exclusion criteria
Hypersensitivity to lidocaine, liver disease (defined as total serum bilirubin 2 mg/dl), renal impairment (defined as
Glomerular Filtration Rate 60 ml/min/1.73 m?), cardiac arrhythmias, epilepsy, intellectual disability and preoperative
chronic medication with strong opioids (e.g. morphine or transdermal fentanyl)

Interventions Experimental group (35 patients)
Patients in the lidocaine group were given an IV bolus injection of lidocaine 1.5 mg/kg at induction of anaesthesia
and then a continuous infusion of 1.5 mg/kg/h which was continued until six h after arrival at the PACU
Control group (35 patients)
Patients in the placebo group received equivalent volumes of saline using the identical application scheme

Outcomes Morphine consumption during 24 h, pain up to three days, PONV, SF-12, adverse events, cytokines
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(Continued)

Notes

Small trial sample size (< 200 patients)

Anaesthesia

All patients received a standardized anaesthesia technique including premedication with alprazolam one h before
surgery. Induction of anaesthesia was performed with a TCI with propofol with a targeted effective plasma con-
centration of 5 pg/mL, remifentanil (0.5 mg/kg/min) and cisatracurium (0.15 mg/kg). After tracheal intubation,
anaesthesia was maintained with an IV infusion (TCI) of propofol and remifentanil. The doses of both agents were
titrated at the discretion of the anaesthetist

Funding

N/A

Notes

N/A

Horvat 2014

Methods

Pilot study, randomized, placebo controlled. No statement on blinding

The aim of present study was to compare its effects on patients scheduled for nephrectomy regarding pain and
cytokine production

The study was conducted in Croatia. It is not stated when the study was conducted

Trial identifier: n/a

Participants

Sample size: 20

Inclusion criteria

Patients scheduled for nephrectomy
Exclusion criteria

N/A

Interventions

Experimental group

Lidocaine infusion 1.5 mg/kg/h for a period of 4 h
Control group

Normal 0.9% saline infusion for a period of 4 h

Outcomes

Postoperative pain (at rest and in coughing) (VAS) at 1, 4, 24, 48 h after surgery, plasma concentration of glucose,
C-reactive protein, interleukins (IL-1 and IL-6), tumour necrosis factor alpha (TNF-alpha), leucocyte count

Notes

Small trial sample size (< 200 patients).
Anaesthesia

The anaesthesia regime was standardized
Funding

N/A

Notes

Only abstract available
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Methods

Randomized, double-blinded, controlled trial.
To compare the effects of perioperative IV lidocaine and ketamine on morphine requirements, pain scores, QoR,
and chronic pain after open nephrectomy

The study was conducted in Tunisia. Date not specified.
Trial identifier: NCT02653651

Participants

Sample size: 63 (3 groups, n = 21, respectively)

Only two groups are of interest for this review.

Inclusion criteria

Age > 18 years and ASA T or II

Exclusion criteria

Known allergy to any of the study medications, an inability to understand the use of patient-controlled analgesia,
renal (serum creatinine > 2 mg/dl) or hepatic (alanine aminotransferase or aspartate aminotransferase > 2 times
normal) dysfunction, a severe cardiovascular disorder (ejection fraction < 30%), ASA > 3, history of chronic pain,
epilepsy, psychiatric disorders, chronic use of opioids or alcohol, and drug abuse

Interventions

Experimental group (21 patients)

Lidocaine group received an IV lidocaine bolus of 1.5 mg/kg (0.075 mL/kg of lidocaine 2%) at the induction of
anaesthesia, followed by a continuous infusion of 1 mg/kg/h intraoperatively and for 24 h postoperatively

Control group (21 patients)

The control group received an equal volume of normal saline 0.9%

Outcomes

Morphine consumption, VAS pain scores, time to the first passage of flatus and faeces, postoperative nausea and
vomiting, 6-min walk distance (6MWD) at discharge, and the incidence of chronic neuropathic pain using the
“Neuropathic Pain Questionnaire” at 3 months

Notes

Small trial sample size (< 200 patients).

Anaesthesia

General anaesthesia was induced with propofol 2-3 mg/kg, fentanyl 3 ug/kg, cisatracurium 0.15 mg/kg and main-
tained by boluses of fentanyl 1 ug/kg every 30 mins and inhaled sevoflurane 1 minimum alveolar concentration in
50% oxygen/air

Funding

Nil

Notes

N/A

Kendall 2017

Methods

Randomized, double-blinded, controlled trial.

To compare the incidence in postsurgical persistent pain following breast cancer surgery in women receiving IV
lidocaine compared to saline using validated pain instruments in accordance with the Initiative on Methods, Mea-
surement, and Pain Assessment in Clinical Trials IMMPACT) recommendations

The study was conducted in the USA. Date not specified.

Trial identifier: N/A

Participants

Sample size: 148 (2 groups)
Inclusion criteria
N/A

Exclusion criteria
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(Continued)

N/A

Interventions

Experimental group (N/A patients)
1.5 mg/kg bolus of IV lidocaine followed by a 2 mg/kg/h infusion
Control group (N/A patients)

Normal saline at the same bolus and infusion rate

Outcomes

QOR, pain burden, opioid consumption at 24 h

Notes

Small trial sample size (< 200 patients)
Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available

Khalili 2017a

Methods

Randomized, double-blinded, controlled trial (published in Persian)

This study aimed to compare two methods of IV lidocaine and intramuscular piroxicam on postoperative pain in
lower abdominal surgery

It is not stated where the study was conducted. Date not specified

Trial identifier: N/A

Participants

Sample size: 96 (3 groups, n = 21, respectively)
Only two groups are of interest for this review.
Inclusion criteria

N/A

Exclusion criteria

N/A

Interventions

Experimental group (21 patients)

2 mL intramuscular normal saline and 5 mL IV lidocaine 2%
Control group (21 patients)

2 mL intramuscular and 5 mL IV normal saline

Outcomes

Postoperative pain at 24 h, the first time of receiving analgesia and the doses of analgesia

Notes

Small trial sample size (< 200 patients)
Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available
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Methods

Randomized, double-blinded, controlled trial (published in Persian)

The aim of this study was to evaluate the effect of IV lidocaine in comparison to intraperitoneal lidocaine on
postsurgical pain in laparoscopic cholecystectomy. The study was conducted in Iran between 2013 and 2014

Trial identifier: N/A

Participants

Sample size: 96 (3 groups, n = 21, respectively)

Only two groups are of interest for this review.

Inclusion criteria

Patients with ASA T and II considered to undergo laparoscopic cholecystectomy
Exclusion criteria

N/A

Interventions

Experimental group (21 patients)
IV lidocaine

Control group (21 patients)

IV normal saline

Outcomes

Pain, pethidine consumption

Notes

Small trial sample size (< 200 patients)
Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available

Kim 2017

Methods

Randomized, double-blinded, controlled trial.

The authors aimed to compare the effects of intraoperative lidocaine and magnesium on postoperative functional
recovery and chronic pain after mastectomy due to breast cancer

The study was conducted in the Republic of Korea between July 2014 and July 2015

Trial identifier: NCT 02185859

Participants

Sample size: 126 (3 groups, n = 42, respectively)

Only two groups are of interest for this review.

Inclusion criteria

ASA 1-2, aged between 20 and 65 years, scheduled to undergo a mastectomy under general anaesthesia before
enrolment. Only female patients were enrolled

Exclusion criteria

Patients experiencing pain due to any cause or who were taking analgesics were excluded from this clinical trial.
Additionally, patients with a BMI > 30 kg/ 'm2, severe heart, kidney, or liver disease, a psychiatric or neurological
disorder, contraindications, or allergic responses to lidocaine or magnesium were excluded from participation

Interventions

Experimental group (42 patients)

Lidocaine (lidocaine hydrochloride) was administered at 2 mg/kg for 15 minutes immediately after induction,
followed by infusion at 2 mg/kg/h

Control group (42 patients)
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Patients in group C were administered and infused with the same volume of saline

Outcomes

QoR-40 survey, pain scales, length of hospital stay, and the short-form McGill pain questionnaire (SFMPQ) at
postoperative 1 month and 3 months

Notes

Small trial sample size (< 200 patients)

Anaesthesia

Patients were administered 0.2 mg glycopyrrolate IV, and anaesthesia was induced with a bolus administration of 1.
5-2 mg/kg of propofol and 1-2 mg/kg of remifentanil; anaesthesia was maintained using 4% to 7% desflurane with
an adjuvant infusion of 0.05 + 0.2 mg kg/min of remifentanil

Funding

Nil

Notes

N/A

Kim 2018

Methods

Randomized, double-blinded, controlled trial.

The authors compared the QoR-40 scores of female patients who received IV lidocaine, magnesium, and saline
during thyroidectomy to investigate their effects on comprehensive recovery from anaesthesia

The study was conducted in the Republic of Korea between December 2013 and October 2014

Trial identifier: NCT 02018276

Participants

Sample size: 135 (3 groups, n = 45, respectively)

Only two groups are of interest for this review.

Inclusion criteria

Female patients 20-65 years of age and ASA I or IT scheduled to undergo open thyroidectomy under general anaesthesia
Exclusion criteria

Patients who had been experiencing pain before surgery for any reason and those taking analgesics were excluded.
Additional exclusion criteria were as follows: pregnancy or breast feeding; BMI > 30 kg/ m?; significant heart, kidney,
or liver disease; psychiatric or neurological disorders; and contraindications or hypersensitivity reactions to lidocaine
or magnesium

Interventions

Experimental group (40 patients)

Immediately after intubation, lidocaine was administered at 2 mg/kg for 15 minutes, followed by 2 mg/kg/h infusions.
The study drug was discontinued just before transfer to the PACU

Control group (37 patients)

The saline administered to the patients in group C was infused at the same rate

Outcomes

QoR-40 survey, pain, analgesic consumption

Notes

Small trial sample size (< 200 patients)

Anaesthesia

Anaesthesia was induced by a bolus administration of propofol (1-2 mg/kg) and remifentanil (1-2 pug/kg). Anaesthesia
was conducted with 4% to 7% desflurane with adjuvant IV infusion of remifentanil (0.05 to 0.1 pg/kg/min)
Funding

Departmental funding only

Notes

N/A
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Lee 2017

Methods

Randomized, double-blinded, controlled trial.

The aim of this prospective, randomized, double-blind, placebo-controlled study was to evaluate the analgesic effect
of IV lidocaine on postoperative pain in bimaxillary surgery

The study was conducted in the Republic of Korea between July 2015 and November 2015

Trial identifier: KCT0001574

Participants

Sample size: 52 (2 groups, n = 26, respectively)

Inclusion criteria

Patients aged 19-64 years scheduled to receive bimaxillary surgery and agree to participate to the study projects
Exclusion criteria

Patients with problems related to osteogenesis, congenital malformations, or a history of maxillofacial trauma, who
weighed < 45 kg or > 100 kg; had an ASA grade > 3; had severe underlying cardiovascular (especially atrioventricular
block), renal, or hepatic disease; hypertension; arteriosclerosis; heart failure; hyperthyroidism; diabetes mellitus; or
were allergic to local anaesthetics, had received opioids or nonsteroidal anti-inflammatory drugs within the previous
1 week, or were taking these drugs chronically

Interventions

Experimental group (26 patients)

Two minutes before nasotracheal intubation, patients assigned to group L received an IV bolus infusion of 1.5 mg/
kg of lidocaine, followed by 2 mg/kg/h lidocaine continuous infusion during the operation

Control group (26 patients)

Patients in group C received the same amount of saline.

Outcomes

Pain intensity VAS was used at 2, 4, 8, 12, 24, and 48 h after surgery). Rescue ketorolac use was measured in the first
4,4 to 8, 8 to 24, and 24 to 48 h after surgery. Total ketorolac consumption (the sum of rescue and eight-hourly fixed
schedule ketorolac injection), white blood cell count, neutrophil count, and postoperative swelling were recorded

Notes

Small trial sample size (< 200 patients).

Anaesthesia

All patients received the same anaesthetic protocol. The patients did not receive premedication, and anaesthesia was
induced with IV administration of 2 mg/kg propofol and 0.6 mg/kg rocuronium. Anesthesia was maintained using
2% to 3% sevoflurane in 1.5 L/min N, O and 1.5 L/min O,.

Funding

None

Notes

N/A

Metha 2017

Methods

Randomized, double-blinded, controlled trial.

To analyse risk versus benefit of using intraoperative bolus of IV lignocaine (1.5 mg/kg) followed by constant rate (1.
5 mg/kg/h) lignocaine for intraoperative and postoperative analgesic requirement in lower abdominal gynaecologic
oncology surgeries

It is not stated where the study was conducted. Date not specified

Trial identifier: N/A

Participants

Sample size: 60 (2 groups, n = N/A)
Inclusion criteria
ASA T and II women scheduled for elective lower abdominal gynaecologic oncology surgeries
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Metha 2017

(Continued)

Exclusion criteria
N/A

Interventions

Experimental group (N/A patients)

IV lignocaine 1.5 mg/kg bolus over 5 minutes preinduction followed by a continuous lignocaine infusion of 1.5 mg/
kg/h until the end of surgery

Control group (N/A patients)

Saline in a similar manner (control group).

Outcomes Sedation, postoperative nausea and vomiting and need of anti-emetic drugs, bowel mobility (passage of flatus and
motion), incidence of pruritus, need of anti-histaminic drugs, length of hospital stay, and postoperative analgesic
requirement

Notes Small trial sample size (< 200 patients)

Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available
NCT02257346

Methods Randomized, double-blinded, controlled trial.

The aim of this study is to investigate whether lidocaine, given during and immediately after a patient undergoes a
caesarean section, will help and improve a mother’s overall recovery experience, as well as positively influence bonding
with her new baby

The study was conducted in the USA. It is not clear when the study was conducted

Trial identifier: NCT 02257346

Participants ~ Estimated sample size: 90
Inclusion criteria
Pregnant women aged 18 years and older, ASA I, English speaking, scheduled for caesarean delivery
Exclusion criteria
Allergy to local anaesthetics, chronic opioid use, greater than two prior caesarean deliveries, prior myomectomy, prior
classical caesarean incision, BMI greater than 40, history of cardiac disease

Interventions Experimental group
Lidocaine infusion was administered immediately after delivery of the foetus and continued through one hour into
recovery period (IV lidocaine 1.5 mg/kg bolus dose and 2 mg/kg/h infusion)

Control group
Normal Saline was administered as a placebo immediately after delivery of the foetus and continued through one
hour into recovery period

Outcomes Primary outcome: QoR-40 on the day after surgery
Secondary outcomes: total opioid consumption for the first 24 h after delivery, percentage of time a patient spent in
skin-to-skin contact with their newborn in the first 24 hours
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NCT02257346

(Continued)

Notes

Anaesthesia

N/A

Funding

N/A

Notes

Only protocol available

Rahaymeh 2016

Methods

Prospective, randomized, double-blind study.

The aim of this study was to examine the effect of lidocaine infusion in acute pain control and postoperative morphine
consumption

The study was conducted in Jordan. It is not stated when the study was conducted

Trial identifier: N/A

Participants

Sample size: 40

Inclusion criteria

ASA T and II patients aged 25 to 45 years who were scheduled to undergo major abdominal surgeries

Exclusion criteria

Patients with history of drug or alcohol abuse and patients with uncontrolled medical conditions (hypertension,
diabetes mellitus and ischaemic heart disease)

Interventions

Experimental group

Lidocaine 2%, 1.5 mg/kg IV bolus 30 mins before induction, followed by an infusion of 1.5 mg/kg/h
Control group

Saline was given

Outcomes

Pain score (VAS) at 2, 4, 24 h (data presented graphically), average morphine consumption (2, 4, 8, 12, 24, 48 h)
(mg) , nausea and vomiting, side effects (nausea circum-oral tingling, sedation, light-headedness, tinnitus or metallic
taste), lidocaine concentration

Notes

Small trial sample size (< 200 patients)

Anaesthesia

The anaesthesia regime was standardized

Funding

N/A

Notes

The full text is available. We contacted the authors for information on intervention details in order to include or
exclude the study, but we received no answer
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Sherif 2017

Methods Randomized, controlled trial. No statement on blinding.
Postoperative pain control for morbidly obese patients represents a challenge because of their sensitivity towards
opioid-induced respiratory depression. We elected both dexmedetomidine and xylocaine (lidocaine) continuous
infusions as adjuvants because they lack respiratory depression side effect
It is not stated where the study was conducted. Date not specified
Trial identifier: N/A

Participants ~ Sample size: 150 (3 groups, n = 50, respectively)
Only two groups are of interest for this review.
Inclusion criteria
Patients with ASA physical status
Exclusion criteria
N/A

Interventions  Experimental group (N/A patients)
Lidocaine 2 mg/kg bolus over 10 minutes followed by 1.5 mg/kg/h continuous infusion during the whole operation
period
Control group (N/A patients)
Saline in a similar manner (control group)

Outcomes The total morphine consumption was designed to be the primary outcome variable, pain score, and QoR-40 was set
as secondary outcome variables. Pain score was measured by NRS, while the QoR score was estimated by the QoR-
40 questionnaire

Notes Small trial sample size (< 200 patients)
Anaesthesia
N/A
Funding
N/A
Notes
Only abstract available

Song 2017

Methods Randomized, double-blinded, controlled trial.
To assess the effect of perioperative IV lidocaine infusion on pain intensity, bowel function and cytokine response
after laparoscopic cholecystectomy
It is not stated where the study was conducted. Date not specified
Trial identifier: N/A

Participants Sample size: 80 (2 groups, n = N/A)
Inclusion criteria
N/A
Exclusion criteria
N/A

Interventions Experimental group (N/A patients)
Bolus injection of 1.5 mg/kg lidocaine at induction of anaesthesia, then a continuous infusion of 2 mg/kg/h until
the end of surgery
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Song 2017

(Continued)

Control group (N/A patients)
An equal volume of saline

Outcomes

Blood cytokines were measured at scheduled times within 48 h. Pain scores, opioid consumption, time to first flatus
and time to first bowel movement

Notes

Small trial sample size (< 200 patients)
Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available

Van Den Heuvel 2016

Methods

Single centre, double-blind, randomized, controlled, clinical trial

The aim of this study was to evaluate the impact of IV lidocaine on the neuroinflammatory response during oncologic
breast surgery

The study was conducted in the Netherlands. It is not stated when the study was conducted

Trial identifier: N/A

Participants

Sample size: 16
Inclusion criteria
N/A

Exclusion criteria

N/A

Interventions

Experimental group

Before induction of anaesthesia, patients received a bolus of IV lidocaine 1.5 mg/kg/h followed by continuous infusion
of 2 mg/kg/h until one postoperative hour

Control group

Saline in an equivalent volume (control group)

Outcomes

Pain (NRS 0 to 10) preoperative and 4 h postoperative, cytokine plasma level (TNF-alpha, interleukin-6 (IL-6)
, IL-8, IL-1b, IL-1RA, IL-10 plasma levels), perioperative sufentanil consumption, NRS scores, and perioperative
consumption of dipidolor and diclofenac

Notes

Small trial sample size ( < 200 patients)
Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available
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Yoo 2016

Methods

Prospective, double-blind clinical trial.

This study aimed to compare the effects of intraoperative lidocaine and magnesium on the postoperative functional
recovery and chronic pain after mastectomy

The study was conducted in the Republic of Korea. It is not stated when the study was conducted

Trial identifier: n/a

Participants

Sample size: 126

Three groups, one not of interest (magnesium)
Inclusion criteria

Mastectomy

Exclusion criteria

N/A

Interventions

Experimental group

Lidocaine was administered at 2 mg/kg for 15 minutes immediately after induction, followed by infusions of 2 mg/
kg/h

Control group

Controls received the same volume of saline.

Outcomes

QoR-40 survey, pain scales, length of hospital stay and the short-form McGill pain questionnaire on postoperative
one month and three months

Notes

Small trial sample size (< 200 patients)
Anaesthesia

N/A

Funding

N/A

Notes

Only abstract available

Acronyms and abbreviations used in these tables

ASA = American Society of Anesthesiologists Physical Status, BMI = body mass index, h = hour, IL = Interleukin, IV = intravenous,

LC = laparoscopic cholecystectomy, N/A = not applicable/not available, NRS = numerical rating scale, PACU = postanaesthesia care

unit, QoR = quality of recovery, TCI = target controlled infusion, TNF = tumour necrosis factor, VAS = visual analogue scale, IL-1RA

= Interleukin 1 receptor antagonist

Characteristics of ongoing studies /ordered by study ID]

NCT02059902
Trial name or title Continuous lidocaine infusion for management of perioperative burn pain
Methods Randomized, double-blinded, controlled trial.
The design of this study will examine if lidocaine will reduce the pain scores and narcotic utilisation in patients
undergoing surgical procedures for burn injuries
The study is conducted in the USA.
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NCT02059902 (Continued)

Participants Estimated enrolment: 36
Inclusion criteria
Burns patient > 18 years of age, scheduled to go to operating room for excision and/or grafting procedure
Exclusion criteria
Burns patient < 18 years of age, intubated patient on sedation drip, prolonged hypotension defined as
systolic blood pressure < 90 mm/Hg for greater than 30 minutes in the preoperative area, severe underlying
cardiovascular disease (documented ejection fraction < 40%), documented conduction block, bradycardia
or active congestive heart failure, documented active gastritis or ulcers, previous steroid medication history
if documented adrenal insufficiency, patient with documented liver disease, patient with epilepsy or known
seizure disorder, pregnant women

Interventions Experimental
Lidocaine (preoperative = 1.5 kg/mg over a minimum of 30 minutes; perioperative = 2.0 mg/kg/h; postop-
erative = 1.5 kg/mg/h), infusion runs for a total of 24 hours
Control
Normal saline (bolus followed by continuous infusion), infusion runs for a total of 24 hours

Outcomes Primary outcome: narcotic consumption

Starting date

September 2012 (study has been completed)

Contact information

William Mohr, MD, Sandi Wewerka, MPH, Regions Hospital, Saint Paul, Minnesota, USA, 55101

Notes

N/A

NCT02607488

Trial name or title

Perioperative systemic lidocaine for enhanced bowel recovery after bariatric surgery: a dose dependent study

Methods Randomized, double-blinded, controlled trial.
The aim of this study is to investigate whether perioperative administration of low rather than high intravenous
infusion rates of lidocaine can achieve early postoperative restoration of bowel motility at lower plasma levels
The study is conducted in Egypt.

Participants Estimated enrolment: 180
Inclusion criteria
18 years to 65 years, obese patients with a body mass index equal or greater than 35 kg/m?, ASA II and III,
patients scheduled for laparoscopic bariatric surgery under general anaesthesia
Exclusion criteria
History of significant cardiac, respiratory, hepatic, renal disease, history of an atrioventricular block grade II to
111, long QT-syndrome, pre-existing disorder of the gastrointestinal tract, patients with history of alcohol or
drug abuse, allergy to amide local anaesthetics, history of epilepsy, pregnancy, patients receiving cardiovascular
medications, steroids or patients receiving opioid analgesic medication within 24 hours before the operation,
conversion from a laparoscopic to an open laparotomy

Interventions Experimental (lidocaine 1%)

Participants will receive an intravenous bolus of 0.1 mL/kg of lidocaine 1.5% solution followed by a continuous
infusion 0.1 mL/kg/h of lidocaine 1% solution which will be continued for 24 hours after surgery
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NCT02607488 (Continued)
Experimental (lidocaine 1.5%)
Participants will receive an intravenous bolus of 0.1 mL/kg of lidocaine 1.5% solution followed by a continuous
infusion 0.1 mL/kg/h of lidocaine 1.5% solution which will be continued for 24 hours after surgery
Experimental (lidocaine 2%)
Participants will receive an intravenous bolus of 0.1 mL/kg of lidocaine 1.5% solution followed by a continuous
infusion 0.1 mL/kg/h of lidocaine 2% solution which will be continued for 24 hours after surgery
Control
Participants will receive an intravenous bolus of 0.1 mL/kg of saline 0.9% solution followed by a continuous
infusion 0.1 mL/kg/h of Saline 0.9% which will be continued for 24 hours after surgery
All medications in the study protocol will be based on the dosing body weight IBW + 0.4 x (actual body
weight—IBW)

Outcomes Primary outcome

Postoperative recovery of bowel function (times to first passage of flatus, first defecation, and tolerating liquids
measured in hours from the end of surgery)
Secondary outcomes

1. Perioperative changes in heart rate (heart rate will be recorded before induction of anaesthesia, 5 mins
after induction, every 15 mins intraoperatively, and then 1 h, 4 h, 12 h, 24 h, 36 h, 48 h after surgery)

2. Perioperative changes in blood pressure (blood pressure will be recorded before induction of
anaesthesia, 5 mins after induction, every 15 mins intraoperatively, and then 1 h, 4 h, 12 h, 24 h, 36 h, 48 h
after surgery)

3. Pain scores (four-hourly pain scores at rest and during movement and cough)

. Intraoperative total use of fentanyl

. Perioperative use of intravenous fluids

. Perioperative use of norepinephrine

. Perioperative use of dobutamine

. The balance between the fluid intake and output

O 00 N O\ N

. Postoperative cumulative morphine use

10. Times to clinical recovery (times to spontaneous breathing, eye opening, obeying verbal commands,
and extubation)

11. Length of postanaesthesia care unit stay

12. Time to readiness for hospital

13. Time to actual discharge from hospital

14. Perioperative changes in cognitive function (mini mental score preoperatively (baseline) and 24 h and
48 h after surgery

15. Overall patient satisfaction score

16. Postoperative nausea and vomiting

17. Postoperative pruritus

18. Postoperative sedation

19. Number of participants with surgery-related complications (occurrence of bleeding, fever, wound
dehiscence, wound infection, anastomotic leak, abscess, peritonitis, infection)

20. Associated comorbidities (preoperative diabetes, renal impairment, hepatic dysfunction, cardiac
dysfunction, pulmonary disease, endocrine disease)

21. Number of participants with lidocaine treatment-related adverse events (arrhythmia, sedation, nausea
and vomiting, light-headedness, headache, perioral numbness, tunnel vision, or seizures)

22. Serum lidocaine level

23. Plasma albumin level

Starting date

The study started in November 2015 (currently recruiting)
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NCT02607488 (Continued)

Contact information Mohamed R El Tahan, MD, mohamedrefaateltahan@yahoo.com; Samah El Kenany, MD, sk_20022000@ya-

hoo.com
Notes N/A
NCT02862769
Trial name or title The role of intra-operative lidocaine infusion in preventing chronic post surgical pain after video assisted
thoracoscopic surgery
Methods Randomized, double-blinded, controlled trial.
The aim of this study is to evaluate the impact of intravenous lidocaine on acute and chronic post surgical
pain on patients undergoing VATS
The study is conducted in Canada.
Participants Estimated enrolment: 120
Inclusion criteria
18 years to 75 years, VATs for lobectomy, understanding of English (reading, writing and speaking), written
consent for being involved in this study
Exclusion criteria
Chronic pain including fibromyalgia, patients using opioids (more than 80 mg equivalent of oral morphine/
day for > 60 days), major depression, received or going to receive chemotherapy or radiotherapy, pregnant
Interventions Experimental
First group (lidocaine group) will include those who receive a intraoperative lidocaine infusion (induction
bolus dose of 1.5 mg/kg body weight followed by a continuous lidocaine infusion)
Control
The second group will include those who receive a intraoperative placebo (induction bolus dose of 1.5 mg/kg
body weight of lidocaine followed by a continuous saline infusion at the same rate as the lidocaine infusion
Outcomes Primary outcome: chronic pain post-VATS at 3 and 6 months
Secondary outcomes: opioid requirement (1 h, 6 h, 24 h and 48 h), pain score for acute postoperative pain,
mean pain scores at 3 and 6 months, pain interference at 3 and 6 months
Starting date Estimated: January 2017 (not yet open for participant recruitment)

Contact information  Qutaiba Tawfic Hamodi, qutaiba. Tawfic@lhsc.on.ca

Notes N/A

Acronyms and abbreviations used in this table
ASA = American Society of Anesthesiologists Physical Status, h = hours, IBW = ideal body weight, mins = minutes, N/A = not applicable,
VATS = video-assisted thoracic surgery
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DATA AND ANALYSES

Comparison 1. Intravenous (IV) lidocaine versus placebo

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Pain score at rest, 'early time 29 1656 Std. Mean Difference (IV, Random, 95% CI)  -0.50 [-0.72, -0.28]
points’ (1 h to 4 h, PACU)
1.1 open abdominal surgery 8 448 Std. Mean Difference (IV, Random, 95% CI)  -0.54 [-0.82, -0.26]
1.2 laparoscopic abdominal 10 518 Std. Mean Difference (IV, Random, 95% CI)  -0.78 [-1.34, -0.21]
surgery
1.3 other surgery 11 690 Std. Mean Difference (IV, Random, 95% CI)  -0.21 [-0.44, 0.02]
2 Pain score at rest, intermediate 33 1847 Std. Mean Difference (IV, Random, 95% CI)  -0.14 [-0.25, -0.04]
time points’ (24 h)
3 Pain score at rest, 'late time 24 1404 Std. Mean Difference (IV, Random, 95% CI)  -0.11 [-0.25, 0.04]
points’ (48 h)
4 Postoperative ileus 4 273 Risk Ratio (M-H, Random, 95% CI) 0.37 [0.15, 0.87]
(dichotomous)
5 Time to first defaecation/bowel 12 684 Mean Difference (IV, Random, 95% CI) -7.92 [-12.71, -3.13]
movement (h)
6 Time to first flatus (h) 13 785 Mean Difference (IV, Random, 95% CI) -4.09 [-6.30, -1.87]
7 Time to first bowel sounds (h) 2 110 Mean Difference (IV, Random, 95% CI) -6.08 [-13.77, 1.60]
8 Length of hospital stay (days) 32 2077 Mean Difference (IV, Random, 95% CI) -0.37 [-0.60, -0.15]
9 Length of hospital stay 3 191 Mean Difference (IV, Random, 95% CI) -10.81 [-36.93, 15.
(outpatient surgery, mins) 31]
10 Surgical complications - 3 188 Risk Ratio (M-H, Random, 95% CI) 0.61 [0.08, 4.80]
anastomotic leak
11 Surgical complications - 3 222 Risk Ratio (M-H, Random, 95% CI) 1.79 [0.41, 7.89]
bleeding
12 Surgical complications - 5 352 Risk Ratio (M-H, Random, 95% CI) 1.64 [0.41, 6.52]
postoperative infection
13 Patient satisfaction 6 306 Mean Difference (IV, Random, 95% CI) 0.76 [0.46, 1.06]
14 Postoperative nausea, “early 8 511 Risk Ratio (M-H, Random, 95% CI) 0.72 [0.53, 0.98]
time points’ (PACU)
15 Postoperative nausea, "overall’ 35 1903 Risk Ratio (M-H, Random, 95% CI) 0.78 [0.67, 0.91]
(0to 24 h,to 48 h, to 72 h)
16 Postoperative vomiting, "early 4 305 Risk Ratio (M-H, Random, 95% CI) 0.49 [0.16, 1.48]
time points’ (PACU)
17 Postoperative vomiting, 19 1026 Risk Ratio (M-H, Random, 95% CI) 0.83 [0.63, 1.08]
“overall’ (0 to 24 h, to 48 h, to
72 h)
18 Intraoperative opioid 18 1116 Mean Difference (IV, Random, 95% CI) -2.14 [-3.87, -0.40]
consumption (MEQ, mg)
19 Intraoperative remifentanil 6 490 Mean Difference (IV, Random, 95% CI) -14.17 [-35.27, 6.
consumption (pug) 92]
20 Postoperative opioid 21 1219 Mean Difference (IV, Random, 95% CI) -3.10 [-3.87, -2.32]

consumption, PACU (MEQ,
mg)
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21 Postoperative opioid 40

consumption, overall (MEQ,

mg)

2201

Mean Difference (IV, Random, 95% CI)

-4.52 [-6.25, -2.79]

Comparison 2. Intravenous (IV) lidocaine versus thoracic epidural analgesia (TEA)

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Pain score (VAS 0 to 10 cm) at 2 102 Mean Difference (IV, Random, 95% CI) 1.51 [-0.29, 3.32]
rest, "intermediate time points’
(24 h)

2 Pain score (VAS 0 to 10 cm) at 2 102 Mean Difference (IV, Random, 95% CI) 0.98 [-1.19, 3.16]
rest, "late time points’ (48 h)

3 Time to first bowel movement 2 102 Mean Difference (IV, Random, 95% CI) -1.66 [-10.88, 7.56]
(b)

4 Length of hospital stay (days) 2 102 Mean Difference (IV, Random, 95% CI) -0.02 [-0.38, 0.33]

5 Intraoperative opioid 2 100 Mean Difference (IV, Random, 95% CI) 7.27 [-13.92, 28.47]

consumption (MEQ, mg)

ADDITIONAL TABLES

Table 1. Sensitivity analyses - risk of bias (incomplete outcome data)

All studies Without high/unclear risk of bias studies (in-
complete outcome data)
Outcome Statistical method  Studies Effect estimate Studies Effect estimate
Pain score, rest, SMD (IV, Random, 29 —0.50 (=0.72 to —0. 17 —0.45 (—0.77 to —0.
’early time points’ 95% CI) 28) 14)
(1 hr to 4 hrs,
PACU)
Pain score, rest, SMD (IV, Random, 33 —0.14 (—0.25 to —0. 18 —0.12(=0.26t0 0.01)
’intermediate time 95% CI) 04)
points’ (24 hrs)
Pain score, rest, SMD (IV, Random, 24 —0.11(—0.25t00.04) 11 —0.06 (—0.27 t0 0.15)
’late time points’ 95% CI)
(48 hrs)
Postoperative ileus RR (MH, Random, 4 0.37 (0.15 to 0.87) 4 0.37 (0.15 to 0.87)

(dichotomous)

95% CI)
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Table 1. Sensitivity analyses - risk of bias (incomplete outcome data)

(Continued)

Time to first defae- MD (IV, Random, 12 —7.92(—=12.71to —3. 8 —7.5 (—14.38 to —0.

cation/bowel 95% CI) 13) 63)

movement (hrs)

Time to first flatus MD (IV, Random, 13 —4.09 (—6.30 to —1. 9 —3.98 (—7.03 to —0.

(hrs) 95% CI) 87) 93)

Time to first bowel MD (IV, Random, 2 —6.08 (—13.77 to 1. 2 —6.08 (—13.77 to 1.

sounds (hrs) 95% CI) 60) 60)

Length of hospital MD (IV, Random, 32 —0.37 (—=0.60 to —0. 17 —0.23 (—0.49 t0 0.02)

stay (days) 95% CI) 15)

Length of hospi- MD (IV, Random, 3 —10.81 (—36.93 to 3 —10.81 (—36.93 to

tal stay (outpatient 95% CI) 15.31) 15.31)

surgery, mins)

Surgical complica- RR (MH, Random, 3 0.61 (0.08 to 4.80) 3 0.61 (0.08 to 4.80)

tions - anastomotic 95% CI)

leak

Surgical complica- RR (MH, Random, 3 1.79 (0.41 to 7.89) 3 1.79 (0.41 to 7.89)

tions - bleeding 95% CI)

Surgical complica- RR (MH, Random, 5 1.64 (0.41 to0 6.52) 4 1.19 (0.25 to 5.67)

tions - postopera- 95% CI)

tive infection

Patient satisfaction MD (IV, Random, 6 0.76 (0.46 to 1.06) 2 0.59 (—0.09 to 1.26)
95% CI)

Postoperative nau- RR (MH, Random, 8 0.72 (0.53 to0 0.98) 7 0.66 (0.47 t0 0.91)

sea, early (PACU)  95% CI)

Postoperative nau- RR (MH, Random, 35 0.78 (0.67 t0 0.91) 19 0.87 (0.72 to 1.06)

sea, overall (0 to 24 95% CI)

hrs, to 48 hrs, to 72

hrs)

Postopera- RR (MH, Random, 4 0.49 (0.16 to 1.48) 3 0.75 (0.15 to 3.80)

tive vomiting, early 95% CI)

(PACU)

Postoperative RR (MH, Random, 19 0.83 (0.63 to 1.08) 7 0.88 (0.58 to 1.31)

vomiting, overall 95% CI)

(0 to 24 hrs, to 48
hrs, to 72 hrs)
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Table 1. Sensitivity analyses - risk of bias (incomplete outcome data)

(Continued)

Intraoperative opi-
oid consumption

(MEQ, mg)

MD IV, Random,
95% CI)

18

—2.14 (=3.87 to —0. 10

40)

—1.52(—4.13t0 1.09)

Intraoperative opi-
oid consump-
tion with remifen-

tanil (MEQ, mg)

MD (IV, Random,
95% CI)

—14.17 (=35.27 0 6. 5

92)

—16.08 (—41.41 to 9.
25)

Postoperative opi-
oid consumption,

PACU (MEQ, mg)

MD (IV, Random,
95% CI)

21

—3.10 (—3.87 o —2. 12

32)

—2.59 (—=3.76 to —1.
42)

Postoperative opi-
oid consumption,

overall (MEQ, mg)

MD (IV, Random,
95% CI)

40

—4.52 (=6.25 to —2. 25

79)

—2.84 (—4.45 to —1.
22)

Acronyms and abbreviations used in the table:

CI = confidence interval, hrs = hours, IV = inverse variance, MD = mean difference, MEQ = morphine equivalent dose, mins = minutes,
MH = Mantel Haenszel, PACU = post anaesthesia care unit, RR = risk ratio, SMD = standardized mean difference

Table 2. Sensitivity analyses - median + interquartile range

Mean + SD and median + IQR values

Only mean + SD values

Outcome Statistical method Studies Effect estimate Studies Effect estimate
Pain score , rest, SMD (IV, Random, 29 —0.50 (—=0.72 to 23 —0.64 (—0.89 to
’early time points’ 95% CI) —0.28) —0.38)

(1 hr to 4 hrs,

PACU)

Pain score , rest, SMD (IV, Random, 33 —0.14 (—=0.25 to 27 —0.16 (—0.29 to
’intermediate time 95% CI) —0.04) —0.04)

points’ (24 hrs)

Pain score , rest, SMD (IV, Random, 24 —0.11 (=0.25t0 0. 20 —0.12 (=0.29 to 0.
’late time points 95% CI) 04) 04)

(48 hrs)

Time to first defae- MD (IV, Random, 12 —7.92 (=12.71 to 7 —6.03 (—10.98 to
cation/bowel 95% CI) —3.13) —1.08)

movement (hrs)

Time to first flatus MD (IV, Random, 13 —4.09 (—6.30 to 10 —4.40 (—6.30 to
(hrs) 95% CI) —1.87) —2.50)
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Table 2. Sensitivity analyses - median + interquartile range

(Continued)

Time to first bowel MD (IV, Random, 2 —6.08 (—=13.77 to 2 —6.08 (=13.77 to

sounds (hrs) 95% CI) 1.60) 1.60)

Length of hospital MD (IV, Random, 32 —0.37 (—=0.60 to 16 —0.32 (—0.54 to

stay (days) 95% CI) —0.15) —0.10)

Length of hospi- MD (IV, Random, 3 —10.81 (—=36.93t0 0 Not estimable

tal stay (outpatient 95% CI) 15.31)

surgery, mins)

Patient satisfaction MD (IV, Random, 6 0.76 (0.46 t0 1.06) 1 0.30 (—0.21 to O.
95% CI) 81)

Intraoperative opi- MD (IV, Random, 18 —2.14 (—3.87 to 13 —2.32 (—4.33 to

oid consumption 95% CI) —0.40) —0.32)

(MEQ, mg)

Intraoperative opi- MD (IV, Random, 6 —14.17 (=35.27 t0 4 —20.45 (—52.10 to

oid consump- 95% CI) 6.92) 11.19)

tion with remifen-

tanil (MEQ, mg)

Postoperative opi- MD (IV, Random, 21 —3.10 (—3.87 to 15 —2.88 (—3.80 to

oid consumption, 95% CI) —2.32) —1.96)

PACU (MEQ, mg)

Postoperative opi- MD (IV, Random, 40 —4.52 (—6.25 to 28 —4.64 (—6.72 to

oid consumption, 95% CI) —2.79) —2.56)

overall (MEQ, mg)

Acronyms and abbreviations used in this table:

CI = confidence interval, hrs = hours, IQR = interquartile range, IV = inverse variance, MD = mean difference, MEQ = morphine

equivalent dose, mins = minutes, PACU = post anaesthesia care unit, SD = standard deviation, SMD = standardized mean difference

Table 3. Subgroup analyses - type of surgery

Main meta- Open abdominal surgery Laparoscopic surgery Other surgery Test for sub-
analyses group differ-
ence (P)

Outcome n Effect n Effect n Effect

estimate estimate estimate

@) @) @)
Pain  score, 8 —0.54 (—0.82 10 —0.78(—1.34 11 —0.21 (—0.44 0.07
rest, ’early to —0.26) to —0.21) to 0.02)
time points’ (51%)
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Table 3. Subgroup analyses - type of surgery

(Continued)

(1 hr to 4 hrs, (89%) (56%)
PACU)
Pain  score, No subgroup analysis performed (I* < 30%)
rest, ’inter-
mediate time
points’ (24
hrs)
Pain  score, 0.03 (=0.17 7 —0.30 (—0.74 10 —0.10(—0.27 0.35
rest, ’late time to 0.23) to 0.13) to 0.08)
points (48 (0%) (74%) (20%)
hrs)
Postopera- No subgroup analysis performed (I? < 30%)
tive ileus (di-
chotomous)
Time to first —-7.09 (—=10. 5 —6.23 (—18. 1 —6.10 (—24. 0.41
defaecation/ 33 to —3.86) 07 to 5.62) 49 to 12.29)
bowel move- (0%) (85%) NE
ment (hrs)
Time to first —4.49(—7.38 5 —3.07(—8.28 2 —2.15(=3.56 0.36
flatus (hrs) to —1.60) to 2.15) to —0.74)
(6%) (78%) (0%)
Time to first —10.00 (—17. 1 —2.16(—9.30 0 NE 0.13
bowel sounds 13 to —2.87) to 4.98)
(hrs) NE NE
Length of —0.59 (—0.99 12 —0.15(—0.58 14 —0.48 (—0.84 0.32
hospital stay to —0.18) to 0.28) to —0.11)
(days) (27%) (77%) (69%)
Length of NE 3 —10.81 (—36. 0 NE NE
hospital stay 93 to 15.31)

(outpa-
tient surgery,
mins)

Surgical com-
plications
- anastomotic

leak

No subgroup analysis performed (I* < 30%)

Surgical com-
plications -
bleeding

No subgroup analysis performed (I? < 30%)
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Table 3. Subgroup analyses - type of surgery (Continued)

Surgical com-
plica-
tions - post-
operative in-
fection

No subgroup analysis performed (I* < 30%)

Patient satis-
faction

No subgroup analysis performed (I? < 30%)

Postoperative
nausea, early

(PACU)

No subgroup analysis performed (I* < 30%)

Postoperative
nausea, over-
all (0 to 24
hrs, to 48 hrs,
to 72 hrs)

No subgroup analysis performed (I < 30%)

Postopera-
tive vomiting,

early (PACU)

No subgroup analysis performed (I* < 30%)

Postop-
erative vomit-
ing, overall (0
to 24 hrs, to
48 hrs, to 72
hrs)

No subgroup analysis performed (I? < 30%)

Intraop-
erative opioid
consumption

(MEQ, mg)

7 —193 (-4.61 3 —0.71(=7.95 8 —2.03(—4.14 0.94
to 0.75) to 6.53) to 0.07)
(78%) (93%) (40%)

Intraop-
erative opioid
consumption
with remifen-
tanil (MEQ,
mg)

No subgroup analysis performed (I < 30%)

Postop-
erative opioid
consump-
tion, PACU
(MEQ, mg)

5 —3.03(—4.82 7 —3.84(—4.57 9 —2.66 (—4.19 0.33
to —1.23) to —3.11) to —1.13)
(0%) (0%) (61%)
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Table 3. Subgroup analyses - type of surgery (Continued)

Postop- 11 —3.56 (—=6.76 16
erative opioid to —0.35)
consump- (40%)

tion, overall

(MEQ, mg)

—4.85(—7.46 13 —5.54(=9.35 0.71
to —2.23) to —1.72)
(77%) (77%)

Acronyms and abbrviations used in this table:

hrs = hours, MEQ = morphine equivalent dose, mins = minutes, NE = not estimable, PACU =post anaesthesia care unit

Table 4. Subgroup analyses - time and dosing of lidocaine

Main < 2 mg/kg/hr until end > 2 mg/kg/hr until end < 2 mg/kg/hr > 2 mg/kg/hr Test for
meta- of surgery to PACU of surgery to PACU for > 24 hrs for > 24 hrs subgroup
analyses difference
(P)
Outcome n Effect esti- n Effectesti- n Effectesti- n Effect esti-
mate mate mate mate
@) @) @) @)
Pain 8 —0.36 (=0.70 to —0.02) 21 —0.54 (—0.82 to —0.27) 0.42
score, rest, (67%) (82%)
’early time
points’ (1
hrto 4 hrs,
PACU)
Pain No subgroup analysis performed (I* < 30%)
score, rest,
’interme-
diate time
points’
(24 hrs)
Pain 5 —0. 13 —0. 5 0.03 (—0. 1 0.11 (—0. 0.66
score, rest, 15 (—0.39 18 (—0.34 451t00.51) 39 to0 0.61)
’late time to 0.09) to —0.02) (78%) NE
points’ (0%) (12%)
(48 hrs)
Postoper-  No subgroup analysis performed (I* < 30%)
ative ileus
(dichoto-
mous)
Time 4 =7 3 =7 4 —6. 1 —20. 0.62
to first de- 06 (—11. 27 (—13. 97 (—20. 00 (=50.
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Table 4. Subgroup analyses - time and dosing of lidocaine

(Continued)

faecation/ 37 to —2. 54 to —1. 09 t0 6.16) 62 to 10.

bowel 75) (10%) 00) (0%) (86%) 62)

movement NE

(hrs)

Time 4 =5 4 —-3. 4 —0.43 —6. 0.65

to first fla- 72 (—=9.58 63 (—6.07 (-9. 50 (—17.

tus (hrs) to —1.87) to —1.20) 46 10 8.61) 05 to 4.05)
(28%) (64%) (84%) NE

Time to 1 —10. 1 =2 0 NE NE 0.13

first bowel 00 (—17. 16 (—9.30

sounds 13 to —2. to 4.98)

(hrs) 87) NE
NE

Length of 7 —0. 16 —0.26 (-0. 7 —0.25 —1. 0.59

hospital 51 (—0.84 50 to —O0. (—1. 29 (—4.47

stay (days) to —0.19) 03) (58%) 04 to 0.54) to 1.89)
(2%) (83%) (94%)

Length of 1 —44. 2 —2. 0 NE NE 0.01

hospital 00 (—75. 97 (—11.

stay (out- 57 to —12. 33 to 5.39)

patient 43) (0%)

surgery, NE

mins)

Sur- No subgroup analysis performed (I < 30%)

gical com-

plications

- anasto-

motic leak

Sur- No subgroup analysis performed (I? < 30%)

gical com-

plications

- bleeding

Sur- No subgroup analysis performed (I2 < 30%)

gical com-

plications

- postop-

erative in-

fection

Pa- No subgroup analysis performed (I < 30%)

tient satis-

faction
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Table 4. Subgroup analyses - time and dosing of lidocaine  (Continued)

Postoper-  No subgroup analysis performed (I < 30%)
ative nau-

sea, early

(PACU)

Postoper-  No subgroup analysis performed (I < 30%)
ative nau-

sea, over-

all (0 to 24

hrs, to 48

hrs, to 72

hrs)

Postoper-  No subgroup analysis performed (I> < 30%)
ative vom-

it-

ing, early

(PACU)

Postoper-  No subgroup analysis performed (I* < 30%)
ative vom-

it-

ing, over-

all (0 to 24

hrs, to 48

hrs, to 72

hrs)

Intraoper- 7 —0.68 (—3.51 to 2.15) (80%) 11 —3.11 (—5.74 to —0.47) (79%)
ative opi-

oid con-

sumption

(MEQ,

mg)

0.22

Intraoper- No subgroup analysis performed (I? < 30%)
ative opi-

oid

consump-

tion with

remifen-

tanil

(MEQ,

mg)

Postoper- 6 —3.55 (=5.43 to —1.67) (63%) 15 —3.02 (—3.86 to —2.18) (30%)
ative opi-
oid con-
sumption,

0.61

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review)
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Table 4. Subgroup analyses - time and dosing of lidocaine  (Continued)
PACU
(MEQ,
mg)
Postoper- 8 —2. 21 —7. 8 —2.88 3 —3. 0.14
ative opi- 33 (—5.05 41 (—10. (—6. 90 (—10.
oid to —0.13) 91 o —3. 25 to 0.49) 18 to 2.38)
consump- (59%) 91) (76%) (72%) (18%)
tion, over-
all (MEQ,
mg)

Acronyms and abbreviations used in this table:

hrs = hours, MEQ = morphine equivalent dose, mins = minutes, NE = not estimable, PACU =post anaesthesia care unit

Table 5. Subgroup analyses with independent tau? (type of surgery)

Outcome Meta- Open abdominal Laparoscopic surgery ~ Other surgery Test Likeli-
regression surgery of moder- hood ratio
model ators test
(random- (1)) (P)
effects
model,
tau’ esti- n Effectesti- n Effect esti- n Effect esti-
mator: mate mate mate
REML) (tau?) (tau?) (tau?)

Pain Individual 8 —0. 10 —0.78 11 —0. 0.07 0.017

score, rest, tau? 55 (—0.83 (—1.35 to 21 to (—0.

’early time to —0.27) —0.21) 44 0.03)

points’ (1 (0.08) (0.76) (0.09)

hr to 4 hrs,

PACU)

Pain Individual 7 0.03 (—0. 7 —0. 10 —0. 0.34 0.049

score, rest, tau’ 17 t0 0.23) 03 (—0.73 10 (—0.27

’late time (0.00) to 0.12) to 0.08)

points’ (0.24) (0.02)

(48 hrs)

Time Individual 6 —8. 5 —6. 1 —6. 0.94 0.097

to first de- tau? 16 (—12. 22 (—18. 10 (—24.

faecation/ 44 to —3. 42 10 5.98) 49 to 12.

bowel 87) (127.06) 29)

movement (5.94) (0.00)

(hrs)
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Table 5. Subgroup analyses with independent tau® (type of surgery)  (Continued)

Time Individual 6 —4. 5 —2. 2 —2. 0.35 0.234
to first fla- tau? 36 (—6.99 55 (—9.31 15 (—3.56
tus (hrs) to —1.72) to 4.21) to —0.74)
(0.00) (47.86) (0.00)
Length of Individual 6 —0. 12 —0. 14 —0. 0.39 0.592
hospital  tau? 62 (—1.07 16 (—0.66 47 (—0.83
stay (days) to —0.18) to 0.33) to —0.12)
0.11) (0.43) (0.18)
Intraoper- Individual 7 =2s 3 0.04(—11. 8 —1. 0.95 0.027
ative opi- tau’ 00 (—4.30 99 to 12. 86 (—3.34
oid con- to 0.30) 08) to —0.38)
sumption (4.34) (107.18) (0.55)
(MEQ,
mg)
Postoper- Individual 5 —3. 7 =3 9 =2 0.37 0.211
ative opi- tau’ 03 (—4.82 84 (—4.57 71 (—4.32
oid con- to —1.23) to —3.11) to —1.09)
sumption, (0.00) (0.00) (3.45)
PACU
(MEQ,
mg)
Postoper-  Individual 11 =3 16 =5k 13 —0. 0.43 0.285
ative opi- tau’ 43 (—6.01 78 (—9.33 42 (—11.
oid to —0.85) to —2.23) 60 to —1.
consump- (3.08) (32.11) 24)
tion, over- (50.54)
all (MEQ,
mg)

Subgroup-analyses are based on multivariate meta-analysis models (method: REML, R package ‘'metafor’; Viechtbauer 2010). We tested
for subgroup differences (test of moderators). Tests on subgroup differences are based on the assumption that the tau? (between-
study heterogeneity) varies across the subgroups. We estimated the tau®s and tested if they have a common value (likelihood ratio
test). We rejected the null hypothesis for P < 0.05.

Acronyms and abbreviations used in this table:

MEQ = morphine equivalent dose, PACU =post anaesthesia care unit, REML = restricted maximum likelihood approach

Table 6. Sensitivity analyses - risk of bias (selection bias)

All studies Without high/unclear risk of bias studies (se-

lection bias)

Outcome Statistical method Studies Effect estimate Studies Effect estimate

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 253
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 6. Sensitivity analyses - risk of bias (selection bias) (Continued)

Pain score, rest, SMD (IV, Random, 29 —0.50 (—0.72 to —0. —0.23 (—0.51 t0 0.05)
’early time points’ 95% CI) 28)

(1 hr to 4 hrs,

PACU)

Pain score, rest, SMD (IV, Random, 33 —0.14 (—0.25 to —0. 0.09 (—0.13 to 0.30)
’intermediate time 95% CI) 04)

points’ (24 hrs)

Pain score, rest, SMD (IV, Random, 24 —0.11 (—0.25 t0 0.04) 0.03 (—0.24 to 0.29)
’late time points 95% CI)

(48 hrs)

Postoperative ileus RR (MH, Random, 4 0.37 (0.15 to 0.87) Not estimable
(dichotomous) 95% CI)

Time to first defae- MD (IV, Random, 12 —7.92 (—12.71 to —3. —6.18 (—11.19 to —1.
cation/bowel 95% CI) 13) 18)

movement (hrs)

Time to first flatus MD (IV, Random, 13 —4.09 (—6.30 to —1. —3.27 (—6.33 to —0.
(hrs) 95% CI) 87) 21)

Time to first bowel MD (IV, Random, 2 —6.08 (—13.77 to 1. Not estimable

sounds (hrs) 95% CI) 60)

Length of hospital MD (IV, Random, 32 —0.37 (—0.60 to —O. —0.13 (—0.70 to 0.44)
stay (days) 95% CI) 15)

Length of hospi- MD (IV, Random, 3 —10.81 (—36.93 to —10.81 (—36.93 to
tal stay (outpatient 95% CI) 15.31) 15.31)

surgery, mins)

Surgical complica- RR (MH, Random, 3 0.61 (0.08 to 4.80) Not estimable

tions - anastomotic 95% CI)

leak

Surgical complica- RR (MH, Random, 3 1.79 (0.41 to 7.89) Not estimable

tions - bleeding 95% CI)

Surgical complica- RR (MH, Random, 5 1.64 (0.41 to 6.52) Not estimable

tions - postopera- 95% CI)

tive infection

Patient satisfaction MD (IV, Random, 6 0.76 (0.46 to 1.06) 0.59 (—0.09 to 1.26)

95% CI)
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Table 6. Sensitivity analyses - risk of bias (selection bias) (Continued)

Postoperative nau- RR (MH, Random, 8 0.72 (0.53 to 0.98) 3 0.64 (0.30 to 1.37)
sea, early (PACU)  95% CI)

Postoperative nau- RR (MH, Random, 35 0.78 (0.67 t0 0.91) 8 0.99 (0.69 to 1.42)
sea, overall (0 to 24 95% CI)

hrs, to 48 hrs, to 72

hrs)

Postopera- RR (MH, Random, 4 0.49 (0.16 to 1.48) 2 0.39 (0.11 to 1.38)
tive vomiting, early 95% CI)

(PACU)

Postoperative RR (MH, Random, 19 0.83 (0.63 to 1.08) 3 1.33 (0.50 to 3.53)
vomiting, overall 95% CI)

(0 to 24 hrs, to 48

hrs, to 72 hrs)

Intraoperative opi- MD (IV, Random, 18 —2.14 (—3.87 to —0. 3 —3.28 (—6.56 to —0.
oid consumption 95% CI) 40) 00)

(MEQ, mg)

Intraoperative opi- MD (IV, Random, 6 —14.17 (—=35.27 t0o 6. 2 —9.53 (—59.18 to 40.
oid consump- 95% CI) 92) 12)

tion with remifen-

tanil (MEQ, mg)

Postoperative opi- MD (IV, Random, 21 —3.10 (—3.87 to —2. 6 —2.69 (—4.13 to —1.
oid consumption, 95% CI) 32) 24)

PACU (MEQ, mg)

Postoperative opi- MD (IV, Random, 40 —4.52 (—=6.25 to —2. 10 —2.74 (=5.60 t0 0.13)

oid consumption,

overall (MEQ, mg)

95% CI)

79)

Acronyms and abbreviations used in this table:

CI = confidence interval, IV = inverse variance, MD = mean difference, MEQ = morphine equivalent dose, MH = Mantel Haenszel,

PACU = postanaesthesia care unit, RR = risk ratio, SMD = standardized mean difference

Table 7. Sensitivity analyses - risk of bias (blinding)

All studies Without high/unclear risk of bias studies
(blinding)
Outcome Statistical method  Studies Effect estimate Studies Effect estimate
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Table 7. Sensitivity analyses - risk of bias (blinding)

(Continued)

Pain score, rest, SMD (IV, Random, 29 —0.50 (—0.72 to —0. 21 —0.62 (—0.88 to —0.
’early time points’ 95% CI) 28) 35)

(1 hr to 4 hrs,

PACU)

Pain score, rest, SMD (IV, Random, 33 —0.14 (—0.25 to —0. 22 —0.19 (—0.33 to —0.
’intermediate time 95% CI) 04) 05)

points’ (24 hrs)

Pain score, rest, SMD (IV, Random, 24 —0.11 (=0.25t00.04) 19 —0.17 (—0.31 to —0.
’late time points 95% CI) 04)

(48 hrs)

Postoperative ileus RR (MH, Random, 4 0.37 (0.15 to 0.87) 2 0.55 (0.16 to 1.88)
(dichotomous) 95% CI)

Time to first defae- MD (IV, Random, 12 —7.92(—12.71t0 —3. 5 —8.87 (—20.51 to 2.
cation/bowel 95% CI) 13) 78)

movement (hrs)

Time to first flatus MD (IV, Random, 13 —4.09 (—6.30 to —1. 6 —3.63 (—6.59 to —0.
(hrs) 95% CI) 87) 67)

Time to first bowel MD (IV, Random, 2 —6.08 (—=13.77 to 1. 1 —2.16 (—9.30 t0 4.98)
sounds (hrs) 95% CI) 60)

Length of hospital MD (IV, Random, 32 —0.37 (—0.60 to —0. 19 —0.32 (—0.59 to —0.
stay (days) 95% CI) 15) 04)

Length of hospi- MD (IV, Random, 3 —10.81 (—36.93 to 1 —4.00 (—12.64 to 4.
tal stay (outpatient 95% CI) 15.31) 64)

surgery, mins)

Surgical complica- RR (MH, Random, 3 0.61 (0.08 to 4.80) 1 1.00 (0.07 to 15.26)
tions - anastomotic 95% CI)

leak

Surgical complica- RR (MH, Random, 3 1.79 (0.41 to 7.89) 1 Not estimable

tions - bleeding 95% CI)

Surgical complica- RR (MH, Random, 5 1.64 (0.41 to 6.52) 3 0.69 (0.11 to 4.33)
tions - postopera- 95% CI)

tive infection

Patient satisfaction MD (IV, Random, 6 0.76 (0.46 to 1.06) 5 1.00 (0.63 to 1.37)

95% CI)
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Table 7. Sensitivity analyses - risk of bias (blinding)

(Continued)

Postoperative nau- RR (MH, Random, 8 0.72 (0.53 to 0.98) 6 0.75 (0.53 to 1.05)
sea, early (PACU)  95% CI)

Postoperative nau- RR (MH, Random, 35 0.78 (0.67 t0 0.91) 23 0.78 (0.66 to 0.93)
sea, overall (0 to 24 95% CI)

hrs, to 48 hrs, to 72

hrs)

Postopera- RR (MH, Random, 4 0.49 (0.16 to 1.48) 3 0.52 (0.16 to 1.68)
tive vomiting, early 95% CI)

(PACU)

Postoperative RR (MH, Random, 19 0.83 (0.63 to 1.08) 15 0.70 (0.50 to 0.96)
vomiting, overall 95% CI)

(0 to 24 hrs, to 48

hrs, to 72 hrs)

Intraoperative opi- MD (IV, Random, 18 —2.14 (—3.87 to —0. 13 —1.86(—3.74t0 0.02)
oid consumption 95% CI) 40)

(MEQ, mg)

Intraoperative opi- MD (IV, Random, 6 —14.17 (=35.27 to 6. 5 —16.08 (—41.41 to 9.
oid consump- 95% CI) 92) 25)

tion with remifen-

tanil (MEQ, mg)

Postoperative opi- MD (IV, Random, 21 —3.10 (—3.87 to —2. 18 —2.93 (—3.75 to —2.
oid consumption, 95% CI) 32) 11)

PACU (MEQ, mg)

Postoperative opi- MD (IV, Random, 40 —4.52 (—6.25 to —2. 24 —7.29 (—10.38 to —4.

oid consumption,

overall (MEQ, mg)

95% CI)

79)

19)

Acronyms and abbreviations used in this table:

CI = confidence interval, IV = inverse variance, MD = mean difference, MEQ = morphine equivalent dose, MH = Mantel Haenszel,

PACU = postanaesthesia care unit, RR = risk ratio, SMD = standardized mean difference

Table 8. Sensitivity analyses - random-effects versus fixed-effect model

Random-effects model

Fixed-effect model

Outcome

Statistical method Studies

Effect estimate

Studies

Effect estimate
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Table 8. Sensitivity analyses - random-effects versus fixed-effect model

(Continued)

Pain score, rest, SMD (IV, Random, 29 —0.50 (—=0.72 to 29 —0.40 (—0.50 to
’early time points’ 95% CI) —0.28) —0.30)

(1 hr to 4 hrs,

PACU)

Pain score, rest, SMD (IV, Random, 33 —0.14 (—=0.25 to 33 —0.13 (—0.22 to
’intermediate time 95% CI) —0.04) —0.04)

points’ (24 hrs)

Pain score, rest, SMD (IV, Random, 24 —0.11 (—0.25t0 0. 24 —0.09 (—0.19 to 0.
’late time points 95% CI) 04) 02)

(48 hrs)

Postoperative ileus RR (MH, Random, 4 0.37 (0.15t0 0.87) 4 0.35 (0.15 to 0.82)
(dichotomous) 95% CI)

Time to first defae- MD (IV, Random, 12 —7.92 (—12.71 to 12 —6.01 (—8.53 to
cation/bowel 95% CI) —3.13) —3.49)

movement (hrs)

Time to first flatus MD (IV, Random, 13 —4.09 (—6.30 to 13 —3.63 (—4.59 to
(hrs) 95% CI) —1.87) —2.68)

Time to first bowel MD (IV, Random, 2 —6.08 (—13.77 to 2 —6.09 (—11.13 to
sounds (hrs) 95% CI) 1.60) —1.04)

Length of hospital MD (IV, Random, 32 —0.37 (—0.60 to 32 —0.21 (—0.30 to
stay (days) 95% CI) —0.15) —0.12)

Length of hospi- MD (IV, Random, 3 —10.81 (—=36.93 t0 3 —5.66 (—13.74 to
tal stay (outpatient 95% CI) 15.31) 2.43)

surgery, mins)

Surgical complica- RR (MH, Random, 3 0.61 (0.08 to 4.80) 3 0.58 (0.08 to 4.24)
tions - anastomotic 95% CI)

leak

Surgical complica- RR (MH, Random, 3 1.79 (0.41t0 7.89) 3 1.86 (0.43 to 8.05)
tions - bleeding 95% CI)

Surgical complica- RR (MH, Random, 5 1.64 (0.41 t0 6.52) 5 1.69 (0.53 to 5.33)
tions - postopera- 95% CI)

tive infection

Patient satisfaction MD (IV, Random, 6 0.76 (0.46 t0 1.06) 6 0.76 (0.46 to 1.06)

95% CI)

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

258



Table 8. Sensitivity analyses - random-effects versus fixed-effect model

(Continued)

Postoperative nau- RR (MH, Random, 8 0.72 (0.53t0 0.98) 8 0.72 (0.53 to 0.99)
sea, early (PACU)  95% CI)

Postoperative nau- RR (MH, Random, 35 0.78 (0.67 t0 0.91) 35 0.77 (0.68 to 0.88)
sea, overall (0 to 24 95% CI)

hrs, to 48 hrs, to 72

hrs)

Postopera- RR (MH, Random, 4 0.49 (0.16 to 1.48) 4 0.51 (0.18 to 1.44)
tive vomiting, early 95% CI)

(PACU)

Postoperative RR (MH, Random, 19 0.83 (0.63 t0 1.08) 19 0.78 (0.60 to 1.01)
vomiting, overall 95% CI)

(0 to 24 hrs, to 48

hrs, to 72 hrs)

Intraoperative opi- MD (IV, Random, 18 —2.14 (—3.87 to 18 —1.05 (—1.47 to
oid consumption 95% CI) —0.40) —0.62)

(MEQ, mg)

Intraoperative opi- MD (IV, Random, 6 —14.17(=35.27 to 6 —13.68 (—33.53 to
oid consump- 95% CI) 6.92) 6.17)

tion with remifen-

tanil (MEQ, mg)

Postoperative opi- MD (IV, Random, 21 —3.10 (—3.87 to 21 —3.14 (=3.67 to
oid consumption, 95% CI) —2.32) —2.61)

PACU (MEQ, mg)

Postoperative opi- MD (IV, Random, 40 —4.52 (—=6.25 to 40 —1.52 (=2.14 to
oid consumption, 95% CI) —2.79) —0.90)

overall (MEQ, mg)

Acronyms and abbreviations used in this table:

CI = confidence interval, hrs = hours, IV = inverse variance, MD = mean difference, MEQ = morphine equivalent dose, MH = Mantel

Haenszel, PACU = postanaesthesia care unit, mins = minutes, RR = risk ratio, SMD = standardized mean difference

Table 9. Sensitivity analyses - with studies with ’suspected variance reporting’

Without suspicious studies

With suspicious studies

Outcome

Statistical method Studies

Effect estimate

Studies

Effect estimate
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Table 9. Sensitivity analyses - with studies with ’suspected variance reporting’

(Continued)

Pain score, rest, SMD (IV, Random, 29 —0.50 (—=0.72 to 37 —0.88 (—1.18 to
’early time points’ 95% CI) —0.28) —0.57)

(1 hr to 4 hrs,

PACU)

Pain score, rest, SMD (IV, Random, 33 —0.14 (—=0.25 to 41 —0.29 (—0.44 to
’intermediate time 95% CI) —0.04) —0.15)

points’ (24 hrs)

Pain score, rest, SMD (IV, Random, 24 —0.11 (=0.25t0 0. 30 —0.22 (—0.40 to
’late time points 95% CI) 04) —0.03)

(48 hrs)

Time to first defae- MD (IV, Random, 12 —7.92 (—12.71 to 14 —7.09 (—10.06 to
cation/bowel 95% CI) —3.13) —4.11)

movement (hrs)

Time to first flatus MD (IV, Random, 13 —4.09 (—6.30 to 16 —5.02 (=7.73 to
(hrs) 95% CI) —1.87) —2.31)

Time to first bowel MD (IV, Random, 2 —6.08 (—13.77 to 4 —4.28 (—10.32 to
sounds (hrs) 95% CI) 1.60) 1.76)
Postoperative opi- MD (IV, Random, 21 —3.10 (—3.87 to 25 —3.51 (—4.88 to
oid consumption, 95% CI) —2.32) —2.15)

PACU (MEQ, mg)

Postoperative opi- MD (IV, Random, 40 —4.52 (=6.25 to 43 —4.81 (=6.55 to
oid consumption, 95% CI) —2.79) —3.07)

overall (MEQ, mg)

Acronyms and abbreviations used in this table:

CI = confidence interval, hrs = hours, IV = inverse variance, MD

postanaesthesia care unit, SMD = standardized mean difference

Table 10. Study drug administration

= mean difference, MEQ = morphine equivalent dose, PACU =

Study ID Surgical pro- Startinfusion End infusion Duration of Bolus dose Infusion dose Total dose
cedure infusion

Ahn 2015 Laparoscopic 2 mins before End of theop- 216.60 mins 1.5 mg/kg 2 mg/kg/hr NA
colectomy intubation eraton (surgery)

Baral 2010 Abdominal 30 mins be- 1 hr after the 157.80 min 1.5 mg/kg 1.5 mg/kg/hr  NA
surgery fore skin inci- end of surgery (infusion)

sion
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Table 10. Study drug administration

(Continued)

Bryson 2010  Abdominal Priortoinduc-  Skin closure ~ 105.0 mins 1.5 mg/kg 3 mg/kg/hr NA
hysterectomy  tion (anaesthesia)
Cassuto 1985 Cholecystec- 30 mins be- 24 hrs postop 105 mins 100 mg 2 mg/min NA
tomy fore skin inci- (surgery) + 30
sion mins (prior) +
24 hrs
(postop)
Chen 2015 Spine surgery  After induc- Endofsurgery 129.2 mins 1 mg/kg 1.5 mg/kg/hr  NA
tion of anaes- (surgery)
thesia
Choi S] 2012 Breast plastic 30 mins be- Skin closure 295 mins 1.5 mg/kg 1.5 mg/kg/hr  NA
surgeries fore skin inci- (surgery) + 30
sion mins (prior)
ChoiGJ 2016 Elec- Prior to anaes- End of surgery 135 mins 1.5 mg/kg 2 mg/kg/hr NA
tive total thy- thesia (anaesthesia)
roidectomy
Choi KW  Thyroidec- Immedi- Extubation 1489 mins 2 mg/kg 3 mg/kg/hr NA
2016 tomy ately after in- (anaesthesia)
duction
Cui 2010 Thoracic Atinduction  Skin closure 244 mins No bolus 33 pg/kg/ NA
surgery (anaesthesia) mins
Dale 2016 Laparo- Atinduction 24 hrs after 24 hrs 1 mg/kg 2 mg/kg/hr NA
scopic fundo- start of contin-
plication uous infusion
De Oliveira  Outpatient la- Priortoinduc- End 105.5 1.5 mg/kg 2 mg/kg/hr NA
2012 paroscopic tion of the surgical mins (time of
surgery procedure induction to
skin incision)
De Oliveira  Laparoscopic  Priortoinduc- End 144 mins 1.5 mg/kg 2 mg/kg/hr NA
2014 bariatric tion of the surgical (surgery)
surgery procedure
Dewinter Laparoscopic ~ Atinduction 30 mins af- 77 mins 1.5 mg/kg 1.5 mg/kg/hr 240 mg
2016 sterilisation in ter arrival at
women PACU
El-Tahan Caesarean de- 30 mins be- 60 mins after 43. 1.5 mg/kg 1.5 mg/kg/hr  NA
2009 livery fore induction  skin closure 2 mins (anaes-

thesia) + 60
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Table 10. Study drug administration

(Continued)

mins (postop)

Farag 2013  Spine surgery Atinduction  Discharge 8.5 hrs No bolus 2 mg/kg/hr NA
from
the PACU ora
maximum of 8
hrs
Grady 2012  Abdominal Atinduction 24 hours NA 1.5 mg/kg 2 mg/kg/hr NA
hysterectomy postop
Grigoras Surgery  for Priortoinduc- 60 mins after 60.6 mins 1.5 mg/kg 1.5 mg/kg/hr ~ 328.1 mg
2012 breast cancer  tion skin closure (surgery) + 60
mins (postop)
Groudine Rad- Prior toinduc- 60 mins after NA 1.5 mg/kg 1.5 mg/kg/hr  NA
1998 ical retropubic tion skin closure
prostatectomy
Herroeder Colorectal Prior toinduc- 4 hours 194.3 1.5 mg/kg 2 mg/mins NA
2007 surgery tion postop mins (surgery)
+ NA (induc-
tion to skin in-
cision) + 4 hrs
(postop)
Insler 1995 CABG After induc- Up NA 1.5 mg/kg 30 uglkg/min  NA
tion of anaes- to 48 hours in
thesia and the ICU
before surgical unless dis-
incision charged earlier
Ismail 2008  Lumbar 30 mins be- Until 10 mins NA 1.5 mg/kg 1.5 mg/kg NA
discectomy fore induction after
extubation
Jain 2015 Laparo- 10 mins prior End of NA 1.5 mg/kg 1.5 mg/kg/hr  NA
scopic chole- to induction first postop hr,
cystectomy max. 180 mins
Kaba 2007 Laparoscopic ~ Atinduction 24 hrs postop 169 mins 1.5 mg/kg 2mg/kg/hrin- NA
colectomy (anaesthesia) + traop and 1.33
24 hrs mg/kg/h  for
(postop) 24 hrs
postop
Kang 2011 Inguinal 2 mins before End 66.03 mins 1.5 mg/kg 2 mg/kg/hr NA
herniorrhaphy induction of the surgical (anaesthesia) +

procedure

2 mins (before
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Table 10. Study drug administration  (Continued)
induction)
Kasten 1986 CABG 2 mins before NA NA 3 mg/kg 0.05 mg/kg/ NA
induction min
Kim TH La- 2 mins before End 70. 1.5 mg/kg 2 mg/kg/hr 240.3 mg
2011 paroscopic ap- induction of the surgical 0 mins (anaes-
pendectomy procedure thesia) or 55.
0 (surgery) +
2 mins (before
induction)
Kim TH Laparoscopic  Preop End 324 mins 1.5 mg/kg 2 mg/kg/hr NA
2013 gastrectomy of the surgical (anaesthe-
procedure sia) or 282.06
mins (surgery)
Kim HJ 2014 Coro- Before induc- 24 hrs after 339 mins 1.5 mg/kg 2 mg/kg/hr 3917 mg
nary artery by- tion end of surgery (anaesthesia) +
pass graft 24 hrs
Kim HO Laparoscopic ~ Prior to inci- After 24 hrs 24 hrs 1 mg/kg 1 mg/kg/hr NA
2014 colectomy sion
Kim KT 2014 Elective one- Preop End of surgery 110 min 1.5 mg/kg 2 mg/kg/hr NA
level laminec- (surgery)
tomy and dis-
cectomy
Koppert Majorabdom- 30 mins be- 1 hr after the 6.2 hrs (infu- 1.5 mg/kg 5 mg/kg/hr NA
2004 inal surgery fore skin inci- end of surgery sion)
sion
Kuo 2006 Surgery  for 30 mins be- End 157.8 2 mg/kg 3 mg/kg/hr NA
colon cancer  fore surgery of the surgical mins (surgery)
procedure + 30 min (be-
fore surgery)
Lauwick Outpatient la- At induction  End 60 1.5 mg/kg 2 mg/kg/hr NA
2008 paro- of the surgical mins (surgery)
scopic  chole- procedure + NA (induc-
cystectomy tion to skin in-
cision)
Lauwick Laparoscopic ~ Atinduction  End 262.5 1.5 mg/kg 2 mg/kg/hr NA
2009 prostatectomy of the surgical mins (surgery)
procedure + NA (induc-
tion to skin in-
cision)
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Table 10. Study drug administration

(Continued)

Lee 2011 Off-pump Atinduction  End 208.9 1.5 mg/kg 2 mg/kg/hr NA
coronary of the surgical mins (surgery)
artery bypass procedure + NA (induc-
graft surgery tion to skin in-
cision)
Maquoi 2016 DProstatectomy Before induc- 24 hrs postop 173 mins 1.5 mg/kg 2 NA
tion (anaesthesia) + mg/kg/hr dur-
24 hrs ing surgery,
then 1.33 mg/
kg/hr
Martin 2008 Hip 30 mins be- 1 hr after the NA 1.5 mg/kg 1.5 mg/kg/hr  NA
arthroplasty fore skin inci- end of surgery
sion
Mathew 2009 Cardiac After 48 hrs postop  NA 1 mg/kg 4 mg/min for NA
surgery induction 1 hr,
2 mg/min for
the second hr,
1 mg/min for
the rest
McKay 2009  Outpatient After 1 NA 1.5 mg/kg 2 mg/kg/hr 517 mg
surgery induction hr after arrival
in the PACU
Mitchell Cardiac Atinduction 48 hrs postop NA 1 mg/kg 240 mg over NA
1999 surgery the first hr and
120 mg over
the second hr,
and
then 60 mg/
h thereafter if
the patient
was receiving
lidocaine
Mitchell Cardiac At induction  Total NA 1 mg/kg 2 mg/min for NA
2009 surgery of 12 hours 2 hrs, and 1
mg/min there-
after
Oliveira2015 Hysterectomy Atinduction  Endofsurgery 145.1 mins No bolus 2 mg/kg/hr NA
(anaesthesia)
Omar 2013 Functionalen- After End 87 mins 1.5 mg/kg 1.5 mg/kg/hr  NA
doscopic sinus  induction of the surgical (anaesthe-

surgery

procedure

sia) or 62 mins
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Table 10. Study drug administration

(Continued)

(surgery)
Ortiz 2016 Laparo- Before 1 hr after end 105.23 mins 1.5 mg/kg 3 mg/kg/hr NA
scopic chole- incision of surgery (surgery) + 1
cystectomy hr
Peng 2016 Supraten- After End of surgery 254 mins 1.5 mg/kg 2 mg/kg/hr NA
torial tumour induction (surgery)
surgery
Rimbick Cholecystec-  Priortoinduc- 24 hrs postop 109 100 mg 3 mg/min NA
1990 tomy tion mins (surgery)
+ NA (induc-
tion to skin in-
cision) + 24
hrs (postop)
Saadawy Laparo- Prior toinduc- End 80.3 2 mg/kg 2 mg/kg/hr NA
2010 scopic chole- tion of the surgical mins (surgery)
cystectomy procedure + NA (induc-
tion to skin in-
cision)
Samimi 2015 Abdominal 30 mins be- 1 hr after 30 mins + 95 1.5 mg/kg 2 mg/kg/hr NA
hysterectomy  fore incision  surgery min (surgery)
+ 60 mins
Slovack 2015 VATS Atinduction  End NA 1.5 mg/kg 3 mg/min if 239.6 mg
of the surgical the
procedure patient’s total
body weight
was more than
70 kg or 2 mg/
min if weight
was less than
70
ke
Soltani 2013 Ophthalmo- NA Intraopera- No bolus 2.5 mg/kg/hr
logic surgeries tively
Sridhar 2015 Open abdom- Time of intu- 1  hr  after 145.8 1.5 mg/kg 1.5 mg/kg/hr  NA
inal surgery bation surgery mins (surgery)
+ 60 min
Staikou 2014 Large bowel Before induc- Beforeskinsu- 122 mins 1.5 mg/kg 2 mg/kg/hr NA
surgery tion turing
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Table 10. Study drug administration  (Continued)
Striebel 1992  Tonsillectomy 30 mins be- 24 hrs 57 1.5 mg/kg 2 mg/kg/lhr NA
fore skin inci- mins (surgery) over 6 hrs and
sion + 30 min (be- 0.5 mg/kg/hr
fore skin inci- for another 18
sion) + 24 hrs hrs
(postop)
Swenson Colon Priortoinduc- Until the day 69hrs54 mins No bolus 11 patients: 2 NA
2010 resection tion after  return (infusion) mg/min in pa-
of bowel func- tients < 70 kg,
tion or fifth 3 mg/min in
postop patients > 70
day kg,
and
11 patients: 1
mg/min in pa-
tents < 70 kg,
2 mg/min in
patients > 70
kg
Terkawi 2014 Breast cancer Before induc- 2 hrs after ar- 85 mins 1.5 mg/kg, 2 mg/ NA
surgery tion rival in PACU max. 150 mg  kg/h, max 200
or at discharge mg/hr
from PACU
Tikuisis 2014 Laparoscopic ~ Priortoinduc- 24 hrs postop 115 mins 1.5 mg/kg 2 NA
colon tion (anaesthesia) + mg/kg/hr dur-
resection 24 hrs ing surgery, 1
(postop) mg/
kg/hr for 24
hrs
Wallin 1987  Cholecystec- 30 mins be- 24 hrs postop 110 100 mg 2 mg/min NA
tomy fore skin inci- mins (surgery)
sion + 30 min (be-
fore skin inci-
sion) + 24 hrs
Wang 2002  CABG At the open- End NA 1.5 mg/kg, 4 mg/min NA
ing of the of the surgical second dose (4
pericardium  procedure mg/kg)

was adminis-
tered to the
priming solu-
tion

of CPB
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Table 10. Study drug administration

(Continued)

Wang 2015  Hysterectomy 10 mins prior Discharge 152.3 (anaes- 1.5 mg/kg 1.5 mg/kg/hr  NA
to induction  from the oper- thesia) + 10
ating room mins
Weinberg Rad- Before induc- End of surgery NA 1.5 mg/kg 1.5 mg/kg/hr  NA
2016 ical retropubic tion
prostatectomy
Wongy- Laparoscopic ~ Priortoinduc- 48 hrs postop 220 1.5 mgkg 2 NA
ingsinn colorectal tion mins (surgery) max: 100 mg  mg/kg/hr dur-
2011 surgery + NA (induc- ing surgery,
tion to skin in- 1  mg/kg/hr
cision) + 48 for 48 hrs
(postop)
Wu 2005 Laparo- 30 mins be- End 81.4 No bolus 3 mg/kg/hr NA
scopic chole- fore skin inci- of the surgical mins (surgery)
cystectomy sion procedure + 30 mins (be-
fore incision)
Wuethrich Laparoscopic ~ Atinduction 24 hrs postop 293 mins 1.5 mg/kg 2 NA
2012 transperi- (anaesthesia) + mg/kg/hr dur-
toneal  renal 24 hrs ing surgery,
surgery (postop) 1.3 mg/kg/hr
for 24 hrs
Xu 2017 Abdominal 10 mins be- Wound 118.7 mins 1.5 mg/kg 1.5 mg/kg/hr  185.7 mg
hysterectomy  fore induction closure (anaesthesia)
Yang 2014 Laparoscopic 2 mins before End 65 mins 1.5 mg/kg 2 mg/kg/hr 228.71 mg
cholecystec- induction of the surgical (anaesthesia) +
tomy procedure 2 mins (before
induction)
Yardeni 2009 Transabdom- 20 mins be- End 109 2 mg/kg 1.5 mg/kg/hr  NA
inal hysterec- fore skin inci- of the surgical mins (surgery)
tomy sion procedure + 20 mins (be-
fore skin inci-
sion)
Yon 2014 Subtotal gas- Preop (proto- Endofsurgery 271.27 mins 1.5 mg/kg 2 mg/kg/hr NA
trectomy col: 2 mins (surgery)
before intuba-
tion)
Zengin 2015 Laparotomy  Atinduction = Wound 1141 mins 1.0 mg/kg 2 mg/kg/hr NA
closure (surgery)

Acronyms and abbreviations used in this table:
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CABG = coronary artery bypass graft , CPB = cardiopulmonary bypass, hr = hour, ICU = intensive care unit, min = minute, NA = not

available, preop = preoperatively, postop =postoperatively, VATS = Video-assisted thoracoscopic surgery

Table 11. Heterogeneity/prediction intervals/publication bias

Outcome Statistical Studies Effect estimate Prediction inter- I? Adjusted effect estimate (trim

method (95% CI) val (95% PI) and fill), (number of added
studies)

Pain score, rest, SMD (IV, Ran- 29 —0.50 (—=0.72 to (—1.61 t0 0.62) 79% —0.26 (—0.52 to —0.004), (6)*

’early time dom) —0.28)

points’ (1 hr to

4 hrs, PACU)

Pain score, rest, SMD (IV, Ran- 33 —0.14 (—0.25 to (—0.44 t0 0.16) 20% 0.007 (—0.12 to0 0.13), (11)*

’intermediate dom) —0.04)

time points’ (24

hrs)

Pain score, rest, SMD (IV, Ran- 24 —0.11 (—0.25 to (—0.60 to 0.38) 42% —0.015 (—0.17 to 0.14), (4)*

’late time dom) 0.04)

points’ 48 hrs)

Time to firstde- MD (IV, Ran- 12 —7.92 (=12.71 to  (—22.19t0 6.36)  62% —4.06 (—9.07 to 0.95), (4)

faecation/bowel dom) —3.13)

movement (hrs)

Time to first la- MD (IV, Ran- 13 —4.09 (—6.30 to (—10.431 to 2.26) 63% —3.63(—5.88 to —1.37), (1)

tus (hrs) dom) —1.87)

Length of hos- MD (IV, Ran- 32 —0.37 (—0.60 to (—1.26to 0.52) 69% —0.19 (—0.42 to —0.04), (8)*

pital stay (days) dom) —0.15)

Postop- RR (MH, Ran- 35 0.78 (0.67 t0 0.91) (0.49 to 1.23) 22% 0.87 (0.74 to 1.03), (9)*

erative nausea, dom)

overall (0 to 24

hrs, to 48 hrs, to

72 hrs)

Postoperative RR (MH, Ran- 19 0.83 (0.63t0 1.08) (0.62 to 1.10) 0%  0.89 (0.69 to 1.15), (3)

vomiting, over- dom)

all (0 to 24 hrs,

to 48 hrs, to 72

hrs)

Intraopera- MD (IV, Ran- 18 —2.14 (—3.87 to (—8.13 to 3.86) 80% —2.10 (—3.83 to —0.38), (1)

tive opioid con- dom) —0.40)

sumption

(MEQ, mg)
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Table 11. Heterogeneity/prediction intervals/publication bias

(Continued)

Postopera- MD (IV, Ran- 21 —3.10 (—3.87 to (—5.43t0 —0.77) 40% —2.91 (—3.72 to —2.11), (2)
tive opioid con- dom) —2.32)

sumption,

PACU (MEQ,

mg)

Postopera- MD IV, Ran- 40 —4.52 (—6.25 to (—12.03t03.00) 73% —1.09 (—2.97 t0 0.79), (16)*
tive opioid con- dom) —2.79)

sumption, over-

all (MEQ, mg)

Acronyms and abbreviations used in this table:

CI = confidence interval, hr = hour, IV = inverse variance, MD = mean difference, MEQ =morphine equivalent dose, MH = Mantel

Haenszel, PACU = postanaesthesia care unit, PI = prediction interval, RR = risk ratio, SMD = standardized mean difference

We analysed all studies with 10 or more studies for funnel plot asymmetry. The asterisk (*) indicates that we rejected the null hypothesis

of funnel plot asymmetry (P < 0.1).

Table 12. Adverse events

Study ID Type of adverse event/side effect Type of adverse event/side effect No adverse events/side effects de-
- lidocaine group - control group tectable (statement)

Ahn 2015 NA NA “Not one patient had a postoper-
ative complication related to lido-
caine infusion.”

Baral 2010 Light headache (3), cardiac ar- Cardiac arrhythmias (0), perioral NA

rthythmias (0), perioral numbness numbness (0), hypotension (0)
(0), hypotension (0)
Bryson 2010 Light-headedness, tinnitus, dys- Light-headedness, tinnitus, dys- NA

geusia, etc. (11)

geusia, etc. (21)

Cassuto 1985

Light-headedness (1)

Light-headedness (1)

“No adverse reactions to lidocaine
were observed.”

Chen 2015 NA

NA

NA

Choi SJ 2012
1/1),

itching 24 hrs/ 48 hrs/ 72 hrs (8/

3/0),

respiratory repression 24 hrs/ 48
hrs/ 72 hrs (0/0/0)

Dizziness 24 hrs/ 48 hrs/ 72 hrs (1/

Dizziness 24 hrs/ 48 hrs/ 72 hrs (3/
2/1),

itching 24 hrs/ 48 hrs/ 72 hrs (6/
2/1),

respiratory repression 24 hrs/ 48
hrs/ 72 hrs (0/0/0)

NA

Choi GJ 2016 NA NA “There were no adverse events re-
lated to the investigational proce-
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Table 12. Adverse events

(Continued)

dure or systemic administration of
lidocaine such as arrhythmia, peri-
oral numbness, visual disturbance,
metal taste, or light-headedness.”

Choi KW 2016 NA NA “In addition, none of the patients
showed symptoms or signs associ-
ated with lidocaine toxicity during
the perioperative period.”
Cui 2010 Drowsiness (0), metal taste (0), pe- Drowsiness (0), metal taste (0), pe- “No patient reported any side ef-
rioral numbness (0), visual distur- rioral numbness (0), visual distur- fect of lidocaine toxicity.”
bances (0) bances (0)

Dale 2016 Severe bradycardia (1), perioral Severe bradycardia (0), perioral NA
paraesthesia (1), restless legs (1) paraesthesia (0), restless legs (0)

De Oliveira 2012 NA NA “We did not observe any potential
cardiovascular or neurological side
effects associated with the infusion
of systemic lidocaine in our inves-
tigation.”

De Oliveira 2014 NA NA “We did not observe any potential
cardiovascular or neurological side
effects associated with the infusion
of systemic lidocaine in our inves-
tigation.”

Dewinter 2016 NA NA “Both groups did not differ with
respect to the incidence of other
AFEs. No patient receiving lido-
caine reported subjective symp-
toms of local anesthetic systemic
toxicity.”

El-Tahan 2009 Perioperative ar- DPerioperative ar- “There were no reported serious

rhythmia (0), light-headedness (0) rhythmia (0), light-headedness (0) side effects during the study.”
, headache (0), perioral numbness , headache (0), perioral numbness
(0), tunnel vision (0), seizures (0)  (0), tunnel vision (0), seizures (0)
Farag 2013 Pneumonia (0), respiratory fail- Pneumonia (0), respiratory fail- NA
ure (0), cardiac arrest (0), arrhyth- ure (0), cardiac arrest (0), arrhyth-
mia (0), heart failure (0), stroke mia (0), heart failure (0), stroke
(0), intravascular coagulopathy (0) (0), intravascular coagulopathy (0)
, thromboembolism (0), delirium , thromboembolism (0), delirium
(0), monoplegia (0), upper gas- (0), monoplegia (1), upper gas-
trointestinal bleeding (0), sepsis (0)  trointestinal bleeding (0), sepsis (0)
, readmission (2) , readmission (3)
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(Continued)

Grady 2012 NA NA NA

Grigoras 2012 NA NA “No side effects related to lidocaine
were observed.”

Groudine 1998 NA NA “No patient experienced identifi-
able adverse events related to the
lidocaine infusion.”

Herroeder 2007 NA NA NA

Insler 1995 Death (1), myocardial infarction Death (1), myocardial infarction NA

(0) (0)

Ismail 2008 NA NA NA

Jain 2015 Drowsiness (3) Drowsiness (0) “None of the patients complained
of lignocaine-related side effects
such as perioral numbness or
metallic taste. The incidence of
light-headedness and nausea was
comparable in both the groups.
Three patients in Group B demon-
strated drowsiness in the postoper-
ative period lasting between 10 and
17 mins.”

Kaba 2007 NA NA NA

Kang 2011 NA NA NA

Kasten 1986 NA NA NA

Kim TH 2011 NA NA “There was no adverse effect from
intravenous lidocaine throughout
the study.”

Kim TH 2013 NA NA “In our study, no neuropsychiatric
events were observed throughout
the process.”

Kim HJ 2014 NA NA “No  specific complication or
side effect regarding lidocaine or
dexmedetomidine was reported.”

Kim HO 2014 Hospital mortality (0) Hospital mortality (0) “There were no significant lido-
caine-related adverse events during
our trial.”
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Table 12. Adverse events (Continued)

Kim KT 2014 NA NA “There were no side effects from
the lidocaine, such as arrhythmia,
hypotension, and hypersensitivity.

Koppert 2004 NA NA “No anaesthesiologist noted ad-
verse events related to the lido-
caine infusion during surgery. Fur-
thermore, no patient after hav-
ing regained consciousness com-
plained of lidocaine-related side ef-
fects such as perioral numbness or
metallic taste. The incidences of
drowsiness, light-headedness, and
nausea were comparable in the li-
docaine and control groups.”

Kuo 2006 Bradycardia (3) Bradycardia (0) “No patient experienced an iden-
tifiable adverse event related to IV
lidocaine infusion.”

Lauwick 2008 NA NA NA

Lauwick 2009 Bleeding (1), sepsis (1), chest in- Bladder leakage (1) NA
fection (1)

Lee 2011 Atrial fibrillation (9), other ar- Atrial fibrillation (5), other ar- “All patients started on lidocaine
thythmia (7), myocardial infarc- rhythmia (10), myocardial infarc- completed their full course of drug
tion (0), death (0) tion (0), death (0) and did not experience any adverse

events related to the local anaes-
thetic, such as severe bradycardia (<
40 beats min™1), asystole, or neu-
rological symptoms.”

Maquoi 2016 NA NA NA

Martin 2008 NA NA “No patient reported lidocaine
toxicity side effects and no ad-
verse events were reported in both
groups”

Mathew 2009 Serious adverse events (12.3%), no  Serious adverse events (10.2%), no “Adverse events were not signifi-

detailed description detailed description cantly different between treatment
groups.”

McKay 2009 Dizziness and visual disturbances NA “There were no serious adverse
(1) events recorded.”

Mitchell 1999 Death (1) Death (1) NA
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Mitchell 2009 Death due to multiorgan failure Death (0) NA
(3) and acute graft occlusion (1)

Oliveira 2015 NA NA NA

Omar 2013 Hypotension (0) Hypotension (0) NA

Ortiz 2016 NA NA “There was no arrhythmia or ad-
verse effect occurrence.”

Peng 2016 Hypertension (3), coronary heart Hypertension (4), coronary heart “There were no seizures or other

disease (0) disease (0) symptoms of potential lidocaine

toxicity found in patients who re-
ceived lidocaine infusion. There
was no significant difference in
the number of cases complicated
by hypertension, tachycardia, dys-
phoria, or PONV between the nor-
mal saline group and the lidocaine
group.”

Rimbiick 1990 Sedation (2) NA “No adverse reactions to lidocaine
were reported.”

Saadawy 2010 NA NA NA

Samimi 2015 NA NA “...also none of the patients experi-

enced lidocaine-related adverse ef-

fects.”

Slovack 2015 Confusion (1), sedation (2), light- Confusion (0), sedation (0), light- NA

headedness/dizziness (0), blurred headedness/dizziness (0), blurred

vision (0), hypotension (0), respi- vision (1), hypotension (1), respi-

ratory depression (0), pruritus (0) ratory depression (0), pruritus (0)
Soltani 2013 NA NA NA
Sridhar 2015 NA NA NA
Staikou 2014 Transient confusion in PACU (1) Transient confusion in PACU (0) NA

, bradycardia requiring treatment

(0)

, bradycardia requiring treatment

(0)

Striebel 1992

NA

NA

No signs of urticaria, dermati-
tis, asthma bronchiale, anaphy-
lactic shock, restlessness, anxiety,
lalopathy, tinnitus, metallic taste,
dizziness, visual disturbance, and
tremor
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Swenson 2010 Wound infection (0), anaemia Wound infection (1), anaemia NA
(1), anxiety (1), supraventricu- (1), anxiety (0), supraventricu-
lar tachycardia (3), back pain (0) lar tachycardia (1), back pain (1)
, bradycardia (0), confusion (2), , bradycardia (1), confusion (0),
decreased oxygen saturation level decreased oxygen saturation level
(1), dizziness/light-headedness (1) (0), dizziness/light-headedness (1)
, fever (1), hyperglycaemia (3), hy- , fever (1), hyperglycaemia (0), hy-
pertension (3), itching (3), lower pertension (0), itching (3), lower
extremity numbness (1), intravas- extremity numbness (6), intravas-
cular device infection (0), syncope cular device infection (1), syncope
(0), arrhythmia severe (1), confu- (1), arrhythmia severe (1), confu-
sion severe (1), facial numbness se- sion severe (0), facial numbness se-
vere (1), shortness of breath (1) vere (0), shortness of breath (0)

Terkawi 2014 NA NA “...no toxicity cases were reported
in our cohort....”

Tikuisis 2014 Light- NA “Lidocaine-associ-

headedness (0), perioral numbness ated haemodynamic changes such

(0), metallic taste (0), dizziness (0) as severe hypotension, bradycardia,

, and visual disturbances (0) and arrhythmia were not observed
in any lidocaine group patient dur-
ing surgery.”

Wallin 1987 Drowsiness (2) NA “Aside from drowsiness in two pa-
tients of the lidocaine group, no
side effects due to possible lido-
caine overdosage were reported.”

Wang 2002 Death (2) Death (4) NA

‘Wang 2015 NA NA NA

Weinberg 2016 Pruritus (6), dizziness (14), visual Pruritus (9), dizziness (20), visual NA

disturbances (4), perioral numb- disturbances (6), perioral numb-
ness (2), muscle weakness (1), con- ness (2), muscle weakness (3), con-
stipation (4) stipation (10)

Wongyingsinn 2011 NA NA “No patients showed signs of lido-
caine toxicity in the postoperative
period.”

Wu 2005 NA NA “No patient experienced an iden-

tifiable adverse event related to the
lidocaine infusion, except that an
occasional arrhythmia with stable
vital signs was noted in one patient
in both groups.”
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Wauethrich 2012 Light-headedness (0), drowsiness NA “No postoperative complications
(0), perioral numbness (0), visual and no adverse events related to
disturbances (0), metal taste (0) systemic administration of lido-
, pathological cardiac rhythm dis- caine were observed.”
turbances (0), and seizures (0)

Xu 2017 NA NA NA

Yang 2014 Blurred vision (0), hearing prob- NA NA
lems (0), peripheral paraesthesia
(0), dizziness (0), uncontrolled
muscle contraction (0), convul-
sions (0), hypotension (0),
bradycardia (0), headache (0), and
itching (0)

Yardeni 2009 NA NA NA

Yon 2014 Shivering (0), tinnitus (0) Shivering (1), tinnitus (0) NA

Zengin 2015 Pruritus (1) Pruritus (4) NA

Acronyms and abbreviations used in this table:
AE = adverse events, IV = intravenous, NA = not available, PACU = postanaesthesia care unit, PONV = postoperative nausea and
vomiting

WHAT’S NEW

Last assessed as up-to-date: 25 January 2017.

Date Event Description

8 June 2018 Amended Acknowledgement section updated
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HISTORY
Protocol first published: Issue 2, 2012
Review first published: Issue 7, 2015

Date Event

Description

25 January 2017  New citation required but conclusions have not changed

The results of the meta-analyses have remained similar
to the original review, but the interpretation (GRADE)
has changed methodically. We have introduced the 95%
prediction interval (PI) to understand the uncertainty of
the mean effect estimates associated with heterogeneity.
The conclusion has changed for all GRADE-relevant
outcomes, and we graded quality of evidence as very
low for: pain (early), postoperative ileus, time to first
defaecation/bowel movement, adverse events, postoper-
ative nausea (overall), and opioid consumption (overall)
. Quality of evidence was moderate for pain at 24 hours
and at 48 hours and we are moderately confident that
lidocaine has no effect on pain later than 24 hours. In
contrast to the original review (Kranke 2015), we were
no longer able to demonstrate a significant subgroup
difference for the different surgical subgroups investi-
gating pain (early)

25 January 2017  New search has been performed

We updated the search to January 2017. We found 23
new trials that we incorporated into this update and
identified a further six trials that we have placed in ‘Stud-
ies awaiting classification’. We ran a top-up search in
February 2018, and added 12 trial reports to the six
studies already in ’Studies awaiting classification’ (Choi
2017; Dewinter 2017; Jendoubi 2017; Kendall 2017;
Khalili 2017a; Khalili 2017b; Kim 2017; Kim 2018;
Lee 2017; Metha 2017; Sherif 2017; Song 2017). We
will incorporate these studies when we next update the
review

We have omitted data of up to eight studies per meta-
analysis of continuous outcomes (pain, gastrointestinal
recovery, and opioid consumption) from a total of 12
studies with suspected variance reporting

The list of authors has changed. Peter Kranke moves
from first to last author (contact author). Stephanie
Weibel is the new first author. Johanna Jokinen left the
review team and Yvonne Jelting and Antonia Helf are

newly added

Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults (Review) 276
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



CONTRIBUTIONS OF AUTHORS

Stephanie Weibel (SW), Yvonne Jelting (Y]), Nathan Leon Pace (NLP), Antonia Helf (AH), Leopold HJ Eberhart (LE), Klaus

Hahnenkamp (KH), Markus W Hollmann (MH), Daniel M Poepping (DP), Alexander Schnabel (AS), Peter Kranke (PK)
(Original review: Kranke 2015)

Conceiving the review: AS, PK

Co-ordinating the review: original review - PK; update - SW, PK

Undertaking manual searches: original review - JJ, SWj; update - YJ, SW

Screening search results: original review - JJ, SW; update - SW, Y], AH

Organizing retrieval of papers: original review - JJ, SW, PK; update - SW, YJ, PK

Screening retrieved papers against inclusion criteria: original review - JJ, SW; update - SW, Y], AH
Appraising quality of papers: original review - JJ, SW; update - SW; Y], AH

Abstracting data from papers: original review - SW, JJ, PK, DP, LE, AS, KH, MH; update - SW, YJ, AH
Writing to authors of papers for additional information - original review: SW; update - SW, YJ
Providing additional data about papers: SW

Obtaining and screening data on unpublished studies: SW

Data management for the review: SW

Entering data into Review Manager 5 (RevMan 5; Review Manager 2014): SW

RevMan statistical data: SW, NLP

Other statistical analysis not using RevMan: original review - PK, NLP; update - SW, NLP

Double entry of data: original review - (data entered by person one: SWj data checked by person two: J]); update - data entered by

person one: SW; data checked by person two: YJ)

Interpretation of data: original review - PK, SW, LE, MH, KH, DP, NLP; update - PK, SW, LE, MH, KH, DP, NLD, AS, Y], AH

Statistical inferences: original review -NLE, PK, SWj; update - NLP, PK, SW

Writing the review: original review: SW, PK, JJ, MH; update - SW, PK, Y], AH

Securing funding for the review: PK

Performing previous work that was the foundation of the present study: original review - MH, KH, PK; update: PK
Guarantor for the review (one author): PK

Person responsible for reading and checking review before submission: PK
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Changes to the authors of the review since publication of the protocol (Selig 2012)

In 2015 (Kranke 2015)

1. Two authors (C Selig and N Hahn) were no longer involved with the review and were removed from the list of authors.

2. Two new authors (J Jokinen and S Weibel) were added to the authors list and contributed to the review, as described in the
Contributions of authors section.
For the current update:

1. Peter Kranke moved from first to last author (contact author). Stephanie Weibel became the new first author.

2. Johanna Jokinen left the review team.

3. Yvonne Jelting and Antonia Helf were newly added.

Differences in the methods used between the protocol (Selig 2012), and the review (Kranke 2015)

1. Criteria for considering studies for this review: we added the following to the review "The IV lidocaine infusion, must have been
started intraoperatively (with or without an IV bolus) prior to incision and continued until the end of surgery.” In the protocol we
only described ’to have been continued postoperatively’.

2. At the protocol stage we planned to include quasi-RCTs if it were found that few RCTs were available for meta-analysis.
However, in the review we did not include quasi-RCTs due to the large number of available RCTs, which present the best available
evidence, regarding the topic of interest.

3. We did not pre-specify in the protocol for this review at which time periods the relevant outcomes of this review should be
analysed. Based on pharmacodynamic and pharmacokinetic considerations and the logic in many included trials in which the
postoperative observation period was divided into at least two distinct time intervals, we decided to subdivide outcome reporting for
pain, postoperative opioid consumption, nausea and vomiting, etc. into different postoperative time points (e.g. "early’ and late’/
“overall’) to cover most of the reported data adequately.

4. In the protocol we planned to include pain data reported on VAS 0 to 100 mm scale. Due to the large proportion of data
reported on other scales, we decided to include all pain data presented on a VAS 0 to 100 mm scale, NRS 0 to 10 and VRS 0 to 10 (0
= no pain, 10 = worst pain), and VAS 0 to 10 cm.

5. We broadened the outcome ’time to first bowel sounds’ and included data on ’time to first bowel movement’.

6. The outcomes ’intraoperative and postoperative opioid requirements’ were not previously considered in the published protocol.
However, after intensive study of the relevant published trials dealing with perioperative lidocaine infusion for reduction of
postoperative pain, we recognized that this outcome was widely analysed within the studies and we believe that opioid consumption is
another relevant outcome to understand the effect of lidocaine in the perioperative setting since it may also affect the postoperative
recovery and occurrence of side effects, e.g. ileus, nausea or vomiting.

7. Measurement of treatment effects: in the protocol we planned for data on pain scores, neuropsychological status or patient
satisfaction that are reported on disparate scales, to calculate the standardized mean difference (SMD) obtained from the MD and
SD. In the published review we combined, for the outcome ’pain’, all data presented on either VAS 0 to 10 cm scale, VAS 0 to 100
mm, NRS 0 to 10, or VRS 0 to 10 (0 = no pain, 10 = worst pain) and transformed the first three into VAS 0 to 10 cm and presented
the effect estimates as MD.

8. Dealing with missing data: in the protocol we planned to perform complete-case analyses if there were exclusions/dropouts in
the study flow. We intended to perform sensitivity analyses by inputting missing data (best case and worst case) in instances of more
than trivial missing data. To the review we added the following statement which explains the handling of missing data which are
obviously not crucial for the overall estimation of the treatment effect: "If data were missing due to random events and the impact of
missing data was considered marginal, we included data in the analysis only on those participants whose results were known. Studies
with incomplete reporting of their study flow or disputable exclusions were subsequently excluded in a sensitivity meta-analysis to
assess bias. The potential impact of the missing data on the results was considered in the interpretation of the results of the review.’

9. In the protocol we did not pre-specify that we will include median values and IQR. However, during data extraction we
recognized that the data in large part were reported as median and IQR. Since we wanted to include as much data as possible, we
calculated in the review the mean and SD from median and IQR in accordance with Higgins 2011. To assess the impact of the
median data on the summary statistics, we performed a sensitivity analysis.
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10. Assessment of heterogeneity: in the protocol we planned to perform meta-regressions to explain heterogeneity. In the present
review, we did not perform these calculations.

11. ’Summary of findings’ table: at the protocol stage we planned to present results on pain scores and gastrointestinal recovery
within ’Summary of findings™ tables. We decided post-analysis to additionally present nausea as an outcome of public interest. We
presented further the results of the different surgical subgroups (open abdominal, laparoscopic abdominal, and other surgeries) for the
outcome "pain (early)’ to reflect the specific benefit for abdominal surgery patients.

12. Sensitivity analysis: in the protocol we planned to perform a sensitivity analysis using the inverse variance weighted fixed-effect
model. Due to the large heterogeneity observed between the studies the random-effects model fits much better than the fixed-effect
model. Therefore, we did not perform this sensitivity analysis.

13. Sensitivity analysis: we analysed the impact of data reported as median and IQR on the overall effect estimation to each outcome
to judge the robustness of the summary statistics.

14. Sensitivity analysis: we planned in the protocol to perform a sensitivity analysis including only low risk of bias studies to test the
robustness of the summary statistics. Since only few studies received an overall low risk classification, we reconsidered that point in
the review and proceeded to exclude the high risk of bias studies to judge the robustness of the summary statistics.

Differences in the methods used between the published review (Kranke 2015), and the updated
review

1. We have changed the title from ’Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery’ to
’Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults’ to reflect the focus on the
adult population.

2. We have made changes to the list of primary outcomes: due to the high priority of adverse effects in the investigation of medical
interventions, we moved the outcome ’adverse events’ from secondary to primary outcomes.

3. We separated the outcome ’time to first bowel movement/sounds’ into ’time to first bowel movement’ and ’time to first bowel
sounds’. We combined the outcomes ’time to first defaccation” and ’time to first bowel movement’ into one outcome named as time
to first defaecation/bowel movement’ since both outcomes measure the same clinical condition.

4. We have made changes to the ’Summary of findings’ table (GRADE-relevant outcomes). We have reduced the number of
’Summary of findings’ tables to one per comparison and created the following outcome categories: pain (early, intermediate, and late
time points), gastrointestinal recovery (postoperative ileus, time to first defaccation/bowel movement), adverse events, postoperative
nausea (overall), postoperative opioid consumption (overall). The outcomes ’time to first bowel sound’, ’time to first flatus’, and
’postoperative nausea (early)’ are no longer GRADE-relevant outcomes.

5. We performed meta-analyses for the following new outcomes due to availability of more than three studies: length of hospital
stay (outpatient surgery, mins), surgical complications (anastomotic leak), surgical complications (bleeding), patient satisfaction, and
intraoperative remifentanil consumption.

6. We omitted studies with suspected small variance reporting for the outcomes: pain, gastrointestinal recovery, and opioid
consumption.

7. Assessment of risk of other bias: we no longer assessed a lack of sample size calculation in trials as high risk of other bias.

8. In contrast to the original review, we calculated the SMD as summary statistics for all pain outcomes since several different scales
were used in the individual trials. The use of SMD as summary statistics was originally described in the protocol.

9. We changed 'dealing with missing data’ to the method described in the original protocol.

10. We introduced the 95% prediction interval (PI) to understand the uncertainty associated with an intervention about whether an
intervention works or not in the light of between-study heterogeneity.

11. We used the Mantel-Haenszel method for RRs instead of inverse variance weighting.

12. We have changed the ’Summary of findings™ table with respect to presented outcomes (we removed subgroups for pain ’early’
and added adverse events plus postoperative opioid consumption ’overall’) and to the approach for assessing inconsistency and
imprecision (see 95% PI).

13. Sensitivity analysis (fixed-effect model): as described in the protocol, we included in the current update sensitivity analyses using
the fixed-effect model.

14. Sensitivity analysis (risk of bias): as in the protocol described, we performed in the current update sensitivity analyses, including
only low risk of bias studies to test the robustness of the summary statistics.

15. Sensitivity analysis (suspected variance reporting): we added studies with suspected variance reporting to the meta-analyses of
relevant outcomes to explore the impact on the effect estimates in sensitivity meta-analyses.
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INDEX TERMS

Medical Subject Headings (MeSH)

Analgesia, Epidural; Analgesics, Opioid [therapeutic use]; Anesthetics, Intravenous [*administration & dosage; adverse effects]; Anes-
thetics, Local [*administration & dosage; adverse effects]; Ileus [epidemiology]; Lidocaine [*administration & dosage; adverse effects];
Nausea [epidemiology]; Pain Measurement; Pain, Postoperative [*drug therapy]; Postoperative Complications [epidemiology]; Ran-
domized Controlled Trials as Topic; Recovery of Function

MeSH check words

Humans
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