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ABSTRACT

Background: Systemic intraoperative lidocaine has been seen to decrease postoperative pain following abdominal surgery, but
few studies have examined its use in morbidly obese patients.

Objective: We sought to evaluate the safety and effects of intravenous lidocaine in obese patients undergoing laparoscopic
Roux-en-Y gastric bypass (RYGB) surgery.

Methods: Setting: University-affiliated, private hospital, United States. In this preliminary prospective, double-blinded, and
placebo-controlled safety study, we enrolled 21 patients and 20 completed the study. Ten patients were randomly assigned to the
study group and received a continuous infusion of lidocaine intravenously from induction of general anesthesia until the end
of the operation. Ten other patients were assigned to the control group and received a dextrose placebo intravenously over the
same time period. Subjects were followed for 24 hours postoperatively. The primary endpoint was the presence of symptoms of
lidocaine toxicity at 1 hour postoperatively. Exploratory outcomes were adverse events, visual analog scale (VAS) pain scores,
opioid consumption, time to first passage of flatus and bowel movement, and length of hospital stay.

Results: No significant differences were seen between groups for overt signs of lidocaine toxicity or adverse events, opioid
consumption, postoperative pain scores, time to first passage of flatus or first bowel movement, or length of hospital. We identified
a trend towards less opioid consumption in patients receiving lidocaine. We were underpowered to detect statistical differences
due to our pilot study design; addressing safety as the primary outcome measure as opposed to efficacy.

Conclusions: In this study, intravenous lidocaine in RYGB surgery was found to be safe without differences in postoperative
pain or adverse effects.
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1. INTRODUCTION use.!!! Specialized anesthetic management of these patients
The perioperative care of obese patients is challenging for 1is necessary and postoperative pain management strategies
anesthesiologists and surgeons due to their high risk of respi- should focus on adequate pain relief while mitigating the
ratory depression and hemodynamic compromise with opioid ~risk of complications. Alvarez et al. recommend multi-
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modal pharmacological approaches for providing optimal
analgesia after abdominal surgery.””) A number of drugs and
techniques have been used in an attempt to decrease postoper-
ative pain while minimizing opioid use, including ketorolac,
dexmedetomidine, ketamine, peripheral nerve blocks, neu-
raxial blocks, continuous delivery of local anesthetic using
an infusion pump system, and intraperitoneal infusions, with
varying results.l*-8 Still, there is limited literature on signs
and symptoms associated with local anesthetic toxicity, espe-
cially in obese patients.

Intraoperative intravenous lidocaine has been shown to re-
duce the incidence and severity of postoperative pain fol-
lowing abdominal surgery in non-obese patients; decrease
postoperative opioid consumption, pain during mobilizing
and coughing, and abdominal discomfort; be safe and well-
tolerated; and be associated with earlier return of bowel func-
tion and shorter hospital length of stay.l>3 Similarly, we
hypothesized that intraoperative intravenous lidocaine could
be used safely and would significantly decrease postoper-
ative pain, narcotic requirements, time to flatus and bowel
movement, and length of hospital stay compared to placebo
in a group of obese patients. Therefore, we conducted a
randomized pilot study comparing the safety and effects of
intravenous lidocaine versus placebo in patients undergoing
laparoscopic Roux-en-Y gastric bypass (RYGB) surgery.

2. MATERIALS AND METHODS

2.1 Study design

In this preliminary randomized, double-blinded,
placebo-controlled pilot study (ClinicalTrials.gov Identifier:
NCT01944098), we compared intravenous lidocaine versus
placebo in patients undergoing laparoscopic RYGB surgery.
The study was conducted at a single facility (Tampa Gen-
eral Hospital). Approval for the study was obtained from
the University of South Florida Institutional Review Board,
and written informed consent was obtained from all study
participants.

and

2.2 Patients and randomization

Patients scheduled to undergo laparoscopic RYGB surgery
were assessed for eligibility during the preoperative anes-
thesia clinic evaluation, and eligible patients provided writ-
ten informed consent at this time. Patients between the
ages of 18-65 with a body mass index (BMI) greater than
40 kg/m? and less than 60 kg/m? were eligible for the study.
Patients who were pregnant; had a history of chronic narcotic
use, cirrhosis, portal hypertension, extensive intraperitoneal
adhesions; reported allergies to lidocaine, hydromorphone,
ketorolac, amide anesthetics, or corn; or found to have abnor-
mal serum potassium, magnesium, alanine aminotransferase,
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and aspartate transaminase levels were excluded.

Randomization occurred using a computer-generated list by
a biostatistician who then provided the patient assignments
directly to an unblinded pharmacist. The remaining members
of the team remained blinded. Of the 21 patients enrolled, 10
patients were assigned to the study group, 10 patients were
assigned to the control group, and 1 patient decided not to
participate after being enrolled.

2.3 Study treatment

For all patients, induction of general anesthesia was per-
formed with propofol and a neuromuscular blocking agent.
After adequate ventilation was confirmed, patients were
started on an intravenous lidocaine or a placebo infusion at
2 milligrams per kilogram per hour (mg/kg/hr) and continued
through the end of the operation. Calculations were made
using total body weight. General anesthesia was maintained
with discretionary use of fentanyl, desflurane, midazolam,
and dexmedetomidine per our institution’s standard practice.
After stopping the study drug infusion, all patients received
intermittent morphine boluses during emergence at the dis-
cretion of the anesthesiologist. The laparoscopic RYGB
operation was performed by a single, experienced bariatric
surgeon (MMM) per standard of practice.

Postoperative pain management included a standing dose
of ketorolac 60 mg in the post-anesthesia care unit (PACU;
30 mg intravenous and 30 mg intramuscular), then 15 mg
intravenous scheduled every 6 hours for 24 hours. Hydro-
morphone was added via patient-controlled analgesia at a
demand dose of 0.2 mg every 10 minutes without a basal rate.
The total amount of opioids used within 24 hours after the
procedure was calculated as intravenous morphine milligram
equivalents.

2.4 Outcome measures

The primary outcome was the presence of lidocaine toxic-
ity symptoms at 1 hour after lidocaine infusion cessation.
Patients were asked of any symptoms of lidocaine toxicity
an hour after entering PACU (1 hour is the average time
for a patient undergoing a laparoscopic RYGB to become
lucid after anesthesia) using a questionnaire to assess symp-
toms of lightheadedness, numbness around tongue or mouth,
dizziness or metallic taste in mouth. Blood pressure was
also assessed and compared to baseline (pre-surgery). Blood
pressure elevations of greater than 20% from baseline were
considered significant.

The secondary outcomes were pain at rest, coughing, and
moving at 6, 12, 18 and 24 hours postoperatively using the
VAS (0 cm as no pain — 10 cm as maximum pain), total
opioid consumption, time to the first passage of flatus and
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the first bowel movement, and length of hospital stay.

2.5 Statistical analysis

Sample size selection was based on the feasibility of com-
pleting a small number of subjects in a pilot study to be used
in the development of a larger study including sample size
determination with power analysis. Data were analyzed us-
ing SPSS 20.0 (SPSS Inc, IL). Distributions were examined
for normality using visual inspection of box plots and the
Shapiro-Wilk test of normality. Group comparisons were
conducted using Fisher Exact and Chi-Square for categorical
variables and Mann-Whitney U and t-test for continuous vari-
ables. We performed the Fisher exact test to determine the
primary outcome (lidocaine toxicity at 1 hour). We used the
Wilcoxon rank-sum test to evaluate the differences in VAS
scores at each time point, as well as the mixed-effects model
adjusted for treatment by time interaction to determine the
differences in VAS scores between the two treatment groups
over time. Results are expressed as mean + SD for nor-
mally distributed values or median for nonparametric values.
A p-value of < .05 was considered statistically significant.
Data were analyzed in a blinded fashion, group assignments
were revealed by the study pharmacist after analysis was
completed.

3. RESULTS

3.1 Patients

Between August 2013 and May 2014, 58 patients were as-
sessed for eligibility. Thirty-one patients did not meet inclu-
sion criteria, and 7 patients met the inclusion criteria but did
not agree to participate in the study (see Figure 1). Twenty-
one agreed to participate, but 1 subject was excluded after
signing the consent form as a result of abnormal preoperative
laboratory testing. Twenty subjects were randomized, with
10 receiving intravenous lidocaine and 10 receiving placebo.
Of the 20 subjects, 19 completed the study. In one subject,
drug administration was stopped after 109 minutes into a
total 206-minute operation after portal hypertension was dis-
covered intraoperatively. No significant differences were
present between the demographics or baseline characteristics
between the two groups (see Table 1).

3.2 Lidocaine toxicity

No significant differences were seen for symptoms of li-
docaine toxicity between study groups (see Table 2). In
the lidocaine group, no subjects reported lightheadedness
or dizziness, 1 reported numbness around the mouth, and 4
reported a metallic taste in the mouth. In the placebo group,
1 patient reported lightheadedness, 3 dizziness, 1 numbness
around the mouth, and 1 a metallic taste in the mouth. Li-
docaine infusion did not have a significant effect on blood
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pressures (120.4 £ 23.5 mmHg/62.6 £ 12.74 mmHg in the
lidocaine group and 117.5 + 17.9 mmHg/69.5 + 9.56 mmHg
in the placebo group).

Assessed for
eligibility
(n=58)
Excluded (n = 38)
Did not meet inclusion
criteria (n=31)
Patient refused (n=7)
Enrolled
(n=121)
Excluded prior to
r
(n = 1) Abnormal
laboratory results
(n = 20)
v
Allocated to Allocated to
Lidocaine Group Placebo Group
(n=10) (n=10)

Study treatment stopped
(n = 1) Intraoperative
diagnosis of portal
hypertension

Analyzed Analyzed
=9 (n=10)

Figure 1. CONSORT flow study diagram

3.3 Postoperative pain and opioid consumption

Pain scores between the two groups were similar, with no
significant differences between the two groups (see Table
3). At 6 hours after the end of the procedure, the average
resting VAS pain score was marginally lower for the lido-
caine group (3 [0-10]) than for the placebo group (4.5 [0-8],
p = .07), while the coughing (8 [3-10] vs. 8 [5-9], p = 1.00)
and moving (8 [0-10] vs. 8 [4-9], p = 1.00) scores were
similar for the two groups. At 12 hours, the resting (3.5 [0-9]
vs. 4 [0-6], p = 1.00), coughing (7 [5-10] vs. 7 [2-9], p = .65),
and moving (8 [5-10] vs. 7 [5-8], p = .27) VAS pain scores
were again similar for the lidocaine and placebo groups. At
18 hours, the lidocaine group reported slightly lower resting
pain scores (2.5 [0-9]) than the placebo group (4.5 [0-8],
p = .37). The coughing (6 [2-10] vs. 6.5 [4-9], p = 1.00)
and moving (6 [2-10] vs. 7 [4-8], p = 1.00) pain scores were
again similar for the two groups. At 24 hours, the average
resting pain score was slightly lower for the lidocaine group
(3 [0-8]) than for the placebo group (3.5 [0-10], p = .65). The
average coughing (8 [2-10] vs. 5.5 [4-10], p = .65) and mov-
ing (6 [2-10] vs. 4.5 [4-10], p = .64) pain scores were slightly
higher for the lidocaine group than the placebo group; how-
ever, none of the differences in pain scores between the two
groups was statistically significant (see Figure 2). There was
no difference in the overall change in VAS resting scores
(p = .347), VAS coughing scores (p = .606), or VAS mobile
scores (p = .626) between groups.
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Table 1. Patient demographics and characteristics

Lidocaine (n = 10) Placebo (n = 10) p-value

Age 47.3+8.3 475+7.4 .940
BMI (kg/m?) 46.4+6.1 48.3+5.6 496
Gender .628

* Female 8 6

* Male 2 4
Obstructive sleep apnea .057

* No 6 1

* Yes 4 9
Total study drug infusion volume (ml) 185.8 £ 65.1 218.1 +60.5 .256
Infusion time (minutes) 166.4 £ 45.9 184.1 £ 40.3 .384
Total surgery time (minutes) 162.6 + 32.6 162.4 +40.8 .879
Total amount of lidocaine infused (mg) 767.1 £ 239.3 0 N/A

Note. BMI: body mass index
Table 2. Symptoms of lidocaine toxicity
Lidocaine (n = 10) Placebo (n = 10) p-value

Lightheadedness 1.000

* No 10 9

* Yes 0 1
Dizziness 211

* No 10 7

* Yes 0 3
Mouth Numbness 1.000

* No 9 9

* Yes 1 1
Metallic Taste .303

* No 6 9

* Yes 4 1
Post-op Systolic (mmHg) 120.4 £23.5 1175+17.9 677
Post-op Diastolic (mmHg) 62.6 £12.74 69.5 + 9.56 72

Note. mmHg: millimeter of mercury

The mean number of morphine equivalents consumed during
the first 24 hours was slightly lower for the lidocaine group
(52.1 £ 35.6 morphine mg equivalents) than for the placebo
group (68.3 £ 27.5 morphine mg equivalents, p = .253), but
the difference was not statistically significant.

3.4 Return of flatus and bowel function and length of
hospital stay

The time until first passage of flatus and time until first bowel
movement were also similar for the lidocaine and placebo
groups (63.1 £ 19 vs. 48.2 £ 19 hours, p = .149, and
62.4 £+ 18.5 vs. 60 £ 16.1 hours, p = .713, respectively).
The length of hospital stay was similar for the two groups
(4.8 = 1.9 days in the lidocaine group vs. 4.7 &= 1.6 days in
the placebo group, p = .907).

Published by Sciedu Press

4. DISCUSSION

Intravenous lidocaine infusion perioperatively has been used
to manage postoperative pain and recovery for more than
20 years; thus, there is extensive literature supporting this
practice.l'*" Still, our understanding of lidocaine infusion
in morbidly obese patients remains underdeveloped. Our
current report illustrates the safety of lidocaine infusion in
adult bariatric patients with a pilot cohort of twenty patients.
In doing so, it lays the foundation for a future, randomized
clinical trial.

Several studies, especially in abdominal surgery, have evalu-
ated lidocaine toxicity for various time points post-lidocaine
infusion and have proved to be effective. Contrastingly,
spinal surgeries and thoracotomies have not been noted to
achieve the same results with lidocaine infusion. Because of
lidocaine’s efficacy in decreasing post-operative pain, it may
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have an opioid sparing effect: a finding that is significant
since morbidly obese patients undergoing bariatric surgery
are at a high risk of post-operative depression. Though the p-
value was not significant (p-value < .05), the lidocaine group
consumed less morphine in the first 24 hours on average than
the placebo group. Perhaps a larger sample size would pro-

Table 3. Postoperative data

vide more conclusive results regarding lidocaine infusion’s
morphine sparing effect. Additionally, only one patient ex-
perienced overt cardiac arrhythmia toxicity attributable to
lidocaine infusion. A few other patients in Table 2 had milder
symptoms of toxicity.

Lidocaine (n = 9) Placebo (n = 10) p-value

VAS score at 6 hours post-op

 Resting 3 (0-10) 4.5 (0-8) .070

» Coughing 8 (3-10) 8 (5-9) 1.000

* Moving 8 (0-10) 8 (4-9) 1.000
VAS score at 12 hours post-op

 Resting 3.5(0-9) 4 (0-6) 1.000

» Coughing 7 (5-10) 7 (2-9) .650

* Moving 8 (5-10) 7 (5-8) .270
VAS score at 18 hours post-op

 Resting 2.5(0-9) 4.5 (0-8) .370

» Coughing 6 (2-10) 6.5 (4-9) 1.000

* Moving 6 (4-9) 7 (4-8) 1.000
VAS score at 24 hours post-op

 Resting 3 (0-8) 3.5 (0-10) .650

« Coughing 8 (2-10) 5.5 (4-10) .650

* Moving 6 (2-10) 4.5 (4-10) .640
Opioids (morphine mg equivalents) 52.1 + 35.6 68.3 + 27.5 .253
Time to first passage of flatus (hours) 63.1+19 48.2+19 .149
Time to first bowel movement (hours) 62.4+18.5 60 + 16.1 713
Length of hospital stay (days) 48+1.9 4.7+1.6 .907

Note. VAS: visual analog scale

Toxic levels of lidocaine first present as subclinical symp-
toms before reaching clinical manifestations: the literature
reports perioral numbness, tingling in fingers and elsewhere
before higher pretoxic level of lidocaine. We developed an
assessment based upon the subclinical symptoms to evalu-
ate our primary safety outcome. In our study, subjects who
received lidocaine did not report increased symptoms of li-
docaine toxicity compared to subjects who received placebo.
Additionally, hypertension was measured as an objective out-
come of lidocaine toxicity. Patients in the lidocaine group did
not have significantly higher blood pressures relative to the
placebo group. Neither the lidocaine nor the placebo group
showed postoperative hypertension, indicating that pain was
adequately controlled after the procedure. Neither group
experienced post-operative cardiovascular or neurological
adverse events. From these assessments, we concluded that
intravenous lidocaine was safe to administer intraoperatively
during RYGB surgery.

Lidocaine infusion trials involving intra-abdominal surgery

14

demonstrated a significant reduction in total analgesic intake
in the postoperative period up to 48 to 72 hours.[*~13:15-17]
The reductions in analgesic requirements were between 33%
to 35% when lidocaine infusion was maintained for 0-1 hour
postoperatively, and up to 83% compared with placebo group
when lidocaine infusion was continued for 24 hours postop-
eratively.[">! In our report, the first VAS score was obtained
at 6 hours post-op, possibly when the effect of lidocaine
was dissipated and the small differences between lidocaine
and placebo group do not reach significance. The Kaba et al.
study involving laparoscopic colectomy further indicated that
lidocaine infusion maintained for 24 hours postoperatively
was more effective in reducing pain during mobilization and
when coughing than at rest for 0 to 24 hours, while abdominal
discomfort was also significantly reduced by lidocaine.

De Oliveira et al. published a similar study, powered to mea-
sure quality of recovery, and reported that continuous intra-
venous lidocaine infusion during bariatric surgery decreased
opioid consumption and improved the patients’ quality of
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recovery in morbidly obese patients (BMI 42-54 kg/m?).[15)
The results of our pilot study also suggest superiority of
lidocaine infusion for immediate post-operative pain con-
trol when compared to placebo. Subjects who received in-
travenous lidocaine reported slightly lower pain scores, on
average, than subjects who received placebo, but the differ-
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ence did not reach statistical significance. Additionally, we
observed a trend toward decreased consumption of narcotic
analgesics in lidocaine patients, but the difference was again
not statistically significant. The sample size for this study
was limited and did not provide our study with adequate
power to detect statistically significant differences.
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Figure 2. Postoperative VAS pain scores

The mean coughing and moving pain scores were slightly higher for the lidocaine group than the placebo group, but no statistically
significant differences were seen in the VAS pain scores between groups

Several trials that investigated the impact of intravenous li-
docaine infusion on postoperative analgesia and recovery
from abdominal surgery also showed that lidocaine signif-
icantly expedited return of bowel function.*-13:15-171 The
first passage of flatus occurred 8 to 24 hours earlier and
the first bowel movement occurred 12 to 28 hours earlier
in lidocaine-treated patients compared with placebo recipi-
ents.["?! Rimback et al. reported significantly earlier return
of propulsive motility in the colon in the lidocaine-treated
group after cholecystectomy.!'”! Another study reported that
time until which patients could tolerate solid foods was no-
tably shorter in lidocaine-treated patients even though lido-
caine was terminated at 4 hours postoperative.!!’! In patients

Published by Sciedu Press

having laparoscopic colectomies, where lidocaine was ad-
ministered for 24 hours postoperative, first flatus was noted
to return 12 hours earlier and defecation returned 24 hours
earlier in lidocaine-treated patients.””! Our results did not
show any differences in the time to first passage of flatus or
time to first bowel movement. However, our study was not
powered to measure this outcome.

Length of hospital stay was also shown to be significantly
reduced for lidocaine-treated patients.[* !> 131 The time to
hospital discharge was an average of 1.1 days shorter in
the lidocaine group even though lidocaine infusion was ter-
minated 1 hour postoperatively.['*! The Kaba et al. study,
where lidocaine infusion was continued 24 hours postopera-
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tively, also showed that hospital stay was 1 day shorter in the
lidocaine-treated group.”! A meta-analysis of five random-
ized controlled trials including 220 patients also reported that
lidocaine-treated patients undergoing open or laparoscopic
abdominal surgery have shorter length of hospital stay than
the control groups.!'?! However, De Oliveira et al. reported
no difference in time to meet hospital discharge between the
lidocaine group and the saline control group after bariatric
surgery. We also did not find a difference in length of stay.[!>!

This prospective trial has limitations regarding sample size
and patient selection as it was designed to serve as a pilot
study to assess safety with the intent to complete a larger
randomized, prospective trial. Based upon evaluation of sub-
clinical symptoms, we found that intraoperative infusions in
the bariatric population are safe. A follow-up study with a

larger cohort would help us establish efficacy of lidocaine in
managing post-operative pain in obese patients and further
build upon the results of De Olivera and colleagues.!!!

5. CONCLUSIONS

Our pilot study documents that a continuous intraoperative li-
docaine infusion in adult bariatric patients with BMI ranging
from 40 kg/m? to 60 kg/m? can be safely undertaken at the
infusion rate of 2 mg/kg/hr. Our study suggests the need for
a larger prospective study in which we would start lidocaine
infusion at the end of the surgical procedure and maintain it
for some time post-operatively.
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