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Effects of an intravenous
lidocaine bolus before tracheal
extubation on recovery after
breast surgery — Lidocaine

at the End (LATE) study: a
randomized controlled clinical
trial

Aim To investigate whether IV lidocaine improves emer-
gence, early recovery, and late recovery after general anes-
thesia in women who undergo breast surgery.

Methods Sixty-seven women with American Society of
Anesthesiologists physical status I-ll, scheduled for breast
surgery were randomized to receive an IV lidocaine 1.5
mg/kg bolus (n=34) or saline placebo (n=33) before tra-
cheal extubation. Anesthesia was induced with thiopental,
vecuronium, and fentanyl, and maintained with sevoflu-
rane~1 MAC and 50% nitrous-oxide in oxygen. No post-
operative nausea and vomiting (PONV) prophylaxis was
given. Time to extubation, bucking before extubation, and
quality of emergence, as well as early and late recovery
(coughing post-extubation, sore throat, PONV, and pain
scores) within 24 hours postoperatively were evaluated.
Diclofenac and meperidine were used for the treatment of
pain and metoclopramide for PONV.

Results The groups did not significantly differ in demo-
graphics, intraoperative data, or PONV risk scores. Extuba-
tion was ~ 8 minutes in both groups. Patients who received
IV lidocaine had significantly smoother recovery, both sta-
tistically and clinically; they had better extubation quality
scores (1.5 [1-3] vs 3 [1-5], P<0.001), less bucking before
extubation (38% vs 91%, P<0.001), less coughing after ex-
tubation (at 1 min 18% vs 42%, P=0.026; and at 24 hours
9% vs 27%, P=0.049), and less sore throat (6% vs 48%,
P<0.001). Late PONV decreased (3% vs 24%, P=0.013).
There were no differences in pain scores and treatment.

Conclusion In women who underwent breast surgery,
IV lidocaine bolus administered just before extubation at-
tenuated bucking, cough and sore throat, and PONV for
24 hours after general anesthesia, without prolonging the
emergence.
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Smooth emergence and recovery from anesthesia are an
important part of anesthesia practice. Avoiding bucking
and coughing on emergence reduces multiple postopera-
tive complications ranging from wound dehiscence and
hematomas, especially in plastic and hernia repair surger-
ies, to an increase in hemodynamic response, which could
lead to acute cardiovascular events and increased intraocu-
lar and intracranial pressure. One way of reducing bucking
and coughing on emergence is IV lidocaine given before
endotracheal extubation. A recent meta-analysis of 16 stud-
ies (n=1516) showed that early recovery was improved by
administration of 1-1.5 mg/kg of IV lidocaine (1). The meta-
analysis included all studies regardless of timing when li-
docaine was given, either preoperatively (pre-induction or
on induction) or intraoperatively (from the end of surgery,
on wound closure, on reversal of neuromuscular blockade
up to two minutes before extubation). It showed large re-
ductions in post-extubation cough (risk ratio [RR] 0.64; 95%
confidence interval [Cl] 0.48-0.86) and in postoperative sore
throat at 1 h (RR 0.46; 95% Cl 0.32-0.67) but not in late recov-
ery or post-operative nausea and vomiting (PONV) (1).

Since the data about the influence of pre-extubation lido-
caine on early and late recovery are sparse, we investigat-
ed whether IV lidocaine would improve emergence and
prevent complications in early and late recovery after gen-
eral anesthesia in women undergoing breast surgery. The
primary outcome was the quality of the emergence after
general anesthesia (bucking and coughing). The second-
ary outcomes were PONV and postoperative pain.

PARTICIPANTS AND METHODS

All procedures were performed at Zadar General Hospital,
a single-center regional medical hospital, between July
2007 and December 2013. This study was retroactively
registered in ISRCTN because at the time when it was ap-
proved by an institutional review board and recruitment
started, registration was not required. Written informed
consent was obtained from all patients before any study
procedures were performed. This prospective, double-
blinded, randomized controlled trial was approved by the
Institutional Ethics Committee, General Hospital Zadar (01-
1280/07). The study was conducted in accordance with
the principles of the Declaration of Helsinki.

Participants

We enrolled 67 adult women with American Society of An-
esthesiologists physical status | to Il undergoing breast tu-

mor surgery (lumpectomy, simple mastectomy, radical or
modified radical mastectomy). Exclusion criteria were ex-
pected difficult intubation, multiple intubation attempts,
the history of sore throat, cough and respiratory infections,
or having been intubated within the last two months,
chronic obstructive lung disease, asthma, treatment with
B-blocking agents, known hypersensitivity to drugs used
in the study protocol, and obesity (body mass index >30
kg/m?). Predictors for PONV were also assessed. Patients
were not included if the protocol was broken or conditions
arose that influenced outcomes during the surgery, such
as unexpected intraoperative drug allergy, severe intraop-
erative hypotension lasting more than three minutes, peri-
operative hypoxia lasting more than one minute, excessive
blood loss, difficult intubation, or serious postoperative
surgical complications.

Management of anesthesia

All patients received 7.5 mg of midazolam per os (PO) 1
hour before the surgery with no prophylactic antiemetics,
which was the standard of care at the hospital at the time
of the study. We used standard monitoring, including elec-
trocardiography, noninvasive blood pressure, pulse oxim-
etry, and capnography. Anesthesia was induced with thio-
pental 5 mg/kg, fentanyl 1 pg/kg, and vecuronium 0.1 mg/
kg. Patients were manually ventilated via face mask with
oxygen 6 L/min for three minutes before intubation. An
endotracheal tube (ETT) 7.5 mm was used. ETT cuff pres-
sure was measured with an analog manometer to avoid
increases higher than 20 cmH,0 owing to diffusion of ni-
trous oxide (N O). Anesthesia was maintained with sevoflu-
rane 0.8%-1.5% concentration~1 minimum alveolar con-
centration (MAC) and 50% N,O in oxygen with fresh gas
flow 2 L/min. Supplemental bolus doses of fentany! (1 pg/
kg) were added to keep heart rate (HR) and blood pres-
sure within 20% of baseline values but not within the last
30 minutes before extubation. Additional vecuronium was
added to maintain one to two twitches on the train-of-four
(TOF) monitor. Patients’ lungs were mechanically ventilat-
ed to maintain normocapnia (end tidal CO,~35 mm Hg).
All patients received about 10 mL/kg/h of crystalloids dur-
ing surgery.

Randomization
Patients were randomized by computer-generated ran-
dom numbers to receive either lidocaine (GLido) or the

same volume of saline (GSaline) on the emergence
from anesthesia. At the end of skin closure, volatile
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anesthetic and N_O were switched off, neostigmine 2.5 mg
and atropine 1 mg for neuromuscular blockade reversal
were given, and the fresh gas inflow rate was increased to
7 L/min of 100% oxygen. At that time, patients received
2% lidocaine (1.5 mg/kg) or the same amount of saline. No
physical stimulations were applied during emergence. Pa-
tients were extubated when they achieved a spontaneous
respiratory rate greater than 10 per minute with end-tid-
al CO,<45 mm Hg and minimum tidal volume of 300 mL,
reversal of neuromuscular blockade TOF 4 with sustained
tetany, eye opening, strong hand grip, or when demon-
strating intentional movement of the extremities, raising
the head, or attempting to self-extubate.

Outcome measures

Early recovery times (from delivery of 1009% oxygen to first
eye opening and response to verbal commands, to extu-
bation and orientation to time and place) were recorded
by a blinded anesthesiologist who did not perform anes-

nu,

thesia. A simple verbal order to “open your eyes,“squeeze
my hand,“open your mouth,” or “stick out your tongue”was
given every 15 seconds during emergence. The number
of bucking episodes before extubation and the number
of cough and sore throat episodes at one, three, and five
minutes after extubation, as well as at two and 24 hours
postoperatively were recorded. The quality of tracheal ex-
tubation was evaluated on a five-rating scale (1 =no cough
or buck; 2=very smooth, minimal coughing; 3=moderate
coughing; 4=large degree of coughing or bucking; and
5=poor extubation, very uncomfortable) (2). Systolic, dia-
stolic, and mean blood pressures, heart rate (HR, beats per
minute [bpm]) before induction of anesthesia and imme-
diately before and after extubation were also measured.

An anesthesiologist who was blinded to the study pro-
tocol noted complications during emergence in oper-
ating room (OR): laryngospasm, bronchospasm, cessa-
tion of breathing (number of episodes and duration in
seconds), cyanosis, SpO,<90%, aspiration of gastric con-
tents and secretions, severe restlessness/agitation (bites
ETT, throws self around, kicks hands and feet), vomiting
and/or retching, hypertension >35% of preoperative val-
ues, tachycardia >35% of preoperative values, bradycar-
dia, or hypotension. The same blinded anesthesiologist
estimated the quality of emergence (0=calm patient,
no adverse events, cooperative patient; 1=calm pa-
tient, one adverse event, patient trying to cooperate;
2 =restlessness, one adverse event, uncooperative
patient; 3 =restless, at least two adverse events,
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trying to cooperate; 4 =restless, at least two complica-
tions, uncooperative patient).

A modified Aldrete score (0-10 points) was used to deter-
mine OR and post-anesthesia care unit discharge readi-
ness (=9 points). Postoperatively, patients were allowed
to drink after three hours, if tolerated. All patients stayed
in hospital for at least 24 hours. The incidence of post-
operative nausea (PON), vomiting (POV), and the use of
rescue antiemetic were assessed at two and 24 hours af-
ter surgery. Patients were considered to have had PONV
if they experienced at least one episode of nausea, vom-
iting, or retching, or any combination of these during
the initial 24 postoperative hours. POV was defined as at
least one episode of vomiting or retching that occurred
within 24 postoperative hours. PONV was defined as ear-
ly (within the first two hours) or late (2-24 postoperative
hours). Severity of pain was evaluated with a 100-mm vi-
sual analog scale (VAS) at the same time points (0=no
pain to 100=maximum pain). The same blinded anesthe-
siologist collected postoperative data. Rescue antiemet-
ic (metoclopramide 0.4 mg/kg V) was given to patients
who experienced two or more episodes of vomiting and/
or retching within 30 min, any nausea lasting more than
15 min, or nausea VAS score 50 mm or greater, or when
they requested treatment. The pain VAS score and the
total amount of postoperative opioids were recorded at
two and 24 h after surgery. Diclofenac 75 mg intramuscu-
lar injection (IM) was given immediately at the arrival to
the recovery room. For severe pain (VAS>40 mm), mepe-
ridine up to 100 mg IV was used and repeated four hours
later if needed.

Statistical analysis

The sample size was calculated on the assumption that the
incidence of coughing at the end of the anesthesia would
be in two-thirds of patients (66%) and that lidocaine would
decrease by 50% (to one third of the patients, 33%), thus
33 patients in each group for the primary outcome were
needed for a power of 0.8 and alpha level of <0.05. We es-
timated a 10% drop-out rate. Data are presented as mean
(SD) or median (range). The normality of distribution was
tested with a D’Agostino-Pearson test. The significance
of differences between the categorical variables was as-
sessed with a Fisher exact test or chi square test, and that
between continuous variables with a Mann-Whitney test
or t test. P<0.05 was considered significant. Data analysis
was performed with IBM SPSS Statistics, v. 22.0 (IBM Corp,
Armonk, NY, USA).
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RESULTS

Of 73 women who were initially screened for eligibility,
six were excluded. Figure 1 presents the flowchart of the
study enrollment and the reasons for the exclusion. Of the
remaining 67 patients, 34 were randomized into GLido and
33 into GSaline. No significant differences were observed
between the groups in demographics, PONV risks (Table
1), and preoperative data (Table 2). Surgery time was signif-
icantly shorter (on average 17 minutes) in GLido, but there
was no significant difference in anesthesia times even
though anesthesia lasted 13 min less in GLido (Table 2).

A IV lidocaine bolus on emergence was administered
about eight minutes before extubation in both groups

and did not delay extubation. All emergence variables, ei-
ther by subjective (emergence and extubation scores) or
objective criteria (bucking and hemodynamics), were sig-
nificantly improved (P<0.001) (Table 3). The greatest im-
provement was observed in the number of patients who
bucked before extubation (91% vs 38%) in GSaline vs GLi-
do, respectively. Furthermore, in GSaline 10 patients had
10 or more episodes of bucking (up to 19 episodes), while
only one patient in GlLido had more than five episodes
(only seven episodes). The average number of bucking
episodes was clinically and statistically significantly lower
in GLido compared with GSaline (0.97 +1.64 vs 5.89+4.99;
median 0 [0-7] vs 5 [0-19], P<0.001). The Extubation Qual-
ity Score was on average clinically and statistically signif-
icantly higher in GlLido (1.58+0.66 vs 3.15+1.00; median

Eligible (n=73)

Excluded (n=6)

Declined to participate (n=1)
Multiple attempts to intubate (n=1)
»|  Severe preop coughing (n=1)
Protocol violation (n=2)
Patient received antiemetic
prophylaxis (n=1)

Randomized (n=67)

|

-
z
L
=
-
-
o
74
z
w
\ 4
8
E Lidocaine group (n=34)
[3)
S Received intervention (n=34)
<
A4
5
z Lost to follow-up (n=0)
(o]
2 Discontinued intervention (n=0)
2
Y
%)
E Analyzed (n=34)
-
:z: Excluded from analysis (n=0)

A 4

Saline group (n=33)

Received intervention (n=33)

A

Lost to follow-up (n=0)

Discontinued intervention (n=0)

4

Analyzed (n=33)

Excluded from analysis (n=0)

FIGURE 1. Consolidated Standards of Reporting Trails flow diagram of the study.
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(1.5[1-3]vs 3[1-5], P<0.001), as well as the Quality of Emer-
gence Score (0.35+0.69 vs 1.78+1.20; median 0 [0-3] vs 1
[0-4], P<0.001) (Table 3).

Lidocaine also significantly improved recovery after extu-
bation (Table 4). Post-extubation coughing within the first
minute was significantly less frequent in GLido vs GSaline
(18% vs 42%; P=0.026). Moreover, only one patient in GLi-
do had more than one coughing episode (three episodes)
compared with 10 patients in GSaline (two had 11 and 12
episodes). The average number of coughing episodes was
significantly lower in GLido (1.33+0.82 vs 3.93+3.54; me-
dian 1 [1-3] vs 3 [1-12]). Beyond the first minute, there was
no difference in early coughing between groups, but there
was a difference between two and 24 hours (Table 4). Lido-

Croat Med J. 2023;64:222-30

caine reduced the incidence of sore throat tremendously;
only two patients reported sore throat in the first 24 h vs
10 patients in GSaline. Also, the total number of patients
with complications on emergence was reduced in GlLido
(18% vs 55%; P=0.002) (Table 4). All patients in GLido had
an Aldrete score of 10, while four patients in GSaline had a
score of 9 on exit from the OR. The difference was statisti-
cally (P=0.039) but not clinically significant. The hemody-
namic response on emergence and extubation was signifi-
cantly attenuated in the GLido group (Table 3). Anincrease
in HR in GLido was only 3 bpm, while in GSaline it was 13,
P<0.001.

IV lidocaine bolus on emergence reduced PONV at all mea-
surements, but a significant difference was observed only

TABLE 1. Demographic data of patients who received an IV lidocaine 1.5 mg/kg bolus or saline placebo*

Variables Saline group N=33 Lidocaine group N=34
Age (years) 542+11.2 49.7+94

ASA physical status

| 22 (66.6) 27 (794)

Il 11(333) 7 (20.6)

Type of surgery, mastectomy

with nodes dissection 15 (45.5) 16 (47.0)

simple mastectomy 2(58
lumpectomy 18 (54.5) 16 (47.0)

Weight (kg) 7361146 67.3+109

Height (cm) 1673£59 168.0+5.1

Body mass index (kg/m?) 26.2+45 23.8+36

Apfel score (1-4) 2(1-4) 2(1-3)

PONV history 8(24.2) 8(23.5)

H/o motion sickness 9(27.7) 9 (26.4)
Smoking 10 (30.3) 9 (37.5)
*Abbreviations: ASA - American Society of Anesthesiology; H/o - history of; PONV - postoperative nausea and vomiting.

tData are expressed as mean + standard deviation, median (min-max value) or n (%).

TABLE 2. Perioperative data of patients who received an IV lidocaine 1.5 mg/kg bolus or saline placebo?

Variables Saline group N=33 Lidocaine group N=34 P
Preoperative

APAIS* score 181+64 173+£59

anxiety APAIS score 14 (4-20) 11 (4-20)

systolic blood pressure (mmHg) 136.4+18.5 128.7+17.2

diastolic pressure (mmHg) 81.3+83 793+90

heart rate (beats/min) 740+10.3 747+13

Operative

surgery time (min) 70.8+36.7 53.8+29.8 0.041
anesthesia time (min) 88.7+34.5 75.8+254 0.084
fentanyl (ug) 200 (100-350) 200 (100-300) 0478
thiopental (mg) 350 (250-500) 300 (250-400) 0.051

*APAIS - Amsterdam Preoperative Anxiety and Information Scale (score >11 identifies an anxious patient).
tData are expressed as mean + standard deviation or median (min-max value).

www.cmj.hr
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TABLE 3. Emergence data of patients who received an IV lidocaine 1.5 mg/kg bolus or saline placebo*

CM)

Variables Saline group N=33 Lidocaine group N=34
Eyes opening (sec) 471.5+261.1 4879+150.2
Clenching the fist (sec) 510.1+2274 532.1+265.7
Extubation (sec) 502.6+245.1 5009+150.5
Following commands (sec) 651.0+258.2 653.7+4437
Bucking until extubation 30(90.9) 13(383)
Extubation Quality Score* 3(1-5) 1.5 (1-3)
Quality of emergence score

0 3(9.0) 25 (73.5)

1 15 (45.4) 7 (20.6)
2 6 (18.1) 129
3 5(15.1) 1(29)

4 4(12.1) 0
Before extubation

SBP (mmHg) 14144221 132.5+20.2
MBP (mmHg) 1074+14.0 101.5+£153
DBP (mmHg) 89.8+124 86.7£13.0
HR (beats/min) 83.6+178 783+169
Post extubation

SBP (mmHg) 151.7+18.7 1374+18.7
MBP (mmHg) 1134+£145 105.8+14.4
DBP (mmHg) 91.5+£13.1 89.4+14.0
HR (beats/min) 871+16.8 80.5+15.0
Changes in hemodynamics

SBP delta (mmHg) 12 (2-45) 5(0-18)
MBP delta (mmHg) 9 (0-47) 4(0-17)
DBP delta (mmHq) 11 (0-51) 3(0-20)
HR delta (beats/min) 13 (0-55) 3(1-26)

*Abbreviations: SBP - systolic blood pressure; MBP - mean blood pressure; DBP - diastolic pressure, HR - heart rate.
tData are expressed as mean+SD, median (min-max value), or n (%).

0.262
0.679
0.377
0.594
<0.001
<0.001

<0.001

0.094
0.104
0.313
0.219

0.003
0.036
0.517
0.098

<0.001
0.006
0.003
<0.001

$Extubation Quality Score: 1=no cough or bucking, 2=very smooth, minimal coughing, 3=moderate coughing, 4=large degree of coughing or
bucking, 5=poor extubation, very uncomfortable. Quality of awakening score: 0=calm patient, no adverse events, cooperative patient; 1=calm pa-
tient, one adverse event, patient trying to cooperate; 2 =restless, one adverse event, uncooperative patient; 3=restless, at least two adverse events,

trying to cooperate; 4 =restless, at least two adverse events, uncooperative patient.

TABLE 4. Recovery data of patients who received an IV lidocaine 1.5 mg/kg bolus or saline placebo*

Variables Saline group N=33 Lidocaine group N=34
Coughing

0-1 min 14 (42.4) 6(17.6)
1-3 min 7(21.2) 3(8.8)
3-5min 4(12.1) 6 (17.6)
2h 6(18.2) 2 (0.6)
2-24 h 9(27.3) 3(8.8)
Sore throat

2h 10 (30.3) 19
2-24 h 10(30.3) 129
24 h 16 (48.4) 2(5.8)
All complications 18 (54.5) 6(176)
Aldrete score 10 (9-10) 10 (10-10)

*Data are expressed as n (%) or median (minimal-maximal value).

0.026
0.155
0.526
0.121
0.049

0.007
0.007
<0.001
0.002
0.039
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inlate PONV (3% vs 24%, P=0.13) and late PON (3% vs 21%,
P=0.27) (Table 5). All patients in both groups received di-
clofenac IM at the end of the surgery. There were no differ-
ences in postoperative pain or pain medications between
the groups (Table 6). No signs of lidocaine adverse effects
or toxicity were noted in any patient.

DISCUSSION

The results of our Lidocaine at the End (LATE) study showed
profound effects of IV lidocaine on early and late recovery
without delaying extubation when given at the end of the
surgery after the skin closure was completed, neuromus-
cular blockade reversal was given, and anesthetic gases
were turned off.

The most striking improvement was the decreased num-
ber of patients who bucked before extubation by more
than half (GSaline 91% vs GLido 38%), number needed to
treat (NNT) of two, as well as the number of bucking epi-
sodes (GLido 0 [0-7] vs GSaline 5 [0-19]). Early coughing
was also improved (GSaline 42% vs GLido 18%), with a NNT
of four. This agrees with the findings of a recent meta-anal-
ysis, which showed a NNT of five for postoperative cough
(1). To our knowledge, this is the first study to separate
bucking before extubation and coughing after extubation,
as well as to frequently measure coughing after extuba-

Croat Med J. 2023;64:222-30

tion. We believe that it is important to report bucking be-
fore extubation separately, not only for research purposes
but also from a clinical standpoint. For instance, anesthesia
personnel could respond to patients having episodes of
multiple/severe bucking by extubating them before extu-
bation criteria are reached, thus putting them at risk of re-
spiratory complications. Reducing bucking by more than
half could significantly improve outcomes, especially in
patients who would be completely awake before extuba-
tion (difficult intubation or with sleep apnea) after surgery,
which demands avoiding bucking. Indeed, in our study,
all combined emergence complications were decreased
3-fold (GSaline 55% vs GLido 18%), with NNT 2. Moreover,
the quality of emergence measured by a blinded anesthe-
siologist was smoother in patients who received IV lido-
caine, a finding that could be important in high-risk pa-
tients.

Although the exact mechanism of how IV lidocaine reduc-
es bucking and coughing is not well understood, the tim-
ing of its administration is important. If IV lidocaine is given
too early, its effect could already be dissipating. Indeed, IV
lidocaine did not reduce post-extubation cough when it
was given on average 21 minutes before extubation (3).
Even 10 minutes before extubation might be too early
(4,5). On the contrary, if it is given too close to extubation
it might not work either. For example, when IV lidocaine

TABLE 5. Postoperative nausea and vomiting (PONV) data of patients who received an IV lidocaine 1.5 mg/kg bolus or saline placebo*

Variables Saline group N=33
PONV 13(39.3)
early (2 h) 11 (33.3)
late (2-24 h) 8(24.2)
o) 8(24.2)
early (2 h) 7(21.2)
late (2-24 h) 6(18.1)
PON 13 (40.6)
early (2 h) 11 (33.3)
late (2-24 h) 7(21.2)
Rescue antiemetic 10 (30.3)

*Data are expressed as n (%).

Lidocaine group N=34 P
7 (20.6) 0.157
7 (20.6) 0.368

1(29) 0.013
3(8.8) 0.170
13.0 0.054
19 0.054
7 (20.6) 0133
6 (18.1) 0.260
19 0.027
3(8.8) 0.050

TABLE 6. Postoperative pain of patients who received an IV lidocaine 1.5 mg/kg bolus or saline placebo*

Variables Saline group N=33 Lidocaine group N=34 P

Visual analog scale painat2 h 20 (0-70) 22.5(0-70) 0.432
Visual analog scale pain at 24 h 10 (0-30) 0 (0-30) 0.743
Pethidine (rescue) 11 (34.4) 9 (26.4) 0.667
Diclofenac (second dose) 5(15.0) 1(29) 0.105
Any rescue 13 (39.4) 10 (29.4) 0.547

*Data are expressed as n (%) or median (minimum-maximum value).
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was given just three minutes before extubation, it had no
effect on coughing (6). Between five (7) and eight minutes
(our LATE study) before extubation could be a sweet spot
for reducing bucking and coughing on emergence. In our
study, lidocaine was given when the surgery was complet-
ed, gasses were turned off (sevoflurane/50%N.0), and re-
versal was administered, which made extubation time (~8
minutes) highly predictable. This timing might correlate
with IV lidocaine peak plasma concentration after a single
IV bolus dose with a rapid decline after five minutes (8).

Our study confirmed the beneficial effect of IV lidocaine on
postoperative sore throat. It almost completely eliminated
it, with only two patients reporting sore throat within 24
h, with a NNT of 2.4. The meta-analysis (1) showed a NNT
of four. The difference could be explained by the timing
of IV lidocaine administration because the meta-analysis
analyzed all perioperative administrations of IV lidocaine
including preinduction. Also, as in most previous studies,
IV lidocaine’s influence on hemodynamics was confirmed.
Changes in blood pressures were on average 10 mm Hg
lower in GLido than in GSaline after extubation. This finding
might not be clinically significant, but HR was also lower by
10 bpm, which could be clinically significant. HR in GLido
was practically unchanged with a delta of only 3 bpm.

The influence of IV lidocaine bolus administered on emer-
gence on PONV was less investigated, and the evidence
was of very low quality. A meta-analysis of perioperative
infusion of lidocaine showed a reduction in PONV (9). The
incidence of early PONV was 20.1% (45:218) of participants
in the lidocaine group and 28.4% (63:222) of participants in
the control group, with a NNT of 12. Late PONV (within 72
h postoperatively) occurred in 26.6% (154: 545) of lidocaine
participants and in 35.6% (192:539) of control participants,
with a NNT of 11. A meta-analysis of IV bolus of lidocaine in
pediatric patients showed that intravenous lidocaine may
reduce the incidence of PONV, but the quality of the evi-
dence was very low (10). The incidence of PONV within 24
hours after anesthesia was 3.73% in the lidocaine group
and 4.87% in the control group (NNT of 100) (10). In our
study, lidocaine reduced the incidence of PONV within the
first 24 h almost by half (GSaline 39.3% vs GLido 20.6%, NNT
of 5.5), but the difference was not significant, probably be-
cause the study was underpowered. All other incidences
were reduced in both early and late POV/PON but only late
PONV reached significance. IV lidocaine bolus also border-
line non-significantly reduced the use of rescue antiemet-
ics (GSaline 30.2% vs GLido 8.8%, NNT of 4.5). This suggests
that IV lidocaine may clinically significantly reduce PONV

and the use of antiemetics. One of the differences be-
tween studies is the type of surgery and the use of PONV
prophylaxis. In our study, we did not use any PONV prophy-
laxis, which was the standard in our hospital at the time of
the study. This gave us a "raw” effect of IV lidocaine bolus,
but its clinical benefit may be attenuated by routine use of
antiemetics.

Limitations of our study include that it was done in one
center, in only one type of surgery, and during relatively
short duration of surgery. Our results may not be general-
ized to other types of surgery. Since we administered IV li-
docaine at the end of the surgery, one may expect similar
results in longer surgeries. Another limitation is the small
number of patients in each group, which may render the
study underpowered for the secondary outcome (PONV),
as discussed above. The strength of our study is that anes-
thesia emergence was standardized and extubation tim-
ing was highly predictable. We believe that it is impor-
tant to separate extubation bucking from postoperative
coughing. These conditions may have different etiologies:
pre-extubation bucking is mostly, if not exclusively, caused
by direct ETT stimulation of the trachea but post-extuba-
tion coughing is mostly caused by secretions and injury of
the tracheal mucosa. We think that in future studies pre-
extubation bucking should be separately reported from
post-extubation/post-operative coughing. An additional
strength is that our study showed “raw” (without any PONV
prophylaxis) effect of IV lidocaine on PONV.

In summary, our LATE study showed an overwhelming
beneficial effect of an IV lidocaine 1.5 mg/kg bolus given
eight minutes before extubation on bucking, coughing,
sore throat, increase in HR and BP, as well as PONV without
any delay in extubation time.
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