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Abstract

AIM: To determine whether topical lidocaine benefits
esophagogastroduoduenoscopy (EGD) by decreasing
propofol dose necessary for sedation or procedure-
related complications.

METHODS: The study was designed as a prospective,
single centre, double blind, randomised clinical trial
and was conducted in 2012 between January and May
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(NCT01489891). Consecutive patients undergoing EGD
were randomly assigned to receive supplemental topi-
cal lidocaine (L; 50 mg in an excipient solution which
was applied as a spray to the oropharynx) or placebo
(P; taste excipients solution without active substance,
similarly delivered) prior to the standard propofol seda-
tion procedure. The propofol was administered as a
bolus intravenous (/v) dose, with patients in the L and
P groups receiving initial doses based on the patient’s
American Society of Anaesthesiologists (ASA) classifica-
tion (ASA 1 -1I: 0.50-0.60 mg/kg; ASA TI-1V: 0.25-0.35
mg/kg), followed by 10-20 mg /v dose every 30-60 s at
the anaesthetist’s discretion. Vital signs, anthropometric
measurements, amount of propofol administered, seda-
tion level reached, examination time, and the subjec-
tive assessments of the endoscopist’s and anaesthetist’
s satisfaction (based upon a four point Likert scale)
were recorded. All statistical tests were performed by
the Stata statistical software suite (Release 11, 2009;
StataCorp, LP, College Station, TX, United States).

RESULTS: No significant differences were found be-
tween the groups treated with lidocaine or placebo in
terms of total propofol dose (310.7 = 139.2 mg/kg per
min vs 280.1 £ 87.7 mg/kg per min, P = 0.15) or intra-
procedural propofol dose (135.3 + 151.7 mg/kg per min
vs 122.7 £ 96.5 mg/kg per min, 2 = 0.58). Only when
the L and P groups were analysed with the particular
subgroups of female, < 65-years-old, and lower anaes-
thetic risk level (ASA I -1I) was a statistically significant
difference found (L: 336.5 + 141.2 mg/kg per min vs
P: 284.6 + 91.2 mg/kg per min, P = 0.03) for greater
total propofol requirements). The total incidence of
complications was also similar between the two groups,
with the L group showing a complication rate of 32.2%
(95%CI: 21.6-45.0) and the P group showing a compli-
cation rate of 26.7% (95%CI: 17.0-39.0). In addition,
the use of lidocaine had no effect on the anaesthetist’
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s or endoscopist’s satisfaction with the procedure.
Thus, the endoscopist’s satisfaction Likert assessments
were equally distributed among the L and P groups:
unsatisfactory, [L: 6.8% (95%CI: 2.2-15.5) vs P: 0%
(95%CI: 0-4.8); neutral, L: 10.1% (95%CI: 4.2-19.9)
vs P: 15% (95%CI: 7.6-25.7)]; satisfactory, [L: 25.4%
(95%CI: 10-29.6) vs P: 18.3% (95%CI: 15.5-37.6);
and very satisfactory, L: 57.6% (95%CI: 54-77.7) vs
P: 66.6% (95%CI: 44.8-69.7)]. Likewise, the anaes-
thetist’s satisfaction Likert assessments regarding the
ease of maintaining a patient at an optimum sedation
level without agitation or modification of the projected
sedation protocol were not affected by the application
of lidocaine, as evidenced by the lack of significant dif-
ferences between the scores for the placebo group:
unsatisfactory, L: 5.8% (95%CI: 1.3-13.2) vs P: 0%
(95%CI: 0-4.8); neutral, L: 16.9% (95%CI: 8.9-28.4)
vs P: 16.7% (95%CI: 8.8-27.7); satisfactory, L: 15.2%
(95%CI: 7.7-26.1) vs P: 20.3% (95%CI: 11.3-31.6);
and very satisfactory, L: 62.7% (95%CI: 49.9-74.3) vs
P: 63.3% (95%CI: 50.6-74.7)

CONCLUSION: Topical pharyngeal anaesthesia is safe
in EGD but does not reduce the necessary dose of
propofol or improve the anaesthetist’s or endoscopist’s
satisfaction with the procedure.

© 2013 Baishideng. All rights reserved.

Key words: Lidocaine; Propofol; Esophagogastroduode-
noscopy; Sedation; Adverse effects

Core tip: We are pleased to report the second study
in the literature about the possible efficacy of using
an adjuvant topical anaesthesia, in this case lidocaine
applied as a spray to the oropharynx, during esopha-
gogastroduodenoscopy performed under sedation with
propofol. This study is unique, however, in that it is the
first randomized controlled trial demonstrating that this
routine application has no beneficial effect on reduc-
tion of propofol dose or procedure-related complica-
tions, or on improved satisfaction of the endoscopist or
anaesthetist. These findings may help to improve and
streamline the current procedures used for endoscopy
sedation, saving resources such as time during surgery
and monetary costs for the topical agent.

de la Morena F, Santander C, Esteban C, de Cuenca B, Garcia JA,
Sanchez J, Moreno R. Usefulness of applying lidocaine in esoph-
agogastroduodenoscopy performed under sedation with propofol.
World J Gastrointest Endosc 2013; 5(5): 231-239 Available
from: URL: http://www.wjgnet.com/1948-5190/full/v5/i5/231.
htm DOI: http://dx.doi.org/10.4253/wjge.v5.i5.231

INTRODUCTION

Sedation in gastrointestinal endoscopy was traditionally
performed with benzodiazepines in isolation or in com-
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bination with opioids. However, since the introduction of
propofol neatly two decades ago, this very powerful ultra-
short action hypnotic agent has emerged as the primary
method for sedation in digestive endoscopy[w. Neverthe-
less, its use is not without risk”, such as serious cardiore-
spiratory consequences[ﬁ], and the ability to resolve cases
of over-sedation is hindered by the lack of antagonists.

Previous studies of non-sedated esophagogastroduo-
denoscopy (EGD) have shown that the use of topical
pharyngeal anaesthesia improves the patients’ perceived
satisfaction with the procedureml. Another study of pa-
tients undergoing EGD with sedation via the traditional
drugs indicated that administration of topical anaesthesia
facilitated the endoscopic examination and increased
patients’ tolerance”. However, this beneficial effect has
not been sufficiently researched in patients sedated via
propofol“o]. Therefore, the purpose of this study was to
establish whether application of topical pharyngeal an-
aesthesia benefits patients undergoing EGD by reducing
total propofol dosage required for sedation or affecting
the rate of procedure-related adverse effects. In addition,
this study assessed whether the use of topical lidocaine
impacts the quality of the endoscopic examination as
petceived by the endoscopist/anaesthetist.

MATERIALS AND METHODS

Patients

Consecutive patients over 18-years-old referred to the
Endoscopy Unit of the Infanta Cristina Hospital for diag-
nostic or therapeutic EGD with sedation were recruited
for the study. Patients were excluded from enrolment
according to the following criteria: undergoing urgent
endoscopy; presence of encephalopathy; refusal of coop-
eration for the treatment or study procedures; refusal to
provide informed consent; not having fasted; having a his-
tory of or predisposition to methemoglobinemia (NADH
reductase, pyruvate kinase, or glucose-6-phosphate dehy-
drogenase deficiency); women who were pregnant or lac-
tating; or presence of known allergies to propofol and/or
lidocaine (or the amide group of local anaesthetics). All
enrolled study participants provided informed consent
prior to the treatment procedure. The study was approved
by the Clinical Trials and Research Committee, the Span-
ish lidocaine drug manufacturer (Inibsa, Spain), and the
Spanish Medical Products Agency (AEMPS 2012-01-02).

Study design

Designed as a double blind, randomised, prospective
trial, this study was conducted with patients from a single
centre (Infanta Cristina Hospital Endoscopy Unit in
Parla, Madrid, Spain) treated between January 2012 and
May 2012. The 120 enrolled patients were randomised by
computer-generated numerical codes that were marked
on spray devices containing lidocaine (L) or placebo (P)
and enclosed in opaque envelopes that were unsealed
for use during the surgical procedure. Thus, the patient,
endoscopist, and anaesthetist were all “blinded” to the
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Patient admission
Informed consent
Basal data (BP, HR, SatO:, BIS)
Nasal pre-oxygenation cannula 4 Ipm
Anthropometric data recording (height,
weight, Mallampati score and ASA)
Randomization

Propofol induction
ASA 1-1: 0.5-0.6 mg/kg
ASA 1I-1v:0.25-0.35 mg/kg

"] |

Propofol maintenance bolus EGD
10-20 mg (30-60 sg) (OAA/s 3; BIS 70-80)

Topical spray 5 applications

Patient discharge

Record of complications and procedure
duration

Satisfaction rating anaesthetist/
endoscopist

Total and intraprocedural propofol dose

Figure 1 The sedation protocol used in this trial. BP: Blood pressure; HR:
Heart rate; BIS: Bispectral index; EGD: Esophagogastroduodenoscopy.

group assignment. The spray application and subsequent
sedation procedure are illustrated in Figure 1 and de-
scribed in the proceeding section.

To guarantee the integrity of the treating physicians
being blinded to the group assignment during the physi-
cal application of the spray, eight pressurized phials with
controlled dosage release mechanisms were used, four of
them contained 10% lidocaine (10 mg = 1 puff; Xilonib-
sa, Inibsa, Spain) mixed with excipients (menthol, sac-
charine, banana aroma, macrogol 600, and ethanol) and
the other four contained the excipient solution without
lidocaine (for use as placebo, so that the patient could not
distinguish the two by taste). In the event of an adverse
reaction and the need to unmask, only the number of
the phial concerned would be identified, so that the study
could continue.

A single endoscopist and anaesthetist, both experts
in their fields, performed the respective procedures on
all study participants. All endoscopies were performed
with a EG-2990K video-esophagogastroduodenscope
equipped with a2 9 mm diameter insertion tube (Pentax
Corporation, Tokyo, Japan).

Anaesthesia and sedation protocols

The topical pharyngeal anaesthesia or placebo was ad-
ministered 180 s prior to endoscope insertion. The vari-
ous spray dispensers administered a controlled volume of
10 mg per spray. A total 50 mg of lidocaine or placebo
was administered to each patient by five sequential spray
applications. Gentle tongue traction was used to expose
the targeted spray area: the posterior wall of the orophar-
ynx, tonsillar pillars, soft palate and base of tongue. Be-
tween each spray, patients were asked to swallow in order
to maximize the anaesthetic effect on the hypopharynx.
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The spray procedure was performed in a room adjoining
the endoscopy unit and by trained nurses who were not
involved in the subsequent endoscopy and sedation pro-
cedures, thereby further ensuring masking.

Sedation was administered by bolus intravenous (#)
injection of 1% propofol at various dosages adjusted by
patient weight and corresponding to the patient’s physical
status classification according to the American Society
of Anaesthesiologists (ASA) guidelinesm. ASA T-T pa-
tients received an initial dose of 0.5-0.6 mg/kg, followed
by sequential 10-20 mg maintenance doses every 30-60 s
given at the anaesthetist’s discretion. ASA II-IV patients
received an initial dose of 0.25-0.35 mg/kg, followed
by the same maintenance protocol. This regimen aimed
to achieve and maintain an optimum level of moderate
sedation for the EGD procedure, which was defined as
a score of 3 on the observer alertness assessment scale
(OAA/S3) and estimated values of 70-80 for the bispec-
tral range (BIS) measured by four frontal electrodes and
the BIS View monitoring system (Aspect Medical System
Inc., Norwood, MA, United States). Once the desired
sedation level was reached, the endoscopic examination
began. Regulation of maintenance propofol doses and
administration frequency fluctuated according to three
factors: patient’s tolerance as perceived by the anaesthetist
(indicated by movement, coughing, nausea, agitation), se-
dation level (to maintain OAA/S3), and pre-determined
physical characteristics and individual factors of each pa-
tient (including age, weight, and toxic habits).

All patients were fitted with a nasal cannula prior to
the procedure to deliver oxygen at 4 Ipm, which was initi-
ated at least 180 s prior to the endoscopy procedure and
continuing until completion. Pulsoxymetry, electrocardi-
ography and blood pressure measurements were taken
and recorded every 120 s.

Occurrence of the following adverse effects was
recorded: hypoxemia (SatO2 < 90%, or a > 4% drop rela-
tive to the baseline value if it was < 93%), bradycardia
(< 60 bpm, or a > 10% drop in relation to the baseline
value), hypotension (systolic blood pressure < 90 mmHg
or diastolic blood pressure < 60 mmHg), anaphylactic
reaction, bronchoaspiration (clinical diagnosis based on
coughing, fever and/or lung infiltrations up to 48 hours
after the endoscopic examination), or methemoglobin-
emia. Suspicion of methemoglobinemia secondary to
lidocaine or cyanosis with normal oxygen saturation was
addressed by sampling the arterial blood for assessment
by CO-oxymetry to determine the necessary treatment.

This protocol is registered at ClinicalTrials.gov under
identifier number NCT01489891.

Data recorded for statistical analyses

The following data were recorded for each patient: age,
sex, weight (kg), height (m), ASA classification, medi-
cal recommendation, Mallampati score, prior history of
EGD under sedation, history of or on-going alcohol/
drug abuse, total propofol dose administered (mg), ini-
tial and maintenance propofol doses administered (mg),
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Table 1 Comparison of basal characteristics of patients
randomly assigned to the lidocaine and placebo treatment
groups
Lidocaine Placebo Diff' P
n 59 60
Age, yr 497+1581 51.7+14.9 2.0(-7.6,35) 047
Male sex 51.10% 48.60% 1.10% 0.85
(37.0-65.0) (37.6-51.8) (0.5-2.3)
Weight, kg 708+140  76.6+17.0 5.8 (-0.1,-11.4) 0.04
Height, cm 162190  162.2+11.0 0.10 (-3.6,3.7)  0.50
ASA 1-1 50.4 (40.5-60.5) 46.1 (28.7-64.5)  1.10 (0.7-1.7)  0.60

)
Mallampati [ -1 51 (41.2-60.7) 48.9 (24.4-66.5)
Drug abuse 50 (26.3-76.3) 49.5 (40.3-58.7)
Previous sedated 47.6 (28.3-67.6) 50 (40.2-59.7)
EGD

(
(
0.84(0.5-14) 049
1.00 (0.5-1.9)  1.00
095(0.61.5)  0.80

'Differences are expressed as RR with their respective Cls or absolute
values; *Values in bold are statistically significant. Quantitative and
qualitative variables are expressed as average # standard deviation and as
percentage with 95%ClI, respectively. EGD: Esophagogastroduodenoscop.

total and partial examination time (defined as the period
from endoscope insertion to temoval, in s), average BIS
level reached, complete or incomplete examination, and
complications. In addition, the endoscopist recorded a
global satisfaction rating for the ease of performing each
examination and the anaesthetist recorded a rating on the
ease of reaching and maintaining the desired sedation
level; these subjective ratings were based on a Likert-type
4-clement scale of very satisfactory, satisfactory, neutral,
and unsatisfactory.

Study objectives

The primary study objective was to determine whether
use of lidocaine reduced the subsequent need for total
propofol without increasing adverse effects or incom-
plete endoscopies, or causing significant variations in the
subjective rating scales of the endoscopist and the anaes-
thetist. The secondary objectives were to determine the
precise differences in adverse effect incidence between
the lidocaine and placebo groups, and to establish the
existing differences between the procedure-related satis-
faction ratings awarded by the endoscopist and the anaes-
thetist.

Statistical analysis

Continuous variables are expressed as average + standard
deviation and were compared between groups using the
Student’s rtest. Categorical variables are expressed as
percentage and were compared between groups using the
Pearson’s Zz test. The threshold of statistical significance
was set at 0.05. Stratification analysis was carried out to
control for effects by potentially confounding variables.
All statistical tests were performed by the Stata statistical
software suite (Release 11, 2009; StataCorp, LP, College
Station, TX, United States).

Sample size was calculated based on achieving a re-
duction of the total average propofol dose by at least
30 mg to reach and maintain the same level of objective
sedation in the lidocaine group as in the placebo group.
It was estimated that at least 59 patients were required for
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Table 2 Influence of lidocaine on propofol dose

Lidocaine Placebo Diff' P

Average BIS 68.1+75 68.8+7.6 0.76 (-2.0,3.5)  0.58
Total examination values

Total 405.0+134.8 387.0+127.6 18.6(-29.0,66.2) 0.44
examination
time, s

Total propofol  134.9+425  129.2+40.4 5.6 (-94,20.7) 045
dose, mg

Total propofol ~ 310.7+139.2 280.1+87.7  30.6 (-11.5,72.7) 0.15
dose adjusted
weight and
time, mg/kg/
min

Intraprocedural examination values”
Partial 281.8+137.3 2655+122.3
examination

16.3 (-30.8, 63.5) 0.49

time, s

Partial
propofol dose,
s

Partial
propofol dose

409 +33.7 38.9+31.4 2(9.7,13.8) 0.73

1853 +151.7 122.7+965  12.6(-33.5,58.7) 0.58
adjusted weight

and time, mg/

kg/min

'Differences are expressed as RR with their respective absolute values;
*Measurements recorded from the time of endoscope insertion into the
oral cavity up to the time of withdrawal, excluding the time of anaesthetic
induction. Quantitative and qualitative variables are expressed as average
+ standard deviation and as percentage with 95%CI, respectively. BIS:
Bispectral index.

each study section (L and P) to detect statistically signifi-
cant differences, admitting a risk o of 0.05 and a statisti-
cal power of 90%.

RESULTS

Patient characteristics

A total of 127 patients were prospectively recruited be-
tween January and May 2012. After applying the exclu-
sion criteria, three patients were denied enrolment: two
for age < 18 years and one for history of sensitivity to
amide group anaesthetics. Four additional patients re-
fused to participate in the study. Thus, 120 patients were
initially enrolled. One enrolled patient from the lidocaine
group was subsequently excluded from analysis due to a
technical problem that occurred in the endoscopy room
during the examination procedure.

The randomization process assigned 59 patients to
the L group and 60 patients to the P group. Comparison
of the two groups showed no statistically significant dif-
ferences in anaesthetic risk, age, sex, Mallampati scale,
drug abuse, and prior experience regarding endoscopies
under sedation. However, the average weight of individu-
als in the placebo group was significantly higher: 5.8 kg
[95% confidence interval (CI): (-0.1)-(-11.4)] higher than
those in the lidocaine group. The results are summarized
in Table 1.
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Table 3 Influence of potentially confounding factors on the

propofol dose (mg/kg per min, adjusted for patient weight
and examination time)

Diff' P

Age, yr

<65 > 65
Total propofol 3153 +118.9 2239+73.7 91.4(49.3,133.5) <0.001
dose
Partial’ 138.2+1355  96.0+81.4 42.2(-5.6,90.0) 0.08
propofol dose
Sex

Male Female
Total propofol  263.7+87.9  314.6+127.9 -59.9(-93.8,-8.0)  0.02
dose
Partial 111.5+101.9 139.6+139 -281(-754,19.2) 0.20
propofol dose
ASA classification

I-1 m-v
Total propofol  310.8+121.3 239.8+77.7 71.0(21.2,120.8) <0.001
dose
Partial 135.9+136.3 104.1+80.1 31.9(-23.6,874) 0.20
propofol dose
Mallampati classification

I1-I m-v
Total propofol  302.4+119.5 2624+98.6 40.0(-15.3,953) 0.10
dose
Partial 127.1+£1339 137.7+85.9 -10.6(-71.5,49.9) 0.70
propofol dose
Drug abuse

Yes No
Total propofol  3205+921  293.0+118.7 27.5(-48.9,103.9) 0.40
dose
Partial 1203 +£87.1  129.8+129 -9.5(-92.6,73.6) 0.80
propofol dose
Previous sedated EGD

Yes No
Total propofol  260.2+102.7 302.8+118.6 -42.6(-97.4,122) 0.10
dose
Partial 128.9+108.4 129.0+130.6 -0.1(-60.1,59.9) 0.90
propofol dose

Quantitative and qualitative variables are expressed as average + standard
deviation and as percentage with 95%CI, respectively. 'Differences are
expressed as RR with their respective absolute values; *Values in bold
are statistically significant; Measurements recorded from the time of
endoscope insertion into the oral cavity up to the time of withdrawal,
excluding the time of anaesthetic induction. ASA: American Society of
Anaesthesiologists; EGD: Esophagogastroduodenoscopy.

Propofol dose (primary objective)
As shown in Table 2, no statistically significant differ-
ences were found between the L. and P groups in total or
partial propofol doses, sedation level reached by BIS, or
average total or partial examination time. However, there
was a trend towards longer examination time for the L
group. Stratification analysis of the increased examina-
tion time (using patient weight) indicated that the differ-
ences for total values (mg/kg per min) and for time from
endoscope insertion to removal were not significant.
Table 3 summarizes the results of stratification analy-
ses to assess the influences of potentially cofounding fac-
tors on the propofol dose. Statistically significant differ-
ences were found between the L and P groups for greater
total propofol requirements among patients who were
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female, < 65-years old, and with lower anaesthetic risk
level (ASA T -1I). The latter two factors were found to be
related, with the low ASA groups having a significantly
greater proportion of young patients [relative risk (RR) =
3.2 (95%CI: 1.75-6.01)]. The significance of these differ-
ences was lost, however, when only the patients receiving
partial doses were considered in each of these categories.
Table 4 summarizes the results of stratification analy-
ses to assess the influence of lidocaine on the propofol
dose variations according to the potential confounding
factors. Lidocaine only produced a significant modifying
effect on the amount of total or partial propofol admin-
istered in any the ASA [ -1I patients, for whom lidocaine
administration prior to endoscopy appeared to have a
pernicious effect, with greater total doses of propofol re-
quired as compared to the corresponding patients in the
P group. However, there were no significant differences
between the ASA [ -1I patients in the L and P groups in
terms of age (45.3 £ 13.5 years »5 48.7 + 14.8 years), fe-
male sex [66.6% v5 67.4%; RR = 0.98 (95%CI: 0.74-1.31)],
and BIS level (67.4 £ 7.5 vs 69.6 * 7.6), and the undetly-
ing influential factor remains unknown. Nevertheless,
the significance of the pernicious effect in the ASA T -
II group was lost when only the patients receiving partial
propofol doses were considered for each category.

Adverse events and endoscopist/anaesthetist
satisfaction (secondary objectives)
Minor complications occurred in 29.4% of the endo-
scopic examinations, none of which necessitated suspen-
sion of the procedure. None of the patients showed
signs of methemoglobinemia. There were no significant
differences between the L and P groups for total compli-
cation rates or incidence rates of the various types of ad-
verse events (Table 5). Furthermore, stratification analysis
of the complication incidences and the various risk fac-
tors (7.e., advanced age, ASA level, female sex, Mallampati
score, previous drug abuse, previous endoscopy, total
propofol dose administered, and BIS depth) revealed no
significant differences between the groups (Table 06).
Finally, the systematic use of lidocaine in EGDs
under propofol sedation did not significantly affect the
endoscopist’s or anaesthetist’s perception of satisfaction
with the procedure (Figure 2, respectively).

DISCUSSION

This study shows the ineffectiveness of lidocaine as a
standard sedation coadjuvant to propofol in EGDs; spe-
cifically, the systematic use of lidocaine did not reduce
total or partial doses of propofol, lower incidence of ad-
verse effects, nor increase the treating physician’s satisfac-
tion with the performance of endoscopic or anaesthetic
procedures. Our data generally coincided with those of
the only other study reported to date on clinical applica-
tion and utility of lidocaine with propofolm]. In addition
to the main conclusions stated above, the previous study
also showed that the application of lidocaine may help
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Table 4 Influence of lidocaine treatment on propofol dose Partlalf 1 %1+£1008 1444+738  483(177.1,805) 041
(mg/kg per min, adjusted for patient weight and examination propoto
0 s N 0 5 et P dose
time) in relation to patients’ individual characteristics .
o
— — Total 310541422 2759+882  346(-10.2,794) 0.12
Lidocaine Placebo Diff P
propofol
Age, yr dose
<65 Partial 138941551 120.8+98.6 181 (-31.1,67.3) 046
Total 3381+138.7 29204903  461(-22,944)  0.06 propofol
propofol dose
dose Previous sedated EGD
Partial’  1472+165.6 1289+965  183(:37.7,743) 051 Yes
propofol Total 297.6+1163 226.1+79.1 71.6 (-184,161.7) 0.11
dose propofol
> 65 dose
Total 203.6+£77.8 241.1+£68.0  -37.5(965,215) 0.20 Partial 1244 +1295 132.9+91.5 -8.5(-110.1,93.1)  0.86
propofol propofol
dose dose
Partial 887+61.6 1023+971  -13.6(-80.8,53.6) 0.67 No
propofol Total 3134+1444 2923+857  211(-269,69.1) 038
dose propofol
Sex dose
Male Partial 137.5+157.0 120.4+98.4 17.1(-35.8,70.0)  0.52
Total 280.0+101.3 2467+69.6 333 (-19.2,858) 0.0 propofol
propofol dose
dose
Partial 973+95.5 1250+1080 -27.7(-33.7,89.1)  0.36 Quantitative and qualitative variables are expressed as average + standard
propofol deviation and as percentage with 95%CI, respectively. 'Differences are
dose expressed as RR with their respective absolute values; *Values in bold
Hemale are statistically significant; Measurements recorded from the time of
{lotal SRNAETD 2ERG==CR 508128590 0)BR050 endoscope insertion into the oral cavity up to the time of withdrawal,
propofol excluding the time of anaesthetic induction. ASA: American Society of
dose Anaesthesiologists; EGD: Esophagogastroduodenoscopy.
Partial 141.9+1752 137.5+95.2 44(-605,693) 089
propofol
dose to reduce the gag reflex. Some important differences that
ASA classification . . . .
o exist between their study design and our own may explain
Total 3365+1412 28464912  51.9(2.8,1009)  0.03 their unique result. First, the previous study used a lower
propofol dose of lidocaine (40 mg »s 50 mg in our current study).
dlome Second, the previous study did not consider dosage as
Partial 149641645 1221+99.6  27.5(-28.6,83.6) 0.16 O . . . :
propofol an objective, and did not monitor sedation levels using
dose objective methods. These differences may affect the com-
-V parative interpretation of the previous and current stud-
Total 209.7+70.0 265.7 +76.7 56.0 (-3.8,115.8)  0.06 ies’ results.
rprizoiel In the current study, univariate stratified analysis indi-
dose cated that advanced age, male sex, and elevated anaesthet-
Partial 794+633 1250+889  -456(-19.3,110.5) 0.16 T ) > >
] ic risk were independent factors related to reduced total
dose propofol, but not pattial, dose required during an EDG
Mallampati classification examination. In concordance with these results, both ad-
- vanced age and male sex are factors that have been previ-
Total 319.6+140.0 2843+914 354 (-122,83.0) 0.4
propofol ously demonstrated as related to need for a lower dose
. . 13 ..
dose of sedatives during endoscopy'”. It is important to note
Partial 136141592 117.7+1021  18.4(35.4,722) 049 here that the patients in our study with a higher ASA clas-
propofol sification wetre administered lower total propofol doses
md;se for the sedation induction. Neither the patient’s Mallam-
Total 260841307 263.6£723 28 (960,905 095 pati score, drug abuse history, nor previous endo'scopy
propofol under sedation affected the propofol dose. In relation to
dose the Mallampati score, two previous studies have shown
Ceuiill - EUPllAD Magehl  GRDREZ ) W modifications in the tolerance perceived by patients from
fol . .
S Lo the subgroup with less retropharyngeal space (Mallampati
ose .
i i [I-1V). It has been suggested that occlusive morphology
Yes of the oropharynx may be related to greater endoscope
Total 313541152 327.6+754  -141(-156.1,127.9) 0.82 friction on the posterior wall and tonsillar pillars, possibly
grOPOfOI explaining the lower tolerance of non-sedated EGD ob-
ose
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Table 5 Distribution of complications between groups

Lidocaine Placebo Diff* P
Complications 322 (21.6-45.0) 267 (17.0-39.0) 1.2 (0.7-21) 0.50
Desaturation 571 (25.0-84.2) 545 (38.0-70.1) 1.0(0.5-2.1) 0.90
Hypotension 63.6 (42.9-80.3) 66.6 (43.6-84.0) 0.95 (0.6-1.5) 0.80
Bradycardia 136 (39-342) 250 (6.3-559) 05 (0.1-2.7) 0.46
Aspiration 0(0-17.4) 5.5 (0-27.6) - 0.26
Bronchospasm 9.0 (1.3-29.0) 0(0-20.7) - 0.19

'Differences are expressed as RR with their respective Cls. Variables are
expressed as percentage with 95%CI. The complication subcategories
report incidence in relation to total complications.

Table é Distribution of complications according to individual

risk factors of patients in endoscopy sedation

Diff' P
Age, yr
<65 > 65
228 (11.8-39.2) 17.6(10.8-27.2) 1.3(0.6-2.7) 0.25
Sex
Male Female
31.4 (18.4-48.1) 41.2(31.3-51.8) 0.7 (0.4-1.3) 0.15
ASA classification
I-I m-v
22.8(11.8-39.2) 21.2(13.7-31.1) 1.1(0.5-2.2) 041
Mallampati classification
I1-1I m-v
17.1(7.7-33.0)  17.6 (10.9-27.2) 0.9 (0.4-2.3) 047
Drug abuse
Yes No
2.8 (0-15.8) 10.6 (5.4-19.1) 0.2 (0.01-2.0) 0.08
Propofol dose”
> 277 <277
30.5(20.2-43.2) 26.7 (17.0-39.1) 1.1 (0.6-2.0) 0.32
Average BIS
<70 >70
33.3 (24.0-44.2) 21.0(10.8-36.6) 1.6 (0.8-3.1) 0.08
Previous sedated EGD
Yes No
17.1(7.7-33.0)  20.0 (12.4-30.5) 0.8 (0.3-2.0) 0.36

'Differences are expressed as RR with their respective Cls; “The propofol
dose is reported as the cut-off point calculated as the mean of the total
propofol dose administered to the patients in the trial: 277 mg/kg/min.
Variables are expressed as percentage with 95%CI. BIS: Bispectral index;
ASA: American Society of Anaesthesiologists; EGD: Esophagogastroduod
€noscopy.

served in this subgroup of patientsm]. Indeed, lidocaine
has been shown to have a beneficial effect in Mallampati
II-IV patients undergoing non-sedated EGD". Like-
wise, factors such as not having undergone a previous
endoscopy with sedation or drug abuse have been previ-
ously identified as factors predisposing to poorer patient
tolerance of the EGD procedure“s’mj; the fact that these
patients in our study cohort did not require greater pro-
pofol doses may suggest a marginal influence of these
factors.

The significant difference found in greater total pro-
pofol dose requirements for patients with ASA T -1I
who received lidocaine were did not exist when intrapro-
cedural doses were considered for the analysis. Therefore,
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Figure 2 Endoscopist satisfaction index and anaesthetist satisfaction in-
dex. A: Endoscopist satisfaction index; B: Anaesthetist satisfaction index. Each
category is expressed as a percentage value, with confidence interval adjusted
for a significance of 95%.

the essential difference between these groups lies in the
different induction doses that were used to reach an
OAA/S3 sedation level prior to the start of the endo-
scopic examination. Subordinate analysis of the potential
factors that may have explained this different response in
ASA T -1I patients (such as the Mallampati score, drug
abuse, age, sex, or average BIS level) did not identify any
as significantly associated. Only the variation between in-
dividuals in relation to the necessary propofol doses and
uncontrollable randomization of the study groups for the
above-mentioned patient factors might explain the differ-
ences found.

Although not statistically significant, the differences
observed regarding the increase in the necessary dose
(both partial and total) in the lidocaine group as com-
pared to the placebo group may be explained by several
factors. First, we propose that the greater average weight
of patients in the placebo group, and uncontrollable ef-
fect of the randomization process, may have contributed
to the results. The patient’s individual weights affected
the propofol dose administered in the initial bolus as per
the protocol used (such that an obese patient received
an initially higher dose which may have caused a quicker
and more effected sedation level than in the non-obese
or thin patients). These individual responses to propofol
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doses and dosage administration might paradoxically ex-
plain the greater induction phase dose requirement in the
lidocaine group (characterized as thinner) as compared to
the placebo group (characterized as heavier). Thus, while
the placebo group received a bolus with a higher initial
dose, the lidocaine group received a lower overall dose.

One of the most important advantages of our study
design is the quality control of sedation levels during en-
doscopic procedures. The optimum sedation level for up-
per digestive endoscopy has been defined by consensus
as moderate in ASA [I-IV patients and moderate-deep
in ASAT-II patientsm. This sedation level is roughly
equivalent to level 3 on the OAA/S alert-sedation
scale. We believe that the use of a single anaesthetist,
who specialises in endoscopic sedation, for all of the
examinations performed in this study cohort benefitted
the quality of this study by helping to achieve a possibly
homogenous sedation level across the patient population.
In addition, however, we made objective measurements
of the sedation levels reached and performed analysis
with the average BIS index of the groups and subgroups.
It is known that moderate sedation in correlation with
the Ramsay scale at levels 3-4 encompasses BIS values
70-80"" which was found in 65 of our patients.

Our study showed a greater overall incidence of side
effects arising from sedation with propofol as compared
to previous reports, but with no significant differences
P21 The most

frequent adverse effects observed were hypotension and

between the lidocaine and placebo groups

desaturation, both of which occurred in minor ranges.
No setious adverse reactions occurred in any of the 119
participants. In our study, only 5.8% of cases experienced
a hypoventilation incident (as defined in endoscopic
procedures under sedation with propofol at 50%-84%,
with repercussions in mild transitory hypoxemia between
4%-7%">""*N none of which required ventilation with
a mask bag (data not shown). Hypotension occurred in
21.8% of patients, but there was no difference between
the incidence in the lidocaine and placebo groups. The
incidence of this complication in our study cohort was
greater than previously reported in the literature, which
ranges between 3%-7%"". The possibility of incidentally
recording blood pressure figures very close to the initial
induction bolus may explain our results, as the method of
bolus administration has known risk for causing hypoten-
sion, as compared to the continual infusion methods™*.

Regarding procedural satisfaction perceived by the
treating physician, a Likert scale of four elements was
designed for use by the anaesthetist and the endoscopist
immediately after the procedure completion to assess the
ease of attaining and maintaining an appropriate sedation
level for the former and the ease of achieving examina-
tion objectives for the latter. Such results may overlap
with those recently obtained by Heuss ¢z a/'”, who also
demonstrated the inefficacy of lidocaine to improve the
satisfaction of endoscopists.

Our study has three relevant limitations that must be
considered when interpreting our findings. The first is
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the absence of a patient satisfaction assessment. In our
opinion, the greater depth of sedation reached with pro-
pofol might affect these results and their comparability
with results from the older protocols with lower doses.
The second limitation is the sedation level achieved,
which, while sufficient and subjectively monitored by an
expert anaesthetist, had recorded BIS levels at the lower
limit of the interpolation validated as OAA/S3. This
raises the question as to whether possible over-sedation
in some patients might interfere with the conclusions of
our study, and whether different results might have been
obtained with more superficial sedation. Lastly, the use of
patients from a single centre, treated by a single endosco-
pist, a single anaesthetist and a single nursing team, may
have caused some bias.

In conclusion, the use of topical pharyngeal anaesthe-
sia does not reduce the propofol dose required to main-
tain optimum sedation levels in EGD. While its use does
not increase the incidence or type of adverse effects, it
also does not improve the treating physician’s satisfaction
with the procedure itself. This lack of benefit suggests
that topical lidocaine application may be removed from
the EDG procedure carried out with propofol sedation,
and further studies should consider this option.

COMMENTS
Background

Application of topical pharyngeal anaesthesia has been shown to improve pa-
tient tolerance of and satisfaction with both non-sedated and traditional sedated
endoscopy procedures. However, this effect has not yet been demonstrated
specifically with propofol sedation protocols.

Research frontiers

Lidocaine is a common topical aesthetic applied routinely and frequently as
coadjuvant with sedation agents in endoscopy procedures, such as esophago-
gastroduodenoscopies, performed without sedation. However, no systematic in-
vestigations have yet reported on its utility in propofol-based sedation protocols
in terms of reduction of doses or of side effects. This study demonstrates that
the systematic use of lidocaine in esophagogastroduodenoscopy with propofol
sedation is ineffective for reducing the doses required for or side effects related
to propofol sedation.

Innovations and breakthroughs

Potential pitfalls of using a procedure or coadjuvant agent - such topical lido-
caine application with propofol-sedated endoscopy - without evidence of actual
clinical utility or benefit include unnecessary increases in monetary costs and
risk and discomfort to the patient. This is the first study to report that application
of topical lidocaine does not decrease the dose of propofol necessary to reach
and maintain an optimal level of sedation during an esophagogastroduodeno-
scopic procedure. Furthermore, the results suggest that its use may increase
the propofol dosage required in certain patients.

Applications

Topical pharyngeal anaesthesia neither reduces the necessary doses of propo-
fol nor improves the endoscopist’s or anaesthetist's satisfaction with the proce-
dure’s performance. However, its use does not increase the incidence or type of
adverse effects related to the propofol-sedated esophagogastroduodenoscopy.
Therefore, we suggest that the routine use of lidocaine in all esophagogastro-
duodenoscopies performed with propofol sedation be reconsidered.

Terminology

The bispectral index was introduced by Aspect Medical Systems, Inc. in 1994
as a novel measure of the level of a consciousness while under general an-
aesthesia by using algorithmic analysis of a patient’s electroencephalogram.
This measurement is used in conjunction with other physiologic monitoring
procedures, such as electromyography, to estimate the dose and administration
of anaesthesia in order to minimize the possibility of intraoperative awareness.
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Meanwhile, the observer's assessment of alertness/sedation scale was devel-
oped to measure the level of alertness in subjects who are sedated.

Peer review

In this randomized controlled trial, de la Morena et al. compare the potential
benefit of topical lidocaine as a coadjuvant to propofol sedation during esopha-
gogastroduodenoscopy. In particular, they investigate whether the lidocaine
application may reduce the dose and/or side effects of propofol. The study is
designed as a single centre, double blinded, prospective trial, in which 119
patients received propofol-sedated esophagogastroduodenoscopies with or
without lidocaine. Comparative analysis of quantitative and qualitative variables
revealed that the lidocaine application may be safe but unnecessary, providing
neither increased risk of complications nor clinical benefit to the patient or the
treating physicians.
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