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Purpose: Our aim in this study is to investigate efficacy of topical lidocaine spray for sedated esophagogas-
troduodenoscopy (EGD) in children.
Methods: The endoscopy of children aged between 3-18 years who underwent EGD in our endoscopy unit. 
Intravenous (IV) midazolam and ketamine were used for sedation. Prior to sedation, endoscopy nurse applied topical 
lidocaine 10% with pump spray at 1 mg/kg dose in group 1, and distilled water via identically scaled pump spray 
in group 2, in a double blinded fashion.
Results: Sedation was not applied in 24.1% of the cases in topical lidocaine spray group (LS group) and in 5.7% 
of the cases in distilled water spray group (DS group). Gag reflex was observed in 6.5% of cases in LS group and 
33.3% of cases in DS group (p=0.024), increased oral secretion was observed in 9.3% of cases in LS group and 
51.7% of cases in DS group (p=0.038), sore throat was observed in 3.7% of cases in LS group and 35.6% of cases 
in DS group (p=0.019) and the difference was statistically significant. 
Conclusion: The study showed that topical pharyngeal lidocaine reduces both requirement and amount of IV sedation 
before EGD in children and sore throat, gag reflex and decreased oral secretion increase.
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INTRODUCTION

Esophagogastroduodenoscopy (EGD) is an essen-
tial and very commonly used procedure for the eval-
uation of a multitude of gastrointestinal (GI) symp-
toms including abdominal pain, hemorrhage, dys-
phagia, odynophagia, and reflux [1,2]. To increase 
patient tolerance, EGD is generally performed using 

topical pharyngeal anesthesia and/or sedation [3,4]. 
Traditionally, topical lidocaine spray is used in com-
bination with intravenous (IV) analgesics and seda-
tives in EGD, and increases success rate of endoscopy 
[5]. Several studies have found the lidocaine phar-
yngeal anesthesia to be beneficial [6,7]. Additionally, 
topical lidocaine suppresses gag reflex which is fre-
quently observed during EGD, and therefore in-
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creases both patient's and endoscopist's satisfaction 
[6,8]. Topical lidocaine spray is often used during en-
doscopic procedures performed in adults; but has a 
limited use in pediatric practice. The aim of our study 
is to investigate efficacy of topical lidocaine spray for 
sedated EGD in children.

MATERIALS AND METHODS 

The endoscopy of children aged between 3-18 
years who underwent EGD in Akdeniz University 
Pediatric Gastroenterology Endoscopy Unit between 
August 2015 to February 2016. The study was ap-
proved by Akdeniz University Clinical Research 
Ethics Committee (Date: 12/08/2015, Issue No: 24). 
The verbal and written consents of the families were 
obtained before the EGD procedure. 

Inclusion criteria
Patients aged between 3-18 years who underwent 

EGD due to dyspepsia, chronic diarrhea, suspected 
celiac disease or other reasons (varices, corrosive 
esophagitis, balloon dilation) were included in the 
study.

Exclusion criteria
Patients with cardiac, pulmonary, neurological or 

metabolic diseases, or hepatic failure, or who are 
known to have hypersensitivity to midazolam, ket-
amine and/or topical lidocaine spray excluded from 
the study.

Randomization
Randomization was ensured by the random appli-

cation of sprays with unknown content and just a 
code number on them on the patients by an endos-
copy nurse.

Blindness of the study
It was ensured by using sprays with unknown 

content with the same color, smell and taste and 
with just a code number on them.

Study design
The study was conducted on class 1 and class 2 pa-

tients according to the classification of American 
Society of Anesthesiologists [9]. 

In cases, slow IV infusion of midazolam (Dormicum; 
Roche, İstanbul, Turkey) at 0.1 mg/kg (maximum 4 
mg) dose was followed by IV ketamine (Ketalar; 
Pfizer, Sandwich, UK) at 0.5 mg/kg (maximum 2 
mg/kg) dose administered. Sedation with the doses 
specified above was accepted as normal dose, where-
as in case a smaller dose was sufficient for sedation, it 
was accepted as low-dose. Prior to sedation, endos-
copy nurse as random applied topical lidocaine 10 % 
with pump spray at 1 mg/kg dose (Xylocaine; 
AstraZeneca, Silk Road, UK) and distilled water with 
mint oil via identically scaled pump spray in a dou-
ble-blind. EGD procedure was performed by pediatric 
endoscopist, using EG530 WR (diameter 9.4 mm; 
Fujinon, Tokyo, Japan). Effectiveness of sedation 
was assessed by the endoscopist using modified 
Ramsay sedation scale (RSS) [10]. Scoring in RSS 
scale is ranked in 6 points based on patient's reaction 
and cooperation. According RSS, R5 (deep sedation, 
patient only reacts to painful stimulus) was accepted 
as contraindication for additional doses of 
midazolam.

Patients were monitored throughout the procedure. 
Endoscopy nurse recorded cardiac apex beat, periph-
eral oxygen saturation and arterial blood pressure. 
All patients received oxygen at 2 L/min rate during 
the procedure via nasal cannula. As side effects, 
emergent situations such as hypoxia (peripheral 
oxygen saturation ＜90%), tachycardia (increase in 
cardiac apex beat that is above 30% of age-normal), 
bradycardia (decrease in cardiac apex beat that is 
above 30% of age-normal), hypertension (increase in 
blood pressure that is above 20% of age-normal), hy-
potension (decrease in blood pressure that is above 
20% of age-normal), gag reflex, increased oral secre-
tion, flushing, urticaria, vomiting, apnea, convulsion 
and oxygen requirement with mask were noted 
(peripheral oxygen saturation ＜90% was applied).

Besides complications specified above that oc-
curred during the procedure, euphoria, dysphoria, 
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Table 1. Distribution of Demographical Properties and Endoscopy Indications among Groups

 LS group (n=108) DS group (n=87) p-value

Age (y) 13.2±3.5 12.7±3.7 0.381*
Sex (female/male) 62 (57.4)/46 (42.6) 50 (57.5)/37 (42.5) 0.925†

Endoscopy indication 0.729†

  Dyspepsia 74 (68.5) 54 (62.1)
  Suspected celiac disease 11 (10.2) 15 (17.2)
  Chronic diarrhea 5 (5.0) 3 (3.4)
  Others 18 (17.0) 15 (17.2)

Values are presented as mean±standard deviation or number (%).
LS group: topical lidocaine spray group, DS group: distilled water spray group.
*Mann-Whitney U Test, †chi-square test.

sore throat, vertigo, visual problems like double vi-
sion and nystagmus, and emergent situations like 
arrhythmia, convulsion, hallucination, and other sit-
uations that occurred after the procedure were re-
corded [11]. 

Recovery time was evaluated according to respira-
tion, energy, alertness, circulation, and temperature 
(REACT) scale [12]. This scale is scored between 0 
and 10, and is based on disease activity, body tem-
perature, cognitive state, circulatory and pulmonary 
condition. Patients whose REACT score is 10 can be 
discharged from the endoscopy unit. Complications 
that existed at the time of patient's discharge were 
recorded.

Endpoints
The primary outcome measures indicate the effi-

cacy of topical lidocaine in sedated children who 
have undergone an EGD procedure.

Secondary outcome measures include the reduc-
tion of side effects that occur due to IV midazolam 
and ketamine, such as apnea, hypoxia, vomiting, ag-
itation and allergic reactions, with the use of topical 
lidocaine.

The statistical analysis was conducted with SPSS 
15.0 (SPSS Inc., Chicago, IL, USA) software program 
and MS Office Excell ver. 2010 were used for the stat-
istical analysis of the data. Normality assessment of 
the data was made with One-Sample Kolmogo-
rov-Smirnov test. Comparison of the data was made 
with Mann-Whitney U test, chi-square test and 

Fischer's exact test. For descriptive statistics, numer-
ical variables were expressed as mean±standard de-
viation, and categorical data were expressed as count 
and percentage. Statistical level of significance was 
accepted as p＜0.05.

RESULTS 

In our study, totally 287 patients who underwent 
upper GIS endoscopy in our endoscopy unit between 
August 2015 and February 2016. Twenty-three pa-
tients did not volunteer for the study, endoscopy pro-
cedure could not be completed in 7 patients excluded 
(because the patients woke up during EGD, the pro-
cedure was terminated), 59 patients had cardiac, 
pulmonary, neurological, metabolic disease or hep-
atic failure, and 3 patients had known allergy for ket-
amine, midazolam, and/or lidocaine; therefore these 
patients were not included in the study. Because the 
remaining 195 patients received topical lidocaine 
spray group (LS group) and distilled water spray 
group (DS group) consecutively, they were randomly 
categorized to LS and DS groups. Mean age in the 
study group was 12.9±3.6 years, and 57.4% of cases 
were female and 42.6% were male in this group. 
According to upper endoscopy indications, endos-
copy was performed due to dyspepsia in 65%, sus-
pected celiac disease in 13%, chronic diarrhea in 4% 
and other reasons (evaluation of varices, corrosive 
esophagitis, balloon dilatation) in 17% of the cases. 
Comparison of patients in LS and DS groups for age, 
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Fig. 1. Patient flow diagram. LS group: topical lidocaine spray group, DS group: distilled water spray group.

Fig. 2. Comparison of groups according to Ramsay sedation 
scale (p=0.982).

sex and indication did not show a statistically sig-
nificant difference (Table 1). Twenty-six of 108 pa-
tients (24.1%) in LS group did not receive sedation, 
whereas 5 of 87 patients (5.7%) in DS group did not 
receive sedation. The remaining 82 patients in each 
group received sedation. Fig. 1 shows patient flow 
diagram. Regarding the patients who received seda-
tion, 27% in LS group and 11% in DS group received 
low-dose sedation and the difference was statistically 
significant (p=0.027). According to RSS classi-
fication, majority of the patients in both groups were 
categorized ad R4 or R5. Fig. 2 shows distribution of 
groups according to RSS and there was no statistical 
difference between the groups (p=0.982). Regarding 
complications that developed during EGD, gag reflex 
was observed in 6.5% of cases in LS group and 33.3% 
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Table 2. Comparison of Groups for Complications Observed 
during the Procedure

Complication
LS group 
(n=108)

DS group 
(n=87)

p-value

Hypoxia 3 (2.8) 4 (4.6) 1.000*
Hypertension 18 (16.7) 19 (21.8) 0.960†

Hypotension 1 (0.9) 5 (5.7) 1.000*
Tachycardia 21 (19.4) 23 (26.4) 0.267†

Bradycardia 3 (2.8) 3 (3.4) 1.000*
Increased oralsecretion 10 (9.3) 45 (51.7) 0.038†

Gag reflex 7 (6.5) 29 (33.3) 0.024*
Flushing-Urticeria 0 5 (5.7) -
Ketamine volume 

(average, mg)
7 13 0.029†

Midazolam volume 
(average, mg)

1.5 2.6 0.031†

Sedation duration 
(average, min)

12 23 0.068†

Non-sedated 28 (25.9) 5 (5.7) 0.047*

Values are presented as number (%) or number only.
LS group: topical lidocaine spray group, DS group: distilled 
water spray group, -: do not be calculated.
*Fisher’s exact test, †chi-square test. 

Table 3. Comparison of Groups for Complications Observed 
after the Procedure

Complication
LS group 
(n=108)

DS group 
(n=87)

p-value

Sore throat 4 (3.7) 31 (35.6) 0.019*
Vomiting 10 (9.3) 14 (16.1) 0.264*
Vertigo 13 (12.0) 20 (23.0) 0.298†

Diplopia 26 (24.1) 31 (35.6) 0.371*
Euphoria 0 3 (3.5) -
Dysphoria 3 (2.8) 4 (4.6) 0.251†

Hallucination 5 (4.6)  8 (9.2) 1.000†

Emergent situations
  O2 with mask 1 (0.9) 3 (3.5) 0.137†

  Convulsion 0 0 -
  Apnea 0 0 -
  Arrhythmia 0 0 -

Values are presented as number (%).
LS group: topical lidocaine spray group, DS group: distilled 
water spray group, -: do not be calculated.
*Chi-square test, †Fisher’s exact test. 

of cases in DS group (p=0.024), increased oral secre-
tion was observed in 9.3% of cases in LS group and 
51.7% of cases in DS group (p=0.038) and the differ-
ence was statistically significant. Hypertension was 
observed in 16.7% and 21.8% of cases in LS and DS 
groups, respectively; whereas tachycardia was ob-
served in 19.4% and 26.4% of cases in LS and DS 
groups, respectively, and both groups had similar 
rates for these two signs (p=0.960, p=0.267). 
Ketamine volume was observed 7 and 13 mg in LS 
and DS groups (p=0.029), midazolam volume 1.5 
and 2.6 mg in LS and DS groups (p=0.031), sedation 
duration 12 and 23 minute in LS and DS groups 
(p=0.068) and non-sedated 25.9% and 5.7% in LS 
and DS groups (p=0.047) respectively, the difference 
was statistically significant (Table 2).

Regarding complications that developed after 
EGD, sore throat was observed in 3.7% of cases in LS 
group and 35.6% of cases in DS group (p=0.019) and 
the difference was statistically significant. Vomiting 
was observed in 9.3% of cases in LS group and in 
16.1% of cases in DS group (p=0.264). Vertigo was 
observed in 12.0% of cases in LS group and in 23.0% 

of cases in DS group (p=0.298). Diplopia was ob-
served in 24.1% of cases in LS group and in 35.6% of 
cases in DS group (p=0.371). Euphoria was not ob-
served in any of the cases in LS group and in only 3 
patients (3.5%) in DS group. Dysphoria was observed 
in similar rates in both groups (2.8% and 4.6%, re-
spectively; p=0.251). Emergent conditions devel-
oped in only one case 0.9%) in LS group and in 3 pa-
tients (3.5%) in DS group; and the no difference was 
statistically significant (p=0.137, Table 3).

DISCUSSION

Topical pharyngeal anesthesia before IV sedation 
for EGD in children is not a common practice. 
However, combination of midazolam and ketamine 
is often used along with topical pharyngeal anes-
thesia in children for practicability of the procedure. 
According to a review of literature, topical phar-
yngeal anesthesia along with IV sedation in EGD 
seems advantageous [13].

At the same time, topical lidocaine use has been 
shown to reduce the need for IV sedation. In a study 
comparing lidocaine gel and lidocaine spray among 
other studies on this topic, it was observed that there 
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was less need for IV sedation in the lidocaine gel 
group [14]. Similarly, in a comparison between lido-
caine lollipop and lidocaine spray, it was observed 
that there was less need for IV sedation in the lolli-
pop group [15]. In a similar fashion, our study 
showed that a lesser extent of IV sedation was ap-
plied in the LS group compared to the DS group.

While several studies show that topical lidocaine 
use reduces the gag reflex [15,16]. Our study showed 
that the gag reflex was observed to a lesser extent in 
the LS group than the DS group (6-35%, p=0.024, re-
spectively), compatible with the literature.

In studies comparing the increase in oral secre-
tion, it was observed to a lesser extent in the topical 
pharyngeal lidocaine group [17]. Our data show that 
there is less increase in oral secretion in the LS group 
(9.3%) compared to the DS group (51.7%), compat-
ible with the literature (p=0.038). In a study done in 
our country comparing sore throat, sore throat was 
observed the least in the lidocaine benzydamine 
group in the comparison of lidocaine spray, lidocaine 
benzydamine spray and benzydamine spray, while it 
was observed the most in the benzydamine group 
[18]. In our study, sore throat was observed to a sig-
nificantly lesser degree in the LS group (3.7%) com-
pared to the DS group (35.6%) compatible with the 
literature (p=0.019).

In another study comparing midazolam-ket-
amine, midazolam-placebo and midazolam-fentanyl, 
dizziness, vomiting and cough were most frequently 
observed in the midazolam-ketamine group and a 
significant difference was observed between the 
midazolam-ketamine group and the midazolam-fen-
tanyl group in terms of diplopia and vomiting 
(p=0.004 and 0.002, respectively) [19]. 

In another study, there was no difference between 
ketamine group and ketamine-midazolam group re-
garding vomiting, and vomiting was observed totally 
in 17% of cases [20]. 

Langston et al. [21] observed vomiting in 18.9% of 
cases in ketamine group. Our results are similar to 
the studies given above in terms of vomiting rate. We 
observed vomiting totally in 12.3% of cases, 9.3% in 
LS group and 16.1% in DS group; and the difference 

between groups was not statistically significant 
(p=0.264). Vertigo was observed remarkably lower 
in LS group (12.0%) than in DS group (23.0%); how-
ever, the difference was not statistically significant 
(p=0.298). Diplopia was observed with similar fre-
quencies in LS and DS groups (24.1% vs. 35.6%, re-
spectively; p=0.371). 

In our study, frequency of dysphoria was similar in 
LS and DS groups and was 2.8% and 4.6%, re-
spectively (p=0.251). Our results are similar to that 
of Green et al. [22] in which they found this rate 
2.4% with ketamine.

Emergent situations were rare in our study, with 
0.9% rate in LS group and 3.5% in DS group. Wathen 
et al. [23] reported emergent situations with 7.1% 
rate in ketamine group and 6.2% rate in midazolam- 
ketamine group.

In conclusion, the study showed that topical phar-
yngeal lidocaine reduces both requirement and 
amount of IV sedation before EGD in children and 
sore throat, gag reflex and decreased oral secretion 
increase.
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