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Abstract
AIM: To evaluate the effect of posterior lingual lido-
caine swab on patient tolerance to esophagogastro-
duodenoscopy, the ease of performance of the pro-
cedure, and to determine if such use will reduce the 
need for intravenous sedation.

METHODS: Eighty patients undergoing diagnostic 
esophagogastroduodenoscopy in a tertiary care medi-
cal center were randomized to either lidocaine swab 
or spray. Intravenous meperidine and midazolam were 
given as needed during the procedure. 

RESULTS: Patients in the lidocaine swab group (SWG) 
tolerated the procedure better than those in the spray 
group (SPG) with a median tolerability score of 2 (1, 
4) compared to 4 (2, 5) (P  < 0.01). The endoscopists 
encountered less difficulty performing the procedures 

in the SWG with lower median difficulty scores of 1 
(1, 5) compared to 4 (1, 5) in the SPG (P  < 0.01). In 
addition, the need for intravenous sedation was also 
lower in the SWG compared to the SPG with fewer pa-
tients requiring intravenous sedation (13/40 patients 
vs  38/40 patients, respectively, P  < 0.01). The patients 
in the SWG were more satisfied with the mode of local 
anesthesia they received as compared to the SPG. In 
addition, the endoscopists were happier with the use 
of lidocaine swab.

CONCLUSION: The use of a posterior lingual lidocaine 
swab in esophagogastroduodenoscopy improves pa-
tient comfort and tolerance and endoscopist satisfac-
tion and decreases the need for intravenous sedation. 
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INTRODUCTION
Esophagogastroduodenoscopy (EGD) is an essential and 
very commonly used procedure for the evaluation of  a 
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multitude of  gastrointestinal (GI) symptoms including 
abdominal pain, hemorrhage, dysphagia, odynopha-
gia, and reflux[1-3]. Although EGD is fairly safe, it car-
ries a low risk of  complications including perforation, 
bleeding, infection, and medication reactions/adverse 
effects[2,4,5]. Several studies showed that patients with 
advanced age and those with cardiopulmonary disease 
may carry an increased risk for the procedure espe-
cially when high doses of  intravenous (IV) sedatives 
are used[2,6,7]. Various IV agents such as midazolam, 
meperidine, propofol, and fentanyl have been used over 
the past few decades for their anxiolytic, amnestic, and 
analgesic effects during the procedure[8-10]. However, 
these agents carry potential serious adverse effects espe-
cially in high risk patients. These complications include 
apnea, hypoxia, vomiting, hypotension, agitation, and 
allergic reactions[11-16]. In addition, complications of  IV 
sedation contributed to cost increase due to unexpected 
hospitalizations and work related absenteeism on the 
procedure day. This has led to search for modes of  anes-
thesia that carry less complication rates and, at the same 
time, provide satisfaction for both patient and endosco-
pist[12,15,17-24]. Few studies have used different forms of  
topical anesthesia including, spray, lollipop, and inhaler 
with mixed results. Some of  these topical agents still car-
ried a risk of  retching, vomiting, and apnea[8,19,20,23,25-28]. 
Conventionally, topical lidocaine spray is used combined 
with IV analgesics and sedatives before and during the 
procedure to achieve a high level of  patient comfort and 
endoscopist satisfaction[4,19,26,27,29]. 

The rationale behind the use of  topical anesthesia is 
to suppress the gag reflex that may account for some of  
the EGD-related discomfort. The gag reflex is one of  
the normal reflexes induced by stimulation of  the phar-
ynx and velar area. It involves the contraction of  pha-
ryngeal constrictors induced by touching one of  the five 
trigger zones that include: base of  tongue, uvula, palate, 
posterior pharyngeal wall, and palatopharyngeal and pal-
atoglossal folds[30]. The gag reflex consists of  an afferent 
and an efferent arches. The afferent receives input from 
nerve fibers of  the glossopharyngeal nerve which are 
relayed in the nucleus solitaris. The efferent arch is sup-
plied by the nucleus ambiguus through the vagus nerve 
(Figure 1)[31]. These nuclei are at close proximity to the 
vomiting and salivating centers, which explains the expe-
rience of  retching and excessive salivation when the gag 
reflex is elicited[30]. Both superficial and deep sensory re-
ceptors are involved in the physiology of  the gag reflex, 
and this makes a pharyngeal plexus block superior to 
topical lidocaine spray in suppressing the reflex[32]. When 
a person eats, central voluntary action on the pharyngeal 
muscles dominates over the gag reflex and this is why 
there is no gagging when eating[30]. Therefore, if  lido-
caine is to be applied specifically to the above-mentioned 
five trigger areas in the pharynx, then the gag reflex 
would be markedly attenuated or even ablated during 
the procedure, which may further increase the patients’ 
tolerance to EGD and in turn decrease IV sedation use. 

The use of  lidocaine in the gel form may be ideal since a 
dense/sticky form of  lidocaine may provide a more reli-
able local anesthesia compared to the spray.

In this study, the efficacy of  posterior lingual lidocaine 
as a potential anesthetic technique in patients undergo-
ing EGD was compared to that of  the conventional 
lidocaine spray. Our main objective is to evaluate the ef-
fect of  posterior lingual lidocaine application on patient 
tolerance to the procedure and the ease of  performance 
of  the procedure. Our secondary aim is to determine if  
such use will reduce the need for IV sedation.

MATERIALS AND METHODS
Patients
Our target population was patients undergoing diagnos-
tic EGD for various indications at the American Univer-
sity of  Beirut-Medical Center (AUB-MC). The study was 
approved by the Institutional Review Board committee 
at AUB-MC in accordance with Helsinki Declaration. 
The details regarding the study objectives and risks were 
fully explained to the patients and those who agreed to 
participate in the study were recruited and signed the in-
formed consent.

Study design
After signing the informed consent, patients were ran-
domly assigned to one of  two study groups: the swab 
group (SWG) who received 150 mg of  lidocaine gel or 
the spray group (SPG) who received 300 mg lidocaine 
spray. Lidocaine spray was administered using the same 
technique in 3 consecutive 30-s intervals, each consisting 
of  10 sprays (10 mg/dose) of  Xylocaine® Pump Spray 
10% (AstraZeneca AB, Sodertalje, Sweden). In the swab 
group, Xylocaine® Jelly 2% (AstraZeneca AB, Sodertalje, 
Sweden), with a lidocaine concentration of  20 mg/mL 
was used. A total of  7.5 mL (150 mg) of  lidocaine gel 
was gradually applied to the base of  the tongue and the 
peritonsillar areas. The endoscopist was totally blinded 
to the randomization. The endoscope used in the pro-
cedures was GIF-1T 240 (Olympus Optical, 11 mm 
diameter, Tokyo, Japan). All the patients had IV lines 
inserted and their vital signs (blood pressure, heart rate, 
respiratory rate) and pulse oxymetry were continuously 
monitored during the procedure. The data that was col-
lected by the research fellow from all enrolled patients 
before the procedure included the following parameters: 
age, gender, past medical history, past surgical history, 
medications, allergies, alcohol use, smoking, illicit drug 
use, and history of  previous endoscopy (including tol-
erance to it). None of  the participants had any severe 
pulmonary disease (asthma and chronic obstructive pul-
monary disease). The research fellow then determined 
the patients’ anxiety level according to a scale from 1 to 
5 (1 = no anxiety to 5 = extreme anxiety). After the topi-
cal anesthetics were applied, the time for the onset of  
the topical anesthesia was also noted (from the time the 
local anesthetic was applied till patients reported numb-
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ness in the oral cavity and the inability to swallow).
In both study groups, the decision to administer IV 

sedation during the procedure was made by the endos-
copist depending on the patient’s tolerance and the pres-
ence or absence of  signs of  discomfort, like excessive 
gag, retching, or restlessness. Sedatives used were mid-
azolam and meperidine. The duration of  the procedure 
was also noted.

Endoscopist’s assessments
After the administration of  the local anesthetics, the 
endoscopist rated the gag reflex based on a scale from 1 
to 5 (1 = absent to 5 = strong). After the procedure, the 
endoscopist determined the ease of  the procedure based 
on a scale from 1 to 5 (1 = easy to 5 = difficult). Finally, 
the amount of  IV sedation given was recorded.

Patients’ assessments
After the procedure was concluded, patients were moni-
tored in the recovery room. Afterwards, a questionnaire 
was filled in by the participants to determine tolerance 
to the procedure based on a scale from 1 to 5 (1 = no 
difficulties encountered to 5 = very difficult). Also, 
symptoms during (retching, nausea, vomiting, abdomi-
nal pain, dyspnea, cough) and after (sore throat, nausea, 
vomiting, abdominal pain, dyspnea, cough) the proce-
dure were recorded. Patients were also asked to specify 
the most uncomfortable phase of  the procedure and 
their willingness to repeat the procedure using the same 
local anesthetic.

Statistical analysis
Statistical analysis was performed using SPSS for Win-
dows version 16.0 (SPSS, Inc., Chicago, IL). The non-
parametric Mann-Whitney test was used to compare 
ordinal variables (such as the gag reflex, procedure evalu-

ation, etc.) and data that are not normally distributed (the 
doses of  meperidine and midazolam) between SWG and 
SPG groups. 

The χ 2 test was utilized to compare categorical vari-
ables between the 2 groups. Continuous variables were 
assessed with an independent sample t test. A P value < 
0.05 was considered to be significant.

RESULTS
Patient characteristics and demographics
Our study included 80 consecutive patients who under-
went an elective EGD at AUB-MC. There were 31 males 
(38.8%) and 49 females (61.2%) with a mean age of  52.2 
± 18.4 years. There was no statistically significant differ-
ence in the patients’ characteristics in both groups (Table 1).

Pre-procedure evaluation
Anxiety before the procedure was rated on an ascend-
ing scale from 1 to 5 as detailed in the method section. 
There was no significant difference between the two 
groups; the median anxiety scores were 3 (1, 5) for sub-
jects in SWG and SPG. 

The time interval between the lidocaine administra-
tion and the onset of  anesthesia was significantly longer 
in the SWG as compared to the SPG, with median time 
80 (30, 300) and 50 (20, 120) s (P < 0.01, respectively).  

The SPG had significantly stronger gag reflex than 
the SWG with respective median scores of  4 (1, 5) and 2 
(1, 5) (P < 0.01, Table 2).

IV sedation use
IV sedation was administered more frequently in the 
SPG than the SWG (95% vs 32%, P < 0.01). 
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Figure 1  The gag reflex pathway: afferent fibers from the trigger areas in 
the pharynx and tongue carried by the glossopharyngeal nerve (cranial 
nerve ⅩⅠ) to the nucleus solitarus which sends the input to the nucleus 
ambiguus in the medulla oblongata. Efferent fibers from the nucleus am-
biguus carried via the vagus nerve (CN Ⅹ) to the pharyngeal constrictors to 
contract and cause gagging. CN: Cranial nerve.

SWG (n  = 40) SPG (n  = 40) P  value

  Gender (M/F)         12/28         19/21 0.11
  Mean age, yr (SD)         55.8 (18.1)         48.5 (18.2) 0.07
  Smoking (yes/no)         15/25         23/17 0.07
  Caffeine (yes/no)         37/3         32/8 0.19
  Alcohol (yes/no)         12/28         14/26 0.63
  Previous EGD (yes/no)         17/23         23/17 0.18

Table 1  Patient characteristics

SWG: Swab group; SPG: Spray group; M: Male; F: Female; EGD: Esopha-
gogastroduodenoscopy. P value for difference between groups using χ 2 or 
Fisher’s exact tests.

SWG (n  = 40) SPG (n  = 40) P  value1

  Anxiety       3 (1, 5)      3 (1, 5)       0.67
  Time to onset of anesthesia (s)     80 (30, 300)    50 (20, 120)   < 0.01
  Gag reflex       2 (1, 5)      4 (2, 5)   < 0.01

Table 2  Pre-procedure evaluation, median (min, max)  

SWG: Swab group; SPG: Spray group. Anxiety rate: 1 = no anxiety to 5 =  
extreme anxiety; Gag reflex scale: 1 = absent to 5 = strong. 1P value for dif-
ference between groups using nonparametric Mann-Whitney test.
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The amount of  meperidine administered was sig-
nificantly lower in the SWG compared to the SPG, with 
median doses of  0 (0, 50) and 25 (0, 75) mg, respectively, 
P < 0.01. Similarly, the dose of  midazolam was signifi-
cantly lower in the SWG as compared to the SPG with 
median doses of  0 (0, 3) and 2 (0, 4) mg (P < 0.01, re-
spectively, Table 3).

Endoscopists’ evaluation
The endoscopist’s assessment of  the degree of  proce-
dure difficulty showed that the procedures were signifi-
cantly easier to perform in the SWG than the SPG, with 
median difficulty scores of  1 (1, 5) and 4 (1, 5) (P < 0.01, 
respectively, Table 4).

Additionally, the procedure was significantly much 
easier to perform in subjects who did not receive IV 
sedation compared to those who received either meperi-
dine or midazolam, with median difficulty scores of  1 (1, 
3) and 4 (1, 5) (P < 0.01), respectively.

Patients’ evaluation 
Patients in the SWG tolerated the procedure more with 
a median tolerability score of  2 (1, 4) as compared to 4 (2, 
5) in the SPG (P < 0.01, Table 4).

The most difficult part of  the procedure was the 
introduction of  the endoscope as reported by 68.8 % 
of  patients. Thirty two (80%) subjects in the SWG ex-
pressed their willingness to repeat the procedure under 
the same local anesthesia, versus only 2 (5%) patients in 
the SPG (P < 0.01, Table 4).

Side effects 
The side effects during and after the procedure were 
similar in both groups except for retching which was sig-
nificantly lower in the SWG than in the SPG (13/40 vs 

31/40 patients, respectively, P < 0.01, Table 5).

Complications
None of  the procedures was aborted due to complica-
tions, excessive agitation or major patient discomfort.

DISCUSSION
The use of  conscious sedation along with lidocaine spray 
is the standard of  care in upper GI endoscopy[4,19,26,27,29]. 
However, IV sedation may cause potential harm to the 
patients especially the elderly with co-morbidities. These 
side effects include hypotension, respiratory depression, 
and paradoxical agitation[7,11-16]. The potential risks of  
upper GI endoscopy are mostly related to the use of  IV 
sedation[1,2,11,16,27,33-35]. Studies done by Campo et al[6] and 
Mulcahy et al[7] showed that a high level of  anxiety, young 
age, and a strong gag reflex are risk factors for poor 
tolerance to upper GI endoscopy. On the other hand, a 
study done by Pereira et al[27] showed that patients’ anxi-
ety did not contribute to procedure tolerance. Local oro-
pharyngeal anesthesia including lidocaine has been stud-
ied in several trials with the results showing that the use 
of  the lidocaine spray or gel with IV sedation increased 
the tolerability and ease of  the procedure and reduced 
the risk of  discomfort during the procedure[23,26,28,29,36]. A 
single study, however, was done on the lidocaine lollipop 
which showed excellent efficacy in achieving patient 
comfort even without the use of  IV sedation[28]. The ac-
tion of  local oropharyngeal anesthesia is achieved mainly 
by inhibiting the gag reflex which is one of  the most 
important factors affecting the tolerability and ease of  
the procedure[6,28]. So in order to perform the procedure 
without possibly using IV sedation, an effective local 
agent that suppresses the gag reflex should be used.

Our study showed that when lidocaine gel is applied 
to the posterior lingual area, it effectively suppresses the 
gag reflex, significantly increases the patient tolerability 
to the procedure, improves endoscopist satisfaction of  
the procedure, and considerably decreases the need for 
IV sedation. The level of  anxiety and age were similar 
in both groups; thus, these factors can be eliminated as 
confounding variables. Therefore, lidocaine gel could be 
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SWG (n  = 40) SPG (n  = 40) P  value

  Use of IV sedation (yes/no)      13/27     38/2 < 0.01
  Meperidine dose (mg)        0 (0, 50)     25 (0, 75) < 0.011

  Midazolam dose (mg)        0 (0, 3)       2 (0, 4) < 0.011

Table 3  Use of intravenous sedation, median (min, max)

SWG: Swab group; SPG: Spray group; IV: Intravenous. 1P value for differ-
ence between groups using Mann-Whitney test.

SWG (n  = 40) SPG (n  = 40) P  value

  Ease of procedure - endoscopist        1 (1, 5)      4 (1, 5) < 0.01
  Procedure tolerance - patient        2 (1, 4)      4 (2, 5) < 0.011

  Patient willingness to repeat
  procedure (yes/no)

     32/8      2/38 < 0.011

Table 4  Procedure evaluation, median (min, max)

SWG: Swab group; SPG: Spray group. Endoscopist difficulty scale: 1= easy 
to 5 =difficult; Patient tolerance scale: 1 = no difficulties encountered to 5 = 
very difficult. 1P value for difference between groups using nonparametric 
Mann-Whitney test.

SWG (n  = 40) SPG (n  = 40) P  value

  During the procedure
     Retching (yes/no)         13/27         31/9 < 0.01
     Cough (yes/no)         10/30         12/28    0.62
     Abdominal pain (yes/no)           1/39           1/39    1
     Dyspnea (yes/no)           0/40           4/36    0.12
  After the procedure
     Sore throat (yes/no)           5/35           8/32    0.55
     Abdominal pain (yes/no)           1/39           5/35    0.2
     Nausea/vomiting (yes/no)           0/40           1/39    1

Table 5  Procedure-related symptoms

SWG: Swab group; SPG: Spray group. P value for difference between 
groups using χ 2 or Fisher’s exact tests.
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used as a sole agent in upper GI endoscopy sparing the 
use of  IV sedation with its potential complications. In 
addition, this may help patients resume their daily activi-
ties immediately after the procedure. Although we did 
not compare the cost of  the lidocaine gel and spray, the 
use of  the gel appears to be more cost-effective since 
potential adverse events related to IV sedation are re-
duced. The maximal dose of  lidocaine used in the spray 
group was 300 mg. This dose of  lidocaine is within the 
recommended dose of  5 mg/kg and does not exceed the 
potentially toxic dose of  500 mg[37]. Moreover, higher 
doses of  topical lidocaine had been used in prior studies. 
Sutherland et al[38], for instance, utilized topical doses of  
380 mg of  lidocaine and concluded that the blood levels 
were still within therapeutic range. The dose of  lidocaine 
used in the gel group was much lower (150 mg) than that 
in the spray group. Despite that decrease in the dose, 
there was more effective suppression of  the gag reflex in 
the gel group, and hence, better tolerance to the EGD.

Sample size was one of  the few limitations in this 
study. Because it was a small sample, subgroup analysis 
could not be performed. Another limitation that might 
have affected our results can be attributed to the impair-
ment in judgmental abilities caused by the sedatives used 
in some cases.

In conclusion, this study presented evidence that the 
use of  lidocaine swab applied to the posterior lingual 
area was an effective mode of  local anesthesia in upper 
GI endoscopy. This can lead to reduction in the use of  
IV sedatives (and potentially their complications) and 
may decrease the overall cost of  the procedure. This may 
be a very promising modality especially in the elderly 
patients who have comorbidities, and in office-based up-
per GI endoscopy. However, larger, multicenter studies 
should be done to confirm and validate the results of  
our study.
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Background
Esophagogastroduodenoscopy (EGD) has become an essential and very com-
monly used procedure for the diagnostic and therapeutic evaluation of a multi-
tude of upper gastrointestinal (GI) symptoms and diseases. EGD is considered 
a safe procedure with a very low risk of complications. Medication administered 
for local anesthesia and for conscious sedation during the procedure can pose 
some adverse effects especially in the elderly population. So finding ways to 
decrease the need for these drugs would decrease the complication rates. The 
rationale behind the use of topical anesthesia is to decrease the gag reflex that 
may account for a major part of EGD-related discomfort. Using lidocaine as 
a topical anesthetic in the gel form may be ideal since a dense/sticky form of 
lidocaine may provide a more reliable local anesthesia compared to the spray 
thus increasing the patients’ tolerance to EGD and in turn decreasing the need 
for intravenous (IV) sedation.
Research frontiers
Improving the tolerance and ease of execution of EGD procedures has gained 
much interest recently. The primary objective of this clinical research approach 

is to decrease the need for drugs used for conscious sedation to spare patients 
the side effects and the costs of elevated doses of such agents. Research is 
currently focusing on increasing the effectiveness of drug administration, im-
proving patients’ tolerance, and using/developing ultrathin endoscopes.
Innovations and breakthroughs
This study showed that when lidocaine gel is applied to the posterior lingual 
area, it effectively suppresses the gag reflex, significantly increases the patient 
tolerability to the procedure, improves endoscopist satisfaction of the proce-
dure, and considerably decreases the need for IV sedation.
Applications 
The authors presented evidence that the use of lidocaine swab applied to the 
posterior lingual area was an effective mode of local anesthesia in upper GI 
endoscopy. This can lead to reduction in the use of IV sedatives (and potentially 
their complications) and may decrease the overall cost of the procedure. This 
may be a very promising modality especially in the elderly patients with co-
morbidities, and in office-based upper GI endoscopy.
Terminology
Conscious sedation: Defined as moderate sedation by the American Society 
of Anesthesiologists. It is the reduction of irritability or agitation by administra-
tion of sedative drugs such as midazolam with purposeful preservation of the 
response to verbal or tactile stimulation. Posterior lingual lidocaine swab: A 
technique whereby local anesthesia is achieved by the application of lidocaine 
gel to the base of the tongue and the peritonsillar areas as opposed to applica-
tion via the aerosolized spray form routinely utilized.
Peer review
This article showed that the effectiveness of the posterior lingual lidocaine swab 
is statistically significant. The study design and analysis ensures the validity of 
achieved results and nearly eliminated causes of random error. Nonetheless, 
increasing the patients’ number and possibly involving other centers in this 
study would undeniably increase its power and reliability. 
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