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The effectiveness of topical lidocaine in relieving pain 

related to intranasal midazolam sedation: a randomized, 

placebo-controlled clinical trial

Walaa Khalil, Dr Med Dent, MSc/Nabih Raslan, PhD

Objective: Intranasal midazolam (INM) is an increasingly pop-

ular agent for sedation in the emergency department and out-

side the hospital in physician, imaging, and dental offices, to

facilitate diagnostic and minor surgical procedures and avoid

the need for an operating room and general anesthesia. The use

of INM has been commonly associated with a burning sensa-

tion of the nasal mucosa. Despite its significance, this subject 

has received little adequate research focus. The objective of the 

current study was to evaluate the effectiveness of topical lido-

caine in relieving pain related to INM administration. Method 

and materials: This was a blinded, randomized placebo-

controlled trial. Sixty-three uncooperative children undergoing

dental treatment, aged 4 to 11 years, were randomly assigned 

to one of three groups to receive the drug nasally via a precali-

brated spray as per the following assignments: group A re-

ceived 0.5 mg/kg midazolam, group B received lidocaine 2% 

prior to 0.5 mg/kg midazolam, and group C received saline 0.9%

(placebo), 0.5 mg/kg. Children were asked to record the degree

of pain using the Wong-Baker faces scale. Parental acceptance 

was also rated. Results: Topical lidocaine prior to INM adminis-

tration reduced the burning sensation in the nasal mucosa and 

improved the drug acceptance. The median score of pain was

8, 1, and 4 in groups A, B, and C, respectively. The differences

among the three groups were statistically significant (P > .05).

The children’s acceptance and parents’ future acceptance re-

garding the intranasal drug administration was significantly 

higher in group B. Conclusion: INM administration results in 

burning sensation in the nasal mucosa with high levels of pain. 

Using topical lidocaine 2% counteracted the burning sensation 

and achieved a higher acceptance rate and lower pain scores. 

(Quintessence Int 2020;51:162–167; doi: 10.3290/j.qi.a43223)
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Successful dental treatment is closely related to the degree of 

patient cooperation and acceptance of procedures without 

resistance, fear, or anxiety. Simple behavior management

methods can be used in some cases, but that may not work 

with patients who are more anxious or need invasive proced-

ures. Moderate sedation should be used in such cases to 

increase compliance of patients and alleviate procedural anx-

iety. Uncooperative and anxious patients tend to experience

more pain and distress when undergoing dental procedures1,2

due to their fear and negative expectations of the procedure.3

This suggests the need for a method that may better achieve 

adequate sedation and anxiolysis.

Intranasal midazolam (INM) sedation has been prescribed 

as an effective and safe approach to reduce anxiety and emo-

tional trauma, and facilitate completion of the procedure in 

both pediatric medicine and dentistry.4,5 However, its adminis-

tration causes a sensation of burning as well as irritation in the

nasal mucosa.6,7

One descriptive study that examined the use of lidocaine

with INM for procedural sedation in children showed that pre-

medication with lidocaine spray counteracted the nasal dis-

comfort resulting from INM administration, but this study was 

neither blinded nor had a control group.8 In 2016, Smith et al9

examined administrating lidocaine before INM administration; 

 ORAL MEDICINE



QUINTESSENCE INTERNATIONAL | volume 51 • number 2 • February 2020 163

Khalil/Raslan

their blinded placebo-controlled trial was performed in the

emergency department (ED). It thus became necessary to per-

form such a study outside the ED relative to patients who

needed dental procedures. To the authors’ best knowledge, this 

is the first clinical, blinded, and controlled trial to date that has

established administrating lidocaine 2% spray prior to INM to 

sedate uncooperative children receiving dental treatment.

Method and materials

Study design

This trial was randomized, parallel, and placebo-controlled. 

Written informed consent was obtained for all the participants.

This study involved 63 uncooperative children, aged 4 to

11, who visited the Department of Pediatric Dentistry from 

June 2017 to January 2018.

The current research protocol was approved by the Institu-

tional Review Board (no. 1521) of Tishreen University.

The sample size was calculated for three independent

groups using G*Power software (version 3.1.9.2-2014, Heinrich

Heine University Düsseldorf ), which showed that 63 children

was a sufficient size to get an alpha error of 5% and a study 

power of 0.80.

Children were included in the study if they had been unco-

operative and scored 1 or 2 on the Frankl scale.10 All the study 

participants enjoyed good health and had no medical history

of neurologic or cognitive alterations. Moreover, they did not 

suffer from any facial deformities, were deemed fit under ASA 

(American Society of Anesthesiologists) classification grade 1,11

and required dental treatment under local anesthesia. Partici-

pants with a known allergy to midazolam or any other benzo-

diazepines, and those who suffered from upper respiratory 

tract infection with nasal discharge were excluded.

Study protocol

Prior to the procedure, parents were provided with information 

about the risks and benefits involved in having their children 

take part in the study, as well as the possible burning sensation

that may occur in the nasal mucosa following administration,

and they were required to sign an informed consent form. Chil-

dren who met the inclusion criteria were enrolled in the study.

Before the administration of the drug/drugs, the Wong-

Baker faces scale (WBFS)12 was explained by the first assistant

to ensure that the participants understood how to use the scale 

well to describe the pain they experienced.

Patients were randomly assigned to one of three groups (21

children in each group) to receive the study drugs nasally via a

precalibrated spray of 0.2 mL per puff:
 ■ group A received 0.5 mg/kg midazolam, with a maximum 

dose of 10 mg
 ■ group B received a puff of lidocaine 2% in each nostril; after

60 seconds, they received 0.5 mg/kg midazolam, with a

maximum dose of 10 mg
 ■ group C received saline 0.9% (placebo), 0.5 mg/kg, with a 

maximum dose of 10 mg.

The drugs were administered in a similar fashion within the

three groups, alternating between the two nostrils of the child.

The midazolam used in the current study was in formulation

of 5 mg/mL for intravenous and intramuscular injection in a 

dosage of 0.5 mg/kg with a maximum dose of 10 mg (2 mL).

Lidocaine spray was used topically due to its low toxicity profile

and rapid onset,13 in light of the British Thoracic Society’s recom-

mendation to use 1% to 4% lidocaine spray as a topical upper

airway anesthesia,14,15 and lidocaine 2% was used proportionally

to how much an extra dosage of the drug might have been 

required to perform local anesthesia during the dental proced-

ure. The latter’s toxicity was calculated and factored in as well.

For randomization, the 63 patients were assigned to the

three groups as per a randomization chart. In order to conceal

the allocation sequence, group identifiers were included in

sealed envelopes with session numbers identical to those 

assigned to patients by the randomization chart. The envelopes 

were kept at the Department of Family and Community Medi-

cine. On session day, the envelope corresponding to a patient

number was handed to the second assistant, who calibrated

the identified drug(s) proportional to the child’s weight before

drug administration.

The drug was given in the presence and with the assistance

of the participants’ parents, so if the child was not willing to

accept the drug, physical restraint could be exercised by the

parent if necessary. Immediately following the administration,

the first assistant, who was blinded to the drug and did not

participate in the administration, asked the child to record the 

score of pain on WBFS. 

Ten minutes after drug administration, the child was moved 

to the dental chair, and the clinician started dental treatment

under local anesthesia using rubber dam. 

Since the clinician was also blinded to the drug and not

aware whether the patient was sedated or not (placebo), non-

pharmacologic behavior management techniques were ap-

plied with all patients.
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Patients whose treatment was not completed due to lack of 

cooperation were scheduled to another dental appointment to

provide treatment under sedation out of the study scope.

The child’s acceptance of the drug was rated as follows:
 ■ Good: when the drug was administered without any resis-

tance or rejection
 ■ Adequate: when the drug was administered with some ver-

bal resistance
 ■ Poor: when the drug was administered with mild crying and 

controllable movement
 ■ Worse: when the child showed a violent movement and 

crying, and drug administration was possible only after

physical restraint by parents.

After the dental treatment was finished, the parents were asked 

to answer a yes/no question: would they like to have a similar

experience if their uncooperative child needed dental treat-

ment in the future?

Measures

Children were asked to record the degree of pain associated

with the process using the WBFS (Fig 1).16,17

Data analysis

Statistical analysis of the data was performed using SPSS (IBM, 

version 25). A P valueP < .05 was considered significant. For pain

assessment, the ordinal scale WBFS was used. The median score

of pain on WBFS was compared among the three groups and

between pairs of groups. The acceptance of the drug adminis-

tration and the parents’ attitude towards intranasal sedation

were also compared among the groups. Kruskal-Wallis and

Mann-Whitney tests were used to compare differences.

Results

Sixty-three children were enrolled in the study over an 8-month

period beginning in June 2017. Table 1 displays the characteris-

tics of the participants. The distribution of participants within 

the three groups was equivalent in terms of age, sex, and weight.

Patients in group A, who received INM only, reported a

median WBFS score of 8 (6 to 10) compared with a median 

score of 1 (0 to 4) for children in group B, who received lido-

caine prior to midazolam administration. Children in the pla-

cebo group reported a median score of 4 (2 to 6) (Fig 2).

Fig 1 Wong-Baker faces pain rating scale.16,17

©1983 Wong-Baker FACES Foundation. Used 
with permission from www.WongBakerFACES.
org. Originally published in Whaley and 
Wong,31 © Elsevier.

Table 1 Characteristics of the study sample

Characteristic Group A: midazolam Group B: lidocaine-midazolam Group C: saline (placebo)

Patients (n) 21 21 21

Mean age, y (SD) 7.62 (2.27) 7.95 (1.96) 6.62 (1.99)

Gender, n (%) Male 9 (42.9) 9 (42.9) 8 (38.1)

Female 12 (57.1) 12 (57.1) 13 (61.9)

Mean weight, kg (SD) 24 (6.41) 23 (6.08) 21 (5.62)

SD, standard deviation.

11
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The differences in median pain scores among the three

groups were statistically significant (P > .05). Differences between 

the compared pairs of groups (A/B, A/C, B/C) were also statisti-

cally significant (P > .05).

When comparing the children’s acceptance of the intrana-

sal drug administration, there were statistically significant dif-ff

ferences (P > .05). Table 2 shows the percentage of drug accep-

tance in groups A, B, and C. Parents’ acceptance of their children 

having INM sedation in the future was 85.7%, 100%, and 14.3% 

in groups A, B, and C, respectively. The differences were statis-

tically significant (P > .05).

Discussion

Intranasal sedation is increasingly popular in dentistry due to

its simple and fast administration, lack of needle, minimization

of spread of infectious diseases, lack of need for intravenous 

access, and relatively easy route of administration in patients

who are combative or seizing. This route is especially good for

patients who are fearful of needles.18

Midazolam is an excellent candidate for intranasal sed-

ation because it has a rapid onset of action, and has sedative, 

anxiolytic, hypnotic, muscle relaxant, and anterograde amne-

sic effects, as well as its anticonvulsant activity.19 Discomfort or

feeling a burning sensation in the nasal mucosa is the most

frequently reported side effect with INM administration,20,21

and this is a result of the alcohol content and low pH of the

midazolam solution.22

Pain and anxiety are related in a circular fashion, and there-

fore there is a real need for a sedation method with no pain or 

discomfort, hence the reason for the present study, which may 

lead to a successful and effective sedation method.23

In the current study, pain related to INM administration was 

evaluated and compared when dispensed alone, following
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Fig 2 Pain score (Wong-Baker faces scale,
WBFS) according to the treatment.

Table 2 Drug acceptance in groups A, B, and C

Drug acceptance Group A: midazolam Group B: lidocaine-midazolam Group C: saline (placebo)

Good 4.76% 95.24% 0.00%

Adequate 9.52% 4.76% 28.57%

Poor 38.10% 0.00% 47.63%

Worse 47.62% 0.00% 23.80%
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lidocaine 2% topically, or placebo alone in uncooperative pedi-

atric patients aged between 4 and 11.

In previous studies, 45% to 77% of children reported nasal

irritation.21-24 To overcome such a drawback, Lugo et al25 sug-

gested premedication with lidocaine.

Smith et al9 compared the pain related to INM administra-

tion between two groups: one received sodium chloride as pla-

cebo prior to INM, while the other received lidocaine prior to 

INM. As nasal delivery of any medication may cause discomfort 

for some patients,26 their study may not have been able to pro-

vide an accurate assessment of the pain related to midazolam 

when dispensed alone, as the administration of saline (placebo)

prior to INM may affect the WBFS score recorded by the child.

In the current study, children in the placebo group

reported a median score of 4 on WBFS; 67% of them had mild 

discomfort reflected by scores between 2 and 4 on WBFS, and

23% recorded a score of 6 on the same scale. For the children

who received midazolam alone, a median score of 8 (6 to 10) 

was recorded on WBFS; 71% had scores between 8 and 10 on 

WBFS, ie, intense burning in the nasal mucosa. Consequently,

the differences among groups were statistically significant 

(P > .05).

Administering lidocaine 2% spray counteracted the burn-

ing sensation and helped to avoid discomfort resulting from

INM administration. Of the children who received lidocaine

prior to INM, 20/21 (95%) reported a median score of 1 (0 to 2)

on WBFS, and only 1/21 reported a score of 4. The increased 

pain in group C may be due to the “nocebo” effect.27

The present findings did not correspond to those of Musani

et al.28 In their study, 100% of the participants reported no pain

after INM administration. This may be because they used an

extra sedative agent, nitrous oxide, which has analgesic 

effects,29 and could have contributed to reducing the pain per-

ception. In contrast, 43% of participants in the study by Lugo et

al25 reported discomfort and nasal irritation after the adminis-

tration of INM and intranasal lidocaine. The authors likely did 

not provide enough time for lidocaine to anesthetize the nasal

mucosa before contact with midazolam.

For pain evaluation, the present study used the WBFS pain

rating scale, as both children and medical staff prefer WBFS to 

other self-report scales.30

When the administration of a nasal drug causes pain and

discomfort, a child’s response will probably be negative, as in 

groups A and C. Lidocaine prior to INM improved the accept-

ability of the intranasal drug, because the local anesthesia of 

the nasal mucosa reduces the burning sensation, as in group B.

The parents reported higher degrees of satisfaction with 

INM sedation when the child was sedated without pain and

had the dental treatment completed.

Conclusion

INM administration is associated with burning sensation and 

high levels of pain in the nasal mucosa. Using lidocaine 2%

prior to INM administration overcomes this disadvantage and

improves the position of the child as well as the parents

towards the INM sedation. As pain triggers and increases anx-

iety, the lidocaine group achieved greater acceptability of INM

administration than the other groups. Sedation should be pain-

free, and therefore this study is significant, as INM becomes a

pain-free method with the use of lidocaine. These findings can

be applied in clinical practice.
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