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ABSTRACT

Background: Injection of local anesthesia is one of the most important reasons for development
of avoidance behavior in children. Efforts have been performed to decrease pain perception of
injection.The present research evaluated the effect of cooling the injection site on pain perception
before infiltration of local anesthetics.

Materials and Methods: A prospective single-blind crossover clinical trial was used to investigate
pain perception in 50 healthy pediatric patients who needed bilateral buccal infiltration of local
anesthetics for dental treatment.They received a topical anesthetic agent (Benzocaine) on one side
(control) for | min and topical anesthetic agent plus one minute of ice pack on the other side (trial)
prior to the injection.A dentist blind to the study assessed the patients’ reaction during injection.
Wilcoxon and Mann-Whitney U tests were used for statistical analysis. Statistical significance was
defined at P < 0.05.

Results: The means of sound, eye, and motor scales (SEM) were 4.06 + 1.32 and 5.44 + 1.79 for
the study and control groups, respectively. The means of visual analogue scales (VAS) for the study
and control groups were 42.20 + 12.70 and 58.40 * 16.83, respectively; with statistically significant
differences between the two groups (P < 0.05).

Conclusion: Cooling the injection site before infiltration of local anesthetics in the buccal mucosa
for | min, reduced pain perceived by pediatric patients.
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INTRODUCTION

Injection of local anesthetics is one of the most feared
or anxiety-inducing stimuli in dental operatory.!
The fear of pain attributed to injection of anesthetic
agents is cited as an obstacle to providing appropriate
dental care.*¥ Successful treatment of pediatric
patients, in terms of allaying their anxiety and their
discomfort during restorative and surgical procedures,

is facilitated by profound local anesthesia.
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There are several methods to reduce pain during
injection of local anesthetics, such as the application
of topical anesthetics (e.g., Benzocaine),”! warming
the local anesthetic agents,® buffering the local
anesthetics,”! adjusting the rate of the infiltration™
by reducing the speed of injection, counter-irritation,”
and distraction technique.!'”!

Furthermore, vibrating the surrounding tissue while
administering the injection, applying pressure to the
injection site, and use of a mechanical delivery system
have been tried to minimize the pain experienced
during administration of dental anesthetic agents.!'!:!!

Another recommended method to relieve the pain
of injection is cooling of the injection site. This
technique has been used in sprains, burns, fractures,
bruises, insect bites, and sports injuries.!'>'¥ In several
studies, ice has been used to relieve pain from a
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local anesthetic injection, control postoperative pain,
and prevent edema.l'>'' Ethyl chloride was used for
pre-injection anesthesia as well as for pain control in
minor surgical procedures, minor sports injuries, and
myofacial pain in other studies.!*!%2%

There are a few reports in medical studies using
preoperative cooling to modify pain perception
associated with infiltration of local anesthetics.!'>!®]
Only one of these studies was a randomized trial,!'%!
which focused on pain perception prior to ophthalmic
eyelid surgery. In 2003, Chan ef al., investigated the
effect of cooling the skin prior to laser treatments.!'
Leff et al., reported that cooling of the injection site
for a nerve block 5 min prior to the administration
of a local anesthetic agent in patients undergoing
inguinal hernia repair.['”)

There are a few dental studies in this field.*!*¥) Harbert
performed the first study in this issue in 1989. He found
cooling of palatal area before injection relieved pain
perception.*!! Kosaraju et al., compared 5-s application
of a refrigerant (1,1,1,3,3-pentafluoropropane/1,1,1,2-
tetrafluoroethane) and a 2-min application of a
topical anesthetic gel (20% Benzocaine gel) in the
posterior palatal area before injection of a local
anesthetic solution with a 30-gauge needle in 16 adult
participants.??! They reported that the application of
a refrigerant as a pre-injection anesthetic was more
effective compared to the use of a topical anesthetic
gel in reducing the pain experienced by participants
who received a posterior palatal injection.*”

In 2009, Aminabadi et al., used a cooling technique
on the mucosa of injection site of local anesthetics in
pediatric patients aged 5-6 years of age. They applied
Benzocaine, without mentioning the concentration,
for 1 min followed by a 2-min application of ice
before injection of local anesthetics. Sound, eye, and
motor (SEM) was used to evaluate pain perception
of children during injection. The differences were
statistically significant.!?*!

Therefore, the aim of the present study was to
compare the effect of topical cooling of injection sites
in the left and right maxillary buccal mucosa on pain
perception in the same pediatric subjects.

MATERIALS AND METHODS

The present study was a randomized single-blind
(observer) crossover clinical trial. The subjects
consisted of 50 healthy children (ASA 1) aged

8-10 years (girls and boys), attending the Department
of Pediatric Dentistry, Shiraz University of Medical
Sciences, in southwestern Iran. Random number
table have been used for block randomization. The
number was chosen by tracing a line starting from
random number till reaching to a block which was
chosen as designated number. They all required dental
extractions of maxillary primary canine on both sides
under local anesthesia.

All the patients were cooperative (Frankl’s rating
scales III and IV). They had no aversive experience
about medical or dental treatment. Subjects with
allergies, systemic diseases, intellectual disability,
psychiatric disorders, and dental abscesses or fistulas
in the procedure site were excluded.

After explaining the study procedure, a written
informed consent was obtained from all the parents
before the trial. The Committee of Research and
Ethics approved all the aspects and steps of this
research protocol.

Using a visual analogue scale (VAS) [Figure 1], the
subjects were instructed how to point to the position
on the line between faces to indicate how much pain
they might feel. In this system the total scores range
from 0 to 100 based on measuring the distance in
millimeters from the left end bar to mark made by
the child on the 10 cm line anchored by happy to sad
faces, with a higher score indicating more severe pain.

The anesthetic injection procedure was carried out by
an attending pediatric dentist.

A dentist who was unaware of pre-cooling injection
site, asked patients to rate their pain after injection on
VAS diagram. The dentist also objectively recorded

Figures: Tools Commonly Used to Rate Pain
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Figure 1: Visual analogue scale (VAS) for assessment
of children’s pain perception
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SEM during injections [Table 1]. Total scores for
SEM range from 0 to 9 based on 0-3 score for each
parameter.

Administration of local anesthetics

In this crossover trial, each subject randomly received
both pre-injection techniques: Topical anesthetic gel
(20% Benzocaine gel) plus ice on one side (trial side)
and only topical anesthetic gel on the other (control
side). The participants were randomly assigned to
receive the topical anesthetic gel plus ice one side,
and later, only anesthetic gel on the other side at the
same appointment. Others received only anesthetic
gel first, then anesthetic gel and ice on the other side
at the same session.

On the control side, the buccal mucosa of maxillary
canine area was dried by a cotton roll for 30 s and then
a topical Benzocaine gel 20% (Benzocaine, Beutlich,
USA) was applied for 1 min. The procedure was
followed by infiltration injection of three-fourth of a
2% lidocaine cartridge with 1:100,000 epinephrine
(Darou pakhsh, Iran) using a short 27-gauge needle
(TERUMO, Japan).

On the trial side, the buccal mucosa of maxillary
canine area was prepared with the same topical
anesthetic gel followed by ice for 1 min prior to the
infiltration injection. In order to prepare ice, a number
of lidocaine cartridges were emptied and filled with
water and placed in a freezer [Figure 2]. Discomfort
produced by ice on the soft tissue depends on the
length of time of ice contact, and pain threshold
of the patient. Suggested time is 2-5 min.[*! Five
minutes can be tolerated well by adult patients, but in
pediatric patients it may lead to lack of cooperation.*
Therefore, in this study ice was applied on the buccal
mucosa just for 1 min.

Statistical analysis

Data was analyzed using Statistical Packages for
Social Sciences (SPSS) ver. 17. Wilcoxon and Mann-
Whitney U Tests were applied for comparison of
means. Statistical significance was defined at P < 0.05.

RESULTS

The research comprised 50 patients (28 girls and 24
boys) with a mean age of 8.94 £ 0.76 years (range:
8-10 years).

Analysis of SEM

The means of SEM values for the study and control
groups were significantly different in totals(SEM)
as well as sound, eye and motor parameters
individually(P = 0.000) [Table 2].

Analysis of VAS

The means of VAS values for the study and control
groups were 42.20 + 12.70 (range: 0-100) and 58.40 +
16.83 (range: 0-100), respectively with statistically
significant lower VAS scores in the study group
(P < 0.05).

DISCUSSION

The aim of the present clinical trial was to appraise
pain perception by pediatric patients during cooling of
the injection site prior to injection of local anesthetics
for dental extraction. The effects of application of
topical anesthetic agents with and without ice were
compared.

The results showed that cooling of the injection
site for 1 min after 1-min application of topical

Figure 2: Refrigerated cartridges which were filled with water

Table 1: SEM scale for assessment of children behavior

Parameter Comfort Mild discomfort

Moderate discomfort Severe discomfort

Sound No sound Nonspecific sound (probable pain)
Eye No sign Dilated eyes without tears (anxiety sign)
Motor Relaxed body  Muscular contraction, contraction of

and hand status hand
SEM: Sound, eye, motor

Verbal complaint, louder sound Verbal complaint, shouting, crying
Tears, sudden eye movements Crying, tears covering the face

Sudden body and hand Hand movements for defense,
movements turning the head to the opposite side
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Table 2: SEM (sound, eye, motor) scores among the
study and control groups

parameter Cooling Anesthetic gel P-value
injection site and (control)
anesthetic gel
(study)
N 50 50
sound; mean+SD, 1.46+0.68 [1-3] 1.86+0.80 [1-3] P=0.000
[range]
eye; mean=SD, 1.36+0.52 [1-3] 1.80+0.70 [0-3] P=0.000
[range]
movement; 1.24+0.62 [0-3] 1.78+0.71 [0-3] P=0.000
mean=SD, [range]
total; mean=SD, 4.06+1.32[2-8]  5.44+1.79[2-9] P=0.000
[range]
anesthetics  (benzocaine) significantly alleviates

pain during administration of local anesthetics for
dental procedures. The results of the present study
correspond with the study carried out on cooling
the skin prior to surgery of inguinal hernias.''”? Chan
et al., used a laser system with a cooling device to
treat 37 patients with nevus of Ota removal.l'® They
reported that cooling the site of injection resulted
in less pain perception by their patients. However,
the difference was not statistically significant and
they did not specify the objective criteria used to
evaluate pain. Also, we should consider that the pain
induced by laser therapy may differ from that of local
anesthesia.

The findings of Leff et al.’s study!'” is consistent
with the results of the present study. Furthermore,
Kuwahara and Skinner™® and Goel et al.,/' in
different studies, reported reduction in pain perception
by application of ice on injection site.

The results of the present study support the results
reported by Harbert, who applied ice to reduce
pain perception associated with palatal injections.
However, his study was not a randomized control trial
and he did not support his results with objective pain
scoring systems.[?!]

The results of the present study are in accordance
with the findings obtained by the study of Kosaraju
et al., but, their evaluation were not elaborated on
an objective scale.”” That is difficult to evaluate a
feeling such as pain perception precisely just using
the subjective scale (VAS) for assessment.

Aminabadi et al., reported the efficacy of 2-min
application of ice prior to infra-alveolar nerve block
injection in decreasing perception of pain.*! The

finding would have been more reliable if each single
subject has been considered to be as a case and
control simultaneously.

A number of theories have been put forward to explain
the mechanism of effect of injuries and induction of
analgesia at a local level, which include decreasing
tissue metabolic rate and vasoconstriction leading to a
decrease in the inflow of inflammatory mediators and
a decrease in edema. This might explain the successful
application of topical cooling to reduce bruising,
bleeding, and edema in sports injuries!*"”! and after
orthopedic surgeries.***! Local cooling is also believed
to slow or eliminate pain signal transmission and
to retard neuromuscular transmission.?” In addition,
cooling muscle tissue reduces its tone via a reduction
in the activity of muscular spindles.?” Topical cold
application stimulates myelinated A fibers, activating
inhibitory pain pathways, which in turn raises pain
threshold. Cold has also been demonstrated to work
at the spinal level to inhibit stretch reflex and reduce
muscle spasm.[! The results of the present study
support the idea that topical cooling amplifies pain
threshold to stimuli such as needle stick during local
anesthetic injection and helps patient management
during dental procedures.

The design of the present study could not support
a double-blind study as well as interactions of
anesthetic gel and cold as two mechanisms for
reducing injection pain.

CONCLUSION

Cooling of the injection site before local anesthetics
is an easy, reliable, and effective technique with no
additional cost and can be beneficial to apply to all
pediatric patients with fear and anxiety during dental
procedures in which injection of local anesthetics is
necessary.
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