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ABSTRACT

Vibration can reduce pain. This study was conducted to use this effect while injecting dental anesthesia. This split-
mouth randomized clinical trial was performed on 40 injection sites from 20 patients. In the experimental sides, the
turned-on device would be positioned in contact with the injection area for 5 seconds; then the anesthesia would be
administered, while the device was in place; finally, the device would remain in place for 5 seconds after removing
the needle. In the control sides, the device would be placed on the mucosa in a similar fashion but turned off. Imme-
diately after removing the tip of Dental Vibe, patients were asked to rate their pain using Wong Baker method. Pain
scores were compared statistically. Average pain levels in the experimental and control sides were 1.95 + 1.57 (95%
CI: 1.22 to 2.68) and 0.65 + 0.81 (95% CI: 0.27 to 1.03), respectively. Their difference was significant according to
Wilcoxon test (P < 0.001). Age (P = 0.670), injection type (P = 0.175), and sex (P = 0.160) did not affect the response
to the Dental Vibe significantly, according to chi-square test. Dental Vibe is a useful and effective device in reducing
pain while injecting local anesthesia.

ments typically begin with LA, pain control at this step
is essential. Pain is a deterrent of dental treatment and
Most common anxiety provoking and fearful experi-  many patients avoid or cancel their treatments because
ence for children in dental operatory is administration  of this factor because of being afraid of pain, which is
of local anesthesia. Pain management when injecting  ysually caused by previous painful experiences during
local anesthesia (LA) is one of the most critical stages in  dental procedures. Therefore, reducing dental pain is
performing dental treatments. Since painful dental treat-  important and researchers have been seeking methods
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to reduce dental pain, including pain of injecting local
anesthesia Milgrom et al., 1997, Yenisey 2009 Bonjar
2011, Ungor et al 2014, Rakshan and Rakshan 2015,
Agarwal et al 2017).

Mechanisms for pain due to local anesthesia are
mainly quick expansion of the tissues and their tension,
followed by mechanical trauma by the needle puncture
to the region of the injection. Various methods have been
proposed to reduce or prevent pain while administer-
ing local anesthesia, including the application of topical
anesthetics, suggestion, slow injection , transcutaneous
electrical nerve stimulation (TENS) computer-assisted
local anesthesia (such as Wand), and vibration (Hersh et
al. 1996 Peretz et al., 2004 and Primosch 2003).

According to the “gate control” theory, providing
non-noxious stimuli might interrupt nociceptive signals
reduce the perceived pain . Thus, it is hypothesized that
stimulating larger-diameter A-beta fibers with vibration
and pressure might reduce pain sensation (Saijo et al.,
2005 Nanitsos et al.,, 2009 and Rakshan and Rakshan
2015).

The Dental Vibe device (BING Innovations, Florida,
USA) is a new portable system that transmits pressure-
rotational pulses to the injection area, without any
need to changing the routine protocols of injection. We
hypothesized that vibration concurrent with injection
might decrease perceived pain in children.

MATERIALS AND METHODS

This split-mouth randomized clinical trial was per-
formed on 40 injection sites from 20 patients (13 boys
and 7 girls, with an average age of 5.7 years old) referred
to the Department of Pediatric Dentistry at Islamic Azad
University during 2014-2015. The protocol ethics were
approved by the Ethical Committee of the university,
and informed consents were taken from patients’ par-
ents. Inclusion criteria were being systemically healthy,
being aged between 5 and 7 years old, a cooperation
level of 3 or 4 (according to Frankel scale) determined
by a pediatric dentist, ability to determine pain levels
according to Wong Baker scale (8thesis), and clinical
need for bilateral local anesthetic injection in the man-
dible or maxilla.

Randomization, Local anesthesia administration, and
Pain evaluation

Randomization was performed by picking out a card
from a box, for each patient. Patients with “vibration
on” cards would receive the injection together with the
DentalVibe application while the device was on. They
would receive the second injection on the contralateral
side, with the vibration off. The patients with “vibra-
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tion off” cards would first receive the placebo (the device
touch without vibration) first, and the treatment in the
second session.

In the experimental sides, the turned-on device would
be positioned in contact with the injection area for 5 sec-
onds; then the anesthesia would be administered, while
the device was in place; finally, the device would remain
in place for 5 seconds after removing the needle. In the
control sides, the device would be placed on the mucosa
in a similar fashion but turned off. The inferior alveo-
lar nerve (IAN) blocks were administered using a carpul
of 2% lidocaine and 1:80000 epinephrine (Darupakhsh,
Tehran, Iran). The infiltration blocks were administered
for the maxilla, using a carpul of the same anesthetic
solution. Of the 40 injections, 22 were IAN blocks while
18 were maxillary infiltration injections.

Immediately after removing the tip of Dental Vibe,
patients were asked to rate their pain using Wong Baker
method. All injections were performed by the same per-
son (a resident of pediatric dentistry).After data col-
lection, the treatment would be started in its routine
fashion; the patient would receive as many carpules as
needed/wanted after the data collection.

After summarizing the descriptive statistics and con-
fidence intervals (CI), Wilcoxon test and chi-square tests
used to compare control and treatment groups.

RESULTS AND DISCUSSION

Of the 20 participants, 65% reported lower pain levels
when using the device; 25 % rated the pain on both sides
similarly; 10% reported greater pain levels on the con-
trol sides. Average pain levels in the experimental and
control sides were 1.95 + 1.57 (95% CI: 1.22 to 2.68) and
0.65 + 0.81 (95% CI: 0.27 to 1.03), respectively. Their
difference was significant according to Wilcoxon test (P
< 0.001).

Age (P = 0.670), injection type (P = 0.175), and sex (P
= 0.160) did not affect the response to the Dental Vibe
significantly, according to chi-square test (Table 1).
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Table 1. Results pertaining to experimental sides in

which the device was turned on (n = 20, control sides

are not used or shown).

Factor Painless | Painful |RR | AR

Gender Boy 9 4 3.6 37
Girl 2 5

Age 5 yrold 5 6 2.4 21
> 5 yrold 3 6

Injection | TAN block 8 3 3.5 30
Infiltration | 3 6

RR, relative risk; AR, attributable risk.
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Dental anxiety and fear are the most frequent reasons
preventing patients from dental visits, and are usually a
byproduct of local anesthesia injections. Hence, pain and
anxiety control during local anesthetic injections is of
significant clinical importance, (Ungor et al., 2014, Bon-
jar 2011 Berggren and Meynert 1984). Topical anesthet-
ics numb the injection surface and provide pain relief on
needle insertion, although there are other factors which
should be controlled (such as the clinician’s expertise
and amount, type, and dose of the injected medicine) for
a complete pain control. Although this method reduces
the pain during needle insertion, total elimination of
injection pain relies on causes like the amount, type,
and injection speed of anesthesia plus the experience
of clinician. In addition, local anesthetics have narrow
potential to enter deep into tissue. These might reduce
the discomfort during insertion of needle through the
surface however, they are not as effective when needle
passes through deeper layers, (Singh and Roberts 1994,
Meechan et al., 1998 Ungor et al 2014).

Hence, methods such as Wand and TENS are intro-
duced to solve this. TENS triggers large-diameter nerves
that are more sensitive to electrical stimuli than do
smaller-diameter nerves. The result is closure of central
gating mechanism to signals coming through nerves
with smaller diameters. The same mechanism of gate
control works for the vibration, which has impulses that
are transmitted very fast (75 meters per second) through
myelinated, thick, A-beta nerves. On the other hand,
sense of pain travels at a 2 meters per second speed
through unmyelinated and thin C fibers, ( Ungor et al.,
2014, Nanitsos et al., 2009, Hall and Guyton 2015).

Simultaneous transmission of vibration signals
through thick A-beta fibers versus pain signals through
C fibers will make the sensory area of the brain release
inhibitory neurotransmitters these and inhibit the acti-
vation of projection neurons within dorsal horn of spi-
nal cord, leading to gate closure over pain stimuli. This
is the reason vibration is used to reduce pain during
many painful medical and dental procedures (Reed 2001,
Ungor et al., 2014). Another factor that contributes to
perception of pain is psychological status of person, par-
ticularly his or her fear or anxiety of pain. Dental fear
can prolong and intensify the pain (Peretz et al 2004).

Our results are similar to those of Ungor et al. (2014)
and Nanitsos et al. (2009) although in the latter study,
source of vibration was extra-oral, which might decrease
the efficacy of expected gate control mechanism because
of pain and vibrated sites being distant. Another study
done by Saijo et al. (1995) examined injection pain
together with vibration of the site using VibraJect. They
could not find significant differences between control
and treatment groups. Difference could be due to differ-
ent devices and methods.

CONCLUSION

This study has found DentalVibe as a useful and effec-
tive device in reducing pain while injecting local anes-
thesia.
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