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A vibrating dental local anesthesia attachment (Vibraject, LLC, Calif) based on the
concept of the gate-control theory has been used in clinical practice. The theoretical
advantage of the vibrating needle is that it reduces the injection pain. We evaluated
the effectiveness of Vibraject in combination with an electrical injection device. Injec-
tions were given into the alveolar mucosa adjacent to the root apex of the maxillary
lateral incisor in 10 volunteers. Vibraject was randomly applied to either the left or
right side of the injection. No statistically significant decrease in pain scores was found
at needle insertion or anesthetic injection. The clinical efficacy of Vibraject remains

controversial.
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Avibrating dental local anesthesia attachment (Vibra-
ject, LLC, Calif) has been introduced in recent
years.! This device was developed on the basis of the
gate-control theory,23 which states that pain transmis-
sion through A-delta and C nociceptive fibers is de-
pressed at the secondary neuronal cell bodies in the dor-
sal horn if nerve impulses evoked by tactile sensation
are simultaneously transmitted through A-beta tactile fi-
bers. It is therefore supposed that vibrating a needle
with Vibraject can result in a reduction in injection pain.
The instructions for Vibraject indicate that topical an-
esthesia is generally not required. However, Yoshikawa
et al* reported that injection pain did not decrease when
Vibraject was applied with a conventional cartridge type
dental syringe with a 30-gauge needle. They suggested
that manual injection with these syringes might evoke
pain, because relatively strong pressure can be applied
even if Vibraject was used in combination. In the present
study, we evaluated the injection pain when Vibraject
was applied with an automated electric syringe with a
33-gauge dental needle under single-blind randomized
conditions.
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METHODS

Ten healthy adults consented to participate in the pre-
sent study. The study design met the ethical code of the
Tokyo Dental College, and we obtained informed con-
sent from all the volunteers in the study. These volun-
teers underwent intraoral injections with and without Vi-
braject application at a sufficient interval. The partici-
pants wore eye masks and headphones to create blinded
conditions. Intraoral injection was given into the alveolar
mucosa adjacent to the root apex of the maxillary lateral
incisor using a computer-controlled electric syringe (An-
aeject, Nihonshikayakutin, Yamaguchi, Japan) with a
33-gauge needle. Vibraject was randomly applied at ei-
ther the left or right side of the injection. The Vibraject
applied to Anaeject is shown in Figure 1. After patting
the participant’s shoulder, the investigator inserted the
needle approximately 1 mm and maintained this for 10
seconds. Then 0.1 mL of 2% lidocaine that contained
1:80,000 epinephrine was injected for 20 seconds.
The lowest constant mode injection rate (0.005 mL/s)
was used. After the injection was finished, participants
evaluated the degree of pain at needle insertion and an-
esthetic injection on a visual analog scale (VAS; 0-100
mm) and a pain rating score (PRS; painless, pressure
sensation, slight pain, painful). Data are given as the
mean *+ SD. Student’s ¢ test for paired sample and Wil-
coxon’s rank sum test were used for statistical analysis.
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Figure 1. Setup for connecting Vibraject to Anaeject.

RESULTS

The mean * SD of the VAS score at needle insertion
was 24.6 * 19.3 mm when Vibraject was used and
22.4 = 18.6 mm when Vibraject was not used, respec-
tively (P > .05). At anesthetic injection, the mean = SD
of the VAS score was 26.2 + 23.3 mm when Vibraject
was used and 22.7 + 21.7 mm when Vibraject was not
used, respectively (P > .05) (Figure 2).

The PRS at needle insertion decreased in 2 partici-
pants and increased in 3 participants when applying Vi-
braject. At anesthetic injection, the PRS increased in 4
participants and decreased in 1 participant when apply-
ing Vibraject (Figure 3).

DISCUSSION

Regional dental injection without pain, discomfort, or
anxiety is important for preventing systemic complica-
tions, such as vasovagal syncope or blood pressure el-
evation. Although improvements in syringes, develop-
ment of topical anesthesia, and the application of very
fine needles® have been reported in many studies, no
conclusive painless injection method has been estab-
lished.

Vibraject, developed from a new viewpoint, is an in-
teresting device that can be easily applied in routine an-
esthesia procedures. According to Kakigi and Watana-
be,® interference stimulation such as vibration can re-
lieve pain on the basis of the gate-control theory.23
Hutchins et al” reported that the vibration might be ef-
fective in reducing the pain of injection. Blair! recom-
mended the use of Vibraject for painless injection. In
contrast, Yoshikawa et al* found no significant pain re-
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Figure 2. Pain assessment at needle insertion and anesthetic
injection with a visual analog scale. No statistically significant
differences occurred between the control and Vibraject groups
in either of the 2 conditions.

duction when Vibraject was applied with a conventional
dental syringe.

In the present study, the experimental method was
improved in 2 points. These points include the use of a
computer-controlled electric syringe with the slowest in-
jection rate and a fine 33-gauge needle. However, the
present study also failed to detect any pain reduction
effects of Vibraject even when the fear of anesthesia
equipment evoked by visual and auditory inputs was
blocked by eye masks and headphones. Therefore, our
pilot study suggests that the effect of Vibraject on pain
reduction is insufficient and that topical anesthesia may
still be required.

The instructions for Vibraject indicate that the vibra-
tion reduces patient discomfort if the patient markedly
fears undergoing injection and also state that the hum
of the motor seems to have a calming effect. If the in-
jection is performed without blinding after providing suf-
ficient information about the Vibraject, the degree of
pain may change. Further studies will be needed to ver-
ify whether the vibration and hum of the motor of the
Vibraject have calming effects. In conclusion, this pilot
study of 10 volunteers suggests that Vibraject does not
reduce injection pain when it is applied to a blinded pa-
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Figure 3. Pain assessment at needle insertion and anesthetic
injection with the pain rating score. No statistically significant
differences occurred between the control and Vibraject groups
in either of the 2 conditions.
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tient using an automated electric syringe with a 33-
gauge dental needle.
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