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Abstract

Aim: The aim of the study was to evaluate and compare pain experienced during insertion of needle and
administration of local anaesthesia on the palate, with VibraJect (a vibrating attachment to the conventional
syringe) and conventional syringe. The purpose of the study was to investigate the efficacy of the VibraJect
dental syringe attachment in reducing pain and discomfort during administration of palatal block and
procedural anxiety in patient undergoing dental treatment.

Materials and methods: A total of 50 patients with bilaterally posterior teeth were enrolled in this split mouth
randomized controlled clinical study. The pain relief was recorded by the patient on the Facial Visual Analogue
Scale at the postoperative hour, 2", 4™ and 8" hour and on postoperative day 1. The time of when the patient
first complains of unbearable pain was noted postoperatively and then the patient was given 20 mg of oral
piroxicam as a rescue medication.

Results: Patients in both the groups reported no statistically significant decrease in pain score at needle
insestion and local anaesthesia deposition

Conclusion: Based on result the traditional procedure was preferred to the VibraJect as it does not require
accessory attachment to conventional syringe. The clinical efficacy remain controversial.
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I.  Introduction

Pain is: “An unpleasant sensory or emotional experience associated with actual or potential tissue
damage, or described in terms of such damage.”™One"s pain sensation is a response to the combined effects of
physical mechanical , thermal , chemical noxious stimuli and the meaning of such events. Some people may
experience pain without any known physical precursor; their pain may be a response to psychosocial
disturbance.!”) A number of theories have been postulated to describe mechanism underlying pain perception,
but the most influential theories focus on, INTENSITY THEORY of pain by Erb (1874), SPECIFICITY
THEORY by Von Frey (1895), PATTERN THEORY by Godschneider (1920) and GATE CONTROL theory
by Melzack and Wall (1965).

The most common dental complaint is pain. There are several methods for pain control, but effective
local anaesthesia is the single most important pillar for pain control upon which modern dentistry stands.
Although use of anesthetics can lead to a relatively painless dental procedure, the delivery of local anaesthetic
solutions and the needle puncturing the mucosa is known to be uncomfortable and painful®!

The pain induced by injection of local anaesthetic agents for dental / oral purpose can be reduced by
number of complementary methods which include application of topical analgesics, conscious sedation and / or
deep sedation, distraction technique, application of counter irritation, varying the rate of infiltration, buffering
and warming the local anaesthetic solution ,®!reduced the rate of injection, use of fine needle with improved
syringe like metal syringe, precooling the injection site.’These method have been reported in many studies, but
no conclusive painless injection method has been established. Vibratory stimulation is one of the several non-
pharmacological techniques used to reduce the pain. The vibratory stimulation is based on the Gate-Control
theory. This theory states that pain and noxious sensation (touch, pressure, and vibrations) was carried to the
brain via thin and large diameter nerve fibers through the dorsal horn of spinal cord. This dorsal horn of spinal
cord acts a gate which allows large fiber activity to reach the brain if its intensity is relatively high than thin
fiber activity. So as result if intensity of the vibration or other noxious stimulus is more than pain intensity, the
perception of pain is blocked by the dorsal grey horn of spinal cord.!”)

There have been several vibrating devices like Dental vibe, VibrajectAccupal, Syringe Microvibrator in
the market. Recently, a vibrating dental local anesthesia attachment (Vibraject, LLC, California) has been
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introduced, which is small battery-powered unit which clips onto the syringe barrel.[Figure 1] It causes the
needle to vibrate and this vibration is transmitted to the nerves which sense pressure and vibration. The patient
only experiences soft vibration, putting them completely at ease even during the potentially painful palatal
injection. It is more economical and a single device attaches to the syringe. This makes it preferred over the
other available counterparts.

It is well documented that palatal infiltrations, anterior maxillary infiltrations, and mandibular inferior
alveolar nerve blocks are more uncomfortable injections than those delivered to other regions of the mouth
(Malamed, 1997). Hence, our aim of the study is to evaluate pain on the universal pain assessment tool during
administration of local anaesthetic using VibraJect, a vibrating attachment to the conventional syringe when
giving greater palatine block.

Il. Material And Method

The study was conducted by the Department of oral and maxillofacial surgery of bharatividyapeeth
deemed university of dental collage and hospital. 50 Patients requiring extraction of bilateral maxillary posterior
teeth were included in the study. The extraction of teeth of both sides was done on the same day. Patients
included in the study did not receive any pre-medication. All aseptic precautions were taken during treatment
and strict sterilization protocol was followed throughout the study. The patients were explained about possible
risks associated with injection of the local anaesthetic and extraction before participating in the study. The
severity of the patient’s pain perception was assessed via a universal pain assessment tool which was explained
prior to injection and deposition of local anaesthesia.

METHOD

The infiltration on buccal side of tooth to be extracted was given with conventional syringe. The palatal
block on the right side was given using Vibralect attached to conventional syringe with vibration mode ON and
left side by VibraJect attached to conventional syringe with vibration mode OFF and this was not disclosed to
patients.[Figure 2]

In each case, right side from was assigned to the study group (VibraJectgroup ; V) and left side to the
control group (Conventional group ; C).

The patients were asked to place a mark on the scale to indicate the pain intensity. These measurements
were done after local anaesthesia deposition. Assessment chart was provided to patient on which he / she was
asked to rate the pain. After anaesthesia was achieved, the extraction was performed.

Universal pain assessment tool was used to assess the pain for both the appointments during the
administration of local anesthesial®®. The patient was asked to describe his/her pain verbally and it was marked
according to his/her own subjective perception of pain on the universal pain rating scale and the results obtained
were statistically analyzed and tabulated.[Figure 3]

I11. Results

Results of Wilcoxon singed rank test: For needle insertion, z-score is greater than Zicaat confidence
level of 99% (¢=0.01). Thus, we can reject our null hypothesis with 99% confidence based on our data. Use of
Vibraject does affect pain levels of patient during needle insertion. This confirms our initial conclusion.
For L.A. deposition, z-score is lesser than Zgicaat confidence level of 95% (0=0.05). Thus, we have failed to
reject the null hypothesis based on our data. Based on this test we can’t conclude if Vibraject has any effect on
patient pain levels or not. As from our initial analysis we can conclude that Vibraject has no significant effect on
patient pain levels.(table 2)

Wilcoxon singed rank test showed that the comparison between the pain intensity with and without use
of Vibraject does affect pain levels of patients during needle insertion and during LA deposition.[ TABLE 2]

IV. Discussion

Injection pain in dentistry may be accompanied by fear and anxiety, causing a negative influence on
dental treatment. Management of the pain induced by administration of local anesthesia is one of the important
aspects of patient care. Palatal injection is painful and may cause patient to avoid future dental care. A number
of methods have been suggested to minimize the injection pain of local anaesthesia like prior application of a
topical anaesthetic, the use of lidocaine patches, warming and buffering the anaesthetic agents, performing
electronic dental anaesthesia, and using a computer controlled local anaesthesia delivery system (CCDS).F!
Earlier, Topical anaesthetic like 20% benzocaine gel or 20 % lidocaine patch applied for 60 sec or 5- 15 min
respectively prior to local anaesthesia, reduces injection discomfort. Buffering the local anesthetic solution with
sodium bicarbonate has been reported to significantly reduce the injection pain. For example LIGNOX 2% +
8.4%NaHCO3 in a ratio of 1.1ml:10 ml reduces to pH of 7.38°ITENS (transcutaneous electrical nerve
stimulation) is another method to reduce pain of injection, in which electric current is used to stimulate nerves
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for relief of pain. In the mid-1990s, local anaesthetic delivery systems that incorporated computer technology to
control the rate of flow of the anaesthetic solution through the needle were introduced. Based on this concept,
various devices were introduced like WAND, Computer control syringe, Jet injection, Syrijet, etc. However
none of these techniques have been able to completely eliminate pain due to injection of local anaesthesia.™”
Therefore, researches are trying to seek newer and better means of managing pain during injection.

Vibration is one of the newly introduced methods for decreasing injection pain. It is based on gate
control theory of pain proposed by Melzack and Wall, which states that pain perception is modulated by the
interaction between nociceptive and non-nociceptive afferent neurons.*IThis was supported by the study done
in Okazahi,Japan*?

Fifty patients were enrolled in this study. Moreover, different areas of the mouth have different
anatomical obstacles that may defer pain during local anaesthesia injections. No study has yet compared
VibraJect with conventional method during administration local anaesthesia while giving greater palatine nerve
block. So, we decided to limit our study to the palatal nerve block.

To avoid the bias, we used a split mouth technique in our study, in which the side of injection was pre-
decided by operator and not disclosed to the patient. In the present study of 50 subjects, 74% had reported lesser
or equal pain during needle insertion when using VibraJect as compared to the conventional injection technique.
However, during local anaesthesia deposition, 66% subject reported marked pain with VibraJect compare to the
conventional group.

Hence, the result of this study showed no statistically significant difference in pain intensity between
two techniques during local anaesthesia deposition. Our result was similar to Saijo et al.*® who concluded that
no difference was found in the degree of pain during needle insertion and aesthetic deposition with and without
VibraJect. Similarly, Yoshikawa et al and Roeber et al™*found no significant pain reduction when VibraJect
was applied with a conventional dental syringe. These authors suggested that the possible reason was that the
vibrations were extremely small and did not activate the larger nerve fibres in that area in many individuals.

Our result not in agreement inconsistent with studies conducted by E.Nanitsos et
al,™®Chandrashekaran et al,**Kalpnachoudhary et al™” and Mangalampally s et al™®\who reported lower
pain intensity with the use of VibraJect. Their studies, however, utilised different local anaesthesia techniques
i.e. using vibration on giving during inferior alveolar block or in buccal mucosa infiltration, while we used
greater palatine block. So, comparison of the results from the above studies with those of our study may not be
appropriate. Based on the results of our study, the reason for VibraJect not being effective during deposition of
local anaesthetic solution for the palatine block may be because of tough adherent of the palatal mucosa to the
underlying periosteum and its abundant nervous complement.™® So, while administrating local anaesthetic
solution in the palatal mucosa, cause tissue tension which leads to more pain and discomfort than the needle
puncture.

V. Conclusion

The literature review is inconclusive and certain studies promote VibraJect while other do not promote
due to lack of efficacy of vibration.

Based on observations of this study, the patients experienced similar levels of pain during anaesthesia
administered with a conventional syringe and with the Vibralect while giving palatal block. The traditional
procedure was preferred to the VibraJect as it does not require accessary attachment to conventional syringe. As
this study was conducted on 50 participants, further studies with larger sample size are suggested for the better
outcome of results.
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VI. Figure And Tables
Figurel :Vibraject and Vibraject attached to conventional syringe
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Figure 3:-Diagram describing the Universal pain assessment tool

UNIVERSAL PAIN ASSESSMENT TOOL

This pain tool is i ded to help patient care providers assess pain according to individual patient needs.
Explain and use 0-10 Scale for patient self-assessment. Use the faces or behavioral observations to interpret
expressed pain when patient cannot ¢ icate his/her pain intensity.
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TABLES
Categorical pain distribution for both groups for both procedures have been mined of raw data and
summarized in Table

Table.1Pain level comparison for control and Vibraject group

Pain Needle insertion % LA Deposition %
V<C 13 26 22 44
Vv=C 9 18 11 22
V>C 28 56 17 34

Table.2Results of Wilcoxon signed rank test for needle insertion and L.A. deposition

Pain rEdUth'g)‘ (w.r.t. pre- Z-score (|z]) Zitical (0=0.01) Zsitical (0=0.05) Verdict on hypothesis
Needle insertion 2.53 Reject
L.A. deposition 0.86 2.326 1645 Failed to reject

i Dr Bhawana. “Comparison of Vibraject with Conventional Syringe during Local Anesthesia
' Administration.” IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 18, no. 2,
' 2019, pp 08-12.
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