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Introduction

Abstract

Introduction: Achieving appropriate anesthesia in patients with symptomatic irreversible pulpitis
in mandibular molars during endodontic treatment is always one of the most challenging aspects.
Photobiomodulation (PBM) has been used in dentistry due to its anti-inflammatory properties
and regenerative effects. This study evaluates the effects of PBM in the depth of anesthesia in
inferior alveolar nerve block.

Methods: In this randomized clinical trial, 44 patients requiring endodontic treatment in lower
molar, left or right were selected, half of them were randomly treated with PBM therapy. Laser
irradiation by 980 nm diode laser with a single dose (15 J/cm?, for 20 seconds) before anesthesia
was performed at the buccal aspect. Inferior alveolar nerve block was performed once. Success
was defined as no or mild pain (no need for any supplemental injection), based on the visual
analogue scale during access cavity preparation. Results were evaluated using SPSS software.
Results: The results of this study showed that the necessity for supplemental injection was lower
in the group receiving laser than in the group without laser (P=0.033). The mean pain intensity
during dentin cutting was lower in the group receiving laser than in the group without laser
(P=0.031). Also, the mean pain intensity during pulp dropping was lower in the group receiving
laser, than the group without laser (P=0.021).

Conclusion: Based on the results of this study, it seems that the application of PBM before
anesthesia is effective on increasing depth of anesthesia.
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prostaglandins.’

Achieving appropriate anesthesia in mandibular molar
teeth with irreversible pulpitis is one of the most
challenging aspects of root canal treatment.! It is more
complicated in teeth with symptomatic irreversible
pulpitis.? Inferior alveolar nerve block is not profoundly
successful in mandibular teeth with symptomatic
irreversible pulpitis and sometimes supplemental
techniques are necessary.

Nowadays photobiomodulation (PBM) is considered
as an adjunct in anesthesia, the addition of gallium-
aluminum-arsenide laser irradiation to intravenous
regional anesthesia is safe, and reduces pain during and
after the operation.*

The most local anesthetics in dentistry block sodium
channels. Tetrodotoxin resistance sodium channels
are resistant to local anesthetics and sensitized by

PBM has been used in dentistry for its anti-inflammatory,*
regeneration’ and analgesic® properties. It can prevent
nerve impulse conduction. Studies have shown that laser
irradiation prevents axonal transmission of signals in
nerve fibers A-delta and C, since nociceptive signals are
transmitted by the fibers of to the spinal cord, it is likely that
laser radiation reduces the transmission and subsequently
reduces the feeling of pain.® PBM effectiveness was shown
in reducing pain after root canal therapy,’ but it hasn't
been used as an adjunct in anesthesia in dentistry.

Some PBM applications in dentistry include the following:
To control pain, swelling and inflammation after surgery
thus reducing the need for medication.'

To reduce pain after tooth fillings or dentin cutting with
an inhibitory effect on the pulp nervous system."

The anti-inflammatory mechanism of PBM and its
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clinical use in physiotherapy.'

To reduce pain and swelling after implantation and
accelerates bone formation around it."?

E) To reduce pain during orthodontic treatment and
accelerate tooth movement, to accelerate bone destruction
and bone formation together."*

F) To reduce neuralgia, facial pain or pain caused by
muscle spasms and temporomandibular joint disorders."
G) To reduce pain of dentinal hypersensitivity by
inhibiting the nerve flow stimulating pain.'¢

It seems that the properties of PBM might be helpful in
increasing the depth of anesthesia. The aim of this study
was to evaluate the effect of PBM on the depth of anesthesia
during endodontic treatment of lower mandibular molar
with symptomatic irreversible pulpitis.

Methods

In this double blind randomized clinical trial, 44 patients
needing root canal treatment in mandibular molars with
irreversible pulpitis, prolonged response to cold test and
positive response to electric pulp test'” as well as history of
spontaneous pain with visual analog scale (VAS) 114 and
above in the Heft-Parker VAS assessment, were evaluated
(Figure 1). A sample of 22 patients was evaluated based on
a previous study."!

Exclusion Criteria

Systemic diseases such as heart disease, diabetes, cancer,
mental illness or a pace maker; signs of lesion at apex of
the tooth, pain and infection, and the use of antibiotics
during the last week and pain killer over the last 24 hours.
Malocclusion patients with painful lesions in another
area in the mouth, amalgam and crown restoration, were
excluded from the study.

Inclusion Criteria

Irreversible pulpitis confirmed by thermal tests and
history of spontaneous pain, VAS form understanding,
patient access, patient satisfaction, having over 18 years of
age and no major medical condition.

At the beginning of the study, the goals were explained
to the patients and written consent was obtained from
them. The patients were asked to mark VAS forms on
based on pain intensity before treatment (VASO0), during
dentin cutting (VASI) and pulp dropping (VAS2). VAS
as a ruler is graded from zero to 170 with zero meaning
painless and 170 meaning that the patient experienced
the most imaginable pain. In this study, the concept of
pain was explained to the patients and it was asked of
them to mark based on the description on the line at
points representing their pain. The samples were divided
randomly into two groups. In half of them, a diode laser,
Gallium:Aluminium:Arsenide 980 nm wavelength,
15 J/ecm? (Simpler, doctor smile, Italy), was irradiated
(continuous mode) with a low level laser tip for 20 seconds
in the crowns of lower molars at the buccal aspect near

the gingival margin immediately before anesthesia was
performed. Teeth of the second group received placebo
treatment (Device was switched off) and the operator
was also unaware of the irradiation. For safety, during the
procedures both practitioner and patients wore glasses.
Inferior alveolar nerve block direct (conventional)'®
method was performed at standard location with gauge
27 (Technofar, Italy), lidocaine hydrochloride 2% and
1/80000 epinephrine (Daroopakhsh, Iran). Numbness
of the lip was the criterion for anesthesia. VAS were
recorded in both groups before beginning of treatment
(VASO0), during cavity access preparation (dentin cutting
VASI) and at entry into the pulp (VAS2). Success was
achieved if patients experienced mild pain or no pain
(NO. PAIN -MILD. PAIN) during the preparation of
the access cavity (score <54 in VAS) (Figure 1). In other
words, there was no need for supplemental injection. If
patients experienced moderate to severe pain during
access cavity preparation (dentin cutting) and entry to
pulp, anesthesia failure was recorded and the necessary
measures were taken to inject supplemental anesthetic
(articaine 4% epinephrine 1/200000 EXIR) for infiltration
or intrapulpal. The collected data was analyzed using the
SPSS software version 19.

Results

Forty-four patients requiring endodontic treatment of
molars teeth in down mandible, right or left were chosen
and were randomly divided into 2 groups. 86.4% of the
examined population were female and the remaining
were male, which were divided evenly into 2 groups of
laser and control. Sex of under study patients in both
groups are presented in Table 1. Also, Table 2 shows the
percentage of teeth in both groups.

The necessity for supplemental injection (both articaine
infiltration and intrapulpal) was lower in the group
receiving laser than in the placebo group and this
difference was statistically significant (P=0.033). The
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Figure 1. VAS Score Used in This Study.
Table 1. Under Study Population by Sex
. Groups
Variable Fernale Male Total
Group under the laser 19 (86.4%) 3 (13.6%) 22 (100%)
Placebo group 19 (86.4%) 3 (13.6%) 22 (100%)
Total 38 6 44
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Table 2. The Percentage of Teeth in Both Groups

Variable
Groups No. of teeth No. of teeth No. of teeth No. of teeth No. of teeth Total
n =36 n=37 n =46 n=47 n =48
Group receiving laser, No. (%) 7 (31.8%) 3 (13.6%) 522.7%) 6 (27.3%) 1 (4.5%) 22 (100%)
Placebo group, No. (%) 6 (27.3%) 4 (1802%) 7 (31.8%) 5(22.7%) 0 (0%) 22 (100%)
Total, No. (%) 13 (29.5%) 7 (15.9%) 12 (27.3%) 11 (25%) 1(2.3%) 44 (100%)

results showed that the mean pain intensity in VASI
(dentin cutting) in the laser receiving group was lower
than in the group that did not receive laser and this
difference was statistically significant (P=0.031; Table 3).
The results of the study showed that 50% in the control
group and 18.2% in the laser group received supplemental
anesthesia during dentin cutting and the difference was
statistically significant (P = 0.026; Table 4).

Based on Mann-Whitney test Mean + standard deviation,
pain intensity in VAS2 (pulp entry) in the laser group was
54.5 + 56.6 and in the control group was 95.09 + 60.2.
VAS?2 average rating of pain intensity in the laser group
was 18.48 and 26.52 in the control group which showed
statistically significant difference (P = 0.021).

As shown in Figure 2, in the group receiving laser with a
95% CI, intensity is lower than in the group that did not
receive laser.

Discussion

Effective anesthesia in endodontic treatment is important.
Anesthesia in mandibular molar teeth with irreversible
pulpitis is one of the most challenging aspects during root
canal treatment."*

Because of side effects and complications of intraosseous®
and intraligamentary* injections, other methods such as
PBM therapy are offered. This study aimed to evaluate
the effects of low power lasers to increase the depth of
anesthesia.

It has been reported in some studies that Ga:Al:As provide
clinical procedures with minimal patient discomfort and
without any side effects.?

Studies have shown pain relief by LLLT after
surgical endodontic treatment” and in patients with
temporomandibular joint pain, trigeminal neuralgia,
myalgia, aphthae and hypersensitivity as well.*

Common commercially available LLLT systems use
semiconductor diode lasers. These are generally variants
of either gallium:aluminium:arsenide which emit in the
near infrared spectrum (700-940 nm).” In our study we
used gallium:aluminium:arsenide laser for 20 seconds,
980 nm wavelength, 15 J/cm*

The results of this study showed that the mean pain
intensity in VASI in the group receiving laser was lower
than in the group that did not receive laser (P=0.031).
It was also found that the rate of receiving supplemental
injection (both articaine infiltration and intrapulpal) in
patients who had undergone laser before anesthesia were

significantly lower than the control group (P=0.033). It
was also found that pain intensity in the group receiving
laser, was lower than the group who did not receive it.
Tanboga et al in a study of 10 children aged 6-9 years old
used low power laser Er: YAG for the preparation of 20
teeth cavities. In Half of the patients, PBM was applied
before starting work and the other half was not irradiated
and finally it was observed that children had less pain in

Table 3. Comparison of the mean + standard deviation, pain at VAS
0, VAST in Laser or Placebo Groups

Lased Number Mean = SD P Value
Yes 22 133.09+14.77

VAS 0 0.55
No 22 130.36+15.29
Yes 22 43.55+46.35

VAS1 0.031
No 22 77.36+53.86

Table 4. Population Under Study That Received or Did not Receive
Supplemental Anesthesia During Dentin Cutting

Variable
Groups No supplemental Received
. supplemental Total
anesthesia .

anesthesia
Group under the
laser, No. (%) 18 (81.8) 4(18.2) 22 (100)
Placebo group,
No. (%) 11 (50) 11 (50) 22 (100)
Total, No. (%) 29 (65.9) 15 (34.1) 44 (100)
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Figure 2. Comparison of Pain Intensity in the Group Receiving
Laser.

Journal of Lasers in Medical Sciences Volume 9, Number 1, Winter 2018 [ 13



Ghabraei et al

the laser group.' It has been reported in some studies
that PBM can be effective in anesthesia and pain, the
addition of gallium-aluminum-arsenide laser irradiation
to intravenous regional anesthesia is safe, and reduces
pain during and after the operation.*

The results of these 2 studies was in line with our study.
It is natural that with increase numbness, need for
supplemental anesthesia is reduced. It is suggested that
with larger studies, application of lasers, their advantages
and disadvantages be further investigated to ensure ease
of use of dental lasers.

Conclusion

Based on the results of this study, it seems that the
application of PBM before anesthesia is effective in
reducing pain and supplemental injection during root
canal therapy.
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