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INTRODUCTION

Tericoronitis is an inflammatory problem associated
with infection of the hard and soft tissues around
the tooth.'! Pericoronitis has two types as acute and
chronic pericoronitis, of which acute type requires

S Elasan’

Background: There are limited number of studies about the lasers used for
the treatment of pericoronitis infection. Aim: To compare the Er, Cr:YSGG
laser and diode laser applications clinically in the treatment of pericoronitis
infection. Patients and Methods: Sixty patients with pericoronitis
infection were divided into three groups using block randomization: Er,
Cr:YSGG + antibiotic group, n = 20 (mean age: 24.20 £ 6.13; 14 females,
6 males); diode group + antibiotic, » = 20 (mean age: 23.45 £+ 2.96; 14 females,
6 males); and antibiotic, » = 20 (mean age: 22.45 + 3.02; 11 females, 9 males).
In addition, laser application was performed for patients in the Er, Cr:YSGG
and diode laser groups on the 1% and 2™ days until the extraction day. Tooth
extractions were performed on the 3™ day for all patients. Patients’ pain (with
visual analog scale [VAS]), lymphadenopathy, and local edema were clinically
evaluated in the first 3 days and on the 7% day of treatment. Results: Pain
score on the 2™ day of treatment was determined to be significantly lower
in the Er, Cr:YSGG + antibiotic laser group as compared with the other two
groups (P = 0.019). Although regression of lymphadenopathy on the 3™ day
was highest (P = 0.025) in the Er, Cr:YSGG group, there was no significant
difference between the groups regarding local edema. Conclusion: Er,
Cr:YSGG laser improved the healing process in the treatment of pericoronitis
and made an important contribution to the treatment.
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There are reports on the application of different types
of lasers alone or in combination with auxiliary
medical agents for infection of many parts of the
body.[*”1 High-power laser light is known to have
bactericidal effect on the target tissue, cell, or
organism and is used in the treatment of inflammatory

treatment for its clinical symptoms. The clinical strategy
in acute type consists of extraction of the relevant tooth
after at least 3 days of antibiotic treatment, whereas
the clinical strategy in chronic type consists of using
analgesics and antimicrobial mouth wash to improve
oral hygiene as the first step, which is followed by tooth
extraction in case the problem persists.”) Extraction of
the relevant tooth provides a radical and clear solution
for potential recurrence of infection in the future.’ Prior
to extraction, indication for antibiotic use may emerge
depending on the extent of infection.*
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dental diseases.®! This antibacterial effect occurs
via photothermal, photochemical, or photoablative
route.”? Elimination of pathogens from periodontal
pockets, peri-implantitis, and root canal disinfection with
erbium, chromium: yttrium-scandium-gallium-garnet
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(Er, Cr:YSGG) lasers and diode lasers have been
commonly studied.!'®!¥

Other studies have demonstrated that laser treatment of
pericoronitis either by making a laser incision in the soft
tissue over the tooth (operculectomy), photodynamic
therapy, or by photobiomodulation therapy.'>'7 Unlike
these previous studies, in this study, we aimed to
investigate the clinical efficacy of Er, Cr:YSGG and
diode lasers in the treatment of pericoronitis.

MATERIAL AND METHODS

A total of 72 patients who were admitted to the
Department of Oral and Maxillofacial Surgery with
acute pericoronitis were included in the study within
a 12 month period. Two clinicians confirmed the
pericoronitis treatment need.

Inclusion criteria were, patients’ age (1840 years),
had no systemic diseases, did not receive antibiotic
or anti-inflammatory drugs in the last month, were
not smoking, were not pregnant or on breast feeding,
and were observed to have acute pericoronitis and
pericoronitis-related lymphadenopathy in the distal
and buccal aspects of the vertical positioned partially
impacted mandibular third molars. The teeth used in
the study were teeth that had previously complained
of pericoronitis infection and were in the acute stage
of pericoronitis infection at the time of presentation to
the clinic. Operculum coverage level was accepted as
1/2-2/3 of the tooth surface.

Patients with any disease (sinusitis, aphthous stomatitis,
herpes simplex, etc.) that could affect submandibular
lymph nodes were excluded. Six female and six male
patients were excluded from the study (due to not
attending the appointment, using medication other than
the prescribed medication, developing complaints from
another tooth at the same time).

Accordingly, 60 eligible patients included were divided
randomly into three groups: 1) antibiotic alone group (as
the control group), 2) Er, Cr:YSGG + antibiotic group,
and 3) diode laser + antibiotic group. The groups were
formed using the block randomization. Patients were
divided into two groups according to gender. Patients
in these two groups were distributed to the three
groups as Er, Cr:YSGG + antibiotic, diode + antibiotic,
and control groups according to the numbers given
from the computer program. All laser subjects and the
physician performing the postoperative follow-up and
measurements were blinded. Ethical approval for this
study (Ethic No: 38-10/08.10.2015) was provided by the
Clinical Researches Ethics Committee of the Faculty of
Medicine of the University. Clinical Trial registration

was done retrospectively and the registration number
for this study is TCTR20230123004. All procedures
were performed in conformity with the 1964 Helsinki
Declaration and its later amendments. Written informed
consent of all patients were obtained after informing
them about the study objectives and methods.

The study procedure was performed as follows:

Day 1: Preoperative and postoperative clinical
data  (Proforma) were collected and standard
prescription was administered to all subjects as
amoxicillin 1,000 mg tablets (Largopen®, 1 g tablets;
Bilim Pharmaceuticals, Tekirdag, Turkey) every 12 h
via oral route, paracetamol 500 mg tablets (Parol®,
500 mg tablets; Atabay Pharmaceuticals, Istanbul,
Turkey) every 8 h via oral route, and chlorhexidine
gluconate 4% mouthwash (Klorhex® 200 mL; Drogsan
Pharmaceuticals, Ankara, Turkey) 200 mL three times a
day for 7 days. Subjects in the laser group underwent
the treatment protocol according to the group they were
in.

Day 2: According to the groups, laser application
was performed on the patients in the laser groups and
clinical data were collected. For the control group, no
laser intervention was performed. Day 3: Inflamed
tissues around tooth were removed with scalpel and
the third molar was extracted on the 3™ day under local
anesthesia (4% articaine hydrochloride + 1:100,000
epinephrine, 1 ampoule) by the same blinded surgeon.
Day 7: Patients were followed up and clinical data
were collected. Pain was measured using a 10-cm
visual analog scale (VAS) scores. Pain on day 1 was
recorded as VASI, pain on day 2 as VAS2, pain on day
3 as VAS3, and pain on day 7 as VAS7. The subjects
were monitored in the first 3 days and on the 7" day
for lymphadenopathy regression (present = pain on
palpation of lymph nodes, absent = no pain on palpation
of lymph nodes). On days 1, 2, 3 and 7, the results of
lymphadenopathy examination were evaluated as LAPI,
LAP2, LAP3, and LAP7, respectively. Evaluation for
local edema (3 = severe, 2 = moderate, 1 = mild, 0 = no
edema) in days 1% and 3™ patients were scored.!']
Scoring on day 1 was recorded as Edemal and scoring
on day 3 was recorded as Edema2.

In Er, Cr:YSGG laser + antibiotic group, underside of
the operculum of the third molar and inside of the distal
and buccal pockets were treated with Er, Cr:YSGG
laser (WaterLase iPlus™; USA Biolase® technology Inc.,
Irvine, CA, USA) on the 1* and 2™ days in the mode of
closed pocket therapy with an PT/MZ5 tip at the 1.5 W,
30 Hz, 20% water, and 11% air settings. Total energy
dose was 31.5 J per session.
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In diode laser + antibiotic group, underside of the
operculum of the third molar and inside of the distal and
buccal pockets were treated and disinfected with diode
laser (Ezlase 940; USA Biolase Technology Inc., Irvine,
CA, USA) on the 1* and 2™ days at 940 nm wavelength
and 1.5 W power in the continuous mode for three
times, each for 7 s. Diode laser was applied at a total
energy dose of 31.5 J per session using a laser tip of
E4-9 mm and with a pulse length of 0.1 ms and pulse
interval of 0.1 ms.

Statistical analysis

The IBM SPSS Statistics for  Windows,
Version 24.0. (IBM Corp., Armonk, NY, USA) was used
for data analysis. The Kolmogorov—Smirnov test was
used to test the normality of data. Descriptive statistics
for continuous variables was expressed as median,
mean, standard deviation, minimum, and maximum.
The Kruskal-Wallis H test was used to compare groups
for continuous (quantitative) nonparametric variables,
and the Bonferroni-corrected post hoc (multiple) test
was used to examine between group differences in VAS
scores. The Wilcoxon test was used to determine the
significance of pre-post measurements. For dichotomous
nominal variable analysis, a Chi-square test was used.
Spearman’s correlation coefficients were calculated
separately for each group to determine the relationship
between variables. The statistical significance level (o)
was set at 5%.

RESuULTS

The normality test was used to test the normality
of data and revealed non-normal distribution of the
variables; thus, nonparametric tests were used. Each
group in the study consisted of 20 individuals: Er,
Cr:YSGG + antibiotic group (mean age: 24.20 £ 6.13;
14 females, 6 males), diode group + antibiotic (mean age:
23.45 + 2.96; 14 females, 6 males), and antibiotic (mean

age: 22.45 + 3.02; 11 females, 9 males). No statistically
significant difference was found when the mean age
between the groups was analyzed (Kruskal-Wallis,
P =0.439).

A statistically significant relationship was observed in
the comparison of data regarding pain (Day 1, Day 2,
Day 3, and Day 7) between the groups. In VASI, the
difference between the diode and antibiotic groups
was significant (P = 0.040). According to Bonferroni
correction as a post hoc test, the mean VAS1 scores of
the control group and Er; Cr:YSGG + antibiotic group
were similar, but there was a statistically significant
difference between the mean VASI1 scores of the control
group and the diode + antibiotic group against the
diode + antibiotic group (The mean VASI score of the
diode + antibiotic group was higher than that of the
control group). However, the mean VASI scores of the
Er; Cr:YSGG + antibiotic and diode + antibiotic groups
were similar [Table 1].

In VAS2, a significant difference was found between the
diode and Er, Cr:YSGG groups (P = 0.019). The mean
VAS?2 score of the Er, Cr:YSGG + antibiotic group was
lower than the diode + antibiotic group. According to
the Bonferroni correction results performed to determine
the source of the difference, there is no statistical
difference between the mean VAS2 of the control
group and the mean VAS2 of the diode + antibiotic
group. Similarly, no statistical difference was observed
between the mean VAS2 of the control group and Er,
Cr:YSGG + antibiotic group [Table 1]. There is no
statistically significant difference between the mean
VAS3 (P = 0.393) and VAS7 (P = 0.099) scores
between the groups.

From the analysis, in the Er, Cr:YSGG + antibiotic
group, lymphadenopathy regression started earlier
than the other two groups and statistically significant

Table 1: Cross-group comparison results of VAS scores

Group Median Mean Std. Dev. Min. Max. *P
VASI1 Control 4.50 4.39° 2.33 1 8 0.040
Er, Cr:YSGG + antibiotic 5.00 4.90® 2.38 1 9
Diode + antibiotic 7.00 6.20° 2.17 1 9
VAS2 Control + antibiotic 5.00 3.89%® 2.59 0 8 0.019
Er, Cr:YSGG + antibiotic 2.00 2.45° 2.26 0 9
Diode + antibiotic 4.50 4.40° 1.90 1 8
VAS3 Control 2.00 2.44 2.36 0 7 0.393
Er, Cr:YSGG + antibiotic 1.50 1.90 2.29 0 7
Diode + antibiotic 2.00 2.80 2.46 0 8
VAS7 Control 0.00 0.61 1.72 0 7 0.099
Er, Cr:YSGG + antibiotic 0.00 0.90 1.48 0 4
Diode + antibiotic 1.00 1.35 1.93 0 8

ab.c indicates the difference between the groups (Bonferroni corrected post hoc test result). *Kruskal-Wallis Test
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difference was observed on day 3 (Chi square test, LAP3
P = 0.025) [Table 2]. In all groups, LAP7 data showed
statistically significant regression [Table 2].

Evaluation of the change between the edema scores
intergroup comparisons on the I* and 3" days of
the research showed that there was a significant
difference in the control group (P = 0.049) and in
the diode laser group (P = 0.047) [Table 3]. No
significant difference was observed in the edema scores

Table 2: Analysis of within-group lymphadenopathy data
Groups LAP Outcome n Y% *P
Antibiotic LAP1 Absent 0  0.0%
Present 20 100.0%
LAP2 Absent 7  35.0% 0.059
Present 13 65.0%
LAP3 Absent 12 60.0% 0.346
Present 8  40.0%
LAP7 Absent 18 90.0% 0.001
Present 2 10.0%
Er, Cr:YSGG + Antibiotic LAP1  Absent 0 0.0%
Present 20 100.0%
LAP2 Absent 8 40.0% 0.371
Present 12 60.0%
LAP3 Absent 15 75.0% 0.025
Present 5 25.0%
LAP7 Absent 15 75.0% 0.025
Present 5 25.0%
Diode + Antibiotic LAP1 Absent 0 0.0%
Present 20 100.0%
LAP2 Absent 7  35.0% 0.180
Present 13 65.0%
LAP3 Absent 12 60.0% 0.371
Present 8  40.0%
LAP7 Absent 15 75.0% 0.025
Present 5 25.0%

*One sample Chi-Square test

between the groups (Edemal P = 0.589, Edema2
P =0.401) [Table 4].

From the collection of patients’ preoperative data (day
1) until the completion of recovery, no complication, no
healing problem, or other side effect due to drugs were
experienced by the patients.

DISCUSSION

In this study, we investigated whether two different
lasers would have a clinically favorable effect in the
treatment of pericoronitis, one of the common infections
of the oral region. According to our study results, Er,
Cr:YSGG laser was found to be highly effective in the
regression of infection findings of pericoronitis.

There are very few studies in the literature on the use
of lasers to treat pericoronitis infection. In the study
by Sezer et al.' 1,064 nm wavelength Nd:YAG
laser and 808 nm and 606 nm diode lasers were used
as photobiomodulation therapy for treatment of pain
and trismus but not for the treatment of pericoronitis
infection. In this particular study, trismus and oral
health-related quality of life data collected 24 h after
laser application showed that the 1,064 nm Nd:YAG laser
and 808 nm wavelength diode laser showed significantly
better results in trismus and oral health-related quality of
life compared with the 606 nm wavelength diode laser
and control group. Moreover, all groups were reported
to show similar pain findings.'”! In contrast to Sezer
et al., in the present study, in Er, Cr:YSGG and diode
laser groups, a significant reduction was observed in
the pain on day 2 (VAS2) as compared with the pain on
day 1 (VAS1). The reason for the decrease in pain may
be the photobiomodulation effects of the lasers in the
surrounding tissues, although their antimicrobial efficacy
was targeted.

Table 3: Findings of intergroup comparison of edema value

Control Er, Cr:YSGG + antibiotic Diode + antibiotic
Differences n *P Differences n *P Differences n *P
Mean  Std. Dev. Mean  Std. Dev. Mean  Std. Dev.

Edemal-Edema2 0.389 0.778 20 0.049 0.450

1.191 20 0.107  0.500 1.051 20 0.047

*Wilcoxon Signed Ranks Test

Table 4: Cross-group comparison results of edema values

Group Median Mean Std. Dev. Min. Max. *P
Edemal Control 1.00 1.00 0.69 0 2 0.589
Er, Cr:YSGG + antibiotic 1.00 1.20 0.77 0 2
Diode + antibiotic 1.00 1.00 0.73 0 2
Edema2 Control 0.50 0.61 0.70 0 2 0.401
Er, Cr:YSGG + antibiotic 1.00 0.75 0.64 0 2
Diode + antibiotic 0.00 0.50 0.69 0 2

*Kruskal-Wallis Test
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There are studies reporting diode laser as a successful
treatment in the periodontal pockets, which is an anaerobic
environment, and in cases of periimplantitis.'>?” In
a review, different types of laser (Nd:YAG, CO2, Er,
Cr:YSGG, Er:YAG, and diode laser) therapies were
compared in the surgical and nonsurgical treatment
of peri-implantitis.?® The study reported that diode
laser was quite effective in peri-implantitis in terms
of bactericidal efficacy. It has been stated that diode
laser and low-power pulsed Nd:YAG laser used in
the treatment of chronic periodontitis in combination
with scaling and root planing result in better bacterial
elimination from periodontal pockets and have an
impact on the areas that could not be reached by scaling
and root planing alone.?!*?! But some authors also stated
that laser application provided no additional benefit as
compared with surgical therapy and laser application
had no effect in reducing gingival inflammation in the
treatment of chronic periodontitis.?>* In this study,
unlike the literature, edema decreased faster in the laser
groups than in the control group.

In the present study, antibiotic + diode laser group
showed poorer outcomes in terms of VAS scores as
compared with the other groups. It was observed that the
disinfection mode that we used in the diode laser was
insufficient for the areas covered with soft tissue where
pericoronitis occurred. Anaerobic organisms have been
demonstrated to be the causative factor in most of the
pericoronitis cases.*! For this reason, the region’s being
unavailable for mechanical cleaning might be effective in
the microbiological media’s returning back to the former
state. Moreover, increased heat in the region during laser
application could provide positive microbiological effect
on existing pathogenic anaerobic flora. In the current
study, it was observed that diode laser application did
not make a difference in lymphadenopathy regression.
In contrast, disinfection of the pocket with laser in the
antibiotic + Er, Cr;YSGG laser group provided anaerobic
media to be destroyed and allowed abscess drainage,
which resulted in regression of the infection. Hence,
regression of lymphadenopathy was evaluated as clinical
data and the fastest regression was observed in the Er,
Cr:YSGG + antibiotic group. On the other hand, the
wavelength and disinfection strength of the Er, Cr:YSGG
laser may have provided a more effective antimicrobial
effect as compared with the diode laser. Indeed, in the
literature, the Er, Cr:YSGG laser has been shown to be
more effective in nonsurgical periodontal therapy as
compared with 940 nm diode laser.?! Our study results
are consistent with the literature in this regard.

A decrease at a similar level was observed on the 3™ day
local edema evaluations as compared with the 1% day

evaluations in the diode and Er, Cr:YSGG laser groups.
The decrease in edema was lower in the control group
as compared with the laser groups, through which the
anti-inflammatory effects of lasers may have positively
affected our results.

One of the limitations of this study can be considered
that the evaluations were conducted based only on
clinical level. It is possible that a microbiological
or histological examination can result in different
outcomes. Histological evaluation of inflammatory
findings could be considered. However, in pericoronitis
cases patients generally apply to clinics after waiting
a couple of days in case of disappearance of the
disease by itself. Therefore, we treat many patients in
the period that their diseases slowly begin to become
chronic from acute phase due to body defense system
or physiological-mechanical reasons during this waiting
period. Accordingly, initial acute phase of the disease
course could not be evaluated, only late acute phase
could be evaluated. This could have been another
limitation for inflammatory evaluation.

In the current study, using the laser systems alone could
not be used due to the strict rules of the Local Ethics
Committee. We think that drawbacks on this issue can
be compensated in further studies and we believe that
the present study will guide future studies aiming at laser
treatment of pericoronitis without antibiotic therapy. The
outcomes of the present study indicated Er, Cr:YSGG
laser as the effective step.

Nevertheless, we could have created another group
in which both Er, Cr:YSGG laser and diode laser are
used. The combined use of Er, Cr:YSGG and diode
lasers could have been more effective; however, the
concomitant use of these laser systems may not always
be cost-effective.

CONCLUSIONS

In conclusion, within the limitations of the present
study, Er, Cr:YSGG laser improved the healing process
in the treatment of pericoronitis and made an important
contribution to the treatment.
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