. Dental Research Journal

Evaluation of 940-nm diode laser effectiveness on pocket depth,clinical
attachment level, and bleeding on probing in chronic periodontitis:
A randomized clinical single-masked split-mouth study

Ali Seyed-Monir!, Ebrahim Seyed-Monir?, Sanaz Mihandoust®

'Dental Sciences Research Center, School of Dentistry, Guilan University of Medical Sciences, “Department of Periodontology, School of Dentistry,
Guilan University of Medical Sciences, *Dental Sciences Research Center, School of Dentistry, Guilan University of Medical Sciences, Rasht, Iran

Received: 17-Dec-2022
Accepted: 08-Sep-2023
Published: 26-Oct-2023

Address for correspondence:
Dr. Sanaz Mihandoust,
Naderi Building, 3 Floor,
Bousar Bridge (Pol-e Bousar),
Rasht, Guilan, Iran.

E-mail: mihandoust.sanaz3@
gmail.com

INTRODUCTION

ABSTRACT

Background: Diode lasers can be used in the treatment of periodontal diseases as they have an
anti-bactericidal effect,and regulate oral tissue inflammatory responses.This study aimed to evaluate
the adjunctive effects of Diode 940 nm laser on mechanical periodontal debridement.

Materials and Methodes: In this split-mouth single-blind randomized clinical trial, 12 patients were
selected. Forty-four oral segments were enrolled in the scaling and root planing (SRP) group and
SRP + Laser group with a |:1 allocation ratio following a simple randomization procedure (coin flip).
Clinical parameters (pocket depth, clinical attachment loss [CAL], and bleeding on probing [BOP])
were measured at baseline. After the SRP, a 940 nm Diode laser (I Watt power and continuous
wave mode) was used in the SRP + Laser group as an adjunctive treatment.The clinical parameters
were remeasured 2 months posttreatment. Statistical analysis was carried out using an unpaired
t-test with a 5% significant level by SPSS.

Results: Although all clinical parameters had more improvements in the SRP + Laser group, the
differences were not significant between the two study groups (P > 0.05). Only in individual tooth
evaluations, CAL changes in first and second premolars and BOP changes in second premolars show
statistically significant improvement in the SRP + L group compared to the SRP group (P < 0.05).
Conclusion: Using diode 940 nm laser as an adjunctive treatment for SRP may be helpful and be
suggested for periodontal treatment.
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removal of subgingival and supragingival plaque
is performed to prevent the onset or progress of the

Periodontal diseases are one of the most common  disease. Surgical and nonsurgical treatments are two
health problems worldwide.! Chronic periodontitis ~ common approaches in periodontal treatments.® The
is an infectious disease caused by periodontal
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mechanical removal of bacterial plaques through
scaling and root planing (SRP) by using hand or
ultrasonic scalers is the basis of both surgical and
nonsurgical periodontal treatments.!!

However, such a procedure may not be effective
in completely removing pathogenic bacteria. This
may be due to the accumulation of bacterial biofilm
and their endotoxins in deeper areas of pockets and
surrounding soft tissues or unavailable areas, such
as the furcation of multi-rooted teeth where it is
difficult to perform SRP.>4 Therefore, the use of
adjunctive methods, such as the administration of
systemic and local antibiotics or laser therapy in
combination with mechanical procedures, seems to
be necessary.!!!

In recent years, laser therapy has become popular
because of its Dbactericidal, detoxifying, and
hemostatic effects.>*) The application of laser as
an adjunctive nonsurgical treatment for periodontal
diseases includes the disinfection of the area before
the mechanical treatment, subgingival curettage, and
contamination removal from the sulcus.'! Dental
lasers have different clinical applications based on the
type of gain medium, wavelength, function, emission
modes, and tissue absorption. The diode laser is
a semiconductor laser whose gain medium is a
combination of gallium (Ga), arsenide (Ar), and other
elements such as aluminum (Al) and indium (In) that
can convert electrical into light energy.>”® Diode
laser in the wavelength range of 655-980 nm, can
accelerate wound healing, increase angiogenesis
and release of growth factor, and prevent damage to
the root surface. The most common wavelengths in
nonsurgical and surgical therapy are 800-980 nm.[!%

Lasers can remove microbial species and modulate
the inflammatory responses of the oral tissues
by affecting the inflammatory mediators such as
interleukin 18 and matrix metalloproteinase-8.1%!!]
As it is well-known that diode laser has bactericidal
effects, and considering that the main cause of
periodontal diseases is bacterial plaque, it can be
effectively used in periodontal therapy. Some studies
showed that the diode laser, in combination with SRP,
resulted in better therapeutic results.l>¢*1% In contrast,
other studies concluded that SRP combined with
diode laser demonstrated no additional therapeutic
effect in comparison with SRP alone.”' The
present study was performed to assess the effects of
diode laser as an adjunct to SRP in the treatment of

periodontal patients to find a more effective treatment
protocol.

MATERIALS AND METHODS

Patients and study design

This split-mouth single-blind randomized clinical trial
was approved by the Research Ethics Committee of
Guilan University of Medical Sciences (Approval
ID: 2909609080) and the Iranian Registry of Clinical
Trials (IRCT20221210056769N1). In this clinical trial
study, 12 periodontal patients referred to a specialized
dental clinic participated. The sample size was
determined based on the following calculations:!?
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All patients signed an informed consent before the study,
and the study protocol was approved by the university
ethics committee. The study was designed according to
the CONSORT 2010 guidelines [Flow Diagram 1].

The patients were included if aged from 20 to 56 years
old, had at least 2 of the 3 teeth (first premolar, second
premolar, and first molar), and at least 1 probing point
more than 3 mm, in each quadrant. Patients who had
any periodontal treatment during the last year, or used
any antibiotics or anti-inflammatory drugs during the
last 3 months, or had any systemic diseases or drug
usage, and pregnant patients or oral contraceptive
users were excluded from this study. Furthermore,
teeth with furcation involvement or any stage of
mobility were excluded from the study.

Participants who satisfied inclusion criteria were
assessed by a dentist as a calibrated researcher (with
intra-examiner reliability of 0.987 in 36 examinations)
at baseline. The trained dentist who measured clinical
parameters was unaware of the side that had been
laser treated.

Clinical — parameters were measured in  six
areas (mesiobuccal, buccal, distobuccal, mesiolingual,
lingual, and distolingual) around each tooth using
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William’s probe (CP-12/thin Williams color-coded
probe, Hu-Friedy, Chicago, IL, USA) as follows:

Clinical attachment loss (CAL) was recorded as the
distance between CEJ and the gingival margin. To
measure bleeding on probing (BOP), the periodontal
probe was moved through the gingival sulcus, and
the presence of bleeding after 15 s was considered
positive BOP. To measure pocket depth (PD), the
distance from the gingival margin to the depth of the
pocket.

In the next step, SRP was performed by Cavitron
Bobcat Pro 25K Ultrasonic Scaler® and then, the oral
segments were randomly assigned to the SRP group
and SRP + Laser group with an allocation ratio of 1:1
following a simple randomization procedure (Coin
flip). In the SRP + Laser group, the segment received
laser, while in the SRP group, segments did not
receive laser. The calibrated researcher who was
blinded from the laser treatment, remeasured the
clinical parameters 2 months after the SRP.

Laser treatment

Laser therapy was performed using a 940-nm diode
laser instrument (Biolase®, USA) with 100 mW
power in continuous wave mode, power density of
2.831 KW/cm?, energy density of 398 J/cm? and
400 pum fibers with 9 mm long tips. The fiber were
initiated first according to the standard instructions
and then used for de-epithelialization [Figure 1].
To initiate the fiber, its tip touched the surface of
the initiate block without activating the laser, then
the Footswitch was pressed to activate the laser,
allowing the tip to sink into the block, and then, the
tip was pulled out when the metal cannula touched
the block, still firing until just before the tip is out
of the block. The Footswitch was pressed to activate
the laser into the air once, and the tip glowed, which
indicated the fiber was initiated. The fiber’s tip was
inserted to about 1 mm coronal to the PD and moved
mesiodistally in a horizontal sweeping mode so that
for every 2 mm of mesial movement, | mm was
moved back distally [Figure 2]. This procedure was
repeated until the most mesial point of the tooth was
reached. Then, the fiber’s tip was located 2 mm more
coronally and swiping from distal to mesial direction
was repeated in this location. This procedure was
continued until the margin of the gingiva was
reached. During the height change, tissue debris
attached to the surface of the tip was removed using
a sterile gauze.

Figure 2: Horizontal sweeping movement of fiber’s tip in the
gingival pocket.

Statistical analysis

Data were analyzed using the SPSS software
version 22.0 (IBM Corp, Armonk, NY, USA). The
studied clinical parameters (PD, CAL, and BOP) are
presented as mean + standard deviation, and frequency
where applicable. A P < 0.05 was considered
statistically significant. Differences between the
studied clinical parameters in the studied groups were
assessed using unpaired z-test.

Ethical approval was obtained from ethical committee
before starting the research.

RESULTS

In this study, the data of 12 patients (44 oral
segments) were analyzed. The left and right maxillary
and mandibular oral segments of 10 patients
(40 oral segments) and the left and right mandibular
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oral segments of two patients (4 oral segments) were
included. Each segment had two or three of the first
premolar, second premolar, and first molar [Table 1].
33.3%* of participants were male and 66.7%!®
were female. The mean age of the patients was
36.08 + 10.88 years old (ranging from 20 to 56 years
old).

The mean PD change in all studied teeth was
higher in the SRP + Laser group than in the SRP
group. However, the difference was not statistically
different (P > 0.05).

The mean CAL changes in all three studied teeth in
the SRP + Laser group were higher than in the SRP
group. The differences were statistically significant
for the first premolar teeth and the second premolar
teeth [P < 0.05, Table 2].

The mean frequency change of BOP in all studied
teeth was higher in the SRP + Laser group than in

the SRP group. The difference was only statistically
significant for the second premolar teeth [P < 0.05,
Table 3].

Table 4 shows the mean changes of PD, CAL, and
BOP for overall assessment of the quadrants in the
studied groups. No statistically significant difference
was observed in these clinical parameters. However,
the mean CAL and BOP changes were very close
to being statistically significant (P = 0.06 and 0.07,
respectively).

DISCUSSION

The present study was performed to assess the effects
of diode laser as an adjunct to SRP in the treatment of
periodontal patients. All studied clinical parameters,
including PD, CAL, and BOP in the studied areas,
were higher in the SRP-Laser group than the SRP
group. However, the differences were not statistically

[ Enroliment ]

Assessed for eligibility (n = 44)

Excluded (n = 0)
» Not meeting inclusion criteria (n = 0)

v

* Declined to participate (n = 0)
* Other reasons (n = 0)

Randomized (n = 44)

v
l [ Allocation ] l
Allocated to intervention (n = 22)
» Received allocated intervention (n = 22) _
« Did not receive allocated intervention Allocated to control group (n = 22)
(give reasons) (n = 0)
v [ Follow-up } v
Lost to follow-up (n = 0) Lost to follow-up (n = 0)
Discontinued intervention (n = 0) Discontinued intervention (n = 0)
l [ Analysis ] l
Analyzed (n = 22) Analyzed (n = 22)
+ Excluded from analysis (give reasons) + Excluded from analysis (give reasons)
(n=0) (n=0)

Flow Diagram 1: Study design according to the CONSORT 2010 guidelines.

Table 1: The frequency of teeth, oral segments, and patients according to scaling and root planing group

and scaling and root planing + laser group

Study groups Teeth (n) Oral segments () Patients (n)
First premolars Second premolars First molars Total

SRP group 11 12 11 34 22 12

SRP + laser group 10 12 10 32 22 12

Total 21 24 21 66 44 12

SRP: Scaling and root planing
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Table 2: The changes of clinical attachment loss in
the scaling and root planing and scaling and root
planing/laser groups (mm)

Teeth Method Mean+SD P

First SRP 0.81+0.29 0.042 (significant)
premolars SRP + laser 1.17+0.45

Second SRP 0.86+0.51 0.048 (significant)
premolars SRP + laser 1.26+0.4

First SRP 0.92+0.54 0.23 (NS)
molars SRP + laser 1.15+0.29

SD: Standard deviation; SRP: Scaling and root planing; NS: Not significant

Table 3: The changes of bleeding on probing in
the scaling and root planing and scaling and root
planing/laser groups (mm)

Teeth Method Mean+SD P

First SRP 3.81+3.18 0.51 (NS)
premolars SRP + laser 4.72+3.25

Second SRP 2.91+2.02 0.006 (significant)
premolars SRP + laser 6.16+3.12

First SRP 2.54+2.84 0.54 (NS)
molars SRP + laser 3.36+3.41

SD: Standard deviation; SRP: Scaling and root planing; NS: Not significant

Table 4: The changes in overall probing depth,
clinical attachment loss, and bleeding on probing
in the scaling and root planning and scaling and
root planning/laser groups

Clinical parameter Method Mean+SD P

PD SRP 1.12+0.38 0.56 (NS)
SRP + laser 1.21+0.27

CAL SRP 0.88+0.31 0.07 (NS)
SRP + laser 1.14+0.21

BOP SRP 3.03+2.49 0.06 (NS)
SRP + laser 5.16+2.44

PD: Probing depth; CAL: Clinical attachment loss; BOP: Bleeding on probing;
SD: Standard deviation; NS: Not significant; SRP: Scaling and root planning

significant for all parameters. In the case of PD, no
significant difference was observed between the
groups. In the SRP + Laser group, although the CAL
in the first premolars and second premolars showed
significant improvement (P < 0.05), no statistically
significant difference was noted for the first molars.
This may be because of the difficult access to the
roots of the first molar.

In the SRP + Laser group, the second premolars
showed significant improvements compared to
the SRP group. However, for first premolars and
first molars, the differences were not statistically
significant. This may be explained by the fact that
one side of the first premolars and first molars is in
contact with other teeth (canine and second molar)

that did not undergo laser therapy, however, due to
the location of the second premolars which is between
the first premolars and first molars, soft tissue around
the second premolars received an appropriate level of
laser therapy, leading to diminished inflammation and
bleeding.

In the present study, the mean PD change in
22 studied areas was not statistically different
between the groups. This finding is in accordance
with other studies.l'>%!!"!l In contrast, some studies
reported significant improvements in the SRP + Laser
group.[6:10:18-22]

Simiarly, in line with other studies,!>*!117:2324 no
significant improvement was observed for CAL in
the studied groups. On the other hand, some studies
reported significant improvements in CAL in the
SRP + Laser patients than in SRP patients.[>610-221

These discrepancies may be because of differences
in the study design, sample size, the initial PD, tooth
type, and the type, wavelength, and power of the used
lasers.

In the present study, results observed for BOP were
not statistically significant, which was in contrast with
other studies that reported significant improvements
in BOP in SRP + Laser than SRP patients.[®1022]

CONCLUSION

All studied clinical parameters showed nearly
better improvements in the SRP + Laser group
than the SRP group. These differences were even
statistically significant for the CAL (first and second
premolars) and BOP (first premolars). Although
the differences in the mean CAL and BOP changes
were not statistically significant in the overall
evaluation, they were very close to being statistically
significant (P = 0.06 and 0.07, respectively).
Overall, the findings of the present study indicated
that 940 nm diode laser with 1 watt power can
be considered an adjuvant therapy to SRP for
periodontal patients.
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