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Abstract: Background: In the last decade, the use of lasers (light amplification by stimulated emission of
radiation) has occupied part of the dialogue within periodontology and oral surgery because of several
proposed advantages. Laser uses produces less postoperative swelling, reduces inflammation and is also
relatively painless. In the arena of periodontology, laser use as an adjunct to non-surgical therapy was
demonstrated to enhance periodontal health. The present study was done to highlight these facts and to
add over the previous researches. Material And Methods: A total of 50 patients with generalized chronic
moderate to severe periodontitis with pocket probing depth (PD) 25 mm were selected for a split-mouth
study. Flap surgery with adjunctive diode laser irradiation was performed in the test quadrant while routine
OFD was done in the control quadrant. Clinical parameters including PD, plaque index, and gingival index
were recorded at baseline, 3 months and 6 months following treatment. Result: All clinical parameters
significantly improved after therapy without any statistically significant difference between the two groups
for any of the parameters. The results of the present study indicate that diode laser used as an adjunct toin
OFD did not significantly enhance the treatment outcome. Conclusion: Since there was a significant clinical
improvement in case of gingival inflammation, it can be safely and effectively used to achieve the same and
can aid in tissue healing. [Pandya D NatlJ Integr Res Med, 2022; 13(1): 69-74, Published on 26/01/2022]
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Introduction:  Periodontitis is a chronic
inflammatory disease that affects the supporting
structures of teeth, resulting in tooth loss'.
Periodontal therapy is directed at disease
prevention, slowing or arresting disease
progression, regeneration of lost periodontal
tissues, and maintaining the achieved therapeutic
objectives’. A major objective of periodontal
therapy is to remove the soft and hard, supra-
and sub-gingival deposits from the root surface
to stop disease progression’.

Complete mechanical debridement being the
“gold standard” of periodontal treatment, still
does not eliminate the micro-organisms in the
soft tissue wall of the pocket, neither is complete
resection of the diseased tissues possible.

Additional soft tissue curettage procedures using
ultrasonics and other chemicals as well as several
adjunctive locally delivered agents such as
antimicrobials, antiseptic agents,
antiinflammatory agents, and host - modulating
agents have been evaluated for enhancing the
treatment outcome of chronic periodontitis with
varying degrees of success. However, the
predictability of these treatments is not certain

as well as antimicrobial drugs may lead to the
development of resistant microbial strains®.
Nowadays, periodontal therapy involves not only
arresting the disease process, but also
regenerating the tissues lost during the disease
process. Intervention should be addressed with
available treatment modalities.

In the last decade, the use of lasers (light
amplification by stimulated emission of radiation)
has occupied part of the dialogue within
periodontology and oral surgery because of
several proposed advantages®. Several lasers such
as the carbon dioxide (CO2), Ho: YAG, Nd: YAG,
diode, Er: YAG has been experimentally utilized
for soft tissue periodontal procedures. Laser uses
produces less postoperative swelling, reduces
inflammation and is also relatively painless>.

In the arena of periodontology, laser use as an
adjunct  to non-surgical  therapy  was
demonstrated to enhance periodontal healing;
however, it is still a matter of debate. Advantages
over conventional periodontal flap surgeries
include ablation, vaporization, hemostasis,
pocket sterilization, and morbidity reduction.
Lasers are also advantageous in many aspects for
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periodontal treatment such as effective root
surface debridement®.

Several clinical studies have supported the
antibacterial effect of lasers in periodontal
pockets. Some studies have even reported tissue
regeneration on histologic evaluation following
laser mediated periodontal therapy utilizing the
“laser assisted new attachment?.

There are numerous studies done to find
exclusive advantage of diode laser over
conventional therapy. But there are paucity of
evidence to find the key advantages over the
conventional therapy. The present study was
done to highlight these facts and to add over the
previous researches. Hence the study was aim to
do comparative evaluation adjuvantive benefit of
diode laser to open flap debridement in surgical
treatment of periodontal disease.

Material & Methods: This study was carried out
on 50 participants having moderate to severe
chronic periodontitis, visiting department of
periodontology, Pacific dental college, Udaipur.

Before starting of the study ethical clearance was
obtained from ethical committee of the
institution. The study was approved by the
Institutional Ethics Committee and carried out in
accordance with the Declaration of Helsinki of
1975 as revised in 2000.

The details of the study were explained to the
patients, and oral as well as written informed
consent was taken from all for the same. The
study participants were prior explained about the
study and their treatment modalities.

Inclusion Criteria: Participant with chronic
periodontits willing to give consent. Age group
25-60 years. Patients who had at least two
guadrants with three teeth each having a pocket
probing depth (PD) of 25 mm post.

Exclusion Criteria: Patients having systemic
diseases e.g. diabetes, heart disease, immuno-
compromised patients and patients on
medications, which could affect the
periodontium were excluded.

In addition, smokers (current or smoking within
the last 5 years), pregnant women, patients
having recent history of antibiotic use (within the
previous 3 months) and patients allergic to

medications to be prescribed Study design and
parameters.

A comparative, split-mouth controlled clinical
trial was carried out to compare and evaluate the
plaque index (PI)5, gingival index (Gl)6, and
probing depth (PD), before and after closed
pocket debridement with diode laser and
periodontal open flap debridement. Study design
A split-mouth study design was used by selecting
two quadrants in each of the 50 patients.

The two assessment groups were -the control
was “open flap debridement (OFD)” and test
group “OFD + diode laser.” Prior to the surgery,
the selected quadrants were randomly allocated
(by the toss of a coin) into control and test group
where the control sites were treated with OFD
and the test sites with OFD + diode laser.

Method: All the patients were subjected to
clinical periodontal examination by a single
examiner. The examiner was trained and
calibrated in the subject. The clinical probing
measurements PD (probing depth) were
measured using a “University of North Carolina -
15” periodontal probe. 3 teeth/quadrant were
selected and the deepest site was recorded of
each tooth. Plaque index (Pl) and gingival index
(Gl) were calculated at baseline, followed by
posttreatment at 3 months and 6 months recall
visits. The average of the mesio-buccal, facial,
disto-buccal, and lingual values was considered as
the index value per tooth. No attrition noted
during the study for participants.

Prior to the surgery, the selected quadrants were
randomly allocated (by the toss of a coin) into
control and test group where the control sites
were treated with OFD and the test sites with
diode laser. The surgical procedures were
performed by a single operator. The control
guadrant OFD procedure was first performed.

Two weeks later the test side surgery was
performed similarly with diode laser irradiation of
the inner lining of the flap.

In the control group, the area undergo surgery
was anaesthetized with 2% lignhocaine
hydrochloride with adrenaline (1; 80,000).

Intracrevicular incisions were placed. The
granulation tissues were removed from the
defects and the roots were thoroughly scaled and
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planed. No root surface conditioning was
performed. The control sites were sutured with
the simple interrupted sutures.

For the test group, diod laser assisted periodontal
therapy no local anesthesia was given. If
required, the pocket was to be irrigated with 2%
lignocaine hydrochloride solution with adrenaline
(1; 80,000). The laser assisted therapy was
inducted with all the precaution to patients and
health care worker; they all were given protective
eye wear, masks, gloves and drapes.

Following setting were used for diod power, 6 w,
water-10 %, air -12% and frequency -20hz. A600u
sappire laser tip of 9mm length was used and
inserted in to the sulcus to the base of the
pocket. The tip was then withdrawn 1mmfrom
the base and activated. The tip was moved in
apico-coronally and mesio-distally in sweeping
direction. The tip kept moving constantly with
the objective of removing epithelial lining.

Each pocket was lased for 60 seconds. The area
was irrigated with sterile saline. The visible
deposits were removed with ultrasonic and hand
instruments. The gingival tissue was compressed
against the root surface to close the pocket and

aidin the formation of fibrin clot. No sutures or
periodontal dressing given.

Postoperatively no antibiotics or analgesics were
prescribed. A 60 second rinse with 10 ml of 0.2%
chlorhexidine gluconate solution twice a day for 7
days prescribed. Participants were motivated and
educated to maintain oral hygiene throughout
the period of study.

Plague index and gingival index with probing
depth were monitored post-treatment at 3moths
and 6months.the average of mesio-buccul, facial,
disto-buccul and lingual value were considered.

Statistical Analysis: The entire data were entered
into the Microsoft Excel sheet before it was
statistically analyzed in Statistical Package for the
Social Sciences (SPSS). The statistical significance
of difference of several periodontal indices
studied between the two study groups was
tested using independent t-test. Within the study
groups, statistical significance of difference of
preoperative (Oth day) and postoperative (3
months and 6 moths) indices was tested using
anova test. P < 0.05 was considered statistically
significant.

Results: Results are as under.

Table 1: Intergroup Comparison Of Periodontal Parameters Studied

] Preoperative Post Operative
P tal P t P Val

eriodontal Parameter Baseline 3 Months 6 Months alue

Test Group Periodontal Index 2.20+0.40 0.87+0.24 0.89+0.26 0.001
Gingival Index 2.04+0.37 1.102+0.25 1.102+0.24 0.001

Probing Depth 6.09+0.94 4.15+0.60 4.12+0.54 0.001

Cg:::l::' Periodontal Index 2.22+0.44 0.87+0.34 | 0.89+0.36 | 0.001
Gingival Index 2.06+0.34 1.126+0.28 1.125+0.21 0.001

Probing Depth 6.02+0.96 4.2040.53 4.18+0.50 0.001

Table 2: Intergroup Comparison Of Periodontal Parameters Studied After 3 Months

Periodontal Study Groups Mean Score Star!darrd Paired Test P Value
Parameters Deviation Value

Periodontal Test Group 0.0265 0.06456

0.890 0.389
Index Control Group 0.115 0.02998
Test Group 1.1500 0.22125

Gingival Ind 1.153 0.270
Inglval IndeX = ontrol Group 1.0750 0.22556
. Test Group 2.25 0.48562

Probing Depth 1.409 0.390
robing Bept = ontrol Group 2.20 0.49950
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Total 50 patients sample comprised of 30 females
and 20 males in the age range of 25-60 years
were examined. 50 as test group ( by diod laser)
and 50 as control (OFD) in a split mouth design
were equally divided. The average value of 3
teeth in each quadrant (i.e. test or control group)
for each patient was considered while assessing
the clinical parameters. The mean values and
standard deviation at baseline, 3 months and 6
months are presented in Table 1.

The PI values were found to be 2.20+0.40 for test
group and 2.22+0.44 for control group at the
baseline while 0.87 + 0.24 for test group and 0.87
1 0.34 for control group after 3 months of the
procedures. Very small amount of differences
noted after 6 months in both the groups. The
difference was found to be statistically
significant. The GI decreased from 2.04+0.37 to
1.10240.25 — 1.10240.24 in test group and from
2.06 £ 0.34 to 1.126 £ 0.28 — 1.125+0.21 in
control group after 3 months-6months of the
procedures, and the difference was found to be
statistically significant (P = 0.001) (Table 1).

There was reduction in PD at baseline from 6.09 +
0.94 mm to 4.15 + 0.60 mm in test group and
from 6.02 £ 0.96 mm to 4.20 £ 0.53 mm in contol
group after 3 months. There was very less
amount of change in PD 6 months. These
differences was also found to be statistically
significant for both the groups (P = 0.001) (Table
1).

The comparison of mean values of Pl, Gl, and PD
after 3 months of the procedures in test group
and control group is demonstrated in Table 2.
The mean differences show there was greater
amount of reduction in PI,GI values in test group
compare to control group. But the difference in
PI, GI as well as PD between test group and
control group after 3 months of the procedures
was not found to be statistically significant (P =
0.389, 0.270, 0.390 respectively) (Table 2).

Discussion: Among the various techniques used
for periodontal therapy, laser assisted
periodontal therapy has emerged as a novel
technique in periodontal use. Nonsurgical laser
pocket therapy offers several advantages over
conventional surgical procedures including no
need of analgesia, lesser mechanical trauma,
lesser postoperative complications in the form of
pain and swelling, being a minimally invasive
procedure with greater patient compliance,

lesser procedural time, minimal bleeding, and
additional antimicrobial effect. Laser assisted
periodontal therapy allows for selective removal
of sulcular or pocket epithelium preserving the
connective tissues.

It can be associated with cementum-mediated
new connective tissue attachment and apparent
periodontal regeneration on previously diseased
root surfaces. Studies have also shown that diode
lasers remove epithelium effectively without
damaging the underlying connective tissues’.

The effective applicability of lasers in the
treatment of periodontal disease according to
their theoretic advantages (i.e., ablation or
vaporization, hemostasis, and sterilization effect)
compared to conventional therapy is currently a
very controversial topic in clinical periodontics®.

The results of the present study indicate that the
diode laser can be safely used as an adjunct to
conventional therapy. However, no significant
additional benefits except for its ability to cause a
significant decrease in the gingival inflammation
were observed.

In the present study, the periodontal parameter
were periodontal index, gingival index and
probing depth were examined before treatment,
and 3 months and 6 months after the treatment.

The study result showed that there was greater
amount reduction in gingival and periodontal
inflammation and probing depth in both the
groups after 3 months. Apparently, there was
very less amount of change noted between 3™
month- 6™ months interval in periodontal
parameters.

The Pl was recorded to evaluate oral hygiene
status of the participants, which showed greater
reduction in score in post treatment interval than
pretreatment score.

The Pl score were dependent on participant
hygiene and habits. In the present study, regular
check up and oral hygiene education shows
almost same results for both the groups.
Furthure more, these findings were accordance
with the previous study done by Lobo T N et al®.

The other periodontal parameter “gingival index”
was included to examine gingival condition of
both the groups. Both the group showed
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improvement in gingival condition after
treatment. The statistical comparison of both the
groups showed that test group has achieved
better gingival health than control group.
Although it was not statistically significant, the
gingival index mean score were less in test group
compared to control group. The possible reason
behind it is still remain un-established.

However a meta-analysis done by Behdin S
suggest that the different types of laser, including
CO2, Nd:YAG, Er: YAG, and diode, have been used
for periodontal disease treatment and hard and
soft tissue management. Laser irradiation, at low
level, stimulates surrounding tissue cells and
results in reduction of inflammation, higher
tissue regeneration, better tissue attachment,
and even increased lymph flow, as well as less
postoperative pain, once the scattered beams
penetrate into pockets.

Smooth and flat root surfaces with sealed
dentinal tubules as well as bacterial elimination
can be obtained using CO2 lasers (in defocused
pulsed mode with power of 2W), which in turn
enhance fibroblast attachment. A diode laser
with wavelength of 810 or 910 to 980 nm is a
useful setup for soft tissue management
(coagulating and cutting gingiva or oral mucosa,
sulcular debridement) and has antibacterial
effects.

In a comparative evaluation37 of the efficiency of
the diode laser as an adjunct to mechanical
debridement versus conventional mechanical
debridement in periodontal open flap surgery, no
difference was found between laser-treated and
non— laser-treated groups with regard to clinical
parameters.

However, it was reported that the use of laser
treatment adjunctive to open flap debridement
provides a beneficial effect by reduction of
anaerobic bacterial colonies within the sulci. The
antiseptic potential of lasers was explained based
on laser energy disrupting the protective
mechanism of the organisms®.

This study also found that there was significant
reduction in probing depth after treatment in
both the groups. Again the comparison between
group showed there is slightly less probing depth
in test group. Although it was not statistically
significant, but it can rise interest for further
research. A study done by Aena P J et al' also

found the same results about reduction of
probing depth in laser group compare to
modified widman flap group in their study. A
study done by lindhe et al.’, Sculen et af and
Moritz et al’ mentioned about reduction in
probing depth after both the conventional and
laser therapy. These studies were in accordance
with the present study.

For the laser-assisted pocket therapy, the
reduction in PD were found to be consistent with
those obtained in the studies Moritz et al’,
borrajo et al*®, and kammaet al** Findings from
this study show that for regeneration and PD
reduction surgical procedures, adjunctive use of
lasers offers no significant clinical advantages in
and PD reduction compared with conventional
approaches. Although the advantage and little
improvement of the periodontal health over
conventional approaches cannot be neglected.

Conclusion: Despite a large number of
publications concerning the application of lasers
in periodontics, there still are relatively few
longitudinal clinical trials. This, in turn, has led to
a persistent disagreement among the clinicians
regarding the appropriate application of lasers to
the treatment of chronic periodontitis. The
results of the present study indicate that diode
laser used as an adjunct to in OFD did not
significantly enhance the treatment outcome.

However, since there was a significant clinical
improvement in case of gingival inflammation, it
can be safely and effectively used to achieve the
same and can aid in tissue healing. Further
research is required to provide evidence for the
benefit of diode laser use in flap surgery.
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