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ABSTRACT . Background:Lasers are one of the most promising new modalities for non surgical periodontal treatment1.
They can reach sites that conventional mechanical instrumentation cannot and exhibit bactericidal and detoxification
effects. In adjunction with lasers Photodynamic therapy is a selective treatment modality for the local destruction

of diseased cells and tissue. The selectivity of photodynamic therapy is based on the ability of photosensitizer to preferentially accumulate in
diseased cells and tissues.Material and method: Subjects with Generalized Chronic Periodontitis having probing depth of 5 -7mm in atleast 2
non adjacent teeth were selected and randomly divided into control sites and study sites, which were treated by using split mouth design by only
scaling and root planning and with scaling and root planing followed by photodynamic therapy using a laser source with a wavelength of 660
nm associated with a toluidine blue photosensitizer.Results:PDT group showed more reduction in sulcus bleeding index,probing depth and total
microbial count,more gain in relative attachment level and no significant difference in plaque index as compared to SRP alone.

Introduction:

Periodontal disease is a chronic inflammatory disease charcterised
by inflamed gingiva,bleeding on probing,resorption of alveolar bone
and attachment loss between the tooth and its surrounding alveolar
bone.For the pathogenesis of most forms of human periodontitis bac-
teria play one of the most important etiological roles?.A primary goal
in the treatment of periodontitis is the removal of local factors,bacte-
rial deposits and the arrest of disease progression(American Acad-
emy of Periodontology 2001) Scaling and root planing(SRP)
with hand instruments provides the best results for the treatment of
periodontal disease.However,several anatomic variations may lim-
it the success of conventional scaling and root planing,such as root
concavities,dental crowding and deep pockets which may hinder the
access of hand instruments into the periodontal pocket. Power driv-
en instruments such as ultrasonic or air scalers improve the efficiency
and outcome of treatment but major disadvantage is production of
contaminated aerosols and accessibility.Apart from the conventional
mechanical non surgical and surgical treatment methods,various ad-
junctive antimicrobial therapeutic possibilities are available but side
effects are present.

The use of lasers has been increasingly proposed for periodontal
treatment in hope for more selective and atraumatic technique for
periodontal treatment.

In adjunction with lasers,Photodynamic therapy,also known as photo-
radiation, phototherapy or photochemo-therapy, is a selective treat-
ment modality for the local destruction of diseased cells and tissue.
The selectivity of photodynamic therapy is based on the ability of
photosensitizer to preferentially accumulate in diseased cells and tis-
sues.It involves the use of photoactive dye(photosensitizer) that is ac-
tivated by exposure to light of specific wavelength in the presence of
oxygen. The present study is undertaken to assess the effect of pho-
todynamic therapyas an adjunct to scaling and root planing in sub-
jects with chronic periodontitis.The microbiological assay may prove
as an additional factor to substantiate its efficacy

Materials and method:

A total of 20 subjects were selected with Generalized Chronic Perio-
dontitis with Probing depth of 5 -7mm in atleast 2 non adjacent teeth
and age 30 years and above.. The relevant data comprising of chief
complaint, preliminary history, oral hygiene habits, tissue abuse habit
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etc. were recorded in the special proforma.Clinical examinations were
made in a dental chair, under standard conditions of light.Microbio-
logical samples were obtained from the periodontal pockets. Selected
sites were randomly divided into control sites and study sites, which
were treated by using split mouth design:

GROUP 1(CONTROL SITE): 20 sites were treated by only scaling
and root planing.

GROUP 2(STUDY SITES): 20 sites were treated with scaling and
root planing followed by photodynamic therapy using a laser source
with a wavelength of 660 nm associated with a toluidine blue pho-
tosensitizer.

Toluidine blue dye (Helbo blue)was used for the study.lt is a phe-
nothiazine compound which is sterile,selectively absorbed by the
bacteria and light activated.lt is simple and safe to use. The pho-
tosensitizer was applied by placing the needle at the bottom of the
periodontal pocket and was continuously deposited in a coronal
direction for 1 minute followed by copious irrigation with distilled
water to remove excess. The wavelength specific glasses which are
dark tinted glasses were worn by the operator, assistant and the
patient.In sequence,the pocket was exposed to the laser light using
the fibre optic hand piece in contact mode with a spot size diame-
ter of 2 cm.The treatment was done using a low level diode laser of
wavelength 660nm(deep red) and maximum power output of 200
mw and in six sites per tooth for 10 seconds totalling 1 minute of
treatment per tooth.

RECORDING OF CLINICAL AND MICROBIOLOGICAL PA-

RAMETERS

e Gingival bleeding Index (Muhlemann and Sons,1971)

e Probing depth measurement using University of North Carolina
probe (UNC 15).

e Relative clinical attachment level

e Plaque index(Silness and Loe)

e  Microbiological evaluation of collected plaque sample by cultur-
ing and counting CFU units.

The above parameters were recorded on:
e 0 day i.e. before the commencement of any non-surgical therapy
(baseline).
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e 6 weeks after scaling and root planing with photodynamic ther-
apy(study group)and scaling and root planing alone(control
group).

STATISTICAL ANALYSIS:

Post treatment changes from baseline to different time intervals in
the various clinical parameters were analyzed by paired t-test (Intra-
group). Intergroup comparisons of post treatment changes were ana-
lyzed by unpaired t-test,p-value is < 0.05 was considered significant
difference.

Fig 1:Application of dye

Fig 2:Laser irradiation

Results and discussion:

Intragroup comparison of mean sulcus bleeding index:
Study sites: The mean sulcus bleeding index score at baseline was
2.89 which reduced to 0.21 at 6th week. The mean difference of sul-
cus bleeding index was 2.68 with 92.64% reduction.By using paired
t-test,p-value < 0.001 therefore there was significant difference be-
tween mean bleeding index at baseline and at 6th week.

Control sites: The mean sulcus bleeding index score at baseline
was 2.78 which reduced to 0.49 at 6th week.The mean difference
of sulcus bleeding index was 2.29 with 82.43% reduction. P-value <
0.001 therefore there was significant difference between mean bleed-
ing index at baseline and at 6th week.

Intragroup observations showed the reduction of sulcus bleeding index
for both the control and Study group which was statistically significant.

Intergroup comparison of mean sulcus bleeding index
scores

On comparison between the Study and control sites the mean sulcus
bleeding index at baseline was not statistically different. The
percentage reduction of sulcus bleeding index in the Study
and control group between 0-6 week were 92.64% and 82.43% respec-
tively which is statistically significant.Favourable results by 10.21% on
the 6th week are seen on the study sites as compared to the control site.

Probing depth:

Study sites: The mean probing pocket depth score at baseline was
6.13 which reduced to 251 at 6th week with 58.98% reduction.
Difference in probing pocket depth between 0-6th week was 3.62.By
using paired t-test,p-value < 0.001 therefore there is significant dif-
ference between mean PD at baseline and at 6th week.

Control sites: The mean probing pocket depth score at baseline
was 5.85 which reduced to 2.93 at 6th week with 50.0% reduction.
Difference in the probing pocket depth between 0-6th week 2.92.By
using paired t-test p-value < 0.001 therefore there is significant
difference between mean PD at baseline and at 6th week.

Intragroup observations
revealed that probing pocket depth reduction for both the treatment
groups is statistically significant.

Intergroup comparison of mean probing depth :

On comparison between the Study and control sites the mean probing
depth at baseline was not statistically different.There was reduction of
probing depth in both the groups from baseline till 6th week.
The percentage reduction of probing depth in the Study and control
group between 0-6 week were 58.98% and 50.0% respectively
which is statistically significant.Favourable results by 8.98% on the
6th week are seen on the Study sites as compared to the control site.

RELATIVE ATTACHMENT LEVEL:

Study sites: The mean relative attachment level score at baseline
was 9.20 which reduced to 5.55 at 6th week. The mean difference in
relative attachment level between 0-6th week was 3.65 with 39.67%
change by using paired t-test,p-value<0.001 therefore there was
significant difference between mean RAL at baseline and at 6th week.

Control sites: The mean relative attachment level score at baseline was
9.00 which reduced to 6.05 at 6th week.The mean difference in
the relative attachment level between 0-6 week was 2.95 with 32.78%
change by using paired t-testp-value < 0.001 therefore there was
significant difference between mean RAL at baseline and at 6th week.

Intragroup observations showed statistically significant gain in
relative attachment level for both these treatment groups.

Intergroup comparison of mean relative attachment level :
On comparison between the Study and control sites the mean rel-
ative attachment level at baseline was not statistically different.There
was gain of mean relative attachment level in both the groups from
baseline till 6th week. The percentage gain of relative attachment
level in the Study and control group between 0-6 week were 39.67%
and 32.78% respectively which was statistically significant.Favourable
results by 6.89% at the 6th week were seen on the Study sites as
compared to the control site.Concluding that percentage gain in
relative attachment level seen in both the study and control group
but it is greater in the Study group.*

PLAQUE INDEX:

Study sites: The mean plaque index score at baseline was 2.25
which reduced to 1.00 at the 6th week. The mean difference in the
plaque index between 0-6th week was 1.25 with 55.56% reduction,by
using paired t-test,p-value <0.001 week.

Control sites: The mean plaque index score at baseline was 2.09
which reduced to 1.11 at the 6th week. The mean difference in the
plaque index between 0-6th week was 0.98 with 46.71% reduc-
tion,P-value < 0.001 therefore there is significant difference be-
tween mean plaque index at baseline and at 6th week.

Intragroup observations showed statistically significant reduction
for plaque index for both these treatment groups.®

Intergroup comparison of mean plaque index

On comparison between the Study and control sites the mean
probing depth at baseline was not statistically different.
Percentage reduction of probing depth in the Study and control
group between 0-6 week were 55.56% and 46.71% respective-
ly which s statistically insignificant.Favourable results by 8.85%
seen on the Study sites as compared to the control site.Concluding
that percentage reduction in plaque index seen in both the study
and control group but is greater in study group.®

MICROBIOLOGICAL ANALYSIS:

Study sites: The total microbial count at baseline was 168 x 10*
which reduced to 12.1 x 10* at 6th week with 92.14% reduction.By us-
ing paired t-test,p-value < 0.05 therefore there is significant difference
between TMC at baseline and at 6th week.

Control sites: The total microbial count at 6th week was 138 x 10*
which reduced to 13.1 x 10*at 6th week with 88.72% reduction.By us-
ing paired t-test,p-value < 0.05 therefore there is significant difference
between TMC at baseline and at 6th week.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 157



Volume-4, Issue-6, June-2015 « ISSN No 2277

60

Intragroup observations showed statistically significant reduc-
tion for total microbial count for both these treatment groups.5”

Intergroup observations showed significant reduction for total
microbial count for both these treatment groups.®

Summary and conclusion:

Lethal photosensitisation may be an effective means of elim-
inating periodontal pathogenic bacteria from dental plaque /
biofilm in the treatment of chronic periodontitis. °

The present clinical study was designed to evaluate and
compare the effect of PDT as an adjunct to scaling and root
planing with scaling and root planing alone in subjects
with chronic periodontitis.The microbiological assay may prove
as an additional factor to substantiate its efficacy.

. Statistically significant reduction in sulcus bleeding index in the

study group as compared to the control group from the baseline
to 6th week.

. Statistically significant reduction in probing pocket depth in the

study group as compared to the control group from the baseline
to 6th week.

pocket depth and relative clinical attachment level.lt also shows
a reduction in the total microbial count.But no stastistically sig-
nificant difference was seen with plaque index.

Antimicrobial photodynamic chemotherapy seems to be an
attractive option as a low-cost treatment approach in the
field of periodontics. Because antimicrobial photodynamic ther-
apy can be applied locally, the systemic administration of antibi-
otics can be avoided in the treatment of localized infections. In
antimicrobial photodynamic therapy,a high concentration of
the chemical agent at the locus of infection enables efficient
bacterial elimination without inducing side effects on the host
tissue.Our study shows that antimicrobial photodynamic therapy
has a high bactericidal effect against periodontal pathogens.
To elucidate the use of photodynamic therapy as an adjunct to
scaling and root planing in future,a long term study carried
out on a large number of subjects which would provide the
most suitable combination to obtain the desired bactericidal
effect in the clinical situation,the optimal time of photosensi-
tizer application, as well as the time of light exposure required in
order to achieve the desired optimal result and if multiple cours-
es of antimicrobial photodynamic therapy may enhance treat-
ment outcome. 1213

w

. Statistically significant reduction in plaque index in both groups

from the baseline to 6th week.

4. Statistically significant gain in relative clinical attachment level in
the study group as compared to the control group from the
baseline to 6th week.

5. Reduction in plaque index was statistically insignificant in the study
group as compared to the control group from the baseline to
6th week.

6. Statistically significant reduction in  the total microbial count in
the study group as compared to the control group from the
baseline to 6th week.

e From the above observations,it can be concluded that photo-

dynamic therapy when used as an adjunct to scaling and root

planing helps in the reduction of bleeding on probing,probing
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