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PERIODONTITIS-A SPLIT MOUTH STUDY

Princy Moli George?, *Saranyan Ravi?, R. Madhumala®, N. Sayee Ganesh?, B. Manovijay?®, D.

Jayachandran®

Abstract: Chronic periodontitis is a multi-factorial disease due to its complex nature and association with
periodontal pathogens. Attempts are made to prevent the progression of the disease at an earlier stage through
non-surgical therapy. Many non-surgical modalities have evolved with time with varying degree of success.
Hence; the present study was undertaken for assessing the efficacy of photodynamic therapy(PDT) as an adjunct
to conventional scaling and root planing in the treatment of moderate chronic periodontitis. Twenty patients
diagnosed as chronic periodontitis with recurring probing pocket depth of >5mm were included in the study.The
study duration was 3 months. In this split mouth study design patients were subjected randomly to scaling and
root planing (SRP)alone and in conjunction with diode laser and photosensitizer using Toluidine blue.
Photodynamic therapy in conjunction with scaling and root planing was more effective in reducing sulcular
bleeding scores, probing pocket depth and clinical attachment loss. Photodynamic therapy is an effective
alternative to eradicate microorganisms in periodontal pocket and reducing the clinical parameters which are
statistically significant.
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. INTRODUCTION
The goal of periodontal therapy is to control the infection, regenerate the lost periodontal support, and
maintain the periodontium in a disease free environment with the absence of destructive disease. Control of

infection consists of removing all local and systemic factors which may be associated in the disease process.
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Periodontal therapy now is dynamic, including numerous modalities of treatment. Given the infectious nature of
chronic periodontitis and the limited results that are sometimes achieved with conventional mechanical therapies,
the use of antibiotics is warranted for certain forms of the disease.'"3

However, it is important to consider the potential benefits and adverse effects, including the development of
resistant bacterial species. Keeping in mind the antimicrobial resistance, poor patient compliance, allergies and
gastrointestinal problems, an effort is made to find an alternative to antimicrobial therapies. Among all the
alternative treatment options to antimicrobial agents, antimicrobial photodynamic therapy (PDT) shows some
promise. PDT has been successfully used to kill pathogens. It is based on the principle that a photosensitizer that
binds to the target cells is activated by light of an appropriate wave length. By changing the energy status of the
molecules in the photosensitizer, free radicals of singlet oxygen are formed, which are toxic to the cell by
destroying the membrane, the mitochondria or the nuclei.*®

One of the greatest advantages of photodynamic therapy is the double selectivity obtained by targeting the
photosensitizer, derived from its high affinity for microbial cells, and the light, implying that only the infected
area is irradiated and consequently treated. Several kinds of photosensitizers may be associated with laser, but
each will have application dependent on the absorption of the light and wavelength. For photodynamic therapy to
be successful, it is essential to select an effective non-toxic photosensitizer, capable of high absorption in the
light length used, to have great bactericidal effectiveness. The photosensitizer must also have the capacity to
penetrate the membranes of the bacterial cells and only relatively hydrophobic compounds with low molecular
weight succeed in diffusing through this membrane.It is safe for human tissue, as the photosensitizer typically
shows a higher affinity against microbial cells.® ” Toluidine blue was chosen as the photosensitizer as it had a
high penetrating capacity in the membrane as it is cationic, hydrophilic and has a low molecular weight, easily
passing through the channelled pore in high molecular weight substances.

Hence; the present study was undertaken for assessing the efficacy of photodynamic therapy (PDT) as an

adjunct to conventional scaling and root planing in the treatment of moderate chronic periodontitis.

1. MATERIALS & METHODS
The study was conducted at Vinayaka Missions Sankarachariyar Dental College among the patients who
attended the OPD of the Department of Periodontology. A total of 20 patients of both sexes who had a probing

pocket depth of >5mm were recruited for the study.

INCLUSION CRITERIA
e  Age 30-50 years
e  Presence of at least 24 remaining teeth.
e History of chronic periodontitis.

e Residual PPD >with or without concomitant bleeding on probing.
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EXCLUSION CRITERIA
o Patients with complicated medical history such as uncontrolled diabetes, bleeding disorder, osteoporosis
and radiation therapy.
e Smokers
e  Pregnant women and lactating mothers.

e Patients with use of systemic and local antibiotics in the last 6months.

Twenty pairs of contralateral maxillary/ mandibular teeth were included. Oral hygiene instructions and
professional supragingival scaling was done 7-14days before the baseline examination. The study was done
using a split mouth design. The study period was 3 months and patients clinical parameters such as the probing
pocket depth (PPD), clinical attachment level(CAL), and sulcular bleeding index were recorded at baseline 0
day, 7days,imonth and 3 months using a calibrated periodontal probe (Aesculap pressure sensitive probe,
DB765R) with a point diameter of0.45mm and standardized to a probing force of 0.2N. On day 0 one tooth in
each contra lateral pair was randomly treated, with sub gingival scaling and root planing (SRP) under local
anesthesia using Gracey curettes, which served as the control group. The test group were treated with SRP
followed by PDT using a diode laser and Toluidine blue as the photosensitizer.

The laser system included a diode laser with a wavelength of 810 nm and a power density of 2W and 200
microns optic fibre.Toluidine blue was used in the concentration of 1mg/ml (T 1961 ottochemie Laboratories).
The photosensitizer was delivered to the bottom of the periodontal pocket using a disposable syringe and needle
and applied in a coronal direction. After waiting for 3 minutes of action, the pocket was exposed to the laser light
using a fiber optic application tip for 10 seconds per site in non-contact mode. The study was done by a single

examiner to avoid bias as the treated sites were chosen randomly. All the results were recorded and analysed.

. RESULTS

A total of 20 patients participated in the study. The study duration was 90 days. The patients were examined
at baseline, 7 days, 30 days, and at 90 days. The various parameters namely the sulcular bleeding index, PPD and
CAL were measured. The results were tabulated based on these three parameters which is represented in table 1
and 2. Significant results were obtained while comparing the Sulcular bleeding index in between the study group
and the control group at 30 days and 90 days. However; while comparing the mean probing pocket depth in

between the study group and the control group at different time intervals, non-significant results were obtained.

Table 1: Changes in the mean percentage of Sulcular Bleeding Index

Sulcular  bleeding | Baseline in % 7 days in % 30 days in % 90 days in %
index

Control 78.4 20 30 43.4

Test 75 134 0.00 0.00

p- value 0.283 0.5 <0.001* <0.001*
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Table 2: Probing pocket depth

Probing pocket depth Baseline-7days Baseline- 30days Baseline-90days
Mean SD Mean SD Mean SD
Control
1.58** 0.67 2.08** | 0.90 2.00** 0.74
Test 1,25** 0.75 2.08** | 1.08 2.58** 0.90
P 0.359 0.853 0.066

IV. DISCUSSION

The mainstay of the non-surgical periodontal therapy remains the physical removal of sub gingival biofilm,
which is often supplemented with a range of antimicrobial agents to the periodontal pocket. The specific
organization of pathogenic periodontal bacteria in the biofilm affects their resistance to antibiotics. Bacteria
within the biofilm may be up to 1000, times more resistant than those in planktonic form. Also systemic
antibiotics reach the periodontal tissues by transduction across serum, then cross the crevicular and junctional
epithelium to enter the gingival sulcus. By the time the systemic antibiotic reaches the gingival sulcus it no
longer has an adequate concentration to achieve the desired antimicrobial effect. As a consequence, the host
tissues cannot cope with the remaining microorganisms, resulting in the persistence of the inflammation of the
soft tissues and producing a varying degrees of disease activities of the sub gingival pocket.* © Non surgical
periodontal therapy is directed towards the removal of the antimicrobial biofilm from the root surfaces of
periodontally diseased teeth. Thus the emerging need for alternative therapies led to newer studies.Employing
PDT would serve an interesting discourse. Keeping in mind the antimicrobial resistance, John Toth
acknowledged the photodynamic chemical effects and renamed the therapy as photodynamic therapy (PDT).®

PDT is widely used in periodontal therapy for pocket disinfection and studies for which have delivered
promising results.” A major benefit of PDT is that the bactericidal effect is localized to areas that are treated with
both photosensitizer and light, preventing disruption of the indigenous microflora at sites distal to the treated
area.® Studies with PDT have shown reports of bacteria being killed or inactivated by various combinations of
photosensitizer and light, reduction of pocket depth, improvement in bleeding and reduction in levels of
interleukin (IL -1B), matrix metalloproteinase 8 and total bacterial flora,and eliminate inflammatory reactions in
the gingiva with no detectable damage.®

After irradiation of lasers with a specific wavelength, (lasers)the photosensitizer at ground state is activated

to a highly energized triple state. The longer lifetime of the triplet state enables the interaction of the exited
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photosensitizer with the surrounding molecules, and it is generally accepted that the generation of cytotoxic
species produced during photodynamic therapy occurs in this state. The triplet -state photosensitizer follows two
different pathways (Typel and II) to react with biomolecules. Type I reactions involve electron transfer reactions
between the exited state of the photosensitizer and an organic substrate molecule of the cells, which produces
free radicals and radical ions which are highly reactive and interact with endogenous molecular oxygen to
produce highly reactive oxygen species such as superoxide and hydroxyl radicals that are harmful to cell
membrane integrity, causing irreparable biological damage.'°

In the Type Il reaction the triplet state photosensitizer reacts with oxygen to produce an electronically exited
and highly reactive state of oxygen, (singlet oxygen) which can interact with a large number of biological
substrates, inducing oxidative damage on the bacterial cell by damaging the cell membrane and the cell wall.**
Thus the process of antimicrobial photodynamic therapy is generally mediated by a type Il reaction, which is
accepted as the major pathway of microbial cell damage.> The nonspecific mode of action of PDT expressing
the generation of singlet oxygen means that the acquisition of bacterial resistance to these agents is unlikely. A
study using a diode laser of proper power and wavelength and subjected to 60s of irradiation could be a useful
adjunct along with mechanical debridement in the prevention of the recolonization of sub gingival lesions by
pathogenic microorganisms there by effective in reducing the level of the clinical parameters observed at
baseline and at the end of the study.*3The most important characteristic is the wavelength of the diode laser used
as the wavelength determines how the laser light will interact with the tissue (absorb in the appropriate tissue
chromophores,penetration depth into the tissue etc).A comparative study was done on the effectiveness of a
photo disinfection process along with diode laser to that of SRP alone in the non-surgical management of
periodontal disease. Clinical assessments of bleeding on probing, PPD and CAL were made at baseline and at
end of 12 weeks. SRP combined with photo disinfection showed significant improvements of the investigated
parameters over use of SRP alone.'4

A short term split mouth study done using antimicrobial photodynamic therapy as an adjunctive in the
management of chronic periodontitis patients as the test group and SRP alone as the control group showed a
relative reduction in PPD and CAL when compared with the baseline scores in test group than the control
group.®

The results of the present study indicated a substantial reduction in the above said parameters when compared
with the baseline scores. The results were found be in concurrence with the other studies.

Studies employing laser and toluidine blue showed that sensitization of periodontogenic bacteria was
effective in Killing bacteria in vivo and can be a useful means of eliminating periodontogenic bacteria from
diseased sites that is evidenced by an improvement in the clinical parameters such as PPD and CAL 6. It was
observed that Toluidine blue used in conjunction with laser had a bactericidal effect and that older biofilms were
less susceptible to photodynamic therapy.*’

Comparison of photosensitization and SRP to that of SRP alone revealed that the clinical assessments of
bleeding on probing, probing pocket depth and clinical attachment level from baseline to12 weeks showed SRP
combined with photosensisation lead to significant improvements of the investigated parameters over use of SRP

alone . Similarly, contralateral examination of the parameters in the same patient showed that diode laser with
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SRP presented long term positive results, while PDT showed a significant bacteria reduction during the entire
observation period.'® Similar results were obtained in the present study and is concurrent with the results of the
earlier studies.

One-year study to document the possible added benefits of repeated adjunctive PDT to conventional
treatment in residual pockets in periodontitis patients, bleeding on probing, PPD and CAL were assessed at 3
months following interventions. All the parameters showed a significant decline in the parameters compared to
the control group.?’ Similarly a 3-month study using PDT also had a higher impact in test group and the values of

PPD and CAL showed a greater reduction as compared to the control group.?

V. CONCLUSION

Photodynamic therapy can be used as an adjunct to mechanical debridement along with SRP for pocket
disinfection that causes a reduction in microbial load in moderate chronic periodontitis. It can be used as an
alternative antimicrobial therapy to antibiotics as PDT causes a reduction in sulcular bleeding scores, probing

pocket depth and clinical attachment loss.

VI. REFERENCES
1. Reddy VN, Rani RK. Photodynamic therapy. Indian Journal of Dental Advancements.2009:46-50

2. Bidault P. Risk of Bacterial resistance associated with systemic antibiotic therapy in periodontology.
JCDA October 2007,vol73, No8::731-725

3. Thomas B, Saatian S, Saeidi R. Photodynamic therapy: Is it more effective than the current standard of
care? JCDA, February 2006 vol72 Nol 1-7.

4. Fair T, Huang YY. Photodynamic therapy for localized infection-state of art. Photo diagnosis
photodynamic Therapy 2009;6(3-4):170-178

5. Adrian's P, Adrian's L. Effects of non-surgical periodontal therapy on hard and soft tissues.
Periodontology 2000V0l.36,2004,121-145

6. Fellman M. Pharmacology and periodontal Disease: Implications and future options. CDHA
Journal,2010:9-22

7. O'Neill AJF. Susceptibility of sub gingival microorganisms in dental plaque to lethal photosensisation.
Biofilms 2007:1-7

8. Dobson WMJ, Sarkar S. Sensitization of periodontopathogenic bacteria to killing by light from a low-
power laser. Oral Microbial Immunology. 1993June;8(3):182-7

9. Christodoulides N, Nikolidakis D, Chondros P Photodynamic therapy as an adjunct to non-surgical
periodontal treatmen: arandomised controlled clinic trial. Journal of periodontology 2008:79:1638-1644

10. Konopka K, Slinski G. Photodynamic Therapy in Dentistry. Journal of dental research 2007,86:694

11. Wilson M. Lethal photosensitization of oral bacteria and it's potential application in the photodynamic

therapy of oral infections. Photochemical.Photobiology.sci; 2004,3:412-418.

Received: 12 Feb 2019 | Revised: 18 March 2020 | Accepted: 15 April 2020

9953



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 07, 2020
ISSN: 1475-7192

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Lee DH. Application of laser in periodontics: A new approach in periodontal treatment.Hong Kong
Medical Diary. Vol.12, No.10, October 2007:22-25

Chan Y, Lai CH. Bactericidal effects of different laser wavelengths on periodontopathic germs in
photodynamic therapy. Lasers Med Sci2003;18(1):51-55

Andersen R, Loebel N, Hammond D. Treatment of periodontal disease by photo disinfection compared
to scaling and root planing. J. ClinDentistry 2007;18(2):34-38

Sigusch  BW, Engelbrecht M. Full mouth antimicrobial photodynamic therapy in
fusobacteriumnucleatum. Infected periodontitis patients.J. Periodontal July 2010. Vol ,81(7)975-981
Sharma M, Visai L. Toluidine blue mediated photodynamic effects on staphylococcal biofilms.
Antimicrobial agents and chemotherapy. Jan 2008:299-305

Carla O, Zanin J, Gonsalves RB. Susceptibility of streptococcus mutants biofilms to photodynamic
therapy: an in vitro study. Journal of antimicrobial chemotherapy (2005) 56,324-330
AriteoA.Takasaki,Akira Aoki. Application of antimicrobial photodynamic therapy in periodontal
diseases. Periodontology 2000, Vol.51,2009,109-140

Georgia.E.Romanos. Photodynamic therapy in periodontal therapy: microbiological observation from a
private practice. General Dentistry March/April 2010:68-73

Lulic.M.Leiggener ,Salvi GE. One-year outcome of repeated adjunctive photodynamic therapy during
periodontal maintenance of proof of principle randomized controlled clinical trial. Journal of clinical
periodontology 2009; 36:661-666

Braun.A. Dehn C, Krause.F. Short term clinical effects of adjunctive antimicrobial photodynamic
therapy in periodontal treatment: a randomized clinical trial. Journal of clinical periodontology 2008;
35:877-884

Received: 12 Feb 2019 | Revised: 18 March 2020 | Accepted: 15 April 2020

9954



