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ABSTRACT 

 

BACKGROUND: Periodontitis is an inflammatory disease of the periodontium. The 

most commonly used treatment modality involves scaling and root planing. 

However, some microorganisms remain on the root surface even after root planing 

and scaling procedures. The properties of Lasers, such as monochromaticity, 

directionality and coherence make them unique and suitable for use in medical and 

dental fields. Recently, lasers have been put to use in procedures such as, pocket 

decontamination for treating periodontal disease. 

AIM: The aim of this study was to evaluate the effect of diode laser as an adjunct to 

scaling and root planing in the treatment of chronic periodontitis based on clinical 

and microbiological parameters at baseline and 3 months. 

MATERIALS AND METHODS: The study included 12 patients with chronic 

periodontitis, whose age ranged from 25 to 50 years. Following full mouth scaling 

and root planing, subgingival plaque samples were collected using sterile Gracey 

curettes, to test for microorganisms using multiplex PCR at baseline and at 3 months. 

A diode laser which operated at a wavelength of 970±15 nm with and having a 

power output of 2 watts, was used for pocket decontamination. 

RESULTS: Both test and control groups demonstrated no statistically significant 

improvements in PlI (p = 0.814), GI (p = 0.814), PD (p = 0.071) and CAL (p = 

0.183) from baseline to 3 months. At 3 months, there was no statistically significant 

difference in the clinical parameters between test and control groups, suggesting that 

adjunctive use of diode laser did not seem to have any added benefit over 



conventional SRP. The PCR test for A.a (p= 0.564) and T.f (p = 0.414) demonstrated 

no significant improvement in the test group when compared to the control group.  

CONCLUSION:  The results obtained in this study suggest that diode laser offered 

no significant benefit over conventional scaling and root planing as regards to the 

clinical and microbiological parameters that were assessed 3 months post 

operatively. 

KEY WORDS:  

Scaling and root planing, Diode laser, chronic periodontitis, Pocket decontamination, 

Multiplex PCR. 
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   Periodontal disease is a chronic inflammatory disease caused by 

bacterial infection. By definition, it is “an infectious disease resulting in inflammation 

within the supporting tissues of the teeth, progressive attachment loss, and bone loss”.  

   It is a multifactorial disease, with microbial plaque and calculus being 

the prime factors. As the dental plaque biofilm continues to accumulate, different 

bacterial species may colonize, and develop into a biofilm. The subgingival plaque 

comprises of a complex microbiota that mainly consists of gram-negative anaerobic 

bacteria. The microorganisms most often detected at high levels include A. 

actiniomycetemcomitans, P. gingivalis, T. forsythia, and T. denticola. 

   The goals of periodontal treatment include the arrest and control of 

infection, removal of plaque and calculus, reduction in the amount of bioburden 

within the pocket, and providing an environment in which the tissue can return to 

health. The treatment for this disease entity is staged and multifaceted. The initial 

phase of treatment is scaling and root planing, which is considered as gold standard. 

Some microorganisms remain on the root surface even after root planing and scaling 

procedures. 

   Deep periodontal pocket, furcation involvement various anatomic 

factors, etc., makes it difficult to accomplish complete elimination of bacterial toxins 

by non surgical therapy. These limitations of the conventional mechanical therapy 

lead to the use of other adjunct modalities for treating chronic periodontitis.
1
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    “LASER” is an acronym for “Light Amplification by Stimulated 

Emission of Radiation”. The properties of monochromaticity, directionality and 

coherence make lasers unique and suitable for use in medical and dental fields. The 

laser types used for non surgical periodontal therapy includes the Diode, Nd:YAG, 

CO2, and Erbium lasers. The Diode laser does not interact with dental hard tissues 

making it convenient for use for soft tissue operations; cutting and coagulation of 

gingiva, soft tissue curettage, or sulcular debridement. 

   By using Diode laser combined with scaling and root planing, it has 

been proved that there is a significant decrease in bacteria and reduction in 

inflammation.
2 

The bactericidal and detoxifying effect of laser treatment is 

advantageous in periodontal therapy. 

   Various studies in literature, in which, lasers were used as an adjunct to 

scaling and root planing show contradictory results in clinical and microbiological 

outcome. Therefore, this study is planned to find out the effect of diode laser in the 

treatment of chronic periodontitis as an adjunct to scaling and root planing. 



 

 

 

 

 

 

 

 

 

 

                                       

   

AIMS & OBJECTIVES 

 

 



AIM & OBJECTIVES 
 

3 
 

AIM OF THE STUDY: 

   The aim of this study is to evaluate the effect of diode laser as an 

adjunct to scaling and root planing in treatment of chronic periodontitis based on 

clinical and microbiological parameters at baseline and 3 months. 

OBJECTIVES OF THE STUDY: 

i) To determine the effect of scaling and root planing, scaling and 

root planing with laser on clinical parameters and 

microbiological aspects. 

ii) Comparison of scaling and root planing, scaling and root 

planing with laser on clinical parameters and microbiological 

aspects. 

iii) Does diode laser have an adjunctive effect along with scaling 

and root planing in the treatment of chronic periodontitis? 
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   “LASER” is an acronym for “light amplification by stimulated 

emission of radiation.” It refers to a device that emits light that is spatially coherent 

and collimated; a laser beam can remain narrow over a long distance, and it can be 

tightly focused.
3
 A laser beam is created from a substance known as an active 

medium, placed between a pair of optically parallel and highly reflecting mirrors with 

one of them partially transmitting, and an energy source to pump active medium. This 

may either be a solid, liquid, or gas. They have the property to amplify the amplitude 

of the light wave passing through it by stimulated emission.  

   The pumping source may be electrical or optical. The gain medium 

used between pair of mirrors are placed in such a way that light oscillating between 

the mirrors passes every time through the gain medium and after attaining 

considerable amplification emits through the transmitting mirror.
4
 

 

 

Figure 1: Dental laser wavelengths on the electromagnetic spectrum 
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USES OF LASERS IN DENTISTRY: 

  The various uses of laser in dentistry are as follows; 

 Gingivectomy/gingivoplasty 

 Excision of tumours/lesions 

 Incision/excision biopsies 

 Frenectomy/Frenotomy 

 Removal of hyperplastic/granulation tissue 

 Second-stage recovery of implants, 

 Treatment of periodontal disease 

 Arthroscopic temporomandibular joint surgery 

 Caries diagnosis and removal 

 Curing of composites 

 Activation of tooth-bleaching solutions and etc., 

PROPERTIES: 

   Light produced from the lasers have several valuable characteristics 

not shown by light obtained from other conventional light sources, which make them 

suitable for a variety of scientific and technological applications. They exhibit 

monochromaticity, directionality, coherence of laser light make them highly 

important for various materials processing and characterization applications. 

Monochromaticity means, it generates a beam of a single color, which is invisible if 

its wavelength is outside of the visible part of the spectrum. 
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Coherency means, they are identical in physical size and shape. This signifies that the 

amplitude and frequency of all the waves of photons are identical, which results in the 

production of a specific form of focused electromagnetic energy. 

TYPES OF LASERS: 

 According to their sources: 

 Gas Lasers 

 Crystal Laser 

 Semiconductors Lasers  

 Liquid Lasers  

According to their nature of emission: 

 Continuous Wave 

 Pulsed Laser  

According to their wavelength: 

 Visible Region 

 Infrared Region 

 Far infrared 

 Near infrared 

 Ultraviolet Region  

According to their site of action: 

 Soft tissue lasers 

 Hard tissue lasers 
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GAS LASERS: 

   He-Ne gas laser was the first gas laser introduced, many other gas 

discharges have been found to amplify light coherently. Gas lasers using many 

different gases have been built and used for many purposes. The helium-neon laser 

(He-Ne) is able to operate at a number of different wavelengths, however majority are 

lased at 633 nm; these relatively low cost but are highly coherent lasers. Commercial 

carbon dioxide (CO2) lasers can emit many hundreds of watts in a single spatial mode 

which can be concentrated into a tiny spot.  

ARGON LASER: 

  The argon laser operates at a wavelength of 457 to 502 nm, using a pulsed or 

continuous waveform. The argon laser can be used for a variety of applications, 

including resin curing and tooth bleaching. In addition, this laser has a number of 

soft-tissue applications, including gingival troughing, esthetic contouring of gingiva, 

treatment of oral ulcers, frenectomy and gingivectomy. 

   The primary advantage of the argon laser is that the laser operates at a 

wavelength that is absorbed by haemoglobin, which provides excellent haemostasis. 

Dentists should be aware that, when used for resin curing, argon lasers do not 

necessarily produce a resin with physical properties superior to those of resins cured 

with traditional halogen curing lights. In addition, some resins contain multiple 

initiators that activate at different wavelengths. This suggests that the relatively 

narrow spectrum of a laser might not be the best approach to activate the initiators. 
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SEMI CONDUCTOR-DIODE LASERS: 

   Diode lasers are quite popular due to their compact size and relatively 

affordable pricing. A specialized semiconductor that produces monochromatic light 

when stimulated electrically is common to all diode lasers. A simple laser pointer is 

an example of a diode laser. Diode lasers can be used in both contact and non-contact 

mode and can function with continuous wave or gated pulse modes. They are not 

capable of free running pulsed mode. Diode lasers are invisible near infrared 

wavelengths and current machines range from 805 -1064 nm. One exception is the 

Diagnodent caries diagnostic laser which uses a visible red wavelength of 655 nm. 

Diode lasers are used for soft tissue only. The chromophores are pigments such like 

hemoglobin and melanin, similar to the Nd: YAG absorption spectrum. They also 

exhibit bactericidal capabilities and can be used for adjunctive periodontal 

procedures. They also are used for laser assisted tooth whitening. Diode lasers have 

photobiomodulation properties as well. 

GALLIUM-ARSENIDE /DIODE: 

   This type of diode laser operates at a wavelength of 904 nm, and uses 

a pulsed or continuous waveform and has proven to be successful with soft-tissue 

incision and ablation. This laser can be used for the following: gingival troughing, 

esthetic contouring of gingival, and treatment of oral ulcers, frenectomy and 

gingivectomy. This diode laser does not affect the inflammatory function of 

monocytes or endothelial cells, or the adhesion of endothelial cells. In addition, it can 

kill some microbes in the presence of photosensitizers, as well as some fungi in the 
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presence of some dye photosensitizers. Finally, within certain low-energy ranges, the 

diode laser can stimulate the proliferation of fibroblasts. 

COMPONENTS OF LASER UNIT: 

 Active Medium 

 Gas- CO2 , Argon, Krypton 

 Solid- Ruby, Nd: YAG, Er: YAG 

 Liquid- Organic dye, Rhodium 

 Semiconductor- Diode 

Laser Resonator 

Active medium is contained within optical enclosure. 

Power Source 

Active medium needs to be changed to release photons. The external source of energy 

may be electrical, chemical, or flash lamp.The gain medium is pumped by an external 

energy source. The gain medium then emits photons, which bounce back and forth 

between the reflectors. Part of the radiation is allowed to exit through an aperture in 

one of the reflectors, resulting in the laser beam. 

 

Figure 2: Schematic drawing showing the main components of a laser. 
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SPONTANEOUS EMISSION: 

   When this pumping mechanism pumps energy into the active medium, 

the energy is absorbed by the electrons in the outermost shell of the active medium’s 

atoms. These electrons have absorbed a specific amount of energy to reach the next 

shell farther from the nucleus, which is at a higher energy level. A “population 

inversion” occurs when more of the electrons from the active medium are in the 

higher energy level shell farther from the nucleus than are in the ground state.  

  The electrons in this excited state then spontaneously give off that energy in 

the form of a photon. This is called spontaneous emission.  

EMISSION MODE OF LASERS: 

   Dental laser devices can emit light energy in two modalities as a 

function of time:  

  (1) Constant / Continuous  

  (2) Pulsed  

   -Gated-pulse mode 

   -Free-running pulsed mode 

1. Continuous-wave mode: 

   Lasers depend on a beam whose output power is constant over time 

and steady when averaged over any longer time periods, with the very high 

frequency. The power variations had little or no impact in the intended application. 

Such a laser is known as continuous wave. Many types of lasers can be made to 

operate in continuous wave mode to satisfy such an application. The beam is emitted 

at only one power level for as long as the operator depresses the foot switch. 
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2. Gated-pulse mode:  

   There are periodic alternations of the laser energy, similar to a blinking 

light. This mode is achieved by the opening and closing of a mechanical shutter in 

front of the beam path of a continuous-wave emission. All surgical devices that 

operate in continuous wave have this gated-pulse feature.  

   The more advanced units have computer-controlled shutters that allow 

for these very short pulses. Manufacturers have coined many terms to describe these 

short pulse durations, including “super pulse” and “ultra speed.” 

3. Free-running pulsed mode:  

   It is also referred as true-pulsed mode. This emission is unique in that 

large peak energies of laser light are emitted for usually microseconds, followed by a 

relatively long time in which the laser is off. These devices have a rapidly striking 

flash lamp that pumps the active medium. With each pulse, high peak powers in 

hundreds or thousands of watts are generated. However, because the pulse duration is 

short, the average power that the tissue experiences is small. Free-running pulsed 

devices cannot have a continuous-wave or gated-pulse output.  

Contact mode- 

   Terminal end of fibro optic is placed in direct contact of target tissue 

and the operator will have a tactile feedback.  

Non contact mode- 

   The hand piece is held away from the tissue and the operator has to 

adjust the focus of the beam by varying distance between the hand piece and target to 

have the desired effect. 
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LASER ENERGY AND TISSUE TEMPERATURE: 

   The principle effect of laser energy is photo thermal (i.e., the 

conversion of light energy into heat). This thermal effect of laser energy on tissue 

depends on the degree of temperature rise and the corresponding reaction of the 

interstitial and intracellular water. 

 

Target tissue effects in relation to temperature
5
 

Tissue temperature (°C)     Observed effect 

37–50       Hyperthermia 

60–70        Coagulation, protein denaturation 

70–80        Welding 

100–150       Vaporization, ablation 

>200        Carbonization. 

 

 LASER TISSUE INTERACTION 

Laser light has either four different interactions with the target tissue, depending on 

the optical properties of that tissue. They are as follows: 

 ABSORPTION 

 TRANSMISSION 

 REFLECTION 

 SCATTERING 
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Figure 3: Schematic diagram showing laser tissue interaction
5
 

ABSORPTION: 

   Laser light is converted into effective thermal energy. The amount of 

energy that is absorbed by the tissue depends on the tissue characteristics, such as 

pigmentation and water content, on the laser wavelength and emission mode. In 

general, the shorter wavelengths are readily absorbed in pigmented tissue and blood 

elements. Longer wavelengths are more interactive with water and hydroxyapatite. 

TRANSMISSION:  

   Light energy passes freely through the tissue, without interaction of 

any kind and has little or no effect. It is an inverse of absorption. 

REFLECTION: 

   Light energy reflects off tissue surface with little or no absorption and 

consequently has no effect on tissue. The laser beam generally becomes more 

divergent as the distance from the head piece increases, which become dangerous 

because the energy is directed to an unintentional target such as eye. This is major 

safety concern for laser operation. 
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SCATTERING: 

   Light energy is re-emitted in a random direction and ultimately 

absorbed over a greater surface area which produces less intense and less precisely 

distributed thermal effect. When laser light emerges from a laser, it usually enters in 

the form of pencil thin beam of energy travelling at speed of light.  

   This beam travels in straight line until it hits something that reflects or 

refracts it or until it hits something that stops it and absorbs it energy. The laser beam 

diverges gradually as it travels away from laser which means that the beams diameter 

increases with the distance between hand piece and target tissue. 

TISSUE CHANGES BY LASER: 

   There are five important types of biological effects that can occur once 

the laser photons enter the tissue: fluorescence, photothermal, photodisruptive, 

photochemical, and photobiomodulation. 

  Fluorescence happens when actively carious tooth structure is exposed to the 

655 nm visible wavelength and the amount of fluorescence is related to the size of the 

lesion, and is useful in diagnosing incipient carious lesions. e.g., Diagnodent 

  Photothermal effects occur when the chromophores absorb the laser energy 

and heat is generated. This heat is used to perform work such as incising tissue or 

coagulating blood. Photothermal interactions predominate when most soft tissue 

procedures are performed with dental lasers. Heat is generated during these 

procedures and great care must be taken to avoid thermal damage to the tissues. 

  Photodisruptive effects: Hard tissues are removed through a process known as 

photodisruptive ablation. Short-pulsed bursts of laser light with extremely high power 
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interact with water in the tissue and from the handpiece causing rapid thermal 

expansion of the water molecules.  

  The pulsed Erbium laser ablation efficiency seems to result from these micro-

explosions of overheated tissue water in which their laser energy is predominantly 

absorbed. Thus tooth and bone are not vaporized but pulverized instead through the 

photomechanical ablation process. This shock wave creates the distinct popping 

sound heard during erbium laser use. Thermal damage is very unlikely as almost no 

residual heat is created when used properly, particularly when the concept of thermal 

relaxation is considered. 

  Photochemical reactions occur when photon energy causes a chemical 

reaction. These reactions are implicated in some of the beneficial effects found in 

biostimulation. e.g, Photodynamic therapy. 

  Photobiomodulation or Biostimulation refers to lasers ability to speed healing, 

increase circulation, reduce edema, and minimize pain. The exact mechanism of these 

effects is not clear, but it is theorized they occur mostly through photochemical and 

photobiological interactions within the cellular matrix and mitochondria. 

Biostimulation is used dentally to reduce postoperative discomfort and to treat 

maladies such as recurrent herpes and aphthous stomatitis e.g., Low Level Laser 

therapy. 6 
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 Figure 4: Absorption patterns of the chromophores water, melanin, and 

hemoglobin 

   Generally, different laser wavelengths have different absorption 

coefficients, with the primary oral tissue components of water, pigment, blood 

contents, and minerals. Thus, laser energy can be transmitted, absorbed, scattered, or 

reflected based on the composition of the target tissue.  

   The primary components are termed chromophores, which are 

absorbers of specific laser energy. Water, which is present in all biologic tissue, 

maximally absorbs the two erbium wave-lengths, followed by the CO2 wavelength. 

Conversely, water allows the transmission of the shorter-wavelength lasers (e.g., 

Diode, Nd: YAG).  

    Photo thermal interactions predominate, whereby diode tissue cutting 

is via thermal energy. They are quite effective for a host of intraoral soft tissue 

procedures such as gingivectomy, biopsy, impression troughing, and frenectomy. 

Hemoglobin and other blood components and pigments such as melanin absorb Diode 

and Nd: YAG in varying amounts. 
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    Tooth enamel is composed of hydroxyapatite and water. The apatite 

crystal readily absorbs the CO2 wavelength and interacts to a lesser degree with the 

erbium wavelengths. It does not interact with the shorter wavelengths.
7
 

   For hard tissue, however, the erbium lasers with very short pulse 

durations easily ablate layers of calcified tissue with minimal thermal effects. If soft 

tissue is impinging into a carious lesion, an erbium laser can remove the lesion and 

the soft tissue very efficiently as long as appropriate settings are used for each tissue 

type. In addition to unique absorptive optical properties, all wavelengths have 

different penetration depths through tissue. The erbium and CO2 lasers are so well 

absorbed by tissue with a high water content (e.g., mucosa) that these wavelengths 

penetrate only a few to several microns deep into the target tissue, whereas diode and 

Nd:YAG lasers can reach a few millimeters deeper into the tissue.  

ADVANTAGES OF USING LASERS IN THE PERIODONTAL THERAPY: 

1. Less pain 

2. Less need for anesthetics (an advantage for medically compromised patients) 

3. No risk of bacteremia 

4. Excellent wound healing; no scar tissue formation 

5. Bleeding control (dependent on the wavelength and power settings); 

6. Usually no need for sutures 

7. Use of fewer instruments and materials  

8. Ability to remove both hard and soft tissues 

9. Lasers can be used in combination with scalpels 

 



REVIEW OF LITERATURE 
 

18 

 

DISADVANTAGES OF USING LASERS IN PERIODONTAL THERAPY: 

1. Relatively high cost of the devices 

2. A need for additional education (especially in basic physics) 

3. Every wavelength has different properties 

4. The need for implementation of safety measures (i.e. Goggle use, etc.).
8
  

STUDIES: 

   Moritz A et al., (1998)
2
 examined the long-term effect of diode laser 

therapy on periodontal pockets with regard to its bactericidal abilities and the 

improvement of periodontal condition. Fifty patients were randomly subdivided into 

laser-group, control-group and microbiologic samples were collected. There have 

been six appointments for 6 months following an exact treatment scheme. Subjects 

were evaluated for bleeding on probing, Quigley-Hein Plaque Index and pocket 

depths, instruction to patients in oral hygiene and scaling was done to all patients The 

deepest pockets of each quadrant of the laser-group's patients were microbiologically 

examined. Afterwards, all teeth were treated with the diode laser. The control-group 

received the same treatment but instead of laser therapy was rinsed with Hydrogen 

peroxide. After six months, the periodontal indices and further microbiologic samples 

were measured. The total bacterial count as well as specific bacteria, such as A. 

actinomycetemcomitans, P.intermedia, and P. gingivalis, was assessed semi 

quantitatively. The bacterial reduction with diode laser therapy was significantly 

better than in the control group. The index of bleeding on probing improved in 96.9% 

in the laser-group, whereas, only 66.7% in the control group. Reduction in pocket 

depths was greater in the laser group than in the control group. They concluded that 

http://www.ncbi.nlm.nih.gov/pubmed?term=Moritz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9671997
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the diode laser reveals a bactericidal effect; reduce inflammation and supports healing 

of the periodontal pockets through eliminating bacteria as an adjunct to scaling.  

   Yilmaz SU et al., (2002)
9
 conducted a study to describe short-term 

results on selected microbiological and clinical parameters obtained by treatment with 

soft laser in conjunction with methylene blue and/or mechanical subgingival 

debridement in human periodontal disease. In the selected ten patients, each quadrant 

was randomly designated to receive one of four types of treatment procedures. 

Groups of quadrants received: scaling and root planing; laser application; scaling and 

root planing combined with Laser; oral hygiene instructions. Four single rooted teeth; 

one in each quadrant, having an interproximal site with a probing depth of 4 mm 

mesio-buccally, were selected in each patient. Supra gingival irrigation with 

methylene blue was per-formed prior to laser application. The microbiological and 

clinical measurements, plaque and gingival indices, bleeding on probing, probing 

pocket depth were evaluated over a period of 32 days. Result showed only the scaling 

and root planing combined with Laser and scaling and root planing groups provided 

significant reductions in the proportions of obligate anaerobes before and after 

treatments with no significant differences in between groups. Parallel to the 

microbiological changes, both groups resulted in similar clinical improvements, 

whereas Laser group alone revealed a limited effect similar to Oral hygiene 

instruction group. They concluded methylene blue/soft laser therapy provided no 

additional microbiological and clinical benefits over conventional mechanical 

debridement. 
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   Borrajo LJ et al., (2004)
10 evaluate clinical efficacy of Indium 

Gallium Arsenide Phosphide diode laser as adjunct to traditional scaling and root 

planing. Thirty patients suffering from moderate periodontal disease had included in 

the study. They were randomly selected to undergo either scaling and root planing 

with curettes, or scaling and root planing combined with Indium Gallium Arsenide 

Phosphide laser (980 nm and 2 W). The papilla bleeding index, bleeding on probing, 

and clinical attachment level were registered at baseline and six weeks. Results show 

that papilla bleeding index average in the group treated with laser was 0.24 versus 

0.43 in the group under conventional treatment .In the group undergoing scaling and 

root planing; bleeding on probing decrease is 19.55% less than in the group also 

treated with laser. Nevertheless, clinical attachment level differences cannot be 

considered significant between both groups. So they concluded that scaling and root 

planing in combination with laser produce moderate clinical improvement over 

traditional treatment. 

   Kreisler M et al., (2005)
11

 examined the clinical efficacy of 

semiconductor laser periodontal pocket irradiation as an adjunct to conventional 

scaling and root planing. Twenty-two healthy patients with a need of periodontal 

treatment with at least four teeth in all quadrants were included. All of them 

underwent scaling and root planing. Using a split mouth design, two randomly chosen 

quadrants (one upper and the corresponding lower one) were subsequently treated 

with an 809 nm Gallium Aluminium Arsenide laser operated at a power output of 1.0 

Watt using a 0.6 mm optical fiber. The teeth in the control quadrants were rinsed with 

saline. The clinical outcome was evaluated by means of Plaque Index, Gingival 
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Index, bleeding on probing, sulcus fluid flow rate, tooth mobility (Periotest), probing 

pocket depth and clinical attachment loss at baseline and at 3 months after treatment. 

Results show teeth treated with the laser revealed a significantly higher reduction in 

tooth mobility, pocket depth, and clinical attachment loss. Twelve percent of the teeth 

in the laser group showed an attachment gain of 3 mm or more, compared to 7% in 

the control group. An attachment gain of 2–3 mm was found in 24% of the teeth in 

the laser group and 18% in the control group. No significant group differences, 

however, could be detected for the Plaque Index, Gingival Index, bleeding on 

probing, and the sulcus fluid flow rate. They concluded that higher reduction in tooth 

mobility and probing depths is probably not predominantly related to bacterial 

reduction in the periodontal pockets but to the de-epithelization of the periodontal 

pockets leading to an enhanced connective tissue attachment. The application of the 

diode laser in the treatment of inflammatory periodontitis at the irradiation parameters 

described above is a safe clinical procedure and can be recommended as an adjunct to 

conventional scaling and root planing. 

    Kamma JJ et al., (2006)
12

 compared the short-term effect of scaling 

and root planing alone, diode laser (980 nm) treatment alone, and scaling and root 

planing combined with laser on clinical and microbial parameters in aggressive 

periodontitis. Thirty aggressive periodontitis patients of age, 41.8 ± 6.2 years were 

included in this study and among them were 18 smokers and 12 non-smokers. 

Clinical assessments of plaque, bleeding upon probing, Probing pocket depth and 

Clinical attachment level were made at baseline. Four plaque samples were randomly 

obtained from each individual, one in each quadrant. Following baseline clinical 
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evaluation, each quadrant randomly received the one of the three treatment modalities 

and a group with no treatment (control). A 980nm diode laser (SmilePro980, Biolitec, 

Jena, Germany) was used for the laser treatment in a continuous wave mode and 2 W 

power setting. Subgingival plaque samples were collected from the same sites in each 

quadrant at 2, 6, and 12 weeks after treatment. Clinical parameters were also recorded 

at the same time intervals. The level of P. gingivalis, T. forsythia, A. 

actinomycetemcomitans, T. denticola, and total bacterial load was evaluated using 

RNA probes. Results show repeated measures analysis showed a significant time 

effect on bacterial counts, which were decreased following the three treatment 

modalities in all quadrants. They did not reach baseline levels 12 weeks after 

treatment. scaling and root planing with laser, showed lower bacterial levels than 

scaling and root planing or laser at every time point after treatment. For T. forsythia, 

there was a significant time-by-treatment interaction effect, showing that each 

treatment had a different performance over time. Similar effects were observed for 

total bacterial load. Regarding P. gingivalis and T. denticola, time effects were 

significant. Treatment effects were significant for P. gingivalis. It is noteworthy that 

the scaling and root planing combined with laser group mean levels for all bacteria at 

the final follow-up point were never higher than the corresponding levels of the other 

treatments immediately after treatment. At the control sites, the bacterial counts 

showed no significant decrease. They concluded that Diode laser-assisted treatment 

with scaling and root planing showed a superior effect over scaling and root planing 

or laser alone in both clinical and microbial parameters of aggressive periodontitis 

over a monitoring period of three months. 
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   Pejcic A et al., (2007)
13

 conducted a histological examination of 

gingiva treated with conventional therapy and low-power laser. They compare the 

results that were obtained. Thirty patients with the diagnosis of chronic periodontitis 

were examined at the Department of Periodontology and Oral Medicine of the Clinic 

of Dentistry in Nis, Serbia. In the experimental group, fifteen patients were treated 

with scaling and root planing followed by therapy with low-level laser, while the 

control group patients were treated only with scaling and root planing. The gingival 

biopsy material was examined at the Institute of Pathology of the Faculty of Medicine 

in Nis. After scaling and root planing, histological findings of gingivae showed a 

reduction in the number of inflammatory cells and partial stroma collagenization, 

while histological findings of gingivae after laser therapy indicated completely 

regenerated gingival tissue with few inflammatory cells as well as marked collagen 

tissue homogenization. Based on the results obtained, it can be concluded that laser 

therapy as an adjunct procedure in the treatment of periodontitis is very successful in 

the reduction of gingival tissue inflammation. 

   Assaf M et al., (2007)
14

 evaluated the potential use of diode lasers to 

reduce bacteremia associated with ultrasonic scaling. Furthermore, the clinical 

efficacy of diode lasers s as an adjunct to ultrasonic scaling in the treatment of 

gingivitis was investigated. Twenty-two gingivitis patients were treated using a split-

mouth study design in which each side was randomly treated by ultrasonic scaling 

alone or diode lasers followed by ultrasonic scaling (diode lasers & ultrasonic 

scaling). Blood samples were drawn just before and during ultrasonic scaling in each 

treatment step to detect induced bacteremia. Clinical parameters including Plaque 
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Index, Sulcus bleeding index, probing depth, and relative attachment level were 

recorded at baseline and 4 weeks postoperatively. Bacteremia was detected in fifteen 

patients after ultrasonic scaling alone, and in eight patients following diode lasers & 

ultrasonic scaling. The reduction of the incidence of odontogenic bacteremia during 

ultrasonic scaling after the application of diode lasers was statistically significant. 

Clinical signs improved eventually, with no significant differences between the two 

treatment regimens .application of diode lasers energy can reduce bacteria in gingival 

crevices which may reduce bacteremia following ultrasonic scaling. The use of diode 

lasers did not show additional clinical influence on gingival healing after treatment of 

gingivitis with ultrasonic scaling.  

   Caruso U et al., (2008)
15

 compared the effectiveness of Diode laser 

used as adjunctive therapy of scaling and root planing to that of scaling and root 

planing alone for non surgical periodontal treatment in patients with chronic 

periodontitis. Nineteen pairs of teeth with untreated chronic periodontitis were 

selected in thirteen patients and randomly treated by scaling and root planing alone 

(control group) or by scaling and root planing with laser irradiation (test group). They 

recorded clinical parameters at baseline and after 4, 8, 12 weeks, and 6 months. 

Subgingival plaque samples were taken at baseline and after treatment and examined 

for periodontal pathogens bacteria using PCR technique. They showed that the 

additional treatment with diode laser may lead to a slightly improvement of clinical 

parameters, whereas no significant differences between test and control group in 

reduction of periodontal pathogens were found.  
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   Micheli GD et al., (2011)
16

 conducted split mouth study, where 

twenty seven patients randomly assigned into two groups. The control group 

underwent scaling and root planing whereas experimental group were also received 

diode laser irradiation. The irradiation was done using 808± 5 nm wavelength on day 

1 and 7 following scaling and root planing. The clinical parameters measured 

assessed were clinical attachment level, clinical probing depth, Plaque Index and 

Bleeding on Probing. Microbiologically, the collected sub gingival plaque samples 

were analysed for periodontal pathogens. At 6 weeks both clinical attachment level, 

clinical probing depth, demonstrated significant reduction but there was no significant 

difference between groups. The same trend was observed as regards to Plaque index 

and Bleeding on Probing. Six months following procedure there was reduction in 

colony forming units in both groups, but the bioburden was not significant difference 

between groups. They concluded that, when diode laser used adjunct to scaling and 

root planing don’t have additional benefits over scaling and root planing alone.  

   Birang R et al., (2011)
17

 investigated the effects of scaling and root 

planing assisted by the two clinical treatment methods of diode laser or Chlorhexidine 

Gel applications in comparison with scaling and root planing alone. Eight patients 

with moderate to severe chronic periodontitis are selected each with at least three 

pockets 4–7 mm probing pocket depth. Over Sixty six pockets were selected and 

randomly treated by either scaling or root planning alone, or by scaling and root 

planing with diode laser, or by scaling and root planing with chlorhexidine gel. They 

used diode laser with the settings of 1.5 W power, 980 nm wave length, for a duration 

of 30sec in a continuous wave mode The clinical indices and microbiological index 



REVIEW OF LITERATURE 
 

26 

 

total bacterial count before, 1 month and three months after treatment were measured 

and evaluated. The result showed that scaling and root planing assisted by 

chlorhexidine gel and diode laser therapies exhibits better results than scaling and 

root planing alone in reducing probing depth, improving clinical attachment level and 

total bacterial count both at one month and three months follow ups. Comparison of 

clinical indices between the laser group and the chlorhexidine gel group showed no 

significant differences at neither of the follow up stages, but in 3 months follow up 

interval, the total bacterial count reduction in the laser group was significantly more 

than the chlorhexidine gel group. They concluded that treatment with diode laser or 

chlorhexidine gel as an adjunct to scaling and root planing may improve periodontal 

and microbiological indices compared to scaling and root planing alone. Diode laser 

showed better bactericidal effects in long term.  

    Gokhale SR et al., (2012)
1
 evaluated the efficacy of diode laser as an 

adjunct to mechanical debridement in periodontal flap surgery, on the basis of clinical 

parameters and microbiological analysis. A total of thirty patients with generalized 

chronic periodontitis with probing depth > 5 mm after phase I therapy were included 

in the study. Diode laser was used as an adjunct to open flap debridement as 

compared with conventional flap surgery in a split-mouth study design. Clinical 

parameters measured are Plaque and Gingival Index, probing depth and relative 

clinical attachment level. Subgingival plaque samples of test and control groups were 

analyzed at baseline and 3 months post-therapy. Visual analogue scale was used to 

determine patient discomfort intra-operatively and after one week. Results show that 

the difference between the clinical parameters in the test and control groups was not 
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statistically significant. However, there was a statistically significant reduction in 

colony forming units of obligate anaerobes in the test group as compared with the 

control group. The diode laser was well tolerated by the patients, as determined by the 

Visual analogue scale. They concluded that bactericidal effect of the diode laser was 

clearly evident by greater reduction of colony forming unit of obligate anaerobes in 

the test group than in the control group. 

   Cappuyns I et al., (2012)
18

 compared the effects of 1) thorough deep 

scaling and root planing for treatment of residual pockets, 2) diode soft laser therapy 

and 3) antimicrobial photodynamic therapy. Thirty two patients having residual 

pockets > 4 mm following non-surgical treatment for chronic periodontitis were 

included in the study. Three quadrants were selected at random; one quadrant per 

group and the deepest pocket in the area between the central incisor and the mesial 

aspect of the first molar was designated as the study site. Subgingival irradiation was 

performed for 60 secs using diode laser with wave length of 810 nm & power output 

of 1W. Pocket probing depth, bleeding on probing and gingival recession was 

monitored over 6 months. Counts of four microorganisms were determined by direct 

hybridization with RNA probes. Results show reduction in probing depth and 

bleeding on probing. The risk for a site to remain >4 mm with bleeding on probing 

depended on initial pocket probing depth was higher if treated with laser therapy. 

Frequencies of three microorganisms were significantly lower in photodynamic 

therapy - and scaling and root planing -treated than in diode soft laser therapy -treated 

quadrants after 14 days, but not at second and six months. They concluded that all 

three treatments resulted in a significant clinical improvement. Photodynamic therapy 
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and scaling and root planing suppressed P. gingivalis, T. forsythia, and T. denticola 

stronger, and resulted in fewer persisting pockets after six months, than diode laser 

application. 

   Dukic W et al., (2013)
19

 evaluated the effect of a 980-nm diode laser 

as an adjunct to scaling and root planing treatment. Thirty-five patients with chronic 

periodontitis were selected for the split-mouth clinical study. Quadrants were equally 

divided between the right and left sides. Subsequently, two control quadrants scaling 

and root planing was done using hand instruments, curettes, and the sonic device. The 

other two contra lateral quadrants were treated similarly, along with diode laser. Laser 

treatment was performed using a diode laser 980nm with a 300 µm fiber, which was 

introduced parallel to the tooth surface for 20 seconds per tooth. The laser settings 

followed were; power 2 W, time on 25 ms, and time off 50 ms. Laser therapy was 

applied to periodontal pockets on days 1, 3, and 7 after scaling and root planing. At 

Baseline, Approximal Plaque Index, 
20

 bleeding on probing, probing depth, and 

clinical attachment level, was recorded before the treatment and 6 and 18 weeks after 

treatment. Changes in probing depth, and clinical attachment level, were analyzed 

separately for initially moderate and deep pockets. The results were similar for groups 

in terms of Approximal Plaque Index, bleeding on probing, probing depth in deep 

pockets, and clinical attachment level. The laser group showed only significant 

probing depth gain in moderate pockets during the baseline to 18-weeks and 6- to 18- 

week periods, where as no difference was found between groups in the remaining 

clinical parameters. They concluded that, as compared to scaling and root planing 
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alone, multiple adjunctive applications of a 980-nm diode laser with scaling and root 

planing showed probing depth improvements only in moderate periodontal pockets  

   Sanz JD et al., (2013)
21

 conducted a study to evaluate whether a diode 

laser would improve the tissue response and reduce post operative pain after modified 

widman flap surgery. Thirteen patients with severe chronic periodontitis participated 

in this study. Contra lateral quadrants were randomly assigned as control were treated 

with modified widman flap and sham application of diode laser or test group with 

modified widman flap and use of active diode laser. The Diode laser had a 

wavelength of 810± 20 nm and a power of 1W. A 400 µm diameter tip was used to 

remove all visible epithelium in the inner side of the flap. The laser emission was 

interrupted for 30 seconds after irradiation exceeded 10 seconds. There was a 

statistically significant difference seen in the tissue response, pain, consumption of 

analgesics, pain scale assessment and these parameters were in favor of the test sites. 

However, the tissue color did not demonstrate significant difference. It was concluded 

that the use of this diode laser reduced postoperative pain and tissue edema following 

a Modified Widman Flap surgery. 

   Roncati M et al., (2013)
22

 used an 810nm diode laser to non ‑

surgically treat a 7mm pocket around an implant that had five threads of bone loss, 

presence of bleeding on probing, and exudates in a forty five year old, male patient, 

who presented with pain and swelling at a mandibular implant site. He was followed 

up for 5 years. Non‑surgical treatment, home care reinforcement, clinical indices 

records, and radiographic examination were completed in two consecutive one hour 

appointments within 24 hours. The patient was monitored frequently for the first 3 



REVIEW OF LITERATURE 
 

30 

 

months. Subsequently, maintenance debridement visits were scheduled at 3‑months 

intervals. The patient had a decreased probing pocket depth and a negative bleeding 

on probing index compared to initial clinical data, and the results were stable after 1 

year. After 5 years of follow-up visits, there appeared to be rebound of the bone level 

radiographically. Within the limits of this case report, conventional non‑surgical 

periodontal therapy with the adjunctive use of an 810‑nm diode laser may be a 

feasible alternative approach for the management of peri-implantitis. The five year 

clinical and radiographic outcomes indicated maintenance of the clinical 

improvement. 

   Saafan A et al., (2013)
23

 evaluated the effect of low power diode laser 

810 nm as an adjunct to nonsurgical treatment of mild to moderate aggressive 

periodontitis. A total of thirty two periodontal defects in eight patients with untreated 

aggressive periodontitis were included in the split mouth design clinical trial. The 

laser group received both scaling and root planing plus laser and the control group 

only received scaling and root planing. The clinical evaluation included periodontal 

pocket depth, clinical attachment loss, and Plaque index, Modified Gingival Index, 

and gingival recession were taken at baseline and at 3 months. Transforming growth 

factor beta 1 was screened by sampling gingival crevicular fluid at baseline and at 1, 

2, 3, and 4 weeks after treatment using Enzyme Linked Immunosorbent Assay kit. 

Results show a significant decrease of periodontal pocket depth and clinical 

attachment loss in favor of laser group. There was no significant difference between 

both groups with other parameters. Transforming growth factor beta 1 mean 

percentage showed a significant steady decrease in the laser group. They concluded 
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that low power laser parameters, which were used in this clinical trial, can be used as 

an adjunct to scaling and root planing in treatment of mild to moderate aggressive 

periodontitis. 

   Alves VT et al., (2013)
24

 conducted a study to evaluate the efficacy of 

scaling and root planing associated to the high-intensity diode laser on periodontal 

therapy by means of clinical parameters and microbial reduction. A total of 36 

chronic periodontitis subjects, of both genders, were selected. One pair of contra-

lateral single-rooted teeth with pocket depth >5 mm was chosen from each subject. 

All patients received non-surgical periodontal treatment, after which the experimental 

teeth were designated to either test or control groups. Both teeth received scaling and 

root planing and teeth assigned to the test group were irradiated with the 808 ± 5 nm 

diode lasers, for 20 sec, in two isolated appointments, 1 week apart. The laser was 

used in the continuous mode, with 1.5 W and power density of 1.1937 W/cm
2
. 

Clinical and microbiological data were collected at baseline, 6 weeks and 6 months 

after therapy. There was a significant improvement in clinical parameters for both 

groups, with no statistical difference between them at the 6 weeks and the 6 months 

examinations. Microbiological analysis showed a significant reduction of bacteria 

after 6 weeks, as far as colony forming units is concerned, for both groups. As for 

black-pigmented bacteria, a significant reduction was observed in both groups after 6 

months. However, the difference between test and control groups was not significant. 

There was no association between groups and presence of P.gingivalis, P.intermedia 

and A. actinomycetemcomitans at any time of the study. After 6 months, they 



REVIEW OF LITERATURE 
 

32 

 

concluded that high intensity diode laser has not shown any additional benefits to the 

conventional periodontal treatment. 

   Zare D et al., (2014)
25

 evaluation of Diode laser effect on gingival 

inflammation when it is used between the first and second phase of periodontal 

treatment, in comparison with common treatment scaling and root planing modality 

alone. Twenty one patients with moderate to severe chronic periodontitis were 

selected and divided into scaling and root planing group and test group adjunct with 

laser. Two months after the last scaling and laser radiation, indexes including gingival 

level, bleeding on probing and modified gingival index were recorded and compared 

with baseline. Results show at the end of two months, all indices improved in both 

groups. The indices were not different between two groups except for bleeding on 

probing which was lower in laser group. They concluded that overall improvement in 

parameters such as superiority of laser application in some indices, lack of thermal 

damage and gingival recession with the specific settings used in this study, the 

application of laser as an adjunctive treatment together with common methods is 

preferable. 

   Balasubramaniam AS et al., (2014)
26

 compared the clinical 

efficiency of a diode laser as an adjunct to scaling and root planing in the treatment of 

chronic periodontitis patients, and also to evaluate the changes in the clinical 

parameters such as clinical attachment level in teeth with periodontal pockets and 

blood reactive oxygen metabolites. A total of thirty patients with chronic periodontitis 

were selected for this study. The patients were randomly assigned into two groups of 

fifteen patients each, as the control group and test group. The control group received 
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only conventional scaling and root planing and the test group received conventional 

scaling and root planing and diode laser assisted pocket debridement. The clinical 

parameters such as Plaque Index, bleeding on probing, probing pocket depth, and 

clinical attachment level were recorded at baseline and 60 days, and the serum levels 

of reactive oxygen metabolites were estimated at baseline, 30, and 60 day for both the 

groups. When the groups were compared, there was statistically significant 

improvement in Plaque Index score, decrease in bleeding on probing and probing 

pocket depth, and gain in clinical attachment level in both the groups from baseline to 

day 60. There was significant reduction in reactive oxygen metabolites in both the 

groups from baseline to day 30 and day 60. However no statistically significant 

changes were present between the treatment groups from baseline to day 60 in terms 

of clinical parameters and blood reactive oxygen metabolites. From the results 

observed in this study it can be concluded that use of diode laser as an adjunct to 

scaling and root planing did not provide any significant difference compared to use of 

scaling and root planing alone in terms of clinical parameters and reactive oxygen 

metabolites.  

   Saglam M et al., (2014)
27

 examined the clinical and biochemical 

efficacy of diode laser as an adjunct to scaling and root planing. Totally thirty chronic 

periodontitis patients were selected and divided into two groups. Control and test 

group received scaling and root planing alone, scaling and root planing followed by 

diode laser respectively. Gingival crevicular fluid was collected using filter paper 

strips (Perio paper) and gingival crevicular fluid volume was measured with Periotron 

8000. The clinical parameters assessed were Plaque index, gingival index, bleeding 
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on probing, probing depth, and clinical attachment level. These parameters were 

assessed at baseline, 1, 3, and 6 months after treatment. The gingival crevicular fluid 

levels of interleukin-1β, interleukin-6, interleukin-8; matrix metalloproteinase-1, 

matrix metalloproteinase-8 and tissue inhibitor matrix metalloproteinase-1 were 

analyzed by Enzyme Linked Immunosorbant Assay. The result shows that test group 

showed significantly a better outcome compared to the control group clinical 

parameters. Similarly, when compared to baseline matrix metalloproteinase-1, matrix 

metalloproteinase-8, and tissue inhibitor matrix metalloproteinase-1 showed 

significant differences between groups after treatment. The total amounts of all 

inflammatory mediators were decreased except interleukin-8, which was increased in 

both groups. Test group had significant improvements in clinical parameters and 

metalloproteinase-8 was significantly impacted by the adjunctive laser treatment at 

first month providing an insight to how lasers can enhance the outcomes of the 

nonsurgical periodontal therapy.  

 Arisan V et al., (2015)
28

 investigated the efficacy of a diode laser as an 

adjunct to conventional scaling in the nonsurgical treatment of peri-implantitis, both 

radiographic and microbiological methods. Ten patients with 48 two piece, rough-

surface implants and diagnosed with peri-implantitis were recruited. In addition to 

conventional scaling and debridement (control group), crevicular sulci and the 

corresponding surfaces of 24 random implants were lased by a diode laser running at 

1.0 W power at the pulsed mode, wave length 810 nm; energy density, 3 J/cm
2
; time, 

1 min; power density, 400 mW/cm
2
; energy, 1.5 J; (laser group). Healing was 

assessed via periodontal indexes (baseline and after 1 and 6 months after the 



REVIEW OF LITERATURE 
 

35 

 

intervention), microbiologic specimens (baseline and after 1 month), and radiographs 

(baseline and after 6 months). Baseline mean pocket depths and marginal bone loss 

were similar between the control and laser groups, respectively. After 6 months, the 

laser group revealed higher marginal bone loss than the control groups. However, in 

both groups, the microbiota of the implants was found unchanged after 1 month. They 

concluded that adjunct use of diode laser did not yield any additional positive 

influence on the peri-implant healing compared with conventional scaling alone.  

   Lobo TM et al., (2015)
29

 Lasers have several potential benefits such 

as antibacterial effect and stimulation of wound healing. In addition, hemostasis and 

delaying epithelial migration may facilitate the outcome of flap surgery. There is a 

minimal research and evidence currently available for the optimum method of use of 

a diode laser in flap surgery and its benefit and safety. Hence, this study aimed to 

investigate the adjunctive effect of diode laser irradiation in open flap debridement 

(OFD), while treating chronic periodontitis. A total of 30 patients with generalized 

chronic moderate to severe periodontitis with ≥5 mm post ‑ Phase I therapy were 

selected for a split mouth study. Flap surgery with adjunctive diode laser irradiation 

was performed in the test quadrant while routine open flap debridement was done in 

the control quadrant. Clinical parameters including pocket probing depth, clinical 

attachment level, gingival recession, Plaque Index, and Gingival Index and tooth 

mobility were recorded at baseline, 3 months and 6 months following treatment. In 

addition, patients’ rating of procedural pain as well as the development of 

complications postoperatively was assessed. Results show all clinical parameters 

significantly improved after therapy without any statistically significant difference 
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between the two groups for any of the parameters. The exception was a significantly 

greater reduction in gingival inflammation in the laser treated group. The laser 

treatment was acceptable to the patient and did not cause any complications. They 

concluded that the diode laser can be safely and effectively used as an adjunct to the 

treatment of chronic periodontitis with the advantage of decreased gingival 

inflammation.  

   Crispino A and Figliuzzi MM. (2015)
30

 evaluated the effect of a 940- 

nm diode laser as an adjunct to scaling and root planing in patients affected by 

periodontitis. Sixty eight patients with mild to moderate periodontitis were included 

in the study and divided into two groups in which controls received scaling and root 

planing alone, while test group had scaling and root planing and laser treatment. All 

patients were examined for clinical parameters like Gingival Index, Plaque Index, 

probing depth at baseline and 4 months. Results show both groups reported 

statistically significant differences compared to baseline. Both procedures were 

effective in improving Gingival Index, Plaque Index, probing depth but the use of 

diode laser was associated with more evident results. They concluded that diode laser 

can be used routinely as an adjunct to scaling and root planing in regard to the clinical 

outcome. 

   Nguyen NT et al., (2015)
31

 compared the effectiveness of scaling and 

root planing with the adjunctive use of diode laser therapy to scaling and root planing 

alone on changes in the clinical parameters and on the gingival crevicular fluid 

inflammatory mediator interleukin-1β in patients receiving regular periodontal 

maintenance therapy. This study includes twenty two patients receiving regular 
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periodontal maintenance therapy who had one or more periodontal sites with a 

probing depth ≥5 mm with bleeding on probing. The treated test and control sites are 

Fifty six sites, fifty eight sites respectively. Clinical parameters, including probing 

depth, clinical attachment level and bleeding on probing, and gingival crevicular fluid 

interleukin -1β levels were measured immediately before treatment and 3 months 

after treatment. Gingival crevicular fluid was collected using filter paper strips and 

was analyzed for interleukin-1β using enzyme -linked immunosorbant assay. After all 

the scaling and root planing, the test sites were then treated with diode laser therapy 

following the guidelines of the manufacturer to scrape the inner epithelial lining of 

the pocket with a curette in an attempt to reduce the sub gingival bacterial load. The 

power setting was at 0.80 W, wave-lengths at 940 nm, in continuous wave mode. 

Results show that both sites treated had statistically significant reductions in probing 

depth and bleeding on probing and gains in clinical attachment level. These changes 

were not significantly different between the two therapies. Similarly, differences in 

interleukin-1β levels between two groups were not statistically significant. They 

concluded that adjunctive use of diode laser therapy to scaling and root planing did 

not enhance clinical outcomes in the treatment of inflamed sites with ≥5 mm probing 

depth in periodontal maintenance patients. 
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STUDY DESIGN AND PATIENT SELECTION: 

  This study was conducted in the Department of Periodontics, Sri 

Ramakrishna Dental College and Hospital, Coimbatore. In this study, twelve patients 

of age 25-50 years were selected based on the inclusion and exclusion criteria. All the 

patients were treated with full mouth scaling and root planing, followed with laser 

decontamination procedure. 

 STUDY ETHICS AND SAFETY: 

  This clinical study followed the principles in the Declaration of 

Helsinki. Study was approved by Institutional Review Board and Ethical Committee 

of Sri Ramakrishna Dental College and Hospital. The subjects in this study had to 

satisfy the following criteria. 

INCLUSION CRITERIA: 

1. Mild to moderate periodontitis 

2. Age -25 -50 years 

3. Periodontal pocket- 4-7 mm  

4. Clinical attachment level ≤ 4 mm 

5. Radiographic evidence of bone loss  

EXCLUSION CRITERIA: 

1. Patients with uncontrolled systemic diseases 

2. Patients’ undergone periodontal therapy within 6 months. 

3. Use of antibiotics, anti- inflammatory drugs in previous 6 months. 
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4. Pregnant, Lactating women. 

5. Grade III mobility. 

ARMAMENTARIUM 

DIAGNOSTIC AND OPERATING INSTRUMENTS: 

1.  Mouth mirror 

2. Williams Periodontal probe 

3. Tweezer 

4. Cheek retractor 

5. Cotton rolls 

6. Suction tip 

7. Local anesthetic solution-Lignocaine with adrenaline 1: 80,000  

8. 3 ml disposable syringe. 

9. Gauze pieces 

10. Gracey curettes 

11. Diode laser (SIRONA LASER) 

12. Ultra sonic scaler (EMS SCALER)  

13. DNA Extraction kit 

14. PCR-C1000 Gradient Thermal Cycler (BIO-RAD) 
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Figure 5: Schematic diagram showing study protocol  

I. CLINICAL EVALUATION: 

   The study procedure was explained to the selected subjects in a language 

known to them. A written consent was obtained from all participants. Oral hygiene 

instructions were given to all patients. The clinical parameters recorded are Plaque 

index (PlI) (Silness and Loe in 1964)
32

, Gingival index (GI) (Loe and Silness in 

1963)
33

. 

  Probing depth (PD) measured from gingival margin to the base of the 

periodontal pocket. Clinical attachment level (CAL) measured from the 

cementoenamel junction (CEJ) to the base of the pocket. All measurements were 
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made by a single examiner using Williams periodontal probe to the nearest 

millimeter. 

  PD and CAL were measured at 6 sites including, mesio-buccal, mid- buccal, 

disto- buccal, mesio-lingual, mid- lingual, disto- lingual, for all the teeth. These 

measurements were made at baseline and at 3 months. 

II. SAMPLE COLLECTION: 

  After removal of supra gingival plaque, the teeth were isolated using cotton 

rolls. Using sterile Gracey curettes, subgingival plaque samples were collected. 

These samples were placed in 0.8 ml of 4 % sterile phosphate buffer saline solution 

medium. Samples from quadrants 1 & 3 and from 2 & 4 were stored separately in 

two different Eppendorf tubes, stored at 4
◦
 C until processed for PCR. These tubes 

were labeled as test and control samples following randomization. 

III. RANDOMIZATION: 

  This split mouth study was randomized using simple randomization technique- 

Lottery method for Laser decontamination procedure. Twenty four chits were 

prepared of which twelve chits had quadrants 1 & 3 as control and 2 & 4 as tests. 

The remaining twelve were marked vice versa. This was done to ensure equal 

distribution of quadrants as test and control.
34

 

IV. LASER DECONTAMINATION PROCEDURE: 

  Supra gingival scaling was done using the ultra sonic scalers (EMS Scaler). 

Under infiltration local anesthesia full mouth scaling and root planing (SRP) was 
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done with area specific Gracey curettes. After thorough SRP, laser decontamination 

was done using Diode laser (Sirona Laser). 

  Under complete safety precautions given by the manufacturer, 200 µm flexible 

fiberoptic glass fiber was inserted into bottom of the pocket and was held parallel to 

the tooth surface. The laser beam was aimed at soft tissue lining of the pocket and 

not toward tooth surface. The fiber was moved around the tooth from base of the 

pocket in an apico - coronal direction making overlapping horizontal and vertical 

movements with continuous soft tissue contact. The laser settings were as follows 

  Wave length - 980 nm  

  Mode of Application- 2.0 W pulsed mode (25 msec on/50 msec off) for avg 

power of 0.7 W applied 20 sec/tooth.
15

 

V. POST OPERATIVE INSTRUCTIONS: 

 Avoid using any commercially available mouth rinses. 

 Avoid vigorous brushing, eating hard and hot foods. 

 Follow the oral hygiene instructions regularly. 

 Patient demonstrated and motivated for Modified Bass brushing 

technique. 

VI. PCR ANALYSIS: 

  Subgingival plaque samples were stored at 4°C in phosphate buffered saline 

solution until DNA extraction (24-48 hours later). Vortexed plaque samples were 

centrifuged for 15 min at 14000 rpm. Pellet was suspended in 300 µl of lithic 

solution treated with lysozyme (5 mg/ml) and incubated for 1 hr at 37°C. Proteinase 

K was added and incubated for 1 hr at 65°C, Nucleic acids were precipitated in 
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alcohol, washed with 70% (vol/vol) alcohol and suspended in bidistilled water to 

create the DNA template. Each plaque was analysed using a multiplex PCR, to 

reveal the following species: A. actinomycetemcomitans and T. forsythia. PCR was 

performed using ubiquitous primers with modified 16S rRNA to determine the 

pathogens. Amplification was performed in 100 µl reaction mixture containing, 10 

mM Tris-HCl, pH 8.0, 50 mM KCl (1 x PCR Buffer), 1.5 mM MgCl, 200 µM of 

each nucleotide, 30 pml of each primer, 2.5 U Hot Start Taq DNA Polymerase and 5 

µl of DNA Template.  

  The solution was amplified in the first cycle at 95°C for 30 sec to activate the 

polymerase, 40 cycles at the following temperatures: denaturation for 30 sec at 95°C, 

annealing for 1min at 60°C, extension for 1min at 72°C. Final extension step 10 min 

at 72°C. The reactions were conducted in a thermocycler system (PCR-C1000 

Gradient thermal cycler, BIO-RAD). Amplification of ubiquitous primers was con-

ducted in the same way. PCR products were visualized using electrophoresis on 

agarose gel. 

  The experimental design included a negative control with a DNA-free 

template and a positive control coming from pure cultures. PCR products were tested 

for specificity with restriction enzymes Eco RI for T. f and Sma I for A. a. 

Electrophoretic amplified products were identified by electrophoresis of 20 µl from 

each PCR tube, placed in agarose gel 1X buffered with Tris-Acetate-EDTA buffer 

for 2 hours at 80V. Electrophoretic bands were visualized and photographed with an 

Ultra violet transilluminator (Gel Doc 2000, Alpha Innotech.) after staining for 30 

min with ethidium bromide (0.20 µg/ml).  
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EFFECT OF DIODE LASER IN THE TREATMENT OF CHRONIC 

PERIODONTITIS - CLINICAL AND MICROBIOLOGICAL STUDY 

PROFORMA 

FORM I - SCREENING PROFORMA 

NAME:       AGE: 

 SEX:        OCCUPATION: 

 POSTAL ADDRESS:     MOBILE NUMBER: 

PATIENT SELECTION CRITERIA 

CRITERIA OF INCLUSION: 

  Mild to moderate periodontitis  

  Age -25 -50 years 

  Periodontal pocket- 4-7 mm  

  Clinical attachment level ≤ 4 mm 

  Radiographic evidence of bone loss  

CRITERIA OF EXCLUSION: 

   Patients with uncontrolled systemic diseases 

   Patients’ undergone periodontal therapy within 6 months. 

   Use of antibiotics, anti-inflammatory within 6 months. 

   Pregnant, Lactating women. 

   Grade III mobility. 
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FORM II- HISTORY PROFORMA 

Chief complaint: 

 

                                                                                 Absent                             Present 

1. Bleeding gums                                 

2. Pain in gums  

3. Swollen gums 

4. Pus discharge from gums 

5. Mobility 

6. Hypersensitivity 

7. Any other complaint’s (Specify): 

 

PERSONAL HISTORY: 

 1. Brushing habit:  

 2. Smoking:       Yes     No 
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FORM III- CLINICAL PARAMETERS ASSESSMENT- BASE LINE 

 

DATE: __________ 

1. PLAQUE INDEX (SILNESS AND LOE -1964): 

 

 

 

 

Calculation:     

Calculation :       

 

 

 

 

              

 Inference ------- 

                                              Excellent: 0 

                                               Good: 0.1 – 0.9  

                                               Fair: 1.0 – 1.9 

                                               Poor: 2.0-3.0  

   

  Sum of score of each teeth 

 Total number of teeth examined 

    Sum of score of each teeth 

  Total number of teeth examined 
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2. GINGIVAL INDEX: (LOE & SILNESS -1963) 

 

 

 

 

 

 

 

Calculation:  

 

 

Inference:    ------------------                 

    Mild gingivitis: 0.1 - 1.0 

                                          Moderate gingivitis: 1.1 – 2.0  

                                         Severe gingivitis: 2.1 – 3.0 

           

 

    Sum of score of each teeth 

  Total number of teeth examined 

 

    Sum of score of each teeth 

  Total number of teeth examined 
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3. PERIODONTAL STATUS: 

a) PROBING DEPTH (CONVENTIONAL PROBING METHOD): 

 

 

 

 

b) CLINICAL ATTACHMENT LEVEL:  
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FORM IV- CLINICAL PARAMETERS ASSESSMENT - AT 3 MONTHS: 

DATE: __________ 

1. PLAQUE INDEX (SILNESS AND LOE 1964): 

 

 

 

 

Calculation:     

             

 

 

 

 

 

Calculation:       

 

 

 

Inference:     ------------------                            

                                               Excellent: 0 

                                               Good: 0.1 – 0.9  

                                               Fair: 1.0 – 1.9 

                                               Poor: 2.0-3.0  

   

 

 

   

  Sum of score of each teeth 

 Total number of teeth examined 

 

    Sum of score of each teeth 

  Total number of teeth examined 
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2. GINGIVAL INDEX: (LOE & SILNESS 1963) 

 

 

 

 

 

 

 

 

 

 

 

 

Calculation: 

 

 

 

 

Inference :    ------------------                

    Mild gingivitis: 0.1 - 1.0 

                                          Moderate gingivitis: 1.1 – 2.0  

                                        Severe gingivitis: 2.1 – 3.0 

 

 

    Sum of score of each teeth 

  Total number of teeth examined 

 

    Sum of score of each teeth 

  Total number of teeth examined 
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3. PERIODONTAL STATUS 

 

a) PROBING DEPTH (CONVENTIONAL PROBING METHOD) 

 

 

 

 

 

 

 

b) CLINICAL ATTACHMENT LEVEL  

  

 

 

 

SRI RAMAKRISHNA DENTAL COLLEGE AND HOSPITAL 

COIMBATORE. 
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DEPARTMENT OF PERIODONTICS  

 

CERTIFICATE BY INVESTIGATOR 

 

I certify that, I have disclosed all details about the study in the terms easily understood 

by the patient in his/her known language. 

 

 

Dated_____________    Signature_________________  

Name___________________ 
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ஸ்ரீ ராமகிருஷ்ணா பல்மருத்துவக்கல்லூரி & 
மருத்துவமணண. ககாயம்புத்தூர் 

 

ஈறு காய் சிகிச்ணச பிரிவு 

ஒப்புதல் படிவம் 

 

கீழ்ககயழுத்திட்டுள்ர ……………………………………………………… நான் 

எனக்கு ஏற்பட்டுள்ர ஈறுநநாய்க்காக யகாடுக்கப்படும் நயசர்சிகிச்கச, 

பல் ற்றும் ஈறு சுத்தப்படுத்தும் சிகிச்கசக்கு நான் ஒப்புதல் 

அரிக்கிநமன். நலும் பல் ருத்துவால், இந்த சிகிச்கசில் 

இருக்கும், பக்கவிகரவுககர எனக்கு புரியும் படி யதரிவாகவும் 

விரக்காகவும் கூமியுள்ரார். 

 

 

 

 

 

நததி :        நநாாரிின் ககயாப்பம். 
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Figure 5: Diagnostic instruments 

 

 

 

Figure 6: Gracey Curettes and ultrasonic scaler 
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Figure 7: Diode laser 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Clinical parameters measured at baseline 
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Figure 9: Subgingival plaque sample collection at baseline 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Transfer of subgingival plaque sample to ED tube 
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Figure 11: Pre operative clinical photographs of the subject 
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Figure 12: Laser decontamination procedure 
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Figure 13: Clinical photographs of the subject at 3 months 
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Figure 14: Clinical parameters measured at 3 months 

 

 

 

 

 

 

 

 

 

 

Figure 15: Subgingival plaque sample collection at 3 months 
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Figure 16: Baseline subgingival plaque samples 

 

 

 

 

 

 

Figure 17: 3 months subgingival plaque samples 

 

 

 

 

 

 

 

 

 

 

Figure 18: PCR-C1000 Gradient Thermal Cycler (BIO-RAD) 
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Figure 19: PCR Amplified products separated on 0.8% agarose gel for baseline  

         samples 
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Figure 20: PCR Amplified products separated on 0.8% agarose gel for 3 months  

        samples 
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  This study evaluated the effect of diode laser when used as an adjunct to 

scaling and root planing in the treatment of chronic periodontitis by comparing the 

clinical and microbiological parameters at baseline and 3 months.  

Statistical analysis: 

All statistical analysis were performed using a software program (SPSS 19.0, SPSS). 

Wilcoxon signed rank test was used to compare the parameters between baseline and 

3 months (intra group) and between test and control (inter group) groups. Statistical 

significance was set at p ≤ 0.05. 

Description of age and sex: 

   Twelve individuals were included in this study, with mean age of 

37.67±8.33 years and a range of 25-50 years, as shown in table 1 and graph 1, 

respectively. The gender distribution was eight males (66.66%) and four females 

(33.33%) as shown in table 2 and graph 2.  

Description of clinical parameters at base line:  

   The mean value of PlI at baseline was 2.17±0.50 for the test group and 

2.12 ± 0.42 for the control group. The mean value of GI at baseline 2.15±0.43 for the 

test group and 2.14±0.41 for control group.  

  At baseline, the mean value of PD was 3.80 ± 0.53 mm for test group 

and 3.76 ± 0.51mm for control group. The mean value of CAL at baseline, for the test 

group, 4.10± 0.59mm and 4.02±0.50 mm for control group was as shown in table 3 

and graph 3. As per Wilcoxson Sign Rank test, there was no statistical difference in 

clinical parameters between test and control groups as shown in table 4. 
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Intra group comparison for the clinical parameters: 

   The intra group comparison of PlI, showed statistically significant 

difference within the groups for both test groups and control groups with p values of 

0.008 and 0.002 respectively.  

   The mean GI score at 3 months was 1.42±0.29 for test group and 

1.41±0.33 for control group. The difference in GI score was statistically significant 

within the groups for both test and control groups (p value 0.002 for both groups). 

   At 3 months, the mean PD was 3.17±0.39 mm for the test group and 

3.25±0.43 mm for control group. The difference in PD within the groups was 

statistically significant for both test and control groups with p value 0.008 and 0.023 

respectively. 

   The mean CAL at 3 months was 3.45±0.45 mm in the test group and 

3.53±0.42 mm for the control group. Results show that, within in the groups, there 

was a statistically significant difference in CAL with a p value of 0.008 for test and 

0.019 control groups (table 5). 

 

Inter group comparison for the clinical parameters at 3 months: 

   The inter group comparison for clinical parameters at 3 months were 

not statistically significant, with p values of 0.814, 0.814, 0.071 and 0.183 for PlI 

scores, GI scores, PD and CAL respectively(table 6). 
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PCR Results at baseline: 

   The frequency distribution of A. a at baseline for test and control group 

were 10 and 11 samples respectively (N=12). T. f was positive in two samples in the 

control group and only one in the test group (graph 4 and table 7). 

PCR Results at 3 months: 

   At 3 months, ten samples in the test and nine in the control group were 

positive for A. a. There were 4 samples positive for T. f in test and 6 samples for 

control group as shown in table 8 and graph 5 (N=12). 

Intra group comparison for the microbiological parameters: 

   The intra group comparison of microbiological parameters, showed no 

statistically significant difference in T.f and A.a within the groups with p values of, 

1.000 and 0.157 for A.a and, 0.180 and 0.157 for T.f in the test and control groups 

respectively (table 9). 

Inter group comparison for the microbiological parameters at 3 months: 

   The inter group comparison for the microbiological parameters at 3 

months was not statistically significant for T.f and A.a with p values of, 0.414 and 

0.564 respectively as shown in table 10. 
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Total no. of 

subjects 

Maximum 

(years) 

Minimum 

(years) 

Mean age  

(years) 

12 50 28 37.67±8.33 

Table 1: Mean age of subjects 

 

 

Gender Number % 

Male 8 66.66 

Female 4 33.33 

Total 12 100 

Table 2: Gender distribution of subjects 
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Parameter Group Mean Std. Deviation 

Plaque Index Score 

Test 2.17 .50 

Control 2.12 .42 

Gingival Index Score 

Test 2.15 .43 

Control 2.14 .41 

Probing depth(mm) 
Test 3.80 .53 

Control 3.76 .51 

Clinical attachment level 

(mm) 

Test 4.10 .59 

Control 4.02 .50 

Table 3: Clinical parameters at baseline for all the patients (N=12) 

Parameter Z value p value 

Plaque Index Score -0.845 .398 

Gingival Index Score -0.471 .638 

Probing depth(mm) -0.355 .799 

Clinical attachment level(mm) -0.863 .388 

       Z and p value obtained by Wilcoxson Sign Rank test. 

 

Table 4: Baseline Comparison for clinical parameters between test and control group 
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Group Parameter 
Baseline 

Mean 
SD 

3 

Month 

Mean 

SD Z value p value 

Test 

Plaque Index Score 2.17 .50 1.41 .29 -2.668 .008 

Gingival Index 

Score 
2.15 .43 1.42 .29 -3.059 .002 

Probing depth (mm) 3.80 .53 3.17 .39 -2.667 .008 

Clinical attachment 

level(mm) 
4.10 .59 3.45 .45 -2.667 .008 

Control 

Plaque Index Score 2.12 .42 1.42 .23 -3.059 .002 

Gingival Index 

Score 
2.14 .41 1.41 .33 -3.059 .002 

Probing depth(mm) 3.76 .51 3.25 .43 -2.275 .023 

Clinical attachment 

level(mm) 
4.02 0.50 3.53 .42 -2.353 .019 

Z and p value obtained by Wilcoxson Sign Rank test. p≤ 0.05 is significant 

Table 5: Intra group comparison for the clinical parameters 
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Parameter 

Test Control 

Z value p value 

Mean SD Mean SD 

Plaque Index Score 1.41 .29 1.42 .23 -.235 .814 

Gingival Index Score 1.42 .29 1.41 .33 -.235 .814 

Probing depth(mm) 3.17 .39 3.25 .43 -1.804 .071 

Clinical attachment 

level(mm) 

3.45 .45 3.53 .42 -1.334 .183 

Z and p value obtained by Wilcoxson Sign Rank test. p≤ 0.05 is significant 

Table 6: Inter group comparison for the clinical parameters at 3 months 
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*Only the positive samples are presented in the table 

Table 7: Frequency distribution of microbiological parameters for both the 

groups at baseline(N=12)* 

 

 

 

 

 

 

*Only the positive samples are presented in the table 

Table 8: Frequency distribution of microbiological parameters for both the 

groups at 3 months (N=12) 

Group 

Bacteria 

T.f A.a 

Test 1 10 

Control 2 11 

Group 

Bacteria 

T.f A.a 

Test 4 10 

Control 6 9 
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Group Bacteria No. of samples 

+ve at Baseline 

No. of samples 

+ve at 3 months 

Z value p value 

Test 

T.f 1 4 -1.342 0.180 

A.a 10 10 0.000 1.000 

Control 

T.f 2 6 -1.414 0.157 

A.a 11 9 -1.414 0.157 

Z and p value obtained by Wilcoxson Sign Rank test. p ≤ 0.05 is significant 

Table 9: Intra group comparison for the microbiological parameters 

 

Bacteria No. of samples +ve 

in Test group 

No. of samples +ve 

in Control group 

Z value p value 

T.f 4 6 -0.816 0.414 

A.a 10 9 -0.577 0.564 

Z and p value obtained by Wilcoxson Sign Rank test. p ≤ 0.05 is significant 

Table 10: Inter group comparison for the microbiological parameters at 3 

months 
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Graph 1: Age distribution of subjects 

 

 

Graph 2: Gender distribution of subjects 
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Graph 3: Clinical parameters at baseline (N=12) 

 

 

Only the positive samples are presented in the graph  

Graph 4: Frequency distribution of microbiological parameters for both the 

groups at baseline (N=12).  
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Only the positive samples are presented in the graph 

Graph 5: Frequency distribution of microbiological parameters for both the 

groups at 3 months (N=12).  
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  This study evaluated the effect of diode laser as an adjunct to scaling and root 

planing in the treatment of chronic periodontitis by means of clinical and 

microbiological parameters at baseline and 3 months. This study was conducted at the 

Department of Periodontology, Sri Ramakrishna Dental College and Hospital, 

Coimbatore, Tamil Nadu, India. This study was randomized and single blinded with a 

split mouth design. 

  Subgingival plaque samples were collected using sterile Gracey curettes, to 

test micro organisms using multiplex PCR at baseline and at 3 months. The diode 

laser used was a SIROLaser (Sirona Dental Systems), which is a class IV diode laser 

with an active semiconductor medium (Gallium, Aluminum, Arsenide) having a 

wavelength of 970±15 nm. This diode laser having an optical fiber of 300 μm, and an 

output power of 2 watts, was used for pocket decontamination. 

  Lasers can achieve excellent tissue ablation with strong bactericidal and 

detoxification effects. They are one of the most promising technical modalities for 

nonsurgical periodontal therapy, with the advantage that they can reach sites that 

conventional mechanical instrumentation cannot.
36 

Combining laser therapy with 

conventional procedures has infact achieved a more effective decontamination of the 

pocket.
30

 

INTRA GROUP COMPARISON OF CLINICAL PARAMETERS 

In the present study, the baseline value for PlI was 2.17±0.50 for the test and 

2.12±0.42 for the control group. At 3 months, the PlI scores were 1.41±0.29 and 

1.42±0.23 for the test and control groups respectively. The PlI showed a statistically 
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significant reduction from baseline to 3 months in both test (p = 0.008) and control 

groups (p = 0.002). Michelli GD in 2011
16

, performed a study, where PlI score 

demonstrated a significant decrease (p = 0.001). At baseline, the PlI scores were 

1.6±0.9 and 1.8±0.7 in the test and control groups respectively. Six weeks post 

operatively the PlI score was 0.2±0.3 for both test and control groups. This result is in 

accordance with the present study. 

  The GI scores were 2.15±0.43 and 2.14±0.41 for test and control groups 

respectively, at baseline. At 3 months, the GI scores were 1.42±0.29 and 1.41±0.33 

for test and control groups respectively. The reduction observed was statistically 

significant in both groups (p = 0.002) from baseline to 3 months. This result was 

accordance with the study done by Kreisler et al. 2005
11

 where GI scores (p < 0.001) 

decreased from baseline to 3 months in both groups. The difference in GI scores at 

baseline and 3 months was -0.8 and -0.7 for the test and control groups respectively. 

  The baseline value of PD was 3.80±0.53mm for the test and 3.76± 0.51 mm 

for the control group. A statistically significant decrease was observed from baseline 

to 3 months with a PD of 3.17± 0.39 mm for the test (p = 0.008) and 3.25 ± 0.43mm 

for the control group (p = 0.023) at 3 months. This result was accordance with the 

study done by Kreisler et al. 2005
11

 where PD decreased from baseline to 3 months 

in both groups. The difference in PD at baseline and 3 months was -1.8 and -1.6 mm 

for the test and control groups respectively. Michelli GD in 2011
16

 observed a similar 

change at 6 weeks. At baseline, the PD was 6.2±1.4 and 5.8±1.0 in the test and control 

groups respectively. Six weeks post operatively, the PD was 4.1±1.6 and 3.4±1.4 for 

test and control groups respectively. In a study done by Dukic W et al. 2013,
19

 it was 
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observed that at 4 months, the difference in PD was -1.68±1.11 and -1.49±0.99mm for 

the test and control groups respectively (p ≤ 0.001).  

  When CAL was measured at baseline, it was found to be 4.10±0.59mm for the 

test and 4.02±0.50 mm for the control group. At 3 months, the CAL was 3.45±0.45 

mm and 3.53±0.42 mm in test and control groups respectively. There was a 

statistically significant decrease in CAL from baseline to 3 months in both the test (p 

= 0.008) and control groups (p = 0.009). This result was in accordance with the 

studies done by Michelli GD in 2011
16

, with the difference in CAL being,-1.7mm for 

the test and -2.9mm for the control group, six weeks postoperatively (p < 0.001). 

Similar findings were reported by Dukic W et al. in 2013
19

, with the difference in 

CAL being, -3.10±1.06mm for the test and -3.17±1.01mm for the control group, six 

weeks postoperatively (p < 0.001) and Balasubramaniam et al in 2014
26

, who 

observed the same, with the difference in CAL being, -2.39mm for the test and -

2.33mm for the control group, 2 months postoperatively.   

INTER GROUP COMPARISON OF CLINICAL PARAMETERS: 

 The results of the present study showed that the clinical parameters such as PlI 

(p = 0.814), showed no statistically significant improvement in test sites when 

compared to the controls at 3 months. The results obtained are in accordance with 

studies done by Yilmaz et al. 2002
9
, (p > 0.05) and Michelli GD in 2011

16
 with (p = 

1.000) who found no statistically significant difference between the groups 3 months 

postoperatively. However, in the study done by Caruso et al. in 2008
15

, the 

difference in PlI scores was 0.163 between test and control group at 12 weeks (p = 
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0.0271), which is statistically significant . This was in contrast with the result 

obtained in the present study. 

  In the present study, the GI scores (p = 0.814), showed no statistically 

significant improvement in test sites when compared to the controls at 3 months. The 

results obtained are in accordance with the studies done by Yilmaz et al. 2002
9
, who 

found no statistically significant difference (1.03±0.65) between the test and control 

groups one month postoperatively (p < 0.05) and Kreisler et al. 2005
11

, who observed 

no mean difference between the test and control group at 3 months (p = 0.861). In 

contrast with the present study, Caruso et al. in 2008
15

 found a difference of 0.578 in 

GI score between test and control groups at 3 months which was statistically 

significant (p = 0.0042). 

In this study, PD (p = 0.071) showed no statistically significant difference between 

the test and control group, 3 months post operatively. Similar results were obtained by 

Dukic W et al. 2013
19

, who observed that, the difference in PD at 4 months was -0.06 

mm between the test and control groups (p =0.64). 

The CAL (p = 0.183) also showed no statistically significant difference between the 

groups, 3 months post operatively. This is in accordance with the results obtained by 

Dukic W et al. 2013
19

 who observed that, the difference in CAL at 4 months was 

0.07mm between the test and control groups  (p = 0.525). 

 In the current study, PCR was done to detect the presence of A.a and T.f in 

subgingival plaque samples at baseline and at 3 months. It was found that A.a was 

present in 10 samples while T.f was present in 1 sample in the test group at baseline. 
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In the control group, 11 samples were positive for A.a and 2 for T.f, when assessed at 

baseline. At 3 months, A.a was present in 10 samples of the test and in 9 of the 

control, while T.f was present in 4 of the test and in 6 of the control samples. 

INTER GROUP COMPARISON OF MICROBIOLOGICAL PARAMETERS: 

 At 3 months, when the microbiological parameters for test and control groups 

were compared, the p value was found to be 0.564 for A.a and 0.414 for T.f. Hence 

there was no statistically significant difference in the presence of A.a and T.f between 

the groups. 

INTRA GROUP COMPARISON OF MICROBIOLOGICAL PARAMETERS: 

  On comparing the presence of A.a and T.f at baseline and at 3 months, it was 

found that the change in the presence of A.a was not statistically significant with p = 

1.000 for test and p = 0.157 for control groups.  

  Similarly, for T.f, when the baseline and 3 month results were compared it was 

not found to be statistically significant with p value of 0.180 and 0.157 for test and 

control groups respectively. This is in accordance with study done by Caruso et al in 

2008,
15

 who used PCR and found that, the number of samples that tested positive at 

baseline, for A.a was 5 in the test and the same in the control group. At baseline, the 

number of samples that were T.f positive was 11 for the test and 13 for the control 

group. One month post operatively, A.a was positive in 2 of the test and 3 of the 

control groups. In case of T.f, 11 samples of the test and 10 of the control tested 

positive after one month. At 6 months A.a was positive in 5 samples each of the test 

and control groups, while T.f was positive in 10 samples each of the test and control 
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groups. It was noted that the microbiological parameters showed tendency to increase 

post operatively. These findings are in agreement with the present study and also with 

the study done by Sbordone L et al. in 1990 
37

 which showed that the bacterial 

recolonization occurs 3 months after active periodontal treatment.  

The following conclusions can be drawn from the study: 

1.  Both groups demonstrated a statistically significant improvement in clinical 

parameters from baseline to 3 months. 

2.  At 3 months, there was no statistically significant difference in the clinical 

parameters between test and control groups, suggesting that adjunctive use of 

diode laser did not seem to have any added benefit over conventional SRP. 

3. The PCR test for A.a and T.f demonstrated no significant improvement in the 

test group. 

  This study employed multiplex PCR which only indicated the presence or 

absence of the microorganisms tested. A quantitative estimation of these organisms 

using Q-PCR/ Real time PCR, with a larger sample size and a long term follow up at 

multiple intervals will go a long way in advancing research in this field. 
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  The aim of the study was to assess the effect of diode laser as an adjunct to 

scaling and root planing for treatment of chronic periodontitis. A total of twelve 

patients, with mild to moderate chronic periodontitis were included in this study 

which was done in the Department of Periodontics, Sri Ramakrishna Dental College 

and Hospital, Coimbatore. Of the twelve subjects eight were males and four were 

females. 

  The effectiveness of therapy was evaluated by means of clinical parameters 

such as PlI, GI, PD, CAL and microbiological parameters using PCR for identifying 

A.a and T.f. 

  In this split mouth study, the mean age of the study group was 36.87± 7.81 

years. Within the limitations of this study, the following conclusions can be drawn; 

 When the changes in the clinical parameters (intra group comparison) were 

compared, both groups demonstrated a statistically significant improvement.  

  On comparing the mean values of clinical parameters such as PlI, GI, PD and 

CAL at the test and control sites (inter group comparison), 3 months post treatment, 

the difference was not statistically significant.  

  Similarly, the microbiological parameters, A.a and T.f did not show any 

statistically significant changes from baseline to three months in both groups, 

suggesting that the adjunctive use of diode laser did not seem to have any added 

benefit over conventional SRP.  

  Further research with a larger sample size and RT-PCR, to quantify different 

periodontopathogens with a long term follow up, at multiple intervals will make for 
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an interesting study that could shed more light on how individual pathogens respond 

when irradiated with diode laser. This, in turn, may pave way for changes in the 

available treatment options for various periodontal diseases.  
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