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Chronic periodontitis is an inflammatory disease that affects the supporting tissues of the 

teeth, resulting in tooth loss. The tissue destruction in periodontal disease is initiated by 

pathogenic bacterial biofilm and the interplay between the microbial challenge and host response 

leads to breakdown of the periodontal tissues.  

The inflammatory process has a major role in protecting the host and limiting the 

pathogenic effect of the bacterial biofilm. On the flip side, the proinflammatory cytokines and 

immune cells contribute to periodontal destruction and disease progression. The extent and 

severity of tissue destruction is mainly influenced by the immune and inflammatory response 

towards the microbial challenge. 

Gingival crevicular fluid is composed of substances derived from the host as well as 

pathogenic bacteria. The various compounds such as proinflammatory cytokines, detected in 

gingival crevicular fluid can be used as biomarkers to diagnose the current periodontal status and 

evaluate the effect of periodontal therapy. 

Interleukin-1β (IL-1β) is one of the potent bone resorptive proinflammatory cytokine, 

which is referred as osteoclast activating factor. It is mainly produced by monocytes and 

macrophages in response to various stimuli including microbial components. It plays a major 

role in tissue destruction in human periodontal disease. Elevated level of IL-1β in gingival 

crevicular fluid is seen in sites adjacent to the area of gingival inflammation.
1
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The main aim of periodontal therapy is to eliminate bacterial products and niches by 

removing supragingival and subgingival calculus and biofilm. In early stage of periodontitis, non 

surgical treatment such as scaling and root planing is used to control inflammation by 

eliminating the bacterial biofilm and their toxins from the tooth surface. Traditionally, 

mechanical removal of bacterial biofilm is achieved by hand and/ or powered instruments. 

However, conventional periodontal therapy does not completely remove bacterial products from 

periodontal pockets which may lead to failure of therapy in many situations, especially in severe 

periodontitis.
2 

Laser application has been considered as an adjunctive or alternative approach to 

conventional periodontal therapy. Laser light with a wavelength of 800 to 980 nm is poorly 

absorbed by water and hard tissues and highly absorbed by pigments and hemoglobin.  The 

bactericidal and detoxification effects of diode laser as well as the ability to reach deeper sites 

during non-surgical periodontal therapy could help in overcoming the limitations of conventional 

therapies.
3 

The aim of the present study was to evaluate the clinical and biochemical effect of Diode 

laser (980 nm) therapy as an adjunct to Scaling and root planing. 
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1. To evaluate the clinical efficacy of Diode laser (980 nm) as an adjunct to Scaling and 

Root Planing (SRP) in patients with generalized chronic periodontitis. 

2. To evaluate clinical parameters such as Plaque index, Gingival Index, Probing Pocket 

Depth at baseline and at 3 months after treatment. 

3. To evaluate the gingival crevicular fluid (GCF) levels of interleukin-1β (IL-1β) by 

ELISA at baseline and at 3 months after treatment. 
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Periodontitis is an inflammatory disease of the supporting tissues of the teeth caused 

by specific microorganisms or groups of specific microorganisms, resulting in progressive 

destruction of the periodontal ligament and alveolar bone with pocket formation, recession or 

both.1 

Chronic periodontitis is the most common form of periodontitis, is an infectious 

disease resulting in inflammation within the supporting tissues of the teeth, progressive 

attachment loss and bone loss.  It is most prevalent in adults but it can also be observed in 

children and adolescents.1 

Microbial plaque and calculus that gets accumulated on the tooth surface that is in 

close proximity to the gingiva is considered to be the prime etiological factor for the 

inflammation of periodontal tissues. On the other hand, various systemic and environmental 

factors that affect the normal host-bacterial interaction can also accelerate the progression of 

periodontal diseases.1 

Hard deposits like calculus are frequently embedded in the cemental irregularities 

found on the root surface and the rough surface of calculus provides an ideal site for 

microbial colonization. These microbes produce various toxic substances, mainly endotoxins 

that enter into the cementum and underlying dentinal tubules. Therefore removal of portion of 

necrotic cementum along with calculus is advised for the complete elimination of this 

substances.4 

In order for a periodontal surgical therapy to be successful with optimal tissue 

regeneration, the complete debridement and decontamination of the root surface and bone 

defect is necessary. The nonsurgical mechanical debridement of root surfaces adjacent to 

periodontal pocket by means of scaling and root planing is still considered as the gold 

standard for the elimination of biofilm and reduction of gingival inflammation.4 
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Scaling is the process by which plaque and calculus are removed from both 

supragingival and subgingival tooth surfaces. Root planing is the process by which residual 

embedded calculus and portions of cementum are removed from the roots to produce a 

smooth, hard and clean surface.1 

Scaling and root planing effectively eliminates various pathologic substances in the 

periodontal pockets, thus reducing the number of subgingival microorganisms and producing 

a shift from gram-negative anaerobes to gram-positive facultative bacteria within the 

subgingival area. But these procedures alone are unable to completely eliminate all the 

bacteria. Bacteria and their products also invaded into the soft tissue wall of periodontal 

pockets. They penetrate through the epithelium to the underlying connective tissue and 

trigger gingival inflammatory reactions.2 

Adjunctive use of antimicrobial agents is beneficial in eliminating these microbes. 

These antibiotics can be administered either systemically or locally to gain access in to the 

deeper periodontal tissues. At present, no single antimicrobial agent has shown clinical 

benefits in all the patients and its frequent usage is usually associated with potential risk of 

antibiotic resistance.5These limitations have led to a shift in emphasis from nonsurgical 

mechanical approach to the use of novel treatment modalities having additional bactericidal 

and detoxifying effects, such as lasers.2 

 

LASER 

The word laser is well known as the acronym for Light Amplification by Stimulated 

Emission of Radiation.6 

Based on Albert Einstein’s theories of spontaneous and stimulated emission of 

radiation, Theodore Maiman developed the first working laser in 1960, which emitted a deep 
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red colored beam from ruby crystals when stimulated by energy.6In dentistry, Sognnaes and 

Stern in 1964 used the Ruby laser to vaporize enamel and dentin.7 In 1970’s the medical 

community had begun to incorporate lasers for soft tissue procedures. A portable table top 

laser model was introduced in 1987. In 1989 Myers received US Food and Drug 

Administration’s permission to sell Nd: YAG laser and it was eventually used in various 

periodontal procedures. Since then various types of lasers such as diode laser (610-nm to 

980-nm), Nd: YAG (1064-nm), Er, CR: YSGG (2780-nm), CO2 (10,600-nm)) etc. have been 

developed and used largely.6 

 

BASIC CONSTRUCTION OF LASER 

Basically every laser system has an active/ gain medium placed within an optical 

cavity. The active medium is made up of molecules, chemical elements or compounds and 

has the property to amplify the amplitude of the light wave which is passing through it by 

stimulated emission. Surrounding this optical cavity there is an excitation source, which 

provides energy to the active medium so that stimulated emission will occur within the active 

medium. 

 The gain medium used is placed between a pair of optically parallel and highly 

reflective mirror in such a way that light oscillating between mirrors passes every time 

through the gain medium and reflect the photons back and forth and allow further stimulated 

emission, resulting in amplification. Heat generated during this process is reduced by cooling 

system. One of the mirrors is selectively transmissive and the laser light exits the optical 

cavity through this mirror.6 



REVIEW OF LITERATURE 

 

7 
 

 

                   Figure 1: The basic components of laser. 

 

LASER DELIVERY SYSTEMS 

The different laser delivery system includes the following: 

1)  Flexible hollow waveguide or tube with an interior mirror finish: Within this tube the laser 

energy is reflected and exits through the hand piece at the surgical site. The beam strikes the 

tissue in a noncontact fashion.6 

2) Fiber optic delivery system: It consists of a glass component which is covered by a 

resilient sheath that is fragile and cannot be bent into a sharp angle. Light is guided due to 

internal reflection in optical fiber. It is available in smaller diameter (ranging from 200–600 

µm) and is suitable for pocket insertion that can be used in contact or noncontact mode.6 

3) Articulating arms with mirrors at joints, mainly used for visible, ultraviolet and infrared 

lasers.8 

 

LASER EMISSION MODES 

Dental lasers exert their effects in contact mode and in noncontact mode. In either 

modality, lenses within the laser focus the beam. With the hollow waveguide, there is a spot 

of a specific diameter where the beam is sharp and the energy is greatest called the focal 



REVIEW OF LITERATURE 

 

8 
 

point which is used for incisional and excisional surgery. For the fiberoptic delivery, the focal 

point is at or near the tip.6 

The laser light can be delivered in two modalities as a function of time, continuous wave 

mode (constant ON) or pulsed mode (ON and OFF). The pulsed mode can be further divided 

into, gated-pulse mode and free running pulse mode.8 

In continuous wave mode, the beam is continuously emitted at one power level as long as 

the foot switch is depressed by the operator. Gated-pulse mode produces a periodic 

alternation of the laser energy. The laser beam is in an ON and OFF mode and the duration of 

on and off is in microseconds. This mode is produced by placing a mechanical shutter which 

opens and close periodically in front of a continuous wave path. The free running pulse mode 

also termed as true pulsed mode. In this mode very large peak of laser energy is emitted for 

an extremely short time span (microseconds), followed by laser is off for relatively long 

time.8 

The main principle of any laser emission mode is that the light energy strikes the tissue 

for a certain period of time, producing a thermal interaction. In a pulsed mode, the targeted 

tissue has time to cool before the next pulse of laser energy is emitted. The fastest way to 

ablate the tissue is by continuous-wave mode, but it can cause heat build-up and collateral 

damage to the target tissues, so the operator must stop the laser emission manually so that 

thermal relaxation of the tissue may occur.6 

 

LASER- TISSUE INTERACTION 

When laser light reaches a biological tissue, interactions such as absorption, 

scattering, reflection, or transmission may occur. The type of interaction that predominantly 

occurs mainly depends on the wavelength of the laser and the optical properties of the tissue.3 
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Absorption 

Absorption of the laser light by the target tissue is the primary and beneficial effect of 

laser energy. The amount of laser energy absorbed by the tissue is mainly depends on the 

pigmentation and water content of the tissue and on the wavelength and emission mode of the 

laser. When the absorption increases, the reflection, scattering and transmission decreases.2 

 In general shorter wavelengths (from about 500–1000 nm) are readily 

absorbed by pigmented tissue and blood elements. The longer wavelengths are more 

interactive with water and hydroxyapatite.9 

 

 

                         Figure 2: Laser tissue interaction. 

 

Transmission 

Transmission is the inverse of absorption. Laser beam enters through the tissue with 

no effect on the target tissue. The beam exits either partially refracted or unchanged. 

Transmission is highly dependent on the wavelength of laser light.9 

Reflection 

Reflection is the beam redirecting effect on the surface, without any effect on the 

target tissue. The reflected light could maintain its collimation in a narrow beam or become 
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more diffuse. The reflected light can be dangerous if the energy is directed to an unintentional 

target, such as the eyes. This is a major safety concern for laser operation.1 

Scattering 

Scattering is the interaction between the laser beam and the tissue, results in 

weakening of the intended energy and that does not produce any useful biologic effect. 

Scattering is not intensive enough to cause complete attenuation of the beam, it can cause 

heat transfer to the tissue adjacent to the surgical site and unwanted damages can occur.9 

 

LASER ENERGY AND TISSUE TEMPERATURE 

The principle effect of laser energy is photothermal, which is the conversion of light 

energy into heat. This thermal effect on tissue mainly depends on the degree of temperature 

rise and the corresponding reaction of the interstitial and intracellular water.   

As the laser energy is absorbed, heating occurs within the tissue. The first event, 

hyperthermia, occurs when the tissue temperature is elevated above normal (37oC to 50oC), 

but tissues are not destroyed. At temperatures of approximately 600C, proteins begin to 

denature without vaporization of the underlying tissue, which is useful for the surgical 

removal of the diseased granulomatous tissue. A temperature of 70oC, produces hemostasis 

by contraction of wall of the vessel, which is used for coagulation. The soft tissue edges can 

be welded together with uniform heating to 70oC to 80oC. At a temperature of 1000C, 

intracellular water boils and vaporization of water occurs within the tissues, causing soft 

tissue ablation. Excision of soft tissue is recommended at this temperature. If the tissue 

temperature continues to be raised up to 2000C, it is dehydrated and then burned in the 

presence of air to form carbon as the end product, which absorbs all wavelengths. Thus, if 

laser energy continues to be applied, the surface carbonized layer absorbs the incident beam, 
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becoming a heat sink and preventing normal tissue ablation. The heat conduction causes a 

collateral thermal trauma to a wide area.6 

 

DIODE LASER 

The diode laser is a solid-state semiconductor laser. R. N. Hall in 1962 introduced the 

first diode laser, made of Gallium Arsenide (GaAs: 850 nm). It was manufactured from 

semiconductor crystals with a combination of indium or aluminum, gallium and arsenic. For 

dental use it is available with wavelengths ranges from about 800 nm to 980 nm, and the most 

widely used diode lasers are the Gallium-Aluminum-Arsenide (GaAlAs) laser with a 

wavelength of 810 nm and the Indium-Gallium-Arsenide (InGaAs) laser with a wavelength 

of 980 nm. The FDA approved diode laser (GaAlAs: 810 nm) for soft tissue surgery in 1995 

and for sulcular debridement in 1997.3 

All the diode wavelengths are highly absorbed by hemoglobin and other pigments and 

are poorly absorbed in water. Diode laser is usually operated in a contact mode for soft tissue 

surgery or non-contact mode for deeper coagulation and most diode lasers employ a flexible 

fiber optic beam delivery system. The power output for dental use is generally around 2 to 10 

watt and can be delivered to the target tissue in continuous wave or gated pulsed modes.6 

 The diode laser is an excellent soft tissue surgical laser. Since the diode laser 

basically does not interact with dental hard tissues, the soft tissue surgery can be safely 

performed in close proximity to tooth structure. It is also indicated for cutting and 

coagulating gingiva and mucosa, for soft tissue curettage, sulcular debridement and removal 

of granulation tissue during flap surgery etc.6 

Diode lasers exhibit thermal effect by producing heat accumulation at the end of the 

fiber tip called ‘‘Hot tip effect”. The hot tip effect accelerates tissue incisions by focusing a 

large amount of laser energy at the contact point, it also produces a relatively thick 
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coagulation layer on the treated surface. The end of the fiber optic cable must have a well-

defined edge, called as “cleave” which must be inspected and re-cleaved and should be 

initiated using a carbon pigment before and during the procedure to ensure the efficient 

operation. Surgical by-products that accumulate on the fiber must be wiped to clean because 

that debris absorbs the laser energy and affects efficiency.6 

  The advantages of diode lasers such as smaller size of the units, higher efficiency, 

lower financial costs and versatile nature makes them better clinical acceptance.3 

 

BACTERICIDAL AND DETOXIFICATION EFFECT  

Bacteria are still the major etiologic agent in the development and progression of 

periodontal disease. It is widely accepted that periodontal pathogens cannot be completely 

eliminated by conventional scaling and root planing and is well known that certain 

periodontal pathogens are able to penetrate the periodontal tissues. For example, A. 

actinomycetemcomitans is found in the connective tissue of active and inactive “loci” of the 

periodontium and it is believed that P. gingivalis can penetrate oral epithelial cells. Recent 

studies showed that diode laser is absorbed selectively by pigmented chromophores, 

including melanin and hemoglobin and possibly the pigments contained in periodontopathic 

bacteria, which could make it ideal for destruction of such bacteria. Laser light also inactivate 

bacterial toxins which is diffused within the root cementum.10 

The diode laser 970 nm to 980 nm wavelength is highly absorbed into water, melanin 

and hemoglobin. Biofilm and inflamed tissue have high water content, readily attracting and 

absorbing the 970 nm and 980 nm wavelengths. Upon absorption of the laser light energy, 

they are quickly heated to 100°C, causing protein denaturation and vaporization of the 

biofilm and bacteria. So the diode lasers significantly reduces the periodontal pathogens 

present on the root surface, deep within the cementum and the inflamed inner lining of the 
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periodontal pocket.11 Thus the bactericidal and detoxification effect of diode laser on 

periodontal pathogens can be considered as a safe co-adjuvant in nonsurgical treatment of 

chronic periodontitis. This also eliminates the problem of bacterial resistance and systemic 

side effects associated with antibiotic use. 

 

PERIODONTAL POCKET TREATMENT 

Mechanical debridement of the root surface alone is the main step of non-surgical 

periodontal therapy at present. Gingival curettage after scaling and root planing using 

mechanical instruments has been shown to have no additional benefit over the routine scaling 

and root planing. However, the poor clinical outcome of gingival curettage after SRP may 

have been due to the lack of an effective tool for adequate soft tissue debridement. Compared 

to mechanical treatment using conventional instruments, the laser treatment ablate the 

inflamed lesions and epithelial lining of the soft tissue wall of the periodontal pockets.It also 

eliminates bacteria and their products from root surface and adjacent soft tissues.2 

Part of the laser energy scatters and penetrates during irradiation into periodontal 

pockets. This low level laser energy might stimulate the cells of surrounding tissue, resulting 

in reduction of the inflammatory reactions, affects cell proliferation, increases the flow of 

lymph, improving the attachment of periodontal tissue and possibly reducing postoperative 

pain. Thus, in periodontal therapy, laser treatment may serve as an alternative or adjunctive 

therapy to mechanical approaches.3 

INTERLEUKINS AND PERIODONTITIS 

The host immune system includes a complex network of interactions between cells 

and regulatory molecules. Bacterial products may perturb this system, resulting in tissue 

destruction. Microbial mechanism of host tissue damage is broadly categorized as those 
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induce direct tissue destruction by bacterial invasion and those induce indirect tissue damage 

by induction of host immune response.1 

 Exposure of bacterial endotoxins (Lipopolysaccharide) by monocytes, macrophages 

and PMNs results in the release of various host derived inflammatory mediators, mainly 

interleukin-1 (IL-1), tumor necrosis factor (TNF) and prostaglandins. These host-derived 

mediators promote extracellular matrix destruction in periodontium, stimulate bone 

resorption and activate or inhibit other host immune cells.  

Among different pro-inflammatory cytokines, interleukin-1 (IL-1) family have a 

major role in periodontal tissue destruction that exists in two forms, IL-1α and IL-1β. Both 

are potent proinflammatory cytokines and are the main constituents of what was once called 

"osteoclast activating factor”.1 

IL-1 has systemic as well as local effects on immune competent cells which 

participate in the inflammatory reaction. Some of its effects include activation of T-

lymphocytes especially T helper cell activation, proliferation of B-lymphocytes, stimulation 

of antibody production, chemotaxis of neutrophils and mononuclear cells and modulation of 

endothelial cell function.12 

IL-1β is a multifunctional cytokine with diverse biological activities. IL-1β is the 

most potent of all osteoclast activating factor and has been implicated in the pathophysiology 

of periodontal disease. IL-1β is predominantly produced by monocytes, macrophages, 

epithelial cells, neutrophils and fibroblasts, whereas the production of IL-1α is mostly 

connected with gingival epithelial cells where it performs local functions.12 

 Interleukin-1β has been attributed as a key marker of periodontal inflammation and 

disease progression including bone loss. Several investigations have been carried out 
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evaluating the correlation between concentrations of IL-1β in the gingival crevicular fluid and 

periodontal inflammation and are thought to be a critical determinant of treatment outcome. 

 

 Dukic et al (2013)13 evaluated the clinical effect of multiple adjunctive application of 

a 980nm diode laser with scaling and root planing versus the effect of scaling and root 

planing alone in 35 chronic periodontitis patients. In this split mouth study, scaling and root 

planing was performed in the control quadrant and diode laser application at day 1, 3, and 7 

along with scaling and root planing in the test quadrant. Clinical parameters were evaluated at 

baseline, 6 and 18 weeks after treatment. Result showed that compared to SRP alone multiple 

adjunctive application of a 980 nm diode laser showed significant probing depth gain only in 

moderate periodontal pockets (4 to 6 mm).  

Badeia et al (2013)14 compared the efficacy of low level and high level diode laser 

treatment in combination with scaling and root planing in patients with chronic periodontitis 

having at least 3 vital single rooted teeth and 5mm pocket depth in different quadrant. Study 

subjects were divided in to 3 groups. Group A received SRP, Group B received SRP and low-

level laser and Group C treated SRP and high-level laser. Clinical parameters were evaluated 

at baseline and 6 months after treatment. Result showed that significant improvement in 

terms of all clinical parameters at 3 and 6 months post-operatively in groups treated with high 

and low level laser compared to SRP alone. They concluded that low & high-level diode laser 

can have a beneficial effect in the treatment of chronic periodontitis in combination with 

traditional mechanical treatment. 

 Fallah et al (2010)15compared the effect of 980nm Diode laser therapy with SRP and 

SRP alone in the treatment of chronic periodontitis. A total of 42 sites in 21 patients, showing 

atleast 5mm probing pocket depth, were treated with SRP followed by diode laser application 

twice, with a 2 min gap at every 7 days for 5 weeks and SRP alone performed in control 
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group. Clinical parameters were evaluated at the baseline and 6 weeks after the treatment. 

Result showed a statistically significant improvement in clinical parameters such as BOP, GI, 

and PPD in both the groups and the GI showed significantly greater improvement in sites 

treated with Diode laser in combination with SRP compared to SRP alone. 

 Caruso et al (2008)16 compared the effects of adjunctive use of Diode laser (980nm) 

along with SRP to that of SRP alone in 13 patients with chronic periodontitis. Control group 

received SRP alone and test group received SRP with laser therapy, Clinical measurements 

and subgingival plaque samples were evaluated at baseline, 4 weeks, 8 weeks, 12 weeks and 

6 months after treatment. 8 periodontal pathogens, Aggregatibacter actinomycetemcomitans, 

Campylobacter rectus, Fusobacterium nucleatum, Tennerella forsythia, Eikenella corrodens, 

Porphyromonas gingivalis, Prevotella intermedia, Treponema denticola were evaluated using 

PCR. Result showed that additional treatment with diode laser may lead to a slight 

improvement of clinical parameters after 4, 8 and 12 weeks and no significant differences 

between the test and control group in terms of reduction of periodontal pathogens.  

 Moritz et al (1998)17 studied the long-term effect of diode laser therapy on periodontal 

pocket in 50 periodontitis patients. Test group received scaling and diode laser (810nm) 

application at 1 week, 2months and 4 months and the control group received scaling and were 

asked to rinse with H2O2 at 1week, 2week, 2month and 4 months after the treatment. Clinical 

and microbiological parameters were evaluated at 2nd week, 2nd, 4th and 6th month after 

treatment. Result showed that with diode laser application there was a significant reduction in 

the level of Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis and Prevotella 

intermedia. There was a marked reduction in probing depth and PBI than the control group. 

They concluded that the diode laser therapy, in combination with scaling, supports healing of 

the periodontal pockets through the elimination of bacteria. 
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 Alves et al (2012)18 evaluated the effect of scaling and root planing associated with 

high-intensity diode laser therapy on 36 chronic periodontitis patients. SRP was performed in 

both the groups. The test group was then irradiated with the 808±5 nm diode laser for 20 

seconds in two isolated appointments, 1 week apart. Clinical and microbiological 

examinations were performed at baseline, 6 weeks and 6 months after therapy. Result showed 

a significant improvement in all the clinical parameters and a significant reduction in black-

pigmented bacteria in both groups after 6 months and concluded that high intensity diode 

laser has no additional benefits compared to conventional periodontal treatment. 

 Birang et al (2011)19investigated the effects of Diode laser therapy (980 nm) and 

chlorhexidine gel application adjunctive to scaling and root planing in comparison with 

scaling and root planing alone in 8 chronic periodontitis patients. Clinical and 

microbiological parameters were evaluated at baseline, 1 month and 3 months after treatment. 

The results showed that SRP assisted by chlorhexidine gel and diode laser therapies exhibit 

better results than SRP alone in reducing clinical and microbiological parameters. After 3 

months the laser group showed a significant reduction in bacterial count than the gel group. 

They concluded that Diode laser associated therapy produce a long term bactericidal effect. 

Soliman et al (2014)20 evaluated the effect of diode laser therapy in reducing pocket 

depth and microbial count in 50 chronic periodontitis patients. All patients received SRP, the 

test group received diode laser (808±5nm) application for 3 sessions one week apart while the 

control group received saline irrigation only. Clinical parameters and microbial sampling 

were performed at 1st, 2nd, 4th, 6th and 10th week after treatment. Result revealed a significant 

improvement in clinical parameters and reduction in microbial count in laser group compared 

to control group. They concluded that diode laser irradiation produced a significant 

bactericidal effect. 
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Crispino et al (2015)21comparedthe effect of a 940 nm diode laser as an adjunct to 

SRP in patients with chronic periodontitis. Sixty-eight adult patients with moderate-to-severe 

periodontitis were randomly divided into two groups: test group received SRP alone and the 

control group received SRP and 940-nm diode laser therapy. Clinical parameters such as GI, 

PI and PD were recorded. Result showed that both procedures produce a significant 

improvement in GI, PI and PD, but the use of diode laser was associated with more 

significant improvement. They concluded that diode laser can be routinely associated with 

SRP in the treatment of periodontal pockets of patients with moderate-to-severe periodontitis. 

Borrajo et al in (2004)22 evaluated the clinical efficacy of InGaAsP diode laser as 

adjunct to scaling and root planing.Thirty patients suffering from moderate periodontitis were 

randomly divided into SRP and SRP with InGaAsP laser (980 nm) group. PBI, BOP and 

CAL were recorded. Both the groups showed significant improvement in clinical parameters 

at the end of third week. Reduction in BOP and PBI is slightly higher in the laser group. They 

concluded that Scaling and root planing in combination with laser produced better clinical 

improvement over traditional treatment. 

Sabraet al (2014)23 evaluated the adjunctive effect of laser therapy along with SRP in 

75 chronic periodontitis patients. Sixty patients in the test group received SRP with diode 

laser (810 nm) at 4 consecutive sessions with 2 weeks apart and the control group received 

SRP alone. Clinical parameters such as PI, BOP, PD and microbiological analysis also 

performed at 1st, 3rd, 4th, 5th, 7th, 9th and 10th week. Result showed that there was a significant 

improvement of all the clinical parameters in the test group than control group. At the end of 

treatment period the number of CFU/ml is significantly lower in the test group. They 

concluded that adjunctive diode laser therapy is more effective in enhancing healing through 

improving the clinical parameters and reducing the microbial count. 
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Hill et al (1981)24 compared the effect of various periodontal surgeries and SRP in 19 

periodontitis patients over a period of 2yrs. After evaluating the clinical parameters, each 

quadrant of the patient were randomly assigned in to 4 different treatment procedure such as 

(1) surgical pocket elimination or reduction, (2) Modified Widman flap surgery, (3) 

subgingival curettage and (4) scaling and root planing only. Result showed that none of the 

surgical modalities of treatment had any better effect than scaling and root planing alone at 

any pocket depth, indicating that a thorough cleaning of the root surfaces exposed in 

periodontal pockets is more important than the various manipulations of the surrounding 

tissues. 

Zare et al (2014)25  investigated the effect of diode laser therapy on resolution of 

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

treatment in comparison with SRP alone in 21 chronic periodontitis patients. Control group 

received SRP alone and case group received SRP with diode laser (980 nm) therapy. Gingival 

level (GL), bleeding on probing (BOP) and modified gingival index (MGI) were recorded at 

baseline and 2 months after treatment. Result revealed a significant improvement in all the 

clinical parameters in both the groups and a statistically significant reduction in BOP in test 

group than the control group. 

Castro et al (2006)26 analysed the morphological change in the root cementum after 

SRP and diode laser irradiation in 5 periodontally involved teeth and were extracted after 

conventional SRP and diode laser (980 nm) application. The teeth were analysed 

histologically for remaining debris, percentage of the observed root surface craters, exposed 

dentin, and thermal side effects such as carbonization, melting and cracking. Result revealed 

that the root surfaces instrumented with hand instruments and diode laser did not show any 

detectable surface alterations. Therefore diode laser may be routinely used as an adjunct to 

SRP because of its minimal effect on the cementum. 
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Aykol et al ( 2011) 27 evaluated the effect of low level laser therapy (LLLT) using 

diode laser (808nm) as an adjunct to nonsurgical periodontal therapy in smokers and non-

smokers with chronic periodontitis. Clinical parameters such as PD, SBI, CAL and GCF 

concentrations of MMP-1, TIMP-1, TGF-β1 and b-FGF were evaluated at baseline 1st, 3rd, 

and 6th month after treatment. Eighteen patients in the test group received LLLT at 1st, 2nd 

and 7th day after SRP and SRP alone was performed in 18 patients in the control group. Both 

the groups were further divided into smokers and non-smokers. Result showed a significant 

reduction in PD, SBI, CAL and GCF concentrations of MMP-1, TIMP-1 and TGF-β1 in 

LLLT group. Smokers in laser group showed a significant improvement in clinical 

parameters compared to smokers in the control group. They concluded that LLLT application 

as an adjunct to nonsurgical periodontal therapy improves periodontal healing. 

 Kreisler et al (2001)28 evaluated the effect of diode laser irradiation in the attachment 

of periodontal ligament cells, in 150 periodontally diseased human root surface. SRP was 

performed in all the specimens, test specimen received laser application using 810-nm diode 

laser.  Both samples were placed in culture medium and the cells were evaluated after 72hrs 

incubation. Result showed that there was no difference in pattern of cell growth and cell 

migration between the groups. The cell attachment and cell number were slightly higher in 

laser group, but not statistically significant. They concluded that the application of diode laser 

for pocket decontamination neither facilitate nor adversely influence new cellular attachment. 

Lin et al (2011)29 investigated the clinical effectiveness of laser curettage compared 

with conventional curettage using hand instruments in 18 chronic periodontitis patients.  In 

this split mouth study, the test quadrant received laser curettage using 810-nm diode laser and 

control quadrant received gingival curettage using hand instrument.  Upon completion both 

the quadrants were flooded with 1.0% chlorhexidine gluconate solution. Clinical parameters 

and visual analog scale (VAS) scores were evaluated at baseline, 1 and 4 weeks after 
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treatment. Result showed a statistically significant reduction in GI, SBI and PD and a 

significant gain in CAL in both groups after 4 weeks. However there was no significant 

difference between the two groups. The test group had a lower score for degree of discomfort 

and lesser treatment time. They concluded that diode laser curettage followed by disinfection 

with 1.0% chlorhexidine gluconate solution was an effective alternative to non-surgical 

treatment of periodontal disease. 

Gojkov-Vukelic et al (2013)30 investigated the effect of diode laser therapy (980nm) 

on the reduction of targeted anaerobic pathogens in periodontal pocket of 24 chronic 

periodontitis patients. Laser irradiation was performed twice using diode laser during a span 

of 5 days. Subgingival plaque samples were collected prior to laser irradiation and 3 months 

postoperatively for microbiological analysis. Results revealed a significant reduction in the 

level of Actinobacillus (Aggregatibacter) actinomycetemcomitans and Porphyromonas 

gingivalis after laser treatment. They concluded that diode laser irradiation reduces the 

number of active periodontal pathogens not only immediately after treatment but also 3 

months postoperatively. 

Ismaili et al (2014)31 studied the clinical effectiveness and the GCF the levels of 

Interleukin-1α (IL-1α), Interleukin -1β (IL-1β) and matrix metalloproteinase-9 (MMP-9) in 

36 chronic periodontitis patients after Low level laser therapy (LLLT). Patients were 

randomly divided in to 2 groups. Test group received low level laser therapy using Diode 

laser 635nm along with scaling and control group received scaling alone. Clinical parameters 

and GCF samples were evaluated at baseline and 10 days after treatment. Result showed a 

significant reduction in PI, PBI, PPD and levels of IL-1α, IL-1β and elevated level of MMP-9 

in the test group compared to the control group. They concluded that Low level laser therapy 

could be a beneficial adjunct to the non-surgical treatment of chronic periodontitis. 
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Sudhakar et al (2015)32 evaluated the efficacy of low level laser therapy as an adjunct 

to SRP and compared it with SRP alone performed in 10 chronic periodontitis patients. In this 

split mouth study, control side received SRP alone and test side received LLLT (Diode laser-

810 nm) on 7th day after SRP. Clinical examination and GCF collection were performed at 

baseline, 1st week and 1st and 3rdmonth after treatment. Interlukin-1β was assessed using 

ELISA. Results showed a significant improvement in all the clinical parameters on the test 

side at 1st and 3rdmonth after treatment. Similarly on the test side a significant reduction in the 

IL-1β level at 1st week was observed.  There was no significant difference in IL-1β levels 

between test and control sides at the end of 3rd month. They concluded that LLLT could be a 

beneficial adjunct to nonsurgical treatment of chronic periodontitis patients in short term 

basis. 

Ertugrul et al (2013)33 evaluated the gingival crevicular fluid levels of CCL-28, IL-1β, 

IL-8 and TNF-α in periodontally healthy, gingivitis, chronic periodontitis and generalized 

aggressive periodontitis patients. Eighty-four subjects were divided into 4 groups. Clinical 

parameters were evaluated and GCF samples were assessed in all the 4 groups. Result 

showed that periodontally healthy subjects had a significantly lower score for the clinical 

parameters. The levels of CCL28, IL-8, IL-1β and TNF-α were found to be increased in 

parallel with the severity of the periodontal disease and inflammation. They concluded that 

CCL28, IL-8, IL-1β and TNF-α may play a key role in the host response to inflammation in 

periodontal disease and could be used as an inflammatory activity marker in periodontal 

disease. 

Faizuddin et al (2003)34 investigated the level of interlukin-1β in gingival crevicular 

fluid of patients with gingivitis and periodontitis and compared it with clinically healthy 

subjects. 60 subjects were included in this study and were divided in to 3 groups of 20 each. 

GCF samples were obtained from one site in each patient and IL-1β was assessed using 
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ELISA. Result showed that the level of IL-1β is higher in periodontitis patients compared to 

gingivitis and healthy control subjects. There was a significant overlap in the level of IL-1β, 

in gingivitis and periodontitis group, which indicates the role of genetic polymorphism in 

determining the production of IL-1β. They concluded that, if IL-1β was to be used as a 

marker of periodontal disease IL-1β genotype also must be detected. 

Abdulkareem et al (2014)35 evaluated the level of interlukin-1β in gingival crevicular 

fluid and serum of patients with gingivitis and chronic periodontitis and explored whether the 

effect of IL-1β was due to its local production. They included 50 chronic periodontitis 

patients in 1st group, 25 gingivitis patients in 2nd group and 15 healthy subjects in 3rd group. 

GCF samples and 50ml venous blood samples were collected from all the patients and the 

level of IL-1β was evaluated. Periodontal parameters were also assessed. Result revealed that 

clinical parameters and the GCF IL-1β concentration was higher in chronic periodontitis 

group and the serum IL-1β concentration was similar in 1st and 2nd group. The authors state 

that this difference might be due to the local production of IL-1β and its action on the local 

environment. 

 Trombelli et al (2010)36assessed the level of IL-1β in GCF and serum of 37 

periodontally healthy subjects by experimentally inducing plaque associated gingivitis. 

Gingival inflammation was induced in one maxillary quadrant (Test side-Experimentally 

induced gingivitis) and the opposite maxillary quadrant was used as a control site (Naturally 

occuring gingivitis) and GCF IL-1β was evaluated. Result showed that IL-1β concentration 

was significantly higher in the test group and its concentration was associated with IL-1β+3954 

genotype. They concluded that the amount of plaque accumulation directly influences the 

level of GCF IL-1β in subjects with a specific IL-1β genotype. 
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Wilton et al (1992)37 evaluated the presence of Interlukin-1β in GCF taken from sites 

that showed previous evidence of destructive periodontal disease in 37 patients. They studied 

Interlukin-1β in static crevicular fluid and crevicular fluid which has accumulated after 

removal of static fluid. First GCF sample was collected for 5 seconds on a filter paper and 

1minute later the second sample was collected for 30seconds. Clinical parameters were also 

evaluated. Result showed that 68/112 strips had detectable level of IL-1β. It was present in 

both 1st and 2nd samples at 28 sites and 1st only at 4 sites and 2nd only at 8 sites. There was no 

statistically significant correlation with the plaque index, bleeding index or probable 

crevicular depth. They concluded that IL-1β was present in the GCF from sites with an 

evidence of previous periodontal destruction. 

           Orozco et al (2006)38 studied the local cytokine response in relation to clinical 

periodontal status by evaluating the concentrations of IL-1β, IL-12 and IL-18 in the GCF and 

serum of gingivitis and periodontitis patients. GCF samples and 5ml blood samples were 

collected from both the groups and interleukins levels were assessed using ELISA kit. Results 

revealed that IL-1β and IL-18 were higher in GCF of periodontitis patients and the level of 

IL-18 was higher compared to IL-1 β. In the serum, the level of IL-12 was higher than in the 

GCF of periodontitis patients. They concluded that there is an association between severity of 

periodontal disease and the levels of IL-1β, IL-12 and IL-18. 

Figueredo et al (1999)39 tested the hypothesis that the level of IL-1β in GCF was a 

characteristic trait of periodontitis rather than the degree of inflammation. They also 

evaluated the relation between IL-1β and neutrophil elastase in 18 chronic periodontitis 

patients and 13 healthy control subjects. Plaque index and gingival index were recorded, GCF 

was collected and the levels of IL-1β, elastase-α-1-antitrypsin complex, α-1-antitrypsin and 

α-2-macroglobulin were evaluated using ELISA. Result revealed that the concentration of IL-

1β was significantly higher in periodontitis patients without any significant differences 
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between shallow and deep pockets. A weak correlation between elastase activity and IL-1β 

was also observed. Elastase activity was higher in deep periodontal pockets. They concluded 

that the levels of IL-1β in GCF were increased in samples from periodontitis patients, 

regardless of severity of disease at the sampled site. 

Yoshinari et al (2008)40 explored the relationship between the clinical changes and 

interleukin levels in GCF and gingival tissues after nonsurgical periodontal therapy in 7 

chronic periodontitis patients. Clinical examination, GCF sampling and needle biopsy were 

performed at baseline and 1 month after SRP. Result showed that the PPD was significantly 

reduced 1month after SRP. The mean concentration IL-1α, IL-1β and IL-1 receptor 

antagonists were increased and expression of IL-1β m-RNA was recognized at 1month after 

SRP. Histologically inflammatory cell infiltration was slightly reduced 1month after 

treatment. They concluded that IL-1 was effective for evaluating the state of subgingival 

inflammation. 

Reis et al (2015)41 investigated the influence of nonsurgical periodontal therapy on the 

level of 4 proinflammatory cytokines such as IL-1α, IL-1β, IL-6, and TNF-α as well as anti-

inflammatory cytokine IL-10 in the GCF of chronic periodontitis patients and healthy 

controls. Clinical parameters were evaluated and GCF samples were collected to evaluate the 

cytokines level at baseline and 2 months after SRP. Result showed a statistically significant 

decrease in PPD, CAL and the levels of IL-1α, IL-1β, IL-6 but not the level of IL-10. A 

positive correlation was found between the levels of IL-1α, IL-1β, IL-10, and TNF-α with 

PPD and CAL. They concluded that IL-1α, IL-1β and IL-6 were good markers to evaluate the 

success of nonsurgical therapy in disease sites of patients with periodontitis. 

Stashenko et al (1991)42 evaluated the level of IL-1β in tissue obtained from diseased 

active, diseased inactive and healthy sites in 12 adult periodontitis patients. Tissue samples 
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were collected using tissue biopsy and IL-1β was analysed using ELISA. Clinical parameters 

were also evaluated. Result showed that diseased active sites showed significantly higher 

level of IL-1β, mean CAL and PPD than diseased inactive and healthy sites. They were able 

to conclude that IL-1β can be utilised for the detection of periodontal disease activity and it 

may be an important mediator of attachment loss in chronic periodontitis. 

Tuter et al (2001)43 evaluated the effect of phase I periodontal therapy on the levels of 

IL-1β and thiobarbituric acid reactive substances (TBARS) in twenty five patients with 

chronic periodontitis. Measurement of clinical parameters and quantification of GCF IL-1β 

using ELISA were done at initial examination and 6 weeks after phase I therapy and the level 

of TBARS was evaluated using flurometer, from the gingival tissue samples obtained during 

modified widman flap operation. The results of the study shows that the levels of IL-1β   and 

TBARS were higher in periodontitis patients compared to periodontally healthy subjects and 

the phase I periodontal therapy resulted in a significant reduction the IL-1β levels compared 

to control subjects. They concluded that IL-1β and TBARS are valuable in detecting active 

periodontal disease and monitoring the disease management. 

Nguyen et al. (2015)44 evaluated the adjunctive use of diode laser therapy along with 

SRP in the levels of GCF IL-1β. Twenty two patients under regular maintenance therapy 

having probing depth of ≥ 5mm with bleeding of probing were treated with SRP + laser or 

with SRP alone. Clinical parameters and GCF IL-1β were measured at baseline and at 3 

months. The results of the study shows that sites treated with SRP + Laser and SRP alone 

resulted in statistically significant reductions in PD and BOP and gains in CAL at 3 months 

compared to baseline and on intergroup comparison no significant difference between the two 

therapies were found. Similarly, differences in GCF IL- 1β levels between the groups were 

not statistically significant. They concluded that during periodontal maintenance therapy 

adjunctive use of laser did not provide any added beneficial effects. 
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Saglam et al (2014)45 investigated the clinical and biochemical effect of diode laser 

therapy as an adjunct to SRP in 30 chronic periodontitis patients. Test group received SRP 

followed by diode laser application and control group received SRP alone. Clinical 

parameters and GCF levels of IL-1β, IL-6, IL-8, MMP-1, MMP-8 and TIMP-1 were analysed 

at baseline 1, 3, and 6 months after treatment. Result revealed a statistically significant 

improvement in all the clinical parameters at all-time points compared to baseline in both the 

group. The total amount of IL-1β, IL-6, MMP-1, MMP-8, and TIMP-1 decreased and IL-8 

increased after treatment in both test and control groups. The level of MMP-8 was lower in 

the test group at 1 month compared to the control group and there is no up regulation of 

TIMP-1 in the test group while there is an increase in MMP-1 at 6 months. 
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 PATIENT SELECTION 

The patients who participated in the study were out patients who visited the Department 

of Periodontology, KSR Institute of Dental Science and Research, Tiruchengode, Tamilnadu. A 

total of 20 patients were selected based on inclusion and exclusion criteria.  The study protocol 

was analyzed and approved by the Institutional Ethical Committee and Review Board. Written 

and verbal informed consent was obtained from the selected patients. This study was carried out 

for a period of 3 months. 

 

SELECTION CRITERIA 

INCLUSION CRITERIA 

1. Patients between 25 – 60 years of age. 

2. Patients with a diagnosis of generalized chronic periodontitis. 

3. Minimum of 10 teeth with at least two teeth with ≥5 mm probing depth in each arch. 

4. Free of systemic complications which could interfere with periodontal healing. 

5. No periodontal treatment during the previous 12 months. 

EXCLUSION CRITERIA 

1. Use of antibiotics or anti-inflammatory drugs for the last 6 months. 

2. Immunocompromised individual. 

3. Patients with advanced periodontal destruction. 

4. Pregnancy and lactation. 

5. Patients using tobacco in any form. 
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RANDOMIZATION 

Randomization of the test and control quadrants was done by coin toss method. Test site 

received SRP and Diode laser (980 nm) application and control sites received SRP alone. 

ARMAMENTARIUM 

1. Sterile surgical gloves 

2. Mouth mirror 

3. William’s calibrated periodontal probe 

4. Explorer 

5. Cotton pliers 

6. Kidney tray 

7. Sterilized cotton pellets and gauze 

8. Povidone iodine 

9. Micro capillary tube 

10. Pipette 

11. Syringe 

12. Plastic vials 

13. Phosphate buffer solution 

14. Thermocol box 

15. Ice cubes 

16. Set of 7 Gracey curettes 

17. Normal saline 

18. Local anaesthetics ( 2% lignocaine with 1:80,000 adrenaline) 
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19. Topical anaesthesia (Lignocaine gel) 

20. Semiconductor diode laser (980 nm) 

21. Safety glasses 

22. Disposable fiber optic tips 

23. High suction 

24. ELISA kit 

25. ELISA reagent 

26. ELISA reader 

27. Digital camera 

 

INDICES AND MATERIALS USED FOR CLINICAL OBSERVATION 

CLINICAL PARAMETERS 

1. Plaque Index (Modification by Loe H 1967)
46

 

2. Gingival Index (Modification by Loe H 1967)
46

 

3. Probing pocket depth
1 

PLAQUE INDEX  

  Plaque index was described by Silness P and Loe H in 1964 and modified by Loe H in 

1967.
 

Method: All teeth were examined at four surfaces at each tooth (Mesio-facial, Facial, Disto-

facial, and Palatal/Lingual) and were scored using mouth mirror and dental explorer. 
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SCORING CRITERIA 

Score  Criteria 

0 No plaque 

1 A film of plaque adhering to the free gingival margin and adjacent area of the 

tooth. The plaque may be seen only by running a probe across the tooth surface. 

2 Moderate accumulation of soft deposits within the gingival pockets, on the 

gingival margin and/or adjacent tooth surface, which can be seen by the naked 

eye. 

3 Abundance of soft matter within the gingival pocket and/or on the gingival 

margin and adjacent tooth surface 

 

CALCULATION OF PLAQUE INDEX 

Plaque index for the area: Each area (Disto-facial, Mesio-facial, facial and lingual) is assigned a 

score from 0 to 3. 

Plaque index for a tooth: The scores from the four areas are calculated and divided by four. 

Plaque index score for the individual: The scores for each tooth were added and then divided by 

the total number of teeth examined. The scores range from 0 to 3. 

Plaque index score for a group: The indices for each member of a group or a population is added 

up and then divided by the total number of individuals in the group or the population. 
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INTERPRETATION 

Excellent 0 

Good  0.1-0.9 

Fair 1.0-1.9 

Poor 2.0-3.0 

 

GINGIVAL INDEX  

Gingival index (GI) was developed by Loe and Silness in 1963 and modified by Loe in 

1967.  The tissues surrounding each tooth are divided into four gingival scoring units: Disto 

facial papilla, Facial margin, Mesio-facial papilla and the entire lingual gingival margin. The 

teeth and gingiva should be dried lightly with a blast of air and /or cotton rolls and evaluated 

using mouth mirror and periodontal probe. 

SCORING CRITERIA 

Score  

 
Criteria  

 

0 Absence of inflammation/normal gingiva.  

 

1 Mild inflammation: slight change in color, slight edema; no bleeding on 

probing  

2 Moderate inflammation: moderate glazing, redness, edema and hypertrophy, 

bleeding on probing 

3 Severe inflammation: marked redness and hypertrophy, ulceration, tendency to 

spontaneous bleeding.  
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CALCULATION 

Gingival index score for the area: Each area (Disto-facial, facial, Mesio-facial, lingual) is 

assigned a score from 0 to 3. 

Gingival index score for a tooth: The scores from the four areas of the tooth are added and then 

divided by four.  

Gingival index score for the individual: The indices for each of the teeth are added and then 

divided by the total number of teeth examined. The scores range from 0 to 3.  

Gingival index score for a group: The indices for each member for a group or population is 

added up and then divided by the total number of individuals in the group or population. 

INTERPRETATION 

Gingival scores  

 

Condition  

0.1-1.0 Mild Gingivitis  

1.1-2.0 Moderate Gingivitis  

2.1-3.0 Severe Gingivitis  

 

PROBING POCKET DEPTH 

Probing depth was measured from gingival margin to the base of the pocket using a 

William’s calibrated periodontal probe. Six measurement were made per tooth (mesiobuccal, 

midbuccal, distobuccal, mesiolingual, midlingual and distolingual) 
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GCF COLLECTION 

GCF samples were collected from one site having probing pocket depth ≥ 5mm, both in 

control and test quadrants in each patient at baseline and after 3months. 

After drying the selected area, supragingival plaque was removed using Gracey curettes. 

Care was taken not to touch the gingival margins. After which, the area was isolated with sterile 

cotton rolls to prevent saliva contamination. GCF was collected by gently placing the sterile 

microcapillary tube at the entrance of the gingival sulcus. A standardized volume of 1μl was 

collected from each patient using the caliberated volumetric microcapillary tubes, which has 

black color code at 1μl to 5μl. Maximum of 10-15 minutes were allotted for collection of each 

sample. If the GCF was not expressed within the allotted time, the sites were excluded. This was 

done to ensure atraumatism. The micro pipettes that were suspected to be contaminated with 

blood or saliva were also excluded. Collected GCF samples were immediately transferred to an 

air tight plastic vial and were diluted with phosphate buffer saline up to 100 μl and immediately 

transferred and stored at -70
o
c. 

NON-SURGICAL PERIODONTAL THERAPY 

Both control and test group received non-surgical periodontal therapy (scaling and root 

planing). During the first visit (at baseline) complete scaling using ultrasonic scaler was 

performed in the test and control quadrant. Oral hygiene instructions were given to all the 

subjects. One week after complete scaling (the second visit) root planning was performed in both 

test and control quadrants using Gracey curettes until a smooth, hard and calculus-free root 

surface was achieved. The test quadrant received adjunctive application of diode laser after root 

planing. 
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LASER TECHNIQUE 

Laser application was performed using semiconductor diode laser unit (Zolar Technology 

&Mfgco.Inc,Canada; wavelength 980 nm). Before using the laser, parameters such as treatment 

option, energy output and pulse duration were determined based on manufacturers’ instructions. 

Prime importance was given to laser safety. Protective eye glasses were worn by patient, 

operator and assistant. Highly reflective instruments were avoided. Topical anesthesia in the 

form of 2% lignocaine hydrochloride gel was applied to the test site.  

The energy output was set at 1.5W with a pulse mode interval of 20 ms and pulse length 

of 20 ms delivering 20s/cm
2
 and 15 J/cm

2
 of energy. Irradiation was accomplished with a 400 

µm fiber optic delivery system. The fiber was inserted into the periodontal pocket parallel to the 

long axis of the root surface, the device was activated and the fiber was slowly moved in apico-

coronal direction in a sweeping motion during the laser light emission. This was done from 

mesial to distal at the buccal aspect for 10 s and distal to mesial at the lingual aspect for 10 s 

reaching a total of 20 s for each tooth. The periodontal pocket was irrigated with saline solution 

after each session of irradiation. The laser application was repeated on 3
rd

 and 7
th

 day. If patient 

reported any sensitivity, instruction was given to use desensitizing tooth paste (Thermoseal). The 

patients were recalled after 3 months for recording of plaque index, gingival index, probing 

pocket depth and for GCF evaluation.  

ASSAY PROCEDURE 

The IL-1β levels in the collected GCF samples were measured using Enzyme Linked 

Immunosorbent Assay (ELISA). The assay employed the quantitative Sandwich ELISA 

technique. 
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ELISA is one of the immunoassay method using antibodies to capture an antigen and an 

enzyme labeled antibody to estimate the amount of antigen. A Sandwich ELISA quantifies the 

amount of antigen between two layers of antibody. The desired antigen is captured by one 

antibody and bound to the plate. A second antibody binds the immobilized antigen for detection 

and quantification. The antigen must contain at least two non-overlapping epitope sites capable 

of binding different antibodies, since at least two antibodies act in the sandwich. 

MATERIALS USED TO ASSESS INTERLEUKIN-1β LEVEL BY ELISA 

Assay plate (Microtiter 96 wells) 

Plate sealer for 96 wells 

Standard 

Standard Diluent: 1×20mL 

Biotin-antibody (100 x concentrations) 

Biotin-antibody Dilution fluid 

HRP-avidin (100x concentration) 

HRP-avidin Dilution fluid 

TMB Substrate: 1×9mL 

Stop Solution: 1×6mL 

Wash Buffer (30 × concentrate): 1×20mL 

Microplate reader with 450 ± 10-nm filter 
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Precision single or multi-channel pipettes and disposable tips 

 Eppendorf tubes for diluting samples 

 Deionized or distilled water 

Absorbent paper for blotting the microtiter plate 

 Container for wash Solution 

An incubator which can provide stable incubation conditions up to 37°C±0.5°C. 

100 ml and 500 ml graduated cylinders. 

TEST PRINCIPLE 

The microtiter plates were pre-coated with a biotin-conjugated antibody specific to IL-1β. 

Standards or samples were then added to the appropriate microtiter plate wells. Next, Avidin 

conjugated to Horseradish Peroxidase (HRP) was added to each microtiter plate well and 

incubated, after TMB substrate solution was added. Only those wells that contain IL-1β, biotin-

conjugated antibody and enzyme-conjugated Avidin exhibited a change in color. The enzyme-

substrate reaction was terminated by the addition of sulphuric acid solution and the color change 

was measured spectrophotometrically at a wavelength of 450nm ± 10nm. The concentration of 

IL-1β in the samples was then determined by comparing the optical density of the samples to the 

standard curve. 
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REAGENT PREPARATION 

Biotin-antibody (1x) Preparation: 

 The vial was centrifuged before opening. Biotin-antibody required a 100-fold dilution 

and the suggested 100-fold dilution was is 10 μl of Biotin-antibody + 990 μl of Biotin-antibody 

Diluent.  

HRP-avidin (1x) preparation: 

Vial vas centrifuged before opening. HRP-avidin required a 100- fold dilution, and the 

suggested 100-fold dilution was 10 μl of HRP- avidin + 990 μl of HRP-avidin Diluent.  

Wash Buffer(1x) preparation: 

20 mL of Wash Solution concentrate (30×) was diluted with 580 mL of deionized or 

distilled water to prepare 600 mL of Wash Solution (1×). If crystals were formed in the Wash 

Solution concentrate (30×), the solution was warmed to room temperature and was mixed gently 

untill the crystals were completely dissolved. 

Standard preparation 

  The Standard was reconstituted with 1.0 mL of Standard diluent and kept for 10 minutes 

at room temperature. The solution was shaked gently (not to foam) until the crystals were 

completely dissolved. The reconstitution of the standard produced a stock solution of 10ng/ml 

and the concentration of the standard in the stock solution was 2,000 pg/ml. Lower standard 

solutions were prepared by a dilution program as shown below. 
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                                  Figure 3: Sample dilution 

 

500 μl of Sample Diluent was pipetted into each tube (S0-S6). The stock solution was 

used to prepare a double dilution series. Each tube was mixed thoroughly before the next 

transfer. 7 points of diluted standards were setup, such as 1,000 pg/mL, 500 pg/mL, 250 pg/mL, 

125 pg/mL, 62.5 pg/mL, 31.2 pg/mL, 15.6 pg/mL and the last EP tubes with Standard Diluent 

was blank as 0 pg/ml. The undiluted Standard served as the high standard (1,000 pg/ml).  

5. TMB substrate - The needed dosage of the solution was aspirated with sterilized tips and care 

was taken not to dump the residual solution into the vial again. 

ASSAY PROCEDURE   

All the reagents and samples were brought to room temperature before use. The samples 

were centrifuged again before assay and all the reagents, working standards and samples were 

prepared.  

1. Wells for diluted standard, blank and sample were determined and 7 wells for standard and 1 

well for blank were prepared. 100 μl of standard and sample was added in 7 wells and 100 µl 

blank and samples were added to the last well.  The plate sealer was covered and incubated for 2 

hours at 37
0
C.  
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2. The liquids were removed from each well.  

3. 100 μL of Biotin-antibody (1x) was added to each well and incubated for 1 hour at 37
o
C after 

covering it with the Plate sealer. After warming to room temperature it was mixed gently until 

solution appeared uniform.  

4. The solution and wash was aspirated with 350 μL of 1× wash solution to each well using a 

squirt bottle, multi-channel pipette, manifold dispenser or auto-washer, and was left to sit for 1to 

2 minutes. The remaining liquid from all wells was removed completely by snapping the plate 

onto the absorbent paper and the process was repeated two times for a total of three washes. 

After the last wash, any remaining wash buffer was removed by aspirating or decanting. The 

plates were inverted and blot against the absorbent paper.  

5.100 μL of HRP-avidin (1x) was added to each well and the microtiter plate was covered with a 

new adhesive strip and incubated for 1 hour at 37°C. 

 6. The aspiration/wash process was repeated 5 times as conducted in step 4. 

7. 90 μL of TMB Substrate Solution was added to each well and was covered with a new Plate 

sealer. Incubation was done for 15 - 25 minutes at 37
o
C (without exceeding 30 minutes) and was 

carefully protected from light. On addition of Substrate Solution liquid turned blue in color.  

8. 50μL of Stop Solution was added to each well and the liquid turned yellow subsequently. The 

liquid was mixed by tapping the side of the plate. If color change was not uniform, the plate was 

gently tap to ensure thorough mixing.  
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9. Any drop of water and fingerprint on the bottom of the plate was removed and ensured that 

there were no bubbles on the surface of the liquid. The microtiter plate reader was activated and 

the measurements were conducted at 450 nm immediately. 

SENSITIVITY 

The minimum detectable dose of IL-1β is typically less than 6.4 pg/ml. The sensitivity of 

this assay, or Lower Limit of Detection (LLD) was defined as the lowest protein concentration 

that could be differentiated from zero. It was determined by adding two standard deviations to 

the mean optical density value of twenty zero standard replicates and calculating the 

corresponding concentration. 

SPECIFICITY  

This assay has high sensitivity and excellent specificity for detection of IL-1β. No 

significant cross-reactivity or interference between IL-1β and analogues was observed. 

PRECISION  

Intra-assay Precision (Precision within an assay) CV<10%: 

 Three samples of known level of IL1β were tested 20 times on one plate to assess the 

intra-assay precision 

Inter-assay Precision (Precision between assays) CV<12%: 

 Three samples with known level of IL-1β were tested 20 times on 3 different plates to 

assess the Inter-assay Precision. 
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FIGURE 4: ARMAMENTARIUM FOR GCF COLLECTION 

FIGURE 5: ARMAMENTARIUM FOR 

NONSURGICAL THERAPY 

     FIGURE 6: ARMAMENTARIUM FOR DIODE LASER 
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Figure 7a: Labial View  Figure 7b: Test Side 

 Figure 7c: Control Side      Figure 7d: Palatal View 

Figure 7e: Probing Depth Test Side Figure 7f: Probing Depth Control Side 

                           FIGURE 7: PRE OPERATIVE VIEW 
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      Figure 8a: Eppendrof Tubes And Micro Pipettes.                          Figure 8b: Adding PBS   

 

 

 

 

 

 

 

 

 

 

 

FIGURE 9: GCF COLLECTION 

Figure 9a: Control Side Figure 9b: Test Side 

Figure 9c: Transferring GCF In To Vial 
 

  Figure 9d: Vials Stored At -20
0
c (In Ice) For  

Transferring 

FIGURE 8: ADDING PHOSPHATE BUFFER SOLUTION 
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FIGURE 10: CLINICAL PROCEDURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10a: SRP Test Side  Figure 10b: SRP Control Side 

Figure 10c: Diode Laser Application 

1
st

 Visit 

Figure 10d: Diode Laser Application 

                   2
nd

 Visit 

Figure 10e: Diode Laser Application 

3
rd 

Visit 
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Figure 11a: Labial View         Figure 11b: Test Side 

Figure 11c: Control Side 
Figure 11d: Palatal View 

Figure 11e: Probing Depth Test Side Figure 11f: Probing Depth Control Side 

                                 FIGURE 11: POST OPERATIVE VIEW 



MATERIALS AND METHODS 

 

47 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    FIGURE 12: GCF COLLECTION POST OPERATIVE 

Figure 12b: Control Side Figure 12a: Test Side 

Figure 13a: Samples For Processing 

Figure 13c: ELISA Reader  

Figure 13b: Addition Of Samples To 

The Primary Antiboby 

Figure 13d: Results Obtained From 96 Wells 

ELISA Kit 

FIGURE 13: GCF ANALYSIS USING ELISA 
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PAIRED t TEST: 

Paired t test is applied when there is a pair of data from single element in an 

observation. Data are collected before and after the intervention, so that the same group acts 

as both case and control. Then the mean of both the groups are compared to get the t value. 

 

ANCOVA test: 

This analysis is used as a procedure for the statistical control of an uncontrolled 

variable in an experiment. The influence of the uncontrolled variable is usually removed by 

simple linear regression method and the residual sums of squares are used to provide variance 

estimates. 

 

P value: 

The P value or calculated probability is the estimated probability of rejecting the null 

hypothesis of a study question when that hypothesis is true. Differences between the two 

populations were considered significant when p < 0.05. 
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         The present study was undertaken to evaluate the effectiveness of Diode laser (980 nm) 

therapy as an adjunct to scaling and root planing in chronic periodontitis patients. A total of 

20 patients were included in this study, during the study 1 participant did not complete the 

study and was excluded from the analysis. Clinical and biochemical evaluations were 

performed pre-operatively and repeated 3 months post-operatively. 

Table 1 and Graph 1and 2 shows the comparison of the clinical and biochemical 

parameters before intervention in the test and control groups. 

A non-significant p-value on comparing the mean values of all the selected clinical 

and biochemical parameters reveals that before intervention two groups were similar. 

Table 2 and Graph 3and 4 shows the comparison of the clinical and biochemical 

parameters in the sites treated with scaling and root planing alone from baseline to 3 months. 

The mean plaque index and gingival index scores before intervention were 2.34 and 

2.12 respectively. Three months post intervention shows a statistically significant reduction 

in the plaque and gingival index score to 1.07 and 1.33 respectively 

Scaling and root planing resulted in statistically significant probing pocket depth 

reduction from 4.79 mm to 2.66 mm. Similarly mean GCF Interleukin 1β also showed a 

statistically significant reduction from 382.27 to 233.62.  

Table 3 and Graph 5 and 6 shows the comparison of the clinical and biochemical 

parameters in the sites treated with diode laser adjunct to SRP from baseline to 3 months. 
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The mean plaque index and gingival index before intervention were 2.33 and 2.12 

respectively. Three month post intervention shows a statistically significant reduction in 

plaque and gingival index score to 1.07 and 0.82 respectively. 

Diode laser application adjunct to SRP resulted a statistically significant reduction in 

probing pocket depth from 4.80mm to 2.36mm. Similarly the mean interleukin-1β level also 

showed statistically significant reduction from 380.55 to 209.66 

Table 4 and Graph 7 and 8 shows the comparison of the clinical and radiographic 

parameters between the test and the control groups at 3 months post operatively. 

The mean score values for the test and control group in terms of plaque index were 

1.07 and 1.07. The non-significant P– value indicates that no significant improvement 

occurred for the test group compared to the control group at the end of 3 months. 

The mean score value for the test and control group in terms of gingival index were 

0.82 and 1.33 respectively. The significant P– value indicates that a statistically significant 

improvement occurred for the test group compared to the control group at the end of 3 

months. 

There was a statistically significant difference in the mean probing depth between the 

test group (2.36 mm) and the control group (2.66 mm). The mean value for the GCF 

Interleukin 1β between the test (209.66) and control group (233.62) showed a significant p-

value which indicates a statistically significant improvement the end of third month 

Table no. 5 shows the comparison of the mean plaque index at the end of the 3
rd

 

month between the test group and control group.   

The Paired t test indicates that both the groups are equally effective.  However, the 

initial plaque level might have influence on the post plaque level, though the mean values are 
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similar before intervention.  Because of that ANCOVA test has been applied to compare the 

mean plaque index score between test and control group at the end of the 3
rd

 month after 

controlling the plaque index score before intervention.   

The non-significant p-value of the “before intervention” infers that initial plaque 

index score has no influence on the plaque index score at the end of sixth month. Further, the 

non-significant p-value of the “Group" infers that even after controlling the initial plaque 

level, the two groups are equally effective in reducing the plaque level. 

Table no.6 shows the comparison of mean gingival index at the end of the 3rd month 

between the test and control groups after controlling the gingival index before intervention.  

The ANCOVA test has been applied to compare the mean gingival index scores at the 

end of the 3
rd

 month after controlling the gingival index score before intervention. The non-

significant P-value of “Before intervention” infers that gingival index before intervention has 

no influence on the gingival values at the end of the third month. Further, the non-significant 

p-value of the “Group” infers that both the groups are equally effective even after the 

controlling the gingival level before intervention. 

Table no.7 shows the comparison between the mean probing depth at the end of the 

third month after controlling with the probing depth level before intervention.  

ANCOVA statistical test applied to compare the mean probing depth between test and 

control group at the end of the 3
rd

 month after controlling the probing depth before 

intervention. The significant p-value of the “Before intervention” infers that probing depth 

level before intervention has influence on the probing depth level at the end of the sixth 

month. i.e. for a patient with a large probing depth before intervention will have a large 

probing depth at the end of the third month also.  This is true for both the groups. 
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Further the non-significant P-value of the “Group” infers that even after the 

controlling the probing depth level before intervention the mean reduction occurs between the 

two groups has been similar. i.e. Both the interventions are equally effective, however the 

initial  probing depth influences on the reduction at the end of the third month for  both  the 

treatments. 

Table no.8 shows the comparison between the mean Interleukin 1β at the end of the 

third month after controlling with the mean Interleukin 1β before intervention.  

ANCOVA statistical test has been applied to compare the mean Interleukin 1β 

between test and control group at the end of the third month after controlling with the mean 

Interleukin- 1β before intervention. 

The significant p-value of the “Before intervention” infers that Interleukin 1β level 

before intervention has influence on the Interleukin 1β level at the end of the third month. i.e. 

for a patient with a large Interleukin 1β before intervention will have a large Interleukin 1β at 

the end of the third month also.  This is true for both the groups.  

Further the non-significant P-value of the “Group” infers that even after the 

controlling the mean Interleukin- 1β level before intervention, the mean reduction occurs 

between the two groups has been similar. i.e. Both the interventions are equally effective, 

however the initial  Interleukin 1β influences on the reduction at the end of the third month   

both  the treatments. 
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Table No.1: Mean and standard deviation of Clinical and Biochemical parameters before 

treatment by group wise 

 
Test group Control group 

  

 
Mean SD Mean SD 

Paired t-

test  value 

P value 

Plaque Index 2.3379 .12426 2.3463 .12052 -.562 .581 

Gingival Index 2.1232 .09147 2.1253 .07727 -.117 .908 

Probing depth 4.8011 .20355 4.7989 .17527 .060 .953 

Interleukin- 1β 380.5516 15.68907 382.2753 14.15277 -.624 .541 
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Graph No.1: Mean and standard deviation of Clinical parameters before treatment by group 

wise 

 

 

Graph No.2: Mean and standard deviation of Biochemical parameters before treatment by 

group wise:  
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Table No.2: Mean and standard deviation of the clinical and biochemical parameter at 

baseline and at 3
rd

 month for patients treated with SRP (control group) 

 
Baseline 

 

At the end of 3 month 

 

 
Mean SD Mean SD 

Paired t-

test  value 

P value 

Plaque Index 2.3463 .12052 1.0763 .12056 38.580 <0.001 

Gingival Index 2.1253 .07727 1.3389 .07930 35.622 <0.001 

Probing depth 4.7989 .17527 2.6653 .23852 56.622 <0.001 

Interleukin-1β 382.2753 18.08137 233.6211 14.15277 -33.224 <0.001 
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Graph No.3: Mean and standard deviation of the clinical parameter at baseline and at 3
rd 

month for patients treated with SRP (control group) 

 

 

Graph No.4: Mean and standard deviation of the biochemical parameter at baseline and at 3
rd

 

month for patients treated with SRP (control group) 
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Table No.3: Mean and standard deviation of the clinical and biochemical parameters at 

baseline and at 3
rd

 month for patients treated with SRP and Diode laser (Test group). 

 
Baseline 

 

At the end of 3 month 

 

 
Mean SD Mean SD 

Paired t-test  

value 

P value 

Plaque Index 2.3379 0.12426 1.0742 0.14342 31.955 <0.001 

Gingival Index 2.1232 0.09147 0.8295 0.10162 41.234 <0.001 

Probing depth 4.8011 0.20355 2.3679 0.2657 53.920 <0.001 

Interleukin- 1β 380.5516 15.68907 209.6616 12.18545 59.009 <0.001 
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Graph No.5: Mean and standard deviation of the clinical parameter at baseline and at 3
rd

 

month for patients treated with SRP and Diode laser (Test group). 

 

 

Figure No. 6: Mean and standard deviation of the Biochemical parameter at baseline and at 

3
rd

 month for patients treated with SRP and Diode laser (Test group). 
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Table No. 4: Mean and standard deviation of clinical and biochemical parameters at the end 

of 3
rd

 month after treatment by group wise 

 
Test group Control group 

  

 
Mean SD Mean SD 

Paired t-

test  value 

P value 

Plaque Index 1.0742 0.14342 1.0763 0.12056 -.103 .919 

Gingival Index 0.8295 0.10162 1.3389 0.07930 -18.224 <0.001 

Probing depth 2.3679 0.26570 2.6653 0.23852 -6.342 <0.001 

Interleukin 1β 209.6616 12.18545 233.6211 18.08137 -6.916 <0.001 
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Figure No.7: Mean and standard deviation of clinical parameters at the end of 3
rd

 month after 

treatment by group wise 

 

 

Figure No. 8: Mean and standard deviation of biochemical parameters at the end of 3
rd

 month 

after treatment by group wise 
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Table No.5: Comparison of Mean Plaque index score at the end of 3
rd

 month by group wise 

after controlling with the plaque index score before intervention. 

Plaque Index Mean SD ANCOVA Test Result 

Source F-value P-value 

Test  group 1.0742 .14342 Before 

intervention 

1.880 .179 

Control group 1.0763 .12056 Group .059 .810 

 

 

Table No.6: Comparison of Mean Gingival index score at the end of 3
rd

 month by group wise 

after controlling with the gingival index score before intervention. 

Gingival Index Mean SD ANCOVA test result 

Source F-value P-value 

Test  group .8295 .10162 Before 

intervention 

.459 .503 

Control group 1.3389 .07930 Group .001 .974 
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Table No.7: Comparison of Mean Probing depth level at the end of 3
rd

 month by group wise 

after controlling with the Probing Depth level before intervention. 

Probing depth Mean SD ANCOVA test result 

Source F-value P-value 

Test  group 

2.3679 .26570 

Before 

intervention 

32.275 .000 

Control group 2.6653 .23852 Group .014 .905 

 

 

Table No.8: Comparison of Mean Interleukin-1β level at the end of 3
rd

 month by group wise 

after controlling with the Interleukin-1β level before intervention. 

Interleukin 1β Mean SD ANCOVA test result 

Source F-value P-value 

Test  group 

209.6616 12.18545 

Before 

intervention 

6.828 .013 

Control group 233.6211 18.08137 Group .283 .598 
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Chronic periodontitis is a result of chronic inflammatory response to the accumulated 

microbial plaque and calculus on the root surface of the tooth. Toxic substances produce by 

microbes initiate the release of inflammatory mediators which results in the host mediated 

destruction of periodontal tissue.    

The bacteria present in the diseased pocket epithelium produce a greater damage to 

the underlying connective tissue. The removal of this infected epithelium will promote 

healing of the connective tissue.
2 

The nonsurgical therapy by means of scaling and root 

planing helps in the removal of subgingival plaque, calculus and necrotic cementum. SRP 

leads to some amount of inadvertent curettage, which helps in the removal of the infected 

sulcular epithelium. But SRP may not completely eliminate the microbes which are located 

deep within the periodontal tissue, within the dentinal tubule and other inaccessible areas. 

To overcome these limitations laser has been introduced as an adjunct to nonsurgical 

periodontal therapy. Diode laser has the advantage of bactericidal and detoxification effects. 

The application of laser energy within the gingival sulcus results in the complete removal of 

pocket epithelium
3
. Antibacterial studies of laser treatment as an adjunct to SRP by Moritz et 

al (1998)
17

, Gojkov-Vukelic et al (2013)
30 

and Soliman et al (2014)
20 

found that  laser energy 

can penetrate 1-2mm deep within the underlying connective tissue, which helps in removal of 

pigment containing bacteria especially Actinobacillus actinomycetemcomitans and 

Porphyromonas gingivalis  

The photothermal effect of diode laser on the tooth surface helps to remove the 

bacteria present in the necrotic cementum and underlying dentinal tubules. Through this 

photothermal and photodisruptive effects diode laser application can produce a complete 

removal of pathogens within the periodontal pocket, which results in the healing of 

periodontal tissue and new attachment.
7 
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Lipopolysaccharide is a key microbial stimulus that initiates the release of various 

inflammatory mediators especially the pro-inflammatory cytokine interleukin 1 beta (IL-1β). 

According to Abdulkareem et al (2014)
35

, Figueredo et al (1999)
39 

the level of IL-1β 

increased in parallel with the severity of periodontal disease and inflammation and reduced 

after the periodontal therapy, and is considered as a key marker to evaluate the success of 

periodontal therapy. The adjunctive diode laser application produces the bactericidal and 

detoxification effect. This helps to reduce the inflammation within the periodontal pocket. 

The effect of laser therapy in the reduction of inflammation was evaluated through the 

assessment of GCF interleukin 1β level. 

         In the present study we have evaluated the effectiveness of multiple application of 980 

nm diode laser adjunctive to SRP through the assessment of clinical and biochemical (IL-1β) 

parameters. We have treated 16 females and 4 males with generalized chronic periodontitis. 

Control sites were treated with SRP and in the test site along with SRP adjunctive diode laser 

therapy (980 nm) was also done at the same appointment and then repeated on 3
rd

 and 7
th

 day 

after scaling and root planing. 

Scaling and root planing is effective and reliable in altering the microbial etiologic 

factors in periodontal disease. In this study, the control group in which SRP was performed 

showed significant improvement in all the clinical parameters such as PI, GI, PD and GCF 

IL-1β level at the end of third month. Reduction in IL-1β following SRP have been earlier 

reported by Tuter et al (2001)
43 

and Reis et al (2015)
41

. 

Improvement in clinical parameters after SRP in chronic periodontitis patients were 

observed by Hill et al (1981)
24 

and Yoshinari et al (2008)
40

. Though no significant 

improvement in IL-1β levels were noted which can be attributed to the persistence of 

inflammation during a period of 1 month after SRP. 
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The test sites were treated with diode laser (980 nm) as an adjunct to SRP and we 

observed significant improvement in clinical parameters such as PI, GI, PPD and GCF IL-1β 

level at the end of third month. We repeated the laser application at day 1, 3 and 7. Since 

Alves et al (2013)
18

, Nguyen et al (2015)
44

, Zare et al (2014)
25

, Borrajo et al in (2004)
22 

have 

not found any added benefits of single application of diode laser as an adjunct to SRP. 

In our study three month post-operative evaluation of sites treated with diode laser 

(980 nm) revealed a statistically significant improvement in clinical parameters such as GI, 

PPD and the GCF IL-1β level than the control sites.  

The results of the present study are in accordance with the studies conducted by 

Fallah et al (2010)
15

, Dukic et al(2013)
13

, Soliman et al (2014)
20

, Lin et al (2011)
28

, Badeia et 

al (2013)
14

, Sabra et al (2014)
23

, Caruso et al (2008)
16 

with diode laser using varying 

wavelength, frequencies, application time as an adjunct to SRP and found a significant 

improvement in clinical parameters. 

Similar to our study Saglam et al (2014)
45

, Ismaili et al (2014)31 and Crispino et al 

(2015)
21

demonstrated that, adjunctive application of diode laser improved clinical parameters 

and reduced post treatment the levels of GCF of IL-1β. 

Contrary to our finding Alves et al (2013)
18 

observed that multiple adjunctive 

application of diode laser produced no superior effect in the reduction of clinical parameters 

compared to SRP alone. Similarly Sudhakar et al (2015)
32 

found that multiple adjunctive 

application of diode laser produced no added benefits in the reduction GCF IL-1β level 

compared to SRP alone.  

These controversial reports might be due to the difference in the modalities of 

treatment especially using different wavelength, pulse energy, frequency of application and 
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application skill of the clinician. The diameter of fiber tip and constant cooling of fiber tip 

also play a major role in the efficacy of laser. The difference in sampling method and assay 

procedure can also affect the GCF 1L-1β level. 

The limitations of this study include the inability to assess whether the technique is 

standardized. New attachment and bactericidal effects of the laser therapy have not been 

evaluated to assess the direct effect of adjunctive sulcular debridement with laser. 

Need of the hour is a standardized protocol in terms of energy, application time, 

modes of irradiation, power settings and laser types, since lack of this makes different studies 

hardly comparable. Further clinical trials with proper laser treatment protocol, large sample 

size and standardized clinical, biochemical and microbiological assessment must be 

undertaken, to determine the efficacy of adjunctive effect of diode laser therapy with SRP. 
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Following conclusions were elucidated from the results of our study. 

 Monotherapy of scaling and root planing is found to be effective as the treatment of 

chronic periodontitis. 

  A combination therapy of Diode laser (980 nm) therapy with scaling and root 

planning is also found to be effective as the treatment of chronic periodontitis. 

 Adjunctive use of diode along with scaling and root planing laser provided a 

significant clinical outcome than the use of Scaling and root planing alone. 

 Combination therapy provided a significant reduction in the levels of inflammatory 

IL-1β level in gingival crevicular fluid. 

Based on the findings obtained from our study we summarize that laser can be used as 

an adjunctive to scaling and root planing in the treatment of chronic periodontitis. The 

superior benefits obtained with the use of laser can be attributed its bactericidal and 

detoxification effects, reducing the inflammation thereby new attachment. 

Considering the limitations of our study further studies on sulcular debridement using 

diode laser with standardized protocol are necessary. 
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ANNEXURE 1 

 

INFORMATION SHEET 

 

        We are conducting a study on ‘TO DETERMINE THE CLINICAL EFFICACY OF DIODE 

LASER (980 nm) THERAPY AS AN ADJUNCT TO NONSURGICAL PERIODONTAL 

THERAPY IN THE TREATMENT OF GENERALIZED CHRONIC PERIODONTITIS: A 

RANDOMIZED CONTROLLED CLINICAL TRIAL’. 

The identity of the patients participating in the research will be kept confidential 

throughout the study. In the event of any publication or presentation resulting from the research, 

no personally identifiable information will be shared.  

Taking part in the study is voluntary. You are free to decide whether to participate in the 

study or to withdraw at any time; your decision will not result in any loss of benefits to which 

you are otherwise entitled.  

The results of the special study may be intimated to you at the end of the study period or 

during the study if anything is found abnormal which may aid in the management or treatment.  

 

Name of the patient Signature / Thumb impression  

 

 

Name of the investigator Signature  

Date 
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ANNEXURE 2 

INFORMED CONSENT FORM 

To Determine The Clinical Efficacy Of Diode Laser (980 nm) Therapy As An Adjunct 

To Nonsurgical Periodontal Therapy In The Treatment Of Generalized Chronic Periodontitis: A 

Randomized Controlled Clinical Trial 

Name:                                       Age/Sex                                Op.No:                   Date: 

Address: 

I, _________________ aged ____________ have been informed about my role in the study. 

1.  I agree to give my personal details like name, age, sex, address, previous dental history 

& the details required for the study to the best of my knowledge. 

2. I will co-operate with the dentist for my intra oral examination & extra oral examination. 

3. I will follow the instructions given to me by the doctor during study. 

4. I permit the dentist to take gingival crevicular fluid sample and photos & I accept to 

undergo the procedures that are required for the study. 

5. If unable to participate into study for reasons unknown, I can withdraw from the study. 

In my full consciousness & presence of mind, after understanding all the procedures in my 

own language, I am willing & give my consent to participate in this study. 

Name of the patient:                                                                     Name of the investigator: 

 

Signature/Thumb impression                                                                   Signature 
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ANNEXURE 3 

TO DETERMINE THE CLINICAL EFFICACY OF DIODE LASER (980 nm) THERAPY 

AS AN ADJUNCT TO NONSURGICAL PERIODONTAL THERAPY IN THE 

TREATMENT OF GENERALIZED CHRONIC PERIODONTITIS: A RANDOMIZED 

CONTROLLED CLINICAL TRIAL 

 

CLINICAL PROFORMA 

 

Case No: 

                                                                                                    Ph. No:                                          

Age/sex:                                                                                      Op No: 

Address:                                                                                      Date: 

 

 

Chief Complaint: 

 

Medical History: 

 

Dental History: 

 

Family history: 

 

Personal history: 
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CLINICAL PARAMETERS 

 

                                               Date: 

 

PLAQUE INDEX 

 BASELINE 

 17 16 15 14 13 12 11 21 22 23 24 25 26 27 

 

BUCCAL 
                                          

 
PALATAL 

              

 
LINGUAL 

                                          

 

BUCCAL 
              

 47 46 45 44 43 42 41 31 32 33 34 35 36 37 

 

                                                                                                                   PI SCORE: 

 

 

PLAQUE INDEX 

 AT THREE MONTH 

 17 16 15 14 13 12 11 21 22 23 24 25 26 27 

 

BUCCAL 
                                          

 

PALATAL 
              

 

LINGUAL 
                                          

 

BUCCAL 
              

 47 46 45 44 43 42 41 31 32 33 34 35 36 37 

 

                                                                                                                                PI SCORE: 
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GINGIVAL INDEX  

BASELINE 

 17 16 15 14 13 12 11 21 22 23 24 25 26 27 

 
BUCCAL 

                                          

 
PALATAL 

              

 

BUCCAL 
                                          

 

LINGUAL 
              

 47 46 45 44 43 42 41 31 32 33 34 35 36 37 

 

                                                                                                                 GI SCORE: 

 

 

GINGIVAL INDEX 

 THREE MONTH 

 17 16 15 14 13 12 11 21 22 23 24 25 26 27 

 

BUCCAL 
                                          

 

PALATAL 
              

 
BUCCAL 

                                          

 
LINGUAL 

              

 47 46 45 44 43 42 41 31 32 33 34 35 36 37 

 

                                                                                                                                                                 

                                                                                                              GI SCORE: 
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PROBING POCKET DEPTH: 

AT BASELINE 

 17 16 15 14 13 12 11 21 22 23 24 25 26 27 

 

BUCCAL 
                                          

 
PALATAL 

              

 
BUCCAL 

                                          

 

LINGUAL 
              

 47 46 45 44 43 42 41 31 32 33 34 35 36 37 

 

                                                                         PPD score: 

 

 

PROBING POCKET DEPTH 

AT THREE MONTH 

 17 16 15 14 13 12 11 21 22 23 24 25 26 27 

 

BUCCAL 
                                          

 

PALATAL 
              

 
BUCCAL 

                                          

 
LINGUAL 

              

 47 46 45 44 43 42 41 31 32 33 34 35 36 37 

 

 

                                                                             PPD score: 
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GCF INTERLEUKIN 1β LEVEL 

 Interleukin- 1β : Test Side Interleukin- 1β: Control Side 

 

Baseline 

  

 

3 Month 

  

 

 

                                                                                  SIGNATURE OF THE GUIDE 



 



 


