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ABSTRACT 

BACKGROUND: 

Periodontal disease is a chronic inflammatory multifactorial disease with microbial 

plaque and calculus being the prime factors. As the dental plaque biofilm accumulates, different 

bacterial species may colonise and develop into a biofilm. The subgingival plaque comprises of a 

complex microbiota consisting mainly of gram-negative anaerobic bacteria. The microorganisms 

most often detected at high levels include A. actiniomycetemcomitans, P. gingivalis, T. forsythia, 

and T. denticola. 

The goals of periodontal treatment include the arrest and control of infection, removal of 

plaque and calculus, reduction in the amount of bioburden within the pocket, and providing an 

environment where the tissue can return to health. 

The initial phase of treatment is SRP, which is considered as the gold standard. However, 

some microorganisms remain on the root surface even after root planing and scaling procedures. 

LASER" is an acronym for "Light Amplification by Stimulated Emission of Radiation". 

The laser properties of monochromaticity, directionality and coherence make lasers unique and 

suitable for applications in the medical and dental fields 

The Diode laser does not interact with dental hard tissues making it convenient for soft 

tissue operations, cutting and coagulation of gingiva, soft tissue curettage, or sulcular 

debridement 

AIMS AND OBJECTIVES 

This study aims to evaluate the effect of diode laser as an adjunct to SRP in treating 

periodontitis stage III based on periodontal parameters. 

MATERIALS AND METHOD: 

A randomised clinical trial with a split-mouth design was conducted. The clinical 

parameters of pocket depth plaque index, gingival index and clinical attachment loss level are 

measured at the baseline 

Half of the mouth (right side) was treated with scaling and root planning alone, and the 

other half (left side) was treated with scaling and root planning and laser therapy and; measure 

the clinical parameters after one month 
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RESULTS: 

The mean plaque index on the right side at baseline was 1.25and after one month was 

0.16. The mean gingival index on the right side at baseline was 1.16, and after one month was 

0.3. The Mean pocket depth on the right side at baseline was 1.6 and after one month was 1.4. 

Clinical attachment loss on the right side at baseline was 2.9 mm, and after one month was 1.9 

mm. The mean plaque index on the side at baseline was 1.05 and, after one month, was 0.05. The 

mean gingival index on the left side at baseline was 1.3, and after one month was 0.08. Mean 

pocket depth on the left side at baseline was 2.0 mm and after one month was 0.5 mm Clinical 

attachment loss on the left side at baseline was 2.7 mm and after one month was 1.01 mm. 

CONCLUSIONS: 

There is a reduction on both sides in all parameters, but on the side laser, more than the 

scaling and root planing only 

KEYWORDS:  

Lasers, Periodontitis, 
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 المستخلص

 مقدمة 

ً.أؿراضًاؾؾنةًفيًاؿرضًاؾمفابقةًؿزؿـةًؿمعددةًاؾعواؿلًؿعًوجودًاؾللاكًالجرثوؿيًواؾؼؾحًؿنًاؾعواؿلًاؾرئقيقة

تشؿلًً.عـدؿاًتتراؽمًرلؼةًاؾللاكًاؾرؼقؼةًعؾيًالأدـانً،ًؼدًتيمعؿرًأـواعًبؽميرقةًمخمؾػةًوتمطورًإلىًغشاءًحقوي

ً ًاؾعبءًالحقويًداخلًأفدافًعلاجًاؾؾنة ًوتؼؾقلًؽؿقة ًاؾللاكًواؾؼؾحً، ًوإزاؾة ،ً اؾيقطرةًعؾىًاؾعدوىًوؿؽاػومفا

 الجقبًاؾؾنوي،ًوتوػيرًبقكةًيمؽنًػقفاًؾلأـيهةًأنًتعودًإلىًحاؾمفاًاؾصوقة

ًاؾذفبي ًالدعقار ًتعمبر ًواؾتي ،ً ًالجذر ًوؽشط ًاؾموهقم ًفي ًاؾعلاج ًؿن ًالأولى ًالدرحؾة ًبعضً. ًتلؼى ،ً ًذؾك وؿع

 اؾؽائـاتًالحقةًاؾدؼقؼةًعؾىًدطحًالجذرًحمىًبعدًتحهقمًؽشطًالجذر

ًًلاًقمػاعلًؾقزرًاؾداقودًؿعًأـيهةًالأدـانًاؾصؾلةً،ًمماًيجعؾهًؿـادلًاًؾعؿؾقاتًالأـيهةًاؾرخوةً،ًوؼطعًوتجؾطًاؾؾنةً،ً ًً ً ً ًً ًً ً ً ً ًً ً ً ً ًً ًً ً ً ً ًً ًً ً ً ً ً ً ًً ًً ً ً ً ًًً ًً ًً ً ًً ً ً ً ًًً ًً ًً ً ً ً ًً ًً ًً ً ً ً ًً ً ً ً ً ًً ً ًً ً ً ً ً ًً ًً ً ً ًًً ً ًً ً ً ًً

 وؽشطًالأـيهةًاؾرخوةً

ًالافدافً

ًتفدفًفذهًاؾدرادةًإلىًتؼققمًتأثيرًؾقزرًاؾداقودًؽعاؿلًؿي فيًعلاجًاؾمفابًدواعمًاؾينًؿنًالدرحؾةSRPًًاعدًؾـ

ًاؾناؾنةًأوًاؾرابعةًبـاءًًعؾىًؿعاقيرًاؾؾنة ً ً ًً ًً ً ًً ً ًً ً ً ً ً ًً ً ًً ً ً ً ً ًً ًً ً ًً ً ًًً ًً. 

ًالدوادًواؾطرق

باؾمؼشيرًوبدطقطًالجذورًوحدهًواؾـصفًالآخرً(ًالجاـبًالأيمن)قعالجًـصفًاؾػمًًتمًتـػقذًتصؿقمًاؾػمًالاـؼيامًفي

 واؾعلاجًباؾؾقزرًوؼقاسًالدعاقيرًاؾيرقرقةًبعدًذفرًواحدقعالجًباؾمؼشيرًوبدطقطًالجذورً(ًالجاـبًالأقير)

ًاؾـمائج:

6253ًوبعدًذفرًواحدًؽان52.2ًًعؾىًالجاـبًالأيمنًعـدًخطًالأداسPIًًؽانًؿمودطً

620ًوبعدًذفرًواحدًؽان5253ًًعؾىًالجاـبًالأيمنًعـدًخطًالأداسGIًًؽانًؿمودطً

521ًوبعدًذفرًواحدًؽان523ًًعؾىًالجاـبًالأيمنًعـدًخطًالأداسPDًًؽانًؿمودطً

526ًوبعدًذفرًواحدًؽاـت26ًً.عؾىًالجاـبًالأيمنًعـدًخطًالأداسCALًًؽاـتًؿمودطً

6262ًوبعدًذفرًواحدًؽان5262ًًعؾىًالجاـبًعـدًخطًالأداسPIًؽانًؿمودطً

6265ًوبعدًذفرًواحدًؽان520ًًعؾىًالجاـبًالأقيرًعـدًخطًالأداسGIًًؽانًؿمودطً

622ًوبعدًذفرًواحدًؽان26ًً.الأقيرًعـدًخطًالأداسًًعؾىًالجاـبPDًؽانًؿمودطً

5265ًوبعدًذفرًواحدًؽان24ًً.عؾىًالجاـبًالأقيرًعـدًخطًالأداسCALًًؽانًؿمودطً

ًالخلاصة

فـاكًانخػاضًفيًؽلاًالجاـلينًفيًجمقعًالدمغيراتًاؾيرقرقةًوؾؽنًعؾىًالجاـبًباؾؾقزرًأؽنرًؿنًاؾموهقمًوؽشطً

 الجذرًػؼط
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CHAPTER ONE 

1. INTRODUCTION AND LITERATURE REVIEW: 

1.1. BACKGROUND 

Periodontal disease is a chronic inflammatory multifactorial disease with microbial 

plaque and calculus being the prime factors. A dental plaque infection is defined as "an 

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

progressive attachment loss, and bone loss" (Lim, G., Janu, U., Chiou, L-L., Gandhi, K. K., 

Palomo, L., John, 2020). 

Approximately 40% of adults suffer from periodontitis worldwide. According to the 

Global Burden of Disease 2015, the prevalence of severe periodontitis was estimated at 7.4% 

(Jawad et al., 2011). 

When oral hygiene is neglected, oral bacteria form a plaque biofilm, resistant to 

chemicals and immune cells. Without mechanical debridement, the plaque biofilm matures and 

causes gingivitis within a few days (Matilainen et al., 2014). Gingivitis represents a chronic but 

reversible inflammation and can be treated by proper plaque control. Gingivitis usually does not 

extend to irreversible periodontitis for months or years (Matilainen et al., 2014). However, 

periodontitis is an irreversible chronic destructive inflammation of the periodontium (Lim et al., 

2020). 

As the dental plaque biofilm accumulates, different bacterial species may colonise and 

develop into a biofilm. The subgingival plaque comprises of a complex microbiota consisting 

mainly of gram-negative anaerobic bacteria. The microorganisms most often detected at high 

levels include A. actiniomycetemcomitans, P. gingivalis, T. forsythia, and T. denticola (Nada 

Tawfig Hashim, 2018). The resultant destruction results from the different immunoinflammatory 

pathways that affect the bone and connective tissues (Sanz et al., 2020a) 

The latest classification of periodontal diseases by the American Academy of 

Periodontology (AAP) and the European Federation of Periodontology (EFP) has categorised 

periodontitis into three sub-types: "periodontitis", necrotising periodontitis, and periodontitis as a 

manifestation of systemic disease (G. Caton et al., 2018). 

The goals of periodontal treatment include the arrest and control of infection, removal of 

plaque and calculus, reduction in the amount of bioburden within the pocket, and providing an 
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environment where the tissue can return to health. The treatment for this disease entity is staged 

and multifaceted. The initial phase of treatment is SRP, which is considered as the gold standard. 

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

procedures. Deep periodontal pocket, furcation involvement, various anatomic factors, etc., make 

it difficult to eliminate bacterial toxins by non-surgical therapy. These limitations of 

conventional mechanical therapy lead to other adjunct modalities for treating chronic 

periodontitis (Cobb, 2006). 

"LASER" is an acronym for "Light Amplification by Stimulated Emission of Radiation". 

The laser properties of monochromaticity, directionality and coherence make lasers unique and 

suitable for applications in the medical and dental fields (Gursel, 2018). 

In 1917, Albert Einstein laid the foundation for the invention of the laser and its 

predecessor, 'the Maser,' by theorising that photoelectric amplification could emit a single 

frequency or stimulated emission. 

The introduction of lasers in dentistry, in the 1960s, by Miaman led to continuous 

research on the various applications of lasers in dental practice. Theodore Maiman, at the 

Hughes Research Laboratories in Malibu, CA, built the first functioning laser using a 

mixture of helium and neon. In 1961, a laser was developed from crystals of yttrium-

aluminum-garnet treated with 1-3% neodymium (Nd: YAG). (Verma et al., 2012) 

The laser types for non-surgical periodontal therapy include the Diode, Nd:YAG, CO2, 

and Erbium lasers. The Diode laser does not interact with dental hard tissues making it 

convenient for soft tissue operations, cutting and coagulation of gingiva, soft tissue curettage, or 

sulcular debridement (Cobb, 2006). In addition, Diode Laser combined with scaling and root 

planing (SRP) has significantly reduced inflammation and decreased bacterial loads (Crispino et 

al., 2015). 

The bactericidal and detoxifying effect of laser treatment is beneficial in periodontal 

therapy. However, the various studies in the literature on lasers as an adjunct to SRP show 

contradictory results in clinical outcomes. Therefore, this study aimed to determine the effect of 

diode laser in treating periodontitis stage III or IV as an adjunct to SRP. 

1.2. AIMS AND OBJECTIVES 

This study aims to evaluate the effect of diode laser as an adjunct to SRP in treating 

periodontitis stage III  based on periodontal parameters. 
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1.2.1. Research Hypothesis: 

Does diode laser have an adjunctive effect along with SRP in treating periodontitis? 

1.2.2. Objectives: 

1.2.2.1 General Objectives: 

To determine the effect of SRP, SRP with Laser on clinical parameters. 

1.2.2.2 Specific Objectives: 

1. Comparison of SRP, SRP with Laser on clinical parameters. 

1.3. THEORETICAL BACKGROUND AND LITERATURE REVIEW 

1.3.1. Historical Development  

Approximately 40% of adults suffer from periodontitis worldwide. According to the 

Global Burden of Disease 2015, the prevalence of severe periodontitis was estimated at 7.4% 

(Jawad et al., 2011). 

When oral hygiene is neglected, oral bacteria form a plaque biofilm, resistant to 

chemicals and immune cells. Without mechanical debridement, the plaque biofilm matures and 

causes gingivitis within a few days (Matilainen et al., 2014). Gingivitis represents a chronic but 

reversible inflammation and can be treated by proper plaque control. Gingivitis usually does not 

extend to irreversible periodontitis for months or years (Matilainen et al., 2014). However, 

periodontitis is an irreversible chronic destructive inflammation of the periodontium (Lim et al., 

2020). 

Over the years, numerous classification systems have been developed to organise the 

various disease entities affecting the periodontium. Since the 1999 world workshop 

classification, important new information has emerged from basic science investigations and 

prospective studies evaluating environmental and systemic risk factors. As a result, the 2017 

Classification of Periodontal and Peri-implant Diseases and Conditions was adopted. In addition, 

periodontitis's chronic and aggressive entities have been reclassified as one category due to 

insufficient evidence to consider aggressive and chronic periodontitis as two distinct 

pathophysiological diseases (Ivanova N, Gugleva V, Dobreva M, Pehlivanov I, Stefanov S, 

2016). 

Periodontitis is characterised by microbially-associated, host-mediated inflammation that 

results in loss of periodontal attachment, which is detected as clinical attachment loss (CAL) by 
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circumferential assessment of the erupted dentition with a standardised periodontal probe 

concerning the cementoenamel junction (CEJ) (Ivanova N, Gugleva V, Dobreva M, Pehlivanov 

I, Stefanov S, 2016). 

Table 1: 1999 World Workshop Classification of the Periodontal diseases 

 

Table 2: The 2017 World Workshop classification of periodontal diseases and conditions (11) 

 

In revising the classification, the workshop agreed on a classification framework for 

periodontitis further characterised based on a multidimensional staging and grading system that 
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could be adapted over time as new evidence emerges (Ivanova N, Gugleva V, Dobreva M, 

Pehlivanov I, Stefanov S, 2016). 

The European Federation of Periodontology (EFP), the American Academy of 

Periodontology (AAP), and various international associations of periodontology met at the end 

of 2017 and agreed on a new classification of periodontal and peri-implant diseases (G. Caton et 

al., 2018). Accordingly, a new classification was set, as illustrated (Table 2). 

According to the above classification, Periodontitis is now classified into three types: 

necrotising periodontitis, periodontitis as a manifestation of systemic disease, and the forms of 

the disease previously defined as "chronic" or "aggressive", now classified under a single 

category, "periodontitis" (Sanz et al., 2020b). 

Periodontitis, by definition, is: "a chronic multifactorial inflammatory disease associated 

with dysbiotic plaque biofilms and characterised by the progressive destruction of the tooth-

supporting apparatus" (Sanz et al., 2020b). Evident factors characterise it: Loss of periodontal-

tissue support, manifested through clinical attachment loss (CAL), alveolar bone loss assessed by 

radiographs, probing periodontal pockets, and gingival bleeding (Sanz et al., 2020b).  

Experimental studies concluded that bacterial plaque is the primary factor initiating 

periodontitis; bacteria and immunoinflammatory mechanisms are implicated in this complex 

disease. Pathogenesis of periodontitis involves bacterial activation of immunoinflammatory 

mechanisms that adversely affect bone and connective tissue remodelling (Kornman, 2008). 

The first complex associated with the disease is called the "orange complex," which 

consists of gram-negative, anaerobic species such as Prevotella intermedia and Fusobacterium 

nucleatum (4,5). As the disease worsens, the microbiota changes to the "red complex," consisting 

of the periodontal pathogens Porphyromonas gingivalis, Tannerella forsythia, and Treponema 

denticola (Socransky, Sigmund S., Haffajee, 2005). 

Host response is also now recognised as a major contributor to periodontal tissue damage, 

as the role of the immune cells is becoming clearer in the degree of destruction (Socransky, 

Sigmund S., Haffajee, 2005). In addition, some evidence supports that disease influences 

multiple immunoinflammatory responses, making changes more likely for some patients than 

others and may influence the severity of disease for such individuals (Sanz et al., 2020b). 

Staging depends on the severity of the disease at presentation and the complexity of 

disease management. At the same time, grading provides information about the biological 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3058494/#R64
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features of the disease and the rate of progression (Ivanova N, Gugleva V, Dobreva M, 

Pehlivanov I, Stefanov S, 2016). 

Periodontitis may progress at different rates in individuals, respond less predictably to 

treatment in some patients, and may or may not influence general health or systemic disease 

(N.T. Hashim, 2018). For example, risk factors such as cigarette smoking and the metabolic rate 

of diabetes affect the rate of progression of periodontitis and, consequently, may increase the 

conversion from one stage to the next. In addition, emerging risk factors like obesity, specific 

genetic factors, physical activity, or nutrition may one day contribute to the assessment. 

Therefore, a flexible approach must be devised to ensure that the case-definition system will 

adapt to the emerging evidence (Ivanova N, Gugleva V, Dobreva M, Pehlivanov I, Stefanov S, 

2016). 

Table 3: The 2017 World Workshop classification of periodontal diseases and conditions according to the 

staging and grading system (Verma et al., 2012). 
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2. CHAPTER TWO: BASIC CONCEPT OF LASERS 

In 1917, Einstein laid the foundation for the laser when he introduced the concept of 

stimulated emission, where a photon interacts with an excited molecule or atom and causes the 

emission of a second photon having the same frequency, phase, polarisation and direction. The 

acronym LASER stands for "Light Amplification by Stimulated Emission of Radiation 

(Andersen, 2020). 

Theodore Maiman was the first to demonstrate the earliest practical Laser in 1960 after 

the reports by several scientists, including the first theoretical description of Ladenburg on 

stimulated emission and negative absorption in 1928 and its experimental demonstration by 

Lamb and Rutherford in 1947 and the suggestion of Alfred Kastler on optical pumping in 1950 

and its demonstration by Brossel, Kastler, and Winter two years later (Andersen, 2020). 

Maiman's first Laser was based on the optical pumping of synthetic ruby crystal using a 

flash lamp that generated pulsed red laser radiation at 694 nm. Iranian scientists Javan and 

Bennett made the first gas laser using a mixture of He and Ne gases in the ratio of 1: 10 in 1960, 

while Hall demonstrated the first diode laser made of gallium arsenide (GaAs) in 1962, which 

emitted radiation at 850 nm. Later in the same year, Holonyak developed the first semiconductor 

visible-light-emitting laser (Andersen, 2020). 

 "LASER" is an acronym for "light amplification by stimulated emission of radiation." It 

refers to a device that emits light that is spatially coherent and collimated; a laser beam can 

remain narrow over a long distance, and it can be tightly focused (Maiman, 1960) 

A laser beam is created from a substance known as the active medium, is placed between 

a pair of optically parallel and highly reflective mirrors with one of them partially transmitting, 

and an energy source to pump the active medium, which may be a solid, liquid, or gas. They 

have the property to amplify the light wave amplitude passing through it by stimulated emission. 

The pumping source may be electrical or optical. The gain medium used between a pair of 

mirrors is placed so that light oscillating between the mirrors passes every time through the gain 

medium and, after attaining considerable amplification, emits through the transmitting mirror 

(Singh SC, Zeng H, Guo C, 2012). 
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Figure 1: Dental laser wave lengths on the electromagnetic spectrum: 

2.1.1. Uses Of Lasers in Dentistry:(Jawad et al., 2011) 

The various uses of Laser in dentistry are as follows; 

 Gingivectomy/gingivoplasty 

 Excision of tumours/lesions 

 Incision/excision biopsies 

 Frenectomy/Frenotomy 

 Removal of hyperplastic/granulation tissue 

 Second-stage recovery of implants, 

 Treatment of periodontal disease 

 Arthroscopic temporomandibular joint surgery 

 Caries diagnosis and removal 

 Curing of composites 

 Activation of tooth-bleaching solutions and etc., 

2.1.1.1 Properties of Lasers: 

The light produced from the lasers has several valuable characteristics not shown by light 

obtained from other conventional light sources, making them suitable for various scientific and 

technological applications. For example, lasers demonstrate the monochromaticity, 

directionality, and coherence of laser light, making them important for various materials 

processing and characterisation applications. Monochromaticity means it generates a beam of a 

single colour, which is invisible if its wave length is outside of the visible part of the spectrum. 

On the other hand, coherency means they are identical in physical size and shape, which signifies 

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

production of a specific form of focused electromagnetic energy (Ivanova et al., 2016). 
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2.1.1.2 Classification of Lasers: (Verma et al., 2012) 

Lasers are classified according to their 

1. Sources: 

a. Gas Lasers 

b. Crystal Laser 

c. Semiconductors Lasers 

d. Liquid Lasers 

2. Nature of emission: 

a. Continuous Wave 

b. Pulsed Laser  

3. Wavelength: 

a. Visible Region 

b. Infrared Region 

i. Far infrared 

ii. Near-infrared 

c. Ultraviolet Region  

4. Site of action: 

a. Soft tissue lasers 

b. Hard tissue lasers 

2.1.1.2.1 Gas lasers:  

A gas laser is a laser in which an electric current is discharged through a gas to produce 

coherent light. The gas laser was the first continuous-light laser and the first laser to operate on 

the principle of converting electrical energy to a laser light output. The He-Ne gas laser was the 

first gas laser introduced; since then, several other gas discharges have been found to amplify 

light coherently and have been built and used for numerous purposes. The helium-neon Laser 

(He-Ne) can function at several different wavelengths. However, the majority work at 633 nm. 

The He-Ne is comparatively low cost but is a highly coherent laser. The Commercial carbon 

dioxide (CO2) lasers can emit hundreds of watts in a single spatial mode that can be concentrated 

into a tiny spot (Endo and Walter, 1966).  
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2.1.1.3 Argon laser:  

The argon-ion laser was invented in 1964 by William Bridges at the Hughes Aircraft 

Company. One of the ion lasers uses a noble gas as the active medium. Argon-ion lasers are used 

for retinal phototherapy (for the treatment of diabetes). The argon laser operates at a wave length 

of 457 to 502 nm, using a pulsed or continuous waveform. The argon laser can be used for 

various applications, including resin curing and tooth bleaching. In addition, this laser has 

several soft-tissue applications, including gingival troughing, aesthetic contouring of gingiva, 

treatment of oral ulcers, frenectomy and gingivectomy (Verma et al., 2012).  

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

absorbed by haemoglobin, which provides excellent haemostasis. However, dentists should be 

aware that argon lasers do not necessarily produce a resin with physical properties superior to 

resins cured with traditional halogen curing lights when used for resin. In addition, some resins 

contain multiple initiators that activate at different wavelengths suggesting that the relatively 

narrow spectrum of a laser might not be the best approach to activate the initiators (Timimi and 

Alhabeel, 2019). 

2.1.1.4 Semi-conductor-diode lasers:  

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

A specialised semiconductor that produces monochromatic light when stimulated electrically is 

common to all diode lasers. A simple laser pointer is an example of a diode laser. Diode lasers 

can be used in contact and non-contact modes and function with a continuous wave or gated 

pulse modes. However, they are not capable of free-running pulsed mode (Deppe et al., 2021).  

Diode lasers are invisible near-infrared wavelengths, and current machines range from 

805 -1064 nm. One exception is the Diagnodent caries diagnostic laser which uses a visible red 

wavelength of 655 nm. Diode lasers are used for soft tissue only. The chromophores are 

pigments like haemoglobin and melanin, similar to the Nd: YAG absorption spectrum. They also 

exhibit bactericidal capabilities and can be used for adjunctive periodontal procedures. They also 

are used for Laser-assisted tooth whitening. Diode lasers also have photobiomodulation 

properties (Heiskanen and Hamblin, no date). 
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2.1.1.5 Gallium-arsenide/diode:  

This type of diode laser operates at a wavelength of 904 nm, using a pulsed or continuous 

waveform and has proven successful with soft-tissue incision and ablation. Gallium-

arsenide/diode Laser has been used for the following: gingival troughing, aesthetic contouring of 

gingival, treatment of oral ulcers, frenectomy and gingivectomy. This diode laser does not affect 

the inflammatory function of monocytes or endothelial cells or the adhesion of endothelial cells. 

In addition, it can kill some microbes in the presence of photosensitisers and some fungi in the 

presence of some dye photosensitisers. Finally, within certain low-energy ranges, the diode laser 

can stimulate the proliferation of fibroblasts (Yilmaz et al., 2002). 

2.1.2. Components of laser unit:  

 Active Medium 

o Gas- CO2, Argon, Krypton 

o Solid- Ruby, Nd: YAG, Er: YAG 

o Liquid- Organic dye, Rhodium  Semiconductor- Diode  

o Laser Resonator  

 The active medium is contained within the optical enclosure.  

Power Source Active medium needs to be changed to release photons. The external 

energy source may be an electrical, chemical, or flash lamp. Next, an external energy source 

pumps the gain medium. The gain medium emits photons, which bounce back and forth between 

the reflectors. Finally, part of the radiation can exit through an aperture in one of the reflectors, 

resulting in the laser beam. 

 

Figure 2:  Schematic drawing showing the main components of a laser 
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2.1.3. Spontaneous emission:  

When this pumping mechanism pumps energy into the active medium, the energy is 

absorbed by the electrons in the outermost shell of the active medium's atoms. These electrons 

have absorbed a specific amount of energy to reach the next shell farther from the nucleus, at a 

higher energy level. A "population inversion" occurs when more of the electrons from the active 

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

The electrons in this excited state then spontaneously give off that energy in the form of a 

photon, Known as the spontaneous emission.  

2.1.4. Emission mode of lasers:  

Dental laser devices can emit light energy in two modalities as a function of time:  

1. Constant / Continuous  

2. Pulsed 

a. Gated-pulse mode 

b. Free-running pulsed mode  

2.1.4.1 Continuous-wave mode:  

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

averaged over any longer time periods, with a very high frequency. The power variations had 

little or no impact on the intended application. Such a laser is known as the continuous wave. 

Many lasers can be made to operate in continuous wave mode to satisfy such an application. The 

beam is emitted at only one power level if the operator depresses the footswitch. 

2.1.4.2 Gated-pulse mode:  

There are periodic alternations of the laser energy, similar to a blinking light. This mode 

is achieved by opening and closing a mechanical shutter in front of a continuous-wave emission 

beam path. All surgical devices that operate in continuous wave have this gated-pulse feature. 

The more advanced units have computer-controlled shutters that allow these very short pulses. 

Manufacturers have coined many terms to describe these short pulse durations, including "super 

pulse" and "ultra-speed."  
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2.1.4.3 Free-running pulsed mode:  

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

energy of laser light is emitted for usual microseconds, followed by a relatively long time in 

which the Laser is off. These devices have a rapidly striking flash lamp that pumps the active 

medium. High peak powers in hundreds or thousands of watts are generated with each pulse. 

However, because the pulse duration is short, the average power the tissue experiences is small. 

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

2.1.4.4 Contact mode  

The terminal end of the fibro-optic is placed in direct contact with the target tissue, and 

the operator will have tactile feedback.  

2.1.4.5 Non-contact mode 

The handpiece is held away from the tissue, and the operator has to adjust the beam's 

focus by varying the distance between the handpiece and target to have the desired effect. 

2.1.5. Laser-Tissue Interaction (Yilmaz et al., 2002) 

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

properties of that tissue, as follows: 

 Absorption 

 Transmission 

 Reflection  

 Scattering 

 

Figure 3: Schematic diagram showing laser-tissue interaction 
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2.1.5.1 Absorption 

Laser light is converted into effective thermal energy. The energy absorbed by the tissue 

depends on the tissue characteristics, such as pigmentation and water content, the laser 

wavelength and emission mode. The shorter wavelengths are readily absorbed in pigmented 

tissue and blood elements. Longer wavelengths are more interactive with water and 

hydroxyapatite.  

2.1.5.2 Transmission:  

The light energy passes freely through the tissue without interaction and has little or no 

effect. It is an inverse of absorption.  

2.1.5.3 Reflection:  

Light energy reflects off tissue surface with little or no absorption and does not affect 

tissue. However, the laser beam becomes more divergent as the distance from the headpiece 

increases, which becomes dangerous because the energy is directed to an unintentional target 

such as the eye –a major safety concern for laser operation. 

2.1.5.4 Scattering:  

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

surface area, producing a less intense and less precisely distributed thermal effect. When laser 

light emerges from a laser, it usually enters in the form of a pencil-thin beam of energy travelling 

at the speed of light. This beam travels in a straight line until it hits something that reflects or 

refracts it or until it hits something that stops it and absorbs its energy. Then, the laser beam 

diverges gradually as it travels away from the laser, which means that the beam's diameter 

increases with the distance between the handpiece and the target tissue. 

2.2. TISSUE CHANGES WERE SEEN IN LASER THERAPY LASER:  

Five important biological effects can occur once the laser photons enter the tissue: 

fluorescence, photothermal, photo-disruptive, photochemical, and photobiomodulation. 

Fluorescence happens when an actively carious tooth structure is exposed to the 655 nm visible 

wavelength. The amount of fluorescence is related to the size of the lesion and is useful in 

diagnosing incipient carious lesions. e.g., Diagnodent Photothermal effects occur when the 

chromophores absorb the laser energy and generate heat. This heat works such as incising tissue 

or coagulating blood.  
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Photothermal interactions predominate when most soft tissue procedures are performed 

with dental lasers. Heat is generated during these procedures, and great care must be taken to 

avoid thermal damage to the tissues. Photodisruptive effects: Hard tissues are removed through a 

process known as photodisruptive ablation. Short-pulsed bursts of laser light with extremely high 

power interact with water in the tissue and the handpiece, causing rapid thermal expansion of the 

water molecules.  

The pulsed Erbium laser ablation efficiency seems to result from these microexplosions 

of overheated tissue water in which their laser energy is predominantly absorbed. Thus tooth and 

bone are not vaporised but pulverised through the photomechanical ablation process. This shock 

wave creates the distinct popping sound heard during erbium laser use. Thermal damage is 

unlikely as almost no residual heat is created when used properly, particularly when thermal 

relaxation is considered. Photochemical reactions occur when photon energy causes a chemical 

reaction. These reactions are implicated in some of the beneficial effects of biostimulation: e.g., 

Photodynamic therapy.  

Photobiomodulation (Biostimulation) indicates the laser's ability to speed healing, 

increase circulation, reduce oedema, and minimise pain. The exact mechanism of these effects is 

unclear, but it is theorised that they occur mostly through photochemical and photobiological 

interactions within the cellular matrix and mitochondria. Biostimulation is used dentally to 

reduce postoperative discomfort and to treat disorders such as recurrent herpes and aphthous 

stomatitis, e.g., Low-Level Laser Therapy (LLLT) (Farivar, Malekshahabi and Shiari, 2014) 

 

Figure 4: Absorption patterns of the chromophores water, melanin, and haemoglobin 
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Generally, different laser wavelengths have different absorption coefficients, with the 

primary oral tissue components of water, pigment, blood contents, and minerals. Thus, laser 

energy can be transmitted, absorbed, scattered, or reflected based on the composition of the 

target tissue.  

The primary components are chromophores, which are absorbers of specific laser energy. 

Water, present in all biologic tissue, maximally absorbs the two erbium wavelengths, followed 

by the CO2 wavelength. Conversely, water allows the transmission of the shorter-wavelength 

lasers (e.g., Diode, Nd: YAG). Photothermal interactions predominate, whereby diode tissue 

cutting is via thermal energy. They are quite effective for intraoral soft tissue procedures such as 

gingivectomy, biopsy, impression troughing, and frenectomy. Haemoglobin and other blood 

components and pigments such as melanin absorb Diode and Nd: YAG in varying amounts (Lee 

et al., 2019).  

Tooth enamel is composed of hydroxyapatite and water. The hydroxyapatite crystal 

readily absorbs the CO2 wavelength and interacts less with the Erbium wavelengths, which do 

not interact with the shorter wavelengths.7 For hard tissue, the erbium lasers with very short 

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

tissue intrudes into a carious lesion. In that case, an erbium laser can remove the lesion and the 

soft tissue very efficiently as long as appropriate settings are used for each tissue type. In 

addition to unique absorptive optical properties, all wavelengths have different penetration 

depths through tissue. For example, the Erbium and CO2 lasers are so well absorbed by tissue 

with a high-water content (e.g., mucosa) that these wavelengths penetrate only a few to several 

microns deep into the target tissue, whereas Diode and Nd:YAG lasers can reach a few 

millimetres deeper into the tissue (Patil and Dhami, 2008).  

2.2.1. Advantages of using lasers in periodontal therapy: 

1. Less pain.  

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

3. No risk of bacteraemia 

4. Excellent wound healing; no scar tissue formation 

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

6. Usually, no need for sutures 

7. Use of fewer instruments and materials 

8. Ability to remove both hard and soft tissues 

9. Lasers can be used in combination with scalpels 
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2.2.2. Disadvantages of using lasers in periodontal therapy:  

1. Relatively high cost of the devices 

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

3. Every wavelength has different properties 

4. The need to implement safety measures (e.g., goggles use, warning signs on the door, 

reflecting surfaces etc.)(Patil and Dhami, 2008; Verma et al., 2012) 

Alves et al. conducted a randomised split-mouth clinical trial to evaluate the efficacy of 

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

through clinical parameters and microbial reduction. The study selected 36 chronic periodontitis 

subjects of both genders. Each subject chose one pair of contralateral single-rooted teeth with 

pocket depth >5 mm. All patients received non-surgical periodontal treatment, after which the 

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

root planing and coronal polishing (SRP) and teeth assigned to the test group (SRP + DL) were 

irradiated with the 808 ± 5 nm diode laser, for 20 s, in two isolated appointments, one week 

apart. The laser was used in the continuous mode, with 1.5 W and a power density of 1,193.7 

W/cm(2). Clinical and microbiological data were collected at baseline, six weeks and six months 

after therapy. The results demonstrated a significant improvement of all the clinical parameters-

clinical attachment level (CAL), probing depth (PD), plaque index (PI) and Bleeding on Probing 

(BOP)-for both groups (P < 0.001), with no statistical difference between them at the six weeks 

and the six months examinations. As for microbiological analysis, a significant reduction after 

six weeks (P > 0.05) was observed as far as colony forming units (CFU) are concerned for both 

groups. As for black-pigmented bacteria, a significant reduction was observed in both groups 

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

significant. Furthermore, there was no association between the group and Porphyromonas 

gingivalis, Prevotella intermedia and Aggregatibacter actinomycetemcomitans. After six months 

of evaluation, the authors concluded that the high-intensity diode laser has no additional benefits 

to the conventional periodontal treatment (Euzebio Alves et al., 2013). 

The use of laser is one of the most recent methods in non-surgical periodontal treatment. 

However, each type of laser treatment's efficacy and side effects have yet to be determined. The 

study evaluated the clinical efficacy of the Indium Gallium Arsenide Phosphide diode laser as an 

adjunct to traditional SRP. Thirty patients suffering from the moderate periodontal disease had 

included in the study. They were randomly selected to undergo SRP with curettes or SRP 
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combined with Indium Gallium Arsenide Phosphide laser (980 nm and 2 W). The papilla 

bleeding index, bleeding on probing, and clinical attachment level was registered at baseline and 

six weeks. Results show that the papilla bleeding index average in the group treated with Laser 

was 0.24 versus 0.43 under conventional treatment; in the group undergoing SRP, bleeding on 

probing decreased to 19.55% less than in the group treated with Laser. Nevertheless, clinical 

attachment level differences cannot be considered significant between both groups. So they 

concluded that SRP in combination with Laser produces a moderate clinical improvement over 

traditional treatment (Leyes Borrajo et al., 2004).  

Kreisler et al. aimed to study the clinical efficacy of semiconductor laser periodontal 

pocket irradiation as an adjunct to conventional SRP and examined the clinical efficacy of 

semiconductor laser periodontal pocket irradiation as an adjunct to conventional SRP. Twenty-

two healthy patients needing periodontal treatment with at least four teeth in all quadrants were 

included. All of them underwent SRP. Using a split-mouth design, two randomly chosen 

quadrants (one upper and the corresponding lower one) were subsequently treated with an 809 

nm Gallium Aluminium Arsenide Laser at a power output of 1.0 Watt using a 0.6 mm optical 

fibre. The teeth in the control quadrants were rinsed with saline. The clinical outcome was 

evaluated using Plaque Index, Gingival Index, bleeding on probing, sulcus fluid flow rate, tooth 

mobility (Periotest), pocket depth and clinical attachment loss at baseline and three months after 

treatment. Results show that teeth treated with the Laser revealed a significantly higher reduction 

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

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

An attachment gain of 2–3 mm was found in 24% of the teeth in the laser group and 18% in the 

control group. However, no significant group differences could be detected for the Plaque Index, 

Gingival Index, bleeding on probing, and the sulcus fluid flow rate. They concluded that a higher 

reduction in tooth mobility and probing depths is probably not predominantly related to a 

bacterial reduction in the periodontal pockets. The de-epithelisation of the periodontal pockets 

leads to an enhanced connective tissue attachment. The diode laser's application in treating 

inflammatory periodontitis at the irradiation parameters described above is a safe clinical 

procedure. Therefore, it was recommended as an adjunct to conventional SRP (Kreisler, Al Haj 

and D'Hoedt, 2005).  

Pejcic et al. conducted a histological examination of gingiva treated with conventional 

therapy and a low-power Laser. Thirty patients diagnosed with chronic periodontitis were 
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examined. In the experimental group, fifteen patients were treated with SRP, followed by therapy 

with a low-level Laser. In contrast, the control group patients were treated only with SRP. In 

addition, the gingival biopsy material was examined at the Institute of Pathology of the Faculty 

of Medicine. After SRP, histological findings of gingivae showed a reduction in the number of 

inflammatory cells and partial stroma collagenisation, while histological findings of gingivae 

after laser therapy indicated completely regenerated gingival tissue with few inflammatory cells 

as well as marked collagen tissue homogenisation. Based on the results, it can be concluded that 

laser therapy as an adjunct procedure in treating periodontitis successfully reduces gingival tissue 

inflammation (Kreisler, Al Haj and D'Hoedt, 2005). 

Periodontal therapy's primary goal is to remove supra and subgingival bacterial deposits 

by mechanical debridement consisting of SRP using manual or power-driven instruments. This 

study aimed to compare the effectiveness of Diode laser used as adjunctive therapy of SRP to 

that of SRP alone for non-surgical periodontal treatment in patients with chronic periodontitis. 

Nineteen pairs of teeth with untreated chronic periodontitis were selected in 13 patients and 

randomly treated by SRP alone (control group) or by SRP + laser irradiation (test group). 

Clinical measurements (PPD, CAL, BOP, GI, PI) were performed before treatment at baseline 

(T0) and T1 (after four weeks), T2 (8 weeks), T3 (12 weeks), T4 (6 months). In addition, 

subgingival plaque samples were taken at baseline and after treatment and examined for eight 

periopathogens bacteria using the PCR technique. The present study showed that the additional 

treatment with diode laser might slightly improve clinical parameters. Still, no significant 

differences were found between the test and control groups in reducing periodontopathogens. 

The authors showed that the additional treatment with diode laser might slightly improve clinical 

parameters. In contrast, no significant differences between the test and control groups in 

reducing periodontal pathogens were found (Caruso et al., 2008). 

Micheli et al. conducted the split-mouth study, where twenty-seven patients were 

randomly assigned into two groups. The control group underwent SRP, whereas the experimental 

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

days 1 and 7 following SRP. The clinical parameters assessed were clinical attachment level, 

clinical probing depth, Plaque Index and Bleeding on Probing. Microbiologically, the collected 

subgingival plaque samples were analysed for periodontal pathogens. At six weeks, clinical 

probing depth demonstrated a significant reduction in clinical attachment levels, but there was no 

significant difference between groups. The same trend was observed regarding the Plaque index 
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and Bleeding on Probing. Six months following the procedure, there was a reduction in colony-

forming units in both groups, but the bioburden was no significant difference between groups. 

They concluded that adjunct to SRP doesn't have additional benefits over SRP when a diode 

laser is used (De Micheli, De Andrade, et al., 2011).  

Dukic et al. evaluated the effect of a 980-nm diode laser as an adjunct to SRP treatment. 

Thirty-five patients with chronic periodontitis were selected for the split-mouth clinical study. 

Quadrants were equally divided between the right and left sides. Subsequently, two control 

quadrants of SRP were done using hand instruments, curettes, and the sonic device. The other 

two contralateral quadrants were treated similarly with a diode laser. Laser treatment was 

performed using a diode laser 980nm with a 300 µm fibre, introduced parallel to the tooth 

surface for 20 seconds per tooth. The laser settings followed were; power 2 W, time on 25 ms, 

and time off 50 ms. Laser therapy was applied to periodontal pockets on days 1, 3, and 7 after 

SRP. At Baseline, Approximal Plaque Index, 20 bleeding on probing, probing depth, and clinical 

attachment level were recorded before and 6 and 18 weeks after treatment. Changes in probing 

depth, and clinical attachment level, were analysed separately for initially moderate and deep 

pockets. The results were similar for groups regarding Approximal Plaque Index, bleeding on 

probing, depth in deep pockets, and clinical attachment level. The laser group showed only 

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

week periods. No difference was found between groups in the remaining clinical parameters. 

They concluded that, compared to SRP alone, multiple adjunctive applications of a 980-nm 

diode laser with SRP showed probing depth improvements only in moderate periodontal pockets 

(Dukić et al., 2013).  

Zare et al. study; evaluated the effect of the  Diode laser on gingival inflammation when 

used between the first and second phase of periodontal treatment, compared with the common 

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

selected and divided into SRP and test groups adjunct with Laser. Two months after the last 

scaling and laser radiation, indexes including gingival level, bleeding on probing and modified 

gingival index were recorded and compared with baseline. Results show that all indices 

improved in both groups at the end of two months. The indices were not different between the 

two groups except for bleeding on probing, which was lower in the laser group. They concluded 

that overall improvement in parameters such as the superiority of laser application in some 

indices, lack of thermal damage and gingival recession with the specific settings used in this 
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study, the application of Laser as an adjunctive treatment, and common methods is preferable 

(Zare et al., 2014).  

Arisan et al. (2015)28 investigated the efficacy of a diode laser as an adjunct to 

conventional scaling in the non-surgical treatment of peri-implantitis, both radiographic and 

microbiological methods. Ten patients with 48 two-piece, rough surface implants diagnosed with 

peri-implantitis were recruited. In addition to conventional scaling and debridement (control 

group), crevicular sulci and the corresponding surfaces of 24 random implants were lased by a 

diode laser running at 1.0 W power at the pulsed mode, wavelength 810 nm; energy density, 3 

J/cm2; time, 1 min; power density, 400 mW/cm2; energy, 1.5 J; (laser group). Healing was 

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

microbiologic specimens (baseline and after one month), and radiographs (baseline and after six 

months). Baseline mean pocket depths and marginal bone loss were similar between the control 

and laser groups. After six months, the laser group revealed higher marginal bone loss than the 

control group. However, in both groups, the microbiota of the implants was found unchanged 

after one month. They concluded that adjunct use of diode laser did not yield any additional 

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

et al., 2015) 

Lobo et al., Lasers have several potential benefits such as antibacterial effect and wound 

healing stimulation. In addition, hemostasis and delaying epithelial migration may facilitate the 

outcome of flap surgery. However, there is minimal research and evidence for the optimum use 

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

the adjunctive effect of diode laser irradiation in open flap debridement (OFD) while treating 

chronic periodontitis. A total of 30 patients with generalised chronic moderate to severe 

periodontitis with ≥5 mm post - Phase I therapy were selected for a split-mouth study. Flap 

surgery with adjunctive diode laser irradiation was performed in the test quadrant, while routine 

open flap debridement was done in the control quadrant. Clinical parameters including pocket 

probing depth, clinical attachment level, gingival recession, Plaque Index, Gingival Index and 

tooth mobility were recorded at baseline, three months and six months following treatment. In 

addition, patients' ratings of procedural pain and the development of complications 

postoperatively were assessed. Results show that all clinical parameters significantly improved 

after therapy without any statistically significant difference between the two groups for any of 

the parameters. The exception was a significantly greater reduction in gingival inflammation in 
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the Laser treated group. The laser treatment was acceptable to the patient and did not cause 

complications. They concluded that the diode laser could be safely and effectively used as an 

adjunct to treating chronic periodontitis with the advantage of decreased gingival inflammation 

(Arlsan et al., 2015).  

Crispino evaluated the effect of a 940- nm diode laser as an adjunct to SRP in patients 

affected by periodontitis. Sixty-eight patients with mild to moderate periodontitis were included 

and divided into two groups in which controls received SRP alone. In contrast, the test group had 

SRP and laser treatment. All patients were examined for clinical parameters like Gingival Index, 

Plaque Index, and probing depth at baseline and four months. Results show that both groups 

reported statistically significant differences compared to baseline. Both procedures effectively 

improved Gingival Index, Plaque Index, and probing depth, but the use of diode laser was 

associated with more evident results. They concluded that diode laser could be used routinely as 

an adjunct to SRP regarding the clinical outcome (Crispino et al., 2015).  

A study by Nguyen et al. compared the effectiveness of SRP with the adjunctive use of 

diode laser therapy to SRP alone on changes in the clinical parameters and the gingival 

crevicular fluid inflammatory mediator interleukin-1β in patients receiving regular periodontal 

maintenance therapy. This study includes twenty-two patients receiving regular periodontal 

maintenance therapy with one or more periodontal sites with a probing depth ≥5 mm bleeding on 

probing. The treated test and control sites are fifty-six and fifty-eight sites, respectively. Clinical 

parameters, including probing depth, clinical attachment level, bleeding on probing, and gingival 

crevicular fluid interleukin -1β levels, were measured immediately before and three months after 

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

interleukin-1β using an enzyme-linked immunosorbent assay. After all the SRP, the test sites 

were treated with diode laser therapy, following the manufacturer's guidelines to scrape the inner 

epithelial lining of the pocket with a curette to reduce the subgingival bacterial load. The power 

setting was at 0.80 W, wavelengths at 940 nm in continuous wave mode. Results show that both 

sites treated had statistically significant reductions in probing depth and bleeding on probing and 

gains in clinical attachment level. These changes were not significantly different between the two 

therapies. Similarly, differences in interleukin-1β levels between the two groups were not 

statistically significant. They concluded that adjunctive diode laser therapy to SRP did not 

enhance clinical outcomes in treating inflamed sites with ≥5 mm probing depth in periodontal 

maintenance patients (Nguyen et al., 2015). 
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3. CHAPTER THREE MATERIALS AND METHOD 

3.1. STUDY DESIGN: 

Observation analytical clinical trial with split-mouth technique  

3.2. STUDY AREA: 

Best care hospital  

3.3. STUDY POPULATION: 

In this study, initially, ten patients of age 30-50 years were selected and underwent full 

mouth SRP  

3.4. METHODOLOGY (ELIGIBILITY CRITERIA OF PARTICIPANTS): 

3.4.1. Inclusion criteria: 

 Periodontitis stage III  

 Age -30-35 years and above  

 Periodontal pocket > 5mm 

 Clinical attachment level  4 mm 

 Radiographic evidence of bone loss 

3.4.2. Exclusion criteria: 

 Patients with uncontrolled systemic diseases 

 Patients underwent periodontal therapy within six months. 

 Use of antibiotics and anti-inflammatory drugs in the previous six months. 

 Pregnant, Lactating women. 5.  

 Grade III/IV mobility. 

3.5. SAMPLING TECHNIQUE: 

The study procedure was explained to the participants in Arabic. Written consent was 

obtained from all participants, and Oral hygiene instructions were given. The clinical parameters 

recorded are the Plaque index (PlI) (Silness and Löe 1964) (Silness and Löe, 1964), Gingival 

index (GI) (Löe and Silness 1963) (Löe, H., Silness, 1963). Probing pocket depth (PPD) 

(Glavind and Löe 1967) (Glavind and Löe, 1967) was measured from the gingival margin to the 

base of the periodontal pocket. Clinical attachment level (CAL) (Glavind and Löe 1967) 

(Glavind and Löe, 1967) was measured from the cementoenamel junction (CEJ) to the base of 
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the pocket. All the measurements were made by a single examiner (HAM) using a graduated 

William's periodontal probe to the nearest millimetre. The PPD and CAL were measured at six 

sites for all the present teeth, mesiobuccal, mid buccal, distobuccal, mesiolingual, midlingual, 

and distolingual. These measurements were made at baseline and months. 

3.5.1. Laser decontamination procedure:  

Following infiltration, anaesthesia, full mouth scaling, and root planing (SRP) were done 

using an ultrasonic scaler and manual Gracey curettes. After thorough SRP, laser 

decontamination was done using a Diode laser (quick lase). Again, all the safety precautions 

provided by the manufacturer were followed. 

A 200 µm flexible fiberoptic glass fibre was inserted into the pocket's base and held 

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

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

in an apico-coronal direction, making overlapping horizontal and vertical movements with 

continuous soft tissue contact. The laser settings were set as follows a Wavelength - 980 nm 

Mode of Application- 2.0 W pulsed mode (25 msec on/50 msec off) for avg power of 0.7 W 

applied 20 sec/tooth 

3.6. STUDY VARIABLES: 

Independent Variables: Dependent Variables: 

Demographical characteristics (age and 

gender) 

 

Periodontal parameters (GI, PPD, CAL and 

BOP) 

 

Periodontitis  

3.7. DATA COLLECTION TOOLS AND TECHNIQUES: 

A data collection form will interview the participants and record periodontal parameters. 

The collected data will include the participants, demographic data, medical and dental history, 

oral health characteristics, habits, and examination findings. 

The periodontal examination will include all teeth present, and the following periodontal 

parameters will be measured. 
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• Gingival index (GI), according to Löe and Silness (1963) 

• Plaque Index (PI), according to Silness and Löe (1964) 

• Probing Pocket Depth (PPD), according to Glavind and Löe (1967) 

• Clinical attachment level (CAL), according to Glavind and Löe (1967) 

The examinations will be carried out using dental mirrors, and a graduated Williams 

periodontal probe for all teeth on six points (mesiobuccally, mid buccal, distobuccally, 

mesiolingually, mid lingual, dentilingual), partially erupted teeth, retained root, teeth with a 

periapical lesion, and third molars will be excluded. Also, the dental examination will be carried 

out on a dental chair. 

3.8. MATERIALS NEEDED FOR DATA COLLECTION: 

 Mouth mirror 

 Williams periodontal probe 

 Tweezer 

 Cheek retractor 

 Cotton rolls 

 Suction tip 

 Local anaesthetic solution-lignocaine with adrenaline 1: 80,000 

 3 ml disposable syringe. 

 Gauze pieces 

 Gracey curettes 

 Diode laser  

 Ultra-sonic scaler  
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4. CHAPTER FOUR RESULTS AND DISCUSSION 

4.1. RESULTS 

The mean plaque index on the right side at the baseline was 1.25and after one month was 

0.16. The Mean gingival index on the right side at the baseline was 1.16, and after one month 

was 0.3. the Mean pocket depth on the right side at the baseline was 1.6, and after one month, it 

was 1.4. the Clinical attachment loss on the right side at the baseline was 2.9 and after one month 

was 1.9 Mean plaque index on the side at the baseline was 1.05, and after one month was 0.05 

Mean gingival index on the left side at the baseline was 1.3, and after one month was 0.08 the 

Mean pocket depth on the left side at the baseline was 2.0 mm. After one month was 0.5 mm, the  

Clinical attachment loss on the left side at the baseline was 2.7 mm, and after one month was 

1.01 mm. 

4.2. DISCUSSION 

According to our results, Laser therapy slightly impacts pocket depth reduction, which 

minimised the PD measurement to the normal level (1 to 3 mm). However, the responses to 

Diode Laser therapy show that most of the case group (Laser group) patients, which was 95%, 

have an improvement effect after laser treatment despite the SRP. Another study conducted by 

Crispino A 2015 (Crispino et al. 2015) reported that both SRP associated with Diode Laser 

therapy procedures were effective in improving the GI, PI, and PD. On the other hand, De 

Micheli. et al. (De Micheli, de Andrade, et al., 2011) found that using the two therapeutic 

procedures (SRP and Laser therapy) are similar and lead to no additional benefits or 

improvement. However, laser therapy showed an improvement in PD but only in moderate to 

severe periodontitis cases. 

4.3. CONCLUSIONS 

Our study showed changes in pocket depth parameters clinically, although it's not 

statistically significant, Considered the better clinical results, the laser diode can be routinely 

associated with the traditional mechanical non-surgical therapy (SRP) in the treatment of 

periodontal pockets of patients with moderate-to-severe chronic periodontitis. Such studies 

encourage us to hope that using complementary low-power lasers in the future will become a 

part of the standard protocol of non-surgical periodontal therapy. 
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4.4. LIMITATIONS OF THE STUDY 

1. Need more time for a re-evaluation of the clinical parameters 

2. Need more patients  

4.5. RECOMMENDATIONS 

Further evaluation on the optimisation of both dose (frequency in nm) and frequency 

(number of treatments) in larger sample size and varying simulations should be carried out in 

future for corroboration of results 
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APPENDICES 

APPENDIX A INFORMED CONSENT FORM (ARABIC VERSION) 

ًؿوضوعًاؾدراده: ً ً ً ً ً ًً ًً ً ً ً ًًبحثًعؾؿىًؾدرادهًًً-ً ً ً ً ً ًًً ً ً ً ًً ًً

ًًتاثيرًاؾداقودًؾقزرًبالاضاػةًاؾيً ًً ًً ً ًً ً ًً ًً ً ً ًًً ً ً ً ً ًً ًً ً ًًتحهقمًوؽشطًالجزرًًفيًعلاجًاؿراضًاؾؾنةًالدزؿـةًًً ً ً ً ً ً ًً ً ً ًً ًً ً ً ً ً ًً ً ً ًً ًًً ً ً ً ًً ً ً ً ًً ً ً ً 

ًؿؼدؿة ً ً ً ً:ًًً

ً

ًًًًقيرـاًؿشارؽمؽمًػىًاؾلوثًؾـقلًدرجـهًً ً ً ً ًً ً ً ًًً ً ً ًً ًً ً ًً ً ً ً ً ًً ً ًًً ً ً ًًًًًًًًًًًًًاؾـدبؾومًاؾعـاؾيًؿـنًجاؿعـةًاؾيـودانًؾؾعؾـومًوًًًًًًً ًً ً ً ً ً ًًً ً ً ً ً ًً ًً ً ً ًً ًً ً ًً ًًً ًً ًً ً ً ً ً ً ًًًًًاؾمؽـؾوجقـاًًً ً ً ً ً ً ً ًًًًً،ًوادـفاؿاًًًً ًً ً ً ً ًً

ًًًًًًؿـؽمًػىًدعمًاؾلووثًاؾعؾؿقهًـرجوًؿنًدقادتؽمًاؾمؽرمًبالدواػؼهًعؾىًالدشارؽهًػىًفذاًاؾلوثً،عؾؿاًبـانًبقاــاتًًً ًً ًً ً ًً ًً ًًً ً ً ً ًً ً ً ًً ًً ً ً ًً ً ًً ً ً ًً ً ً ًً ً ً ًً ً ً ً ً ً ًً ًً ً ً ً ًً ًً ً ً ً ًً ً ًً ً ًً ً ً ً ًً ً ً ً ً ًً ًً ً ً ً ًً ًً ً ً ًً ً ًً ً ً ً

ًًاؾلوثًتمطؾبًؿلءًادملقانًؾمؼقمًاؾصوه،ًاجراءًػوصًرلىًؾلادـانًواؾؾنه،ًجؾياتًؾعلاجًاؾمفاباتًاؾؾنه،ً ً ً ً ًً ًً ًً ًً ً ًً ًً ً ً ًًً ًً ً ً ًً ً ً ً ًً ً ًً ًً ً ً ًًً ً ً ًً ً ً ًً ً ً ً ً ًً ً ً ً ًً ًً ً ً ً ًًً ًً ً ً ً ً ًً ً ً ًً ً ً ً ً ًً ً ً ًً 

ًًًًًؽلًالدعؾوؿاتًاؾمىًدمهؿعًدـمؽونًدـرقهًوًً ًً ً ً ً ًً ً ً ً ً ًً ً ً ً ً ًً ً ًً ًً ًً ً ً ً ً ً ًً ًًًًًًًًًًًًًًًًًًدميـمعؿلًؾغـرضًاؾلوـثًاؾعؾؿـىًػؼـط.ًؽؿـاًانًالدشـارؽهًػـىًًًًًًًًًً ً ًً ً ً ًً ً ً ًً ً ًًً ً ًً ً ً ً ًً ً ً ً ًً ًً ً ً ًً ًً ً ً ًًً ً ً ً ً ً ً

ًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًاؾلوثًؾـقسًؾـهًتـاثيرًعؾـىًاؾصـوهًاؾعاؿـهًاوًعؾـىًاؾرعاقـهًاؾصـوقهًالدؼدؿـهً،ًؽؿـاًانًؾـكًالحـنًفيًالاـيـوابًؿـنًًًًًًًًًًًًًًًً ً ًً ًً ً ً ً ً ًً ًً ً ً ًً ً ًً ً ًًً ً ًً ًً ً ً ً ً ً ًً ً ً ً ًً ًً ً ًً ً ًً ًً ً ً ًً ً ًً ً ًً ًً ًً ً ً ًً ًً ً ً ًً ً ًً ًً ً ًً ً ً ًً ً ً ًً

ًالدشارؽهًدونًؼقدًاوًذرطً،ًؾؼدًتمًذرحًؽلًالدعؾوؿاتًالدمعؾؼهًباؾلوثًوؼدًؼراتًوػفؿتًالدعؾوؿات ًً ً ً ً ً ً ًً ً ً ً ً ًً ً ً ً ًً ً ً ًً ً ً ًًً ًً ً ً ً ً ً ً ًً ًً ً ً ً ً ً ًً ً ًً ً ً ًً ًً ً ًًً ًً ً ً ًً ً ًً ً ً ًً ً ً ًً ً ً ًً ً ً .  

ًاؾغرضًؿنًاؾلوث ً ً ًً ًً ً ًً ً ً ًً: ً

ًًًًًًًًًًًًًًًًًًًًًًًًتاثيرًاؾداقودًؾقزرًبالاضـاػةًاؾـيًتحهـقمًوؽشـطًالجـزرًًفيًعـلاجًاؿـراضًاؾؾنـةًالدزؿــةًوؿؼارـمـهًبـاؾموهقمًًًًًًًًًًًً ً ً ً ً ًًً ًً ً ً ً ًً ً ً ًً ً ً ً ً ً ًً ً ً ًً ًً ً ً ً ً ًً ً ً ًً ًًً ً ً ً ًً ً ً ً ًً ً ً ً ًً ً ً ًً ً ًً ً ًً ًً ً ً ًًً ً ً ً ً ًً ًً ً ًً

ًوؽشطًالجزرًػؼط ً ً ًً ً ً ً ًً ً ً ً 

ًاؾطرقؼة ً ً ً ً ًً:  

ــاتًًًًًًً ــدًؿــاًاذاًؽاـــتًتطــابنًؿمطؾل ــكًؾمودق ًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًًبعــدًؼلوؾــكًؾؾؿشــارؽةًفيًفــذهًاؾدرادــةًدــقؼقتمًرلقلــكًحاؾم ًً ً ً ً ً ًً ً ًً ً ًً ً ًً ًً ً ً ًًً ًً ً ً ً ً ًًً ً ًًً ًً ً ً ً ً ًً تً ً ً ً ًً ً ً ً ً ًً ًً ً ً ًً ًً ً ً ًً ً ً ًًً ً ً ً ً ًً ً ً

ًاؾدرادة.وفذاًقمطؾبًؿراجعةًتاريخكًالدرضيًواخذًؿ ًً ً ً ً ًً ً ً ً ً ًً ً ً ًً ًً ً ً ً ً ً ًً ً ً ً ً ًً ً ً ً ً ً ً ً ً ً ًعؾوؿاتكًاؾشىًً ً ًً ًً ً ًً ً ً ًًصقةًوإجراءًؽشفًربيًؾلأدـانًً ًً ً ً ًًً ً ًً ً ً ًً ً ً ً ً ً ًً ً ً 

ًالآثارًالجاـلقة ً ً ً ًً ً ًً ًً ً ً: 

ًلاًتوجدًايًآثارًجاـلقةًتترتبًعؾىًاؾدرادة ً ً ً ً ًً ًً ً ً ًً ً ً ً ًً ً ً ً ًً ًً ًً ً ًً ً ًً ً ً ً ًً. 

ًاؾػوائدًالدؿؽـة ً ً ً ً ً ًً ً ً ً ً ًً :ً

ًًتـظقفًالادـانًواؾؾنةًًفيًحاؾةًالدشارؽةً ً ً ًً ً ً ًً ًًً ًً ًًً ً ً ًً ً ًً ًً ً ً ً ًً ً ً ً ً 

ًاؾمؽؾػة/ادمعادةًاؾمؽؾػة ً ً ً ً ًً ًً ً ًً ً ً ً ً ً ً ً ً ً ًً: 

ًؾنًتؽؾػكًاؾدرادةًايًردومًـؼدقة ً ً ً ً ًً ً ً ً ًً ً ًً ً ً ً ً ًً ًً ً ً ً ً ًً ً. 
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ًاـفاءًالدشارؽة ً ً ًً ً ً ًً ًً ً ً: 

 .روعي.ًوؾنًتؤثرًفيًديرًعلاجكًاذاًؼررتًعدمًالدشارؽةًؿشارؽمكًفيًفذهًاؾدرادةًعؿل

 :اؾيرقة

ًًًًًًًًًًًًؾكًؽلًالحنًفيًاؾمؿمعًبخصوصقمكًوـؤؽدًؾكًفيًفذاًاؾيقاقًانًؽـلًالدعؾوؿـاتًاؾـتيًتجؿـعًفيًارـارًًًًًً ًً ً ًً ًً ً ً ًً ً ً ًً ًً ً ً ً ً ً ًً ً ًً ً ًً ًً ً ًً ًً ً ً ًً ًً ًًً ً ً ً ً ًً ً ً ً ً ً ً ًً ً ً ً ًً ًً ًً ً ً ًً ً ًً ً

ًفذهًاؾدرادةًدمظلًدرقةًوؾلإدمىدامًاؾعؾؿيًػؼط ً ً ًً ً ً ً ًً ًً ً ً ً ً ً ً ًً ًً ً ً ً ًً ً ً ً ًً ً ً ً ً ًً ًً ً ً. 

ًالاتصالًبػرقنًاؾدرادة ً ً ً ً ًً ًً ً ً ً ً ًً ًً ً ً ً: 

ًد.ًحيينًعلدًاؾرحمنًؿرتضي  ً ً ً ً ًً ً ً ًً ًً ً ً ًً ً ً ًً ً 

ًرؼمًالهاتف: ً ً ًً ً ًً ً ً0966247881  

ًاوًالاتصالًبالدشرفًعؾيًاؾلوث ً ً ًً ًً ً ً ًً ً ً ً ًً ًً ًً ً ً ً ًً ً : 

ًد. ًاؿـةاؾؼرايً ً ً ً ًً ً ً ً ً+ 

ًًالدواػؼة:ً ً ً ً ً ً ً ًاؼرًبالآًً-ً ًً ًً ً ً 

ًؼرأتًالدعؾوؿاتًاعلاهًوذرحًؾيًؽلًؿاًبمعؾنًبفذهًاؾدرادةًاؾلونقة. .1 ً ً ً ً ًً ًً ً ً ً ً ًً ًً ً ً ً ًً ً ً ً ً ًًً ًً ً ًً ًًً ً ً ً ًً ً ً ً ًً ًً ً ً ً ً ً ًً ً ً ً. 

ًًؾديًػرصةًفيًررحًالادكؾةًوؼدًتمتًالاجابةًعؾىًؽلًالادكؾةًاؾتيًررحمفا .2 ً ً ً ً ًً ًً ًً ً ً ً ً ً ًً ً ًً ً ً ًً ً ًً ً ً ًً ً ًً ً ً ًً ً ً ً ً ً ًً ً ً ًً ًً ً ً ً ًً ً ً. 

ًؿشارؽتيًفيًفذهًاؾدرادةًاؾلونقةًعؿلًروعي. .3 ً ً ً ًً ً ً ًً ً ً ً ً ًً ًً ً ً ً ً ًً ًً ً ً ًً ًً ً ً ًً ً. 

ًًًًًًًًًًًًًًيمؽـنيًالاـيوابًؿنًفذهًاؾدرادةًفيًايًوؼـتًدونًانًقـؤثرًذؾـكًفيًاؿؽاـقـةًحصـوؾيًعؾـىًًًًًًً. .4 ً ً ًً ًً ً ً ًً ً ً ًً ً ً ًً ًً ً ً ًً ً ً ً ًً ً ًً ً ً ًً ً ً ًً ً ًً ًً ً ً ً ً ًً ًً ً ً ًً ً ًً ًً ً ً ً ً ًً ً ً ً

ًعلاجًبدقلًؿموػر ً ً ً ً ًً ً ً ً ًً ً ً. 

ًادركًتماؿاًًاـهًؼدًلاًتؽونًؾيًػائدةًرلقةًؿلاذرةًؿنًالدشارؽةًفيًفذهًاؾداردةًاؾلونقة. .5 ً ً ً ً ًً ًً ً ً ً ً ًً ًً ً ً ًً ًً ً ً ًً ً ً ًً ً ًً ً ً ًً ً ًً ً ً ً ًً ً ً ًً ًً ًًً ً ً ً ًً ًً ً ًً ً ً ًًًً ًً ًً ً ً ً. 

ًدمؼدمًـيىةًؿوؼعةًؿنًادمؿارةًالدواػؼةًفذه .6 ً ً ًً ً ً ً ً ً ً ًً ً ًً ً ً ً ًً ً ًً ً ً ً ً ًً ً ً ً ًً ً ً ً ً. 

ًاؾموؼقع: ً ً ً ً ً ًاؾمارقخًًً ً ً ًً ًًً
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APPENDIX B: PERIODONTAL PARAMETERS CHART: 

- Measurement of the periodontal parameters (GI, PI, PPD, CAL, BOP) 

- Six points charting of the patient (GI=gingival index, PI=plaque index, PPD=probing pocket 

depth, CAL=clinical attachment loss, BOP=bleeding on probing) 
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APPENDIX C PERIODONTAL INDICES 

Gingival Index (GI): according to Löe and Silness (1963). 

Inspection for signs of gingival inflammation will be done. Partially erupted teeth, 

retained roots, teeth with a periapical lesion, and third molars should be excluded. No 

substitution for any missing tooth A graduated William's periodontal probe will be inserted into 

the gingival crevice along the long axis of the teeth until resistance is felt; then, the probe will be 

withdrawn and noticed for bleeding according to the following criteria: 

0. No inflammation.  

1. Mild inflammation, a slight change in colour, slight oedema, no bleeding on probing. 

2. Moderate inflammation, moderate glazing, redness, bleeding on probing 

3. Severe inflammation, marked redness and hypertrophy, ulceration, and the tendency to 

spontaneous bleeding.  

Plaque index (PI): according to Silness and Löe (1964). 

The thickness of plaque will be assessed at the cervical margin of the teeth, on six 

surfaces of ALL teeth (3rd molars are excluded) will be examined, mesiobuccal, mid buccal, 

distobuccal, mesiolingual, mid lingual, and distolingual. Partially erupted teeth, retained roots, 

teeth with a periapical lesion, and third molars should be excluded. No substitution for any 

missing tooth 

0. No plaque. 

1. The naked eye cannot see a film of plaque adhering to the free gingival margin and 

adjacent tooth area. But only by using a disclosing solution or by using a probe. 

2. Moderate accumulation of deposits within the gingival pocket, on the gingival margin 

and/ or adjacent tooth surface, which can be seen with the naked eye. 

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

margin. 
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The probing pocket depth (PPD): according to Glavind and Löe (1967). 

A William's periodontal probe will be inserted into the gingival sulcus or periodontal 

pocket close to the long axis of the tooth at six surfaces of each tooth (mesiobuccal, mid-buccal, 

distobuccal, mesiolingual, mid-lingual and distolingual surfaces). The distance from the gingival 

margin to the base of the gingival sulcus or periodontal pockets will be recorded in millimetres 

The clinical attachment level (CAL): according to Glavind and Löe (1967). 

A William's periodontal probe will be inserted into the gingival sulcus or periodontal 

pocket close to the long axis of the tooth at six surfaces of each tooth (mesiobuccal, mid-buccal, 

distobuccal, mesiolingual, mid-lingual and distolingual surfaces). The distance between the 

cementoenamel junction (CEJ) and gingival sulcus, or the base of the periodontal pocket, will be 

measured in millimetres.  


