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Brief resume of the intended Research 

work (max 250 words) 

 

 

The most common disease of the 

periradicular tissues is apical periodontitis 

which is an inflammatory disease and often 

characterized by invasion of oral pathogens 

invading the necrotic root canals, this was 

demonstrated by the classic study done by 

Kakehashi et al
1
 , studies 

 
have shown that 

there have been approximately 200 to 300 

bacterial species which are present  in the 

oral cavity but only few of them can be 

isolated from the necrotic root canals 

.Anaerobic bacteria were shown to dominate 

the microbiota of the untreated necrotic root 

canals like Peptostreptococcos, Prevotella, 

Porphyromonas,Fusobacterium,Eubacterium 

and Actinomyces and facultative aerobic 

Streptococci
2
.The primary apical 

periodontitis or the primary endodontic 

infections usually heal once the root canals  

have been completely chemo mechanically 



debrided and filled three dimensionally . 

Unsuccessfully treated root canals exhibit 

persistant inflammation called secondary 

apical periodontitis and often have distinct 

facultative anerobes like Streptococcus, 

Lactobacillus and Enterococcus
3
,and most of 

these bacteria have been known to resist 

conventional antimicrobial agents and 

disinfection procedures. The aim of this 

study was to characterize microbiota present 

in   primary and secondary endodontic 

infections (retreatment cases) associated with 

apical periodontitis and evaluation of the 

efficacy of photodynamic therapy in 

retreatment cases. The identification of 

bacterial taxa between primary and 

secondary intraradicular endodontic 

infections will provide basis for targeted 

therapeutic approaches which will reduce the 

incidence of apical periodontitis
4
. 

 

Need for the study (max 250 words) 

 

a. Review of literature (max 250 words) 

b. Research question 

c. Research Hypothesis 

c. Objective of the study 

d. Material and methods 

i.  Source of data 

ii.  Method of collection of data      

(including sampling procedure, if 

any) 

iii.  Inclusion criteria 

 

NEED FOR THE STUDY 

Though the microbiome of primary and 

secondary endodontic infections has been 

studied in depth still there is uncertainity 

regarding their main etiological agents
5
. 

Endodontic infections are polymicrobial in 

nature, with obligate anaerobes 

conspicuously dominating the microbiota in 

primary infection whereas Enterococcus 

faecalis and Candida albicans have been 

repeatedly identified from failed root canal 

treated cases
6
. Endodontic infections have 



iv. Exclusion criteria 

v. Operational 

definitions/Techniques  

  employed 

e. List of references 

been studied by culture methods traditionally 

with reports suggesting over 50% of oral 

microbiota still uncultivable, raising the 

possibility of many unknown endodontic 

pathogens. Species like dialister 

invisus(81%),synergistes oral clone(33%) 

and olsenella (33%) have been detected in 

primary and persistant infections
7
. 

Insufficient root canal disinfection may be 

one of the reasons for endodontic failure and 

persistant periapical pathology
8
, several 

invivo and invitro studies have shown 

promising results of photodynamic therapy in 

root canal disinfection
9
.the current difficulty 

in bacterial drug resistance best justifies the 

use of new agents and new approaches like 

lasers and PDT for eradication of infection 

from root canal systems
10,11

. 

 

 
There is limited information available 

regarding  

 

1. Characterization of endodontic microflora 

in root canals between primary infection and 

retreatment cases in North Karnataka 

population. 

 

2.Correlation between primary and 

secondary endodontic infections 

 

3. Treatment protocol for retreatment cases. 

 

 



Thus, it is extremely essential to have a 

thorough understanding of the characteristics 

of pathogens in primary and retreatment 

cases and treat them in a methodical manner. 

 

a. REVIEW OF LITERATURE 

A study was conducted to investigate the 

prevalence of several uncultivated oral 

phylotypes as well as newly named species 

in primary and persistant endodontic 

infections ,samples collected from the root 

canals were subjected to heminested PCR 

assays to determine the presence of 13 

species or phylotypes of bacteria, The most 

prevalent species found in primary infections 

were Dialister invisus(81%),Synergistes oral 

clone BA121(33%),and Olsenella uli (33%), 

of all the target bacteria, only these three 

were detected in persistant infections
7
. 

 

A study was conducted to determine the 

phenotypic and molecular characteristics of 

enterococcus faecalis recovered from 

primary endodontic infections in Brazilian 

patients, the isolates were identified by 

biochemical profiling (AP120strep) and 16S 

rDNA sequencing, all isolates were deemed 

susceptible to penicillin G Erythromycin and 

vancomycin the author concluded that 

E.faecalis exhibits high level of resistance to 

tetracycline an antibiotic routinely used in 

treatment of dental infections
5
.  

 

 



A study was conducted to investigate the 

antibacterial effects of Photo dynamic 

therapy using light emitting diode lamp (630 

nm) and diode laser(810nm) on E.faecalis 

biofilms in extracted human teeth, Intracanal 

bacterial sampling was done and bacterial 

survival rate was then evaluated for each 

group, results revealed that the colony 

forming units (CFU) in LED group was 

significantly lower than the laser group. The 

author concluded that this research shows 

that photodynamic therapy was an effective 

supplement for root canal disinfection
10

. 

 

A study was conducted to evaluate the 

antimicrobial effect of Photo activated 

disinfection (PAD) using toluidine blue as 

photosensitizer and LED lamp after the 

conventional treatment and comparing it with 

calcium hydroxide therapy invivo. The 

clinical trial include 20 patients with molars 

requiring endodontic retreatment, the 

samples were cultured and then bacterial 

colonies were counted, data included number 

of CFU’s before and after treatment analysed 

by t-test and ANCOVA using SPSS 

vs.18.results revealed incomparision with 

calcium hydroxide therapy PAD leads to a 

greater reduction in E.faecalis number in 

infected root canals 
8
. 

 

A study was conducted to characterize the 

microbiota present in the primary and 

secondary intraradicular infections associated 



with apical periodontitis using 16SrRNA 

gene amplicon sequencing. Multivariate 

analysis showed clustering of microbiota by 

sample type (dentin vs. intraradicular 

content) and, in root canals, by pathology 

(primary vs. secondary infection).The 

proportions of E.faecalis and F.nucleatum 

were respectively, higher and lower when 

comparing secondary to primary infected 

root canals. The identification of bacterial 

taxa may provide the basis for targeted 

therapeutic approaches aimed at reducing the 

incidence of apical periodontitis
4
.  

 

b. RESEARCH QUESTION 

 

1. What is the prevalence of commonly 

putative endodontic pathogens in North 

Karnataka population? 
 

2. Does the composition of endodontic 

microflora vary between Primary 

endodontic infections and Retreatment 

cases. 
 

3. Can we evaluate the efficacy of photo-

dynamic therapy for root canal 

disinfection in retreatment cases.  

 

c.  OBJECTIVE OF THE STUDY 

 

Identification and culture of commonly 

prevalent strains in primary and secondary 

infections of root canal. And subjecting 

select microorganisms for molecular 

methods. 



 

 

• Evaluation of the efficacy of photodynamic 

therapy in the disinfection of root canals in 

teeth requiring endodontic re-treatment. 

• Comparison of LED light and diode laser 

for photodynamic disinfection of root 

canals in teeth requiring endodontic re-

treatment. 

 

d. MATERIALS AND METHODS. 

 

The present research is a cross sectional 

study design and it will be carried out in the 

following departments. 

  

1. Department of Conservative Dentistry and 

Endodontics, SDM         College of Dental 

sciences and Hospital, Dharwad India.  

2. Department of Microbiology, SDM 

College of Medical sciences and hospital 

College. 

3. Central Research Laboratory, SDM 

College of Medical Sciences and Hospital 

4. Central Research Laboratory, Maratha 

Mandal Dental College,Belagavi 

 
The experimental material will be samples 

collected from 132 patients. These subjects 

will be divided into two groups of 66 patients 

each. Informed consent will be taken from all 

the patients. 

 

 

 



GROUPS 

GROUP 1 -  Primary endodontic infections   

                   -  66 samples 

GROUP 2  - Secondary endodontic   

                       infections(Retreatment cases)  

- 66 samples. 

 GROUP 2(A )- Control group (sodium    

                          hypochlorite)-22 samples 

 GROUP 2(B) - LED light activation-22   

                          samples 

 GROUP2(C) - LASER activation-22   

                        samples. 

 

GROUP 1 

Inclusion criteria 

• Age- 18- 80 years 

• Single and multi-rooted non vital teeth   

  with radiographic periapical radiolucency. 

Exclusion criteria 

•Patients who have received antibiotics and   

  corticosteroids for the same 

• Systemic diseases 

• Pregnant and lactating women  

• >5mm loss of periodontal attachment 

• Tobacco chewers and smokers. 

 

GROUP 2 

Inclusion criteria 

• Age- 18- 80 years 

• Single and multi-rooted teeth 

• Teeth which are root canal treated  >2  

  years previously 

• Radiographically 



- Periapical radiolucency seen  

- Obturation material reached within 4 

mm of the radiographic apex. 

 

Exclusion criteria 

• Patients who have received antibiotics   

   and corticosteroids for the same 

• Systemic diseases 

• Pregnant and lactating women  

   •  >5mm loss of periodontal attachment 

   • Tobacco chewers and smokers. 

SAMPLE COLLECTION 

GROUP 1 

After plaque removal and rubber dam 

isolation, the tooth and the operative field 

was cleansed with 3% hydrogen peroxide 

and then disinfected with 2.5%NaOCL 

solution.  

The access cavity will be prepared with 

sterile endo access bur (MANI), the coronal 

pulp tissue from the infected tooth will be 

removed mechanically and will be put into 

the transport medium. 

The root canals will be enlarged up to F2 size 

protaper rotary file uptill the working length, 

and the debris generated will be transferred 

with help of # 25 H File to the transport 

medium. 

Material from the canals will also be 

collected using 2 sterile paper points and the 

paper points will be placed in the reduced 

transport medium. The reduced transport 

medium will be provided by the CRL.  



 

GROUP 2 (Pre- intervention) 

The old restoration will be removed followed 

by removal of the Gutta Percha and the 

sealer. The gutta-percha and the debris will 

be placed in the transport medium as 

explained before, and the samples will be 

collected from the canals using 2 paper 

points  as described earlier.  

  

GROUP 2 (Post- intervention) 

The root canals will  enlarged upto size F2 

with Protaper Endodontic Rotary 

files(dentsply) system and will be subjected 

to photodynamic therapy  .The samples will 

be collected as described earlier immediately 

after the therapy.  

The collected samples will be subjected to 

aerobic and anaerobic bacterial cultures 

using the following protocol. 

Anaerobic culture  

1. The material collected in transport  

medium will be mixed thoroughly and it 

will be divided into two aliquots. 

2. One of the aliquots will be used for 

aerobic culture and PCR,  the other will 

be subjected to anaerobic culture study. 

3. The sample received in the transport 

medium (RTF) will be vortexed then 

inoculated on enriched and selective 

media according to the requirement. 



a.For (Porphyromonas Gingivalis) Pg. 

(Prevotella Intermedia) Pi. 

 Blood agar as an enriched medium 

 Brucella agar with hemin and vit K and 

(BA) 

 Kanamycin blood agar 

 The plates will be incubated at 37ºC for 

3-4 days in anaerobic jar as these are the 

obligate anaerobes. 

b.For (Fusobacterium Nucleatum)Fn. 

 CVE (Crystal Violet Erythrocin) Agar-

selective medium. 

 Incubated anaerobically at 37ºC for 48-

72 hrs 

c. For (Aggregobacter Actinomycete 

comitans) Aa 

 Dentaid Agar-Selective medium 

 

Plates will be incubated at 37º C in 5-10% 

CO2 jar for 48-72 hrs,as it is a facultative 

anaerobe requiring CO2 for optimum 

growth.  At the end of incubation period the 

plates will be examined to study colony 

characters. Colony count also will be noted 

for proportion of various isolates and 

quantification. The identification of the 

isolates will be done using Gram stain and 

key biochemical reactions as per standard 

established protocols. 



Aerobic culture 

 
The transport medium received in the 

laboratory will be vortexed to mix the 

contents thoroughly. The contents of the 

transport medium will be inoculated on to the 

following culture plates 

1. Blood agar 

2. MacConkey agar 

3. Brain heart infusion agar and  

4. Brain heart infusion broth 

 

The plates will be incubated in ambient air at 

37
O
C for 48 hours. At the end of the 

incubation period the plates will be examined 

to study the colony morphology. The 

identification of the isolates will be done 

using Gram stain, catalase, oxidase, motility 

and other biochemical reactions as per 

standard established protocols. All the 

aerobic isolates will be subjected to 

sensitivity test.  

 

PCR for select organisms 

A variety of newly identified uncultivable 

pathogens are found to be associated with 

endodontic infections. A large number of 

oral microbes are still not cultured 

successfully. To study these pathogens 

molecular techniques are essential. PCR is a 

commonly used molecular method to identify 

the uncultivable pathogens.  

 

 



The most commonly found pathogens are 

Dialister invisus, Synergistes oral clone 

BA121 and Olsenella uli. They are reported 

to be associated with persistent endodontic 

infections. This study will try to identify if 

these pathogens are present in the samples 

collected from our patients. Detection of 

uncultivated bacteria in infected root canals 

is the primary step in the studies leading to 

their role in the pathogenesis of endodontic 

infections or the pathogenesis of 

periradicular diseases. 

 

Brief methodology: 

 Genomic DNA will be isolated from 

each sample using phenol-chloroform 

method 

 The DNA will be subjected to PCR 

assays using reported primers and 

protocols using conventional gel 

based PCR.  

 PCR assays will be set up for the 

following pathogens as they are 

frequently reported from endodontic 

samples. 

 The primer pairs used for the 

pathogens will be as follows…  

 

1. Dialister invisus  

a. F - CAG AAA TGC GGA 

GTT CTT CTT CG  

b. R - CCC GGG AAC GTA 

TTC ACC G 



 

2. Synergistes oral clone BA121  

a. AGA GTT TGA TCC TGG 

CTC AG  

b. TGC GAA AGG GTC GAT 

CCG C 

 

3. Olsenella uli  

a. AGA GTT TGA TCC TGG 

CTC AG  

b. TGC GGC ACG GAG GGA 

TCG TCC C 

The protocol for intervention phase is as 

follows. 

GROUP 2(A)-Control group.  

After verification of the working length 

and cleaning and shaping of the canals 

upto 4% F2 size Protaper rotary file and 

irrigation will be performed with 5mL 

2.5% sodium hypochlorite and 5mL 

sterile saline solution. 

GROUP 2(B).  Photodynamic Therapy using   

 Light Emitting Diode activation. 

The canals will be cleaned and shaped 

upto 4% F2 Protaper file along with 

irrigation using 5mL of 2.5% sodium 

hypochlorite and 5ml of sterile saline. 

PDT will be performed using 0.5 mL of 

0.1 mg/mL Toluidine blue and the 



solution will be left in the canal for 

5mins as pre-exposure time.PDT will be 

performed using De’Light  with No 10 

and 16 endo tip 
 
 producing light with 

wavelength of 630 nm and intensity of 

>1000 mW/cm
2 for 60s-120s. The endo 

tip will be positioned in the canal upto 

the apical third and then the light 

activation will be performed. The 

toluidine blue solution will be removed 

by rinsing with 5mL sterile saline 

solution and the final microbiological 

sampling will be performed. 

 

GROUP 2(C) 

1. The canals which will be cleaned and 

shaped upto standardized diameter of 

4% F2 Protaper rotary files and 

irrigated with 5mL of 2.5% sodium 

hypochlorite and 5mL sterile saline 

solution. A photo-activated dye will 

be introduced in to the root canals  

2. Indocyanine green (ICG) will be used 

as the photo activated dye. The 

proposed concentration to be used is 

100 μg/ml.  

3. The dye will be allowed to stay un-

disturbed for 15 minutes before 

photoactivation 

 



4. Excess due will then be carefully 

mopped using sterile paper points. 

5. A diode laser with a 300 μm 

endodontic tip (6 mm length) will 

then be inserted in to the root canal 

and activated. A power setting of 

0.5/1 W will be used for an 

application time of 60s. (The 

resultant fluence is expected to be in 

the range of 100 to 300 J/Cm
2
. The 

wavelength of the laser to be used 

would be between 600 to 950 nm. 

6. The laser parameters may be 

modified after conducting a pilot 

study on 5-10 patients as there is a lot 

of variation and ambiguity in the 

limited literature available at present. 

The final microbiological sampling 

will be performed as before. 

STATISTICAL ANALYSIS 

 

Based on the article published by Christine 

et al (2006), % of E faecalis present in 

primary endodontic infections and secondary 

endodontic infections. 

  

Proportion in the I
st
 group P1     = 0.671      

                                                       (67.10%) 

 

Proportion in the II
nd

 group P2  = 0.899     

                                                      (89.90%)  

 

Risk difference (P1-P2) =d        = -0.228  

                                                        (22.80%) 

 

 



 

 

Power(%) = 85 

 

Alpha Error(%) = 5 

  

Side = 2 

 

 

Sample size  n  = 66 samples should be taken 

in each group 

 

Alpha Error(%)       Power(%)           Sample          

                                                            Size(n) 

             

         1                          80                       75 

                                     90                       94 

 

         5                          80                       50 

                                     90                       66 

 

Formula 

                        2( Z1-α / 2+Z 1-β )
2
 ( p q) 

    n      =      ---------------------------------- 

                               d
2
 or (P1-P2) 

 

Where  

         P1+P2 

P =   --------,   q=1-p or 100-p 

            2 

Where,  

Z1-α/2 = Z-value for a level=1.96  at 5% alpha  

            error 

Z1-β = Z-value for b level=1.037 at 85%    

         Power 

 

 

 



 

Statistical procedures 

 

1. Descriptive statistics includes frequency,   

     %, mean, SD etc. 

2.   Chi-square test for independence will be  

    used to assess the association between two   

    attributes 

3. For skewed numerical data, the non-

parametric tests like Kruskal Wallis 

ANOVA followed by Mann-Whitney U 

test  and Wilcoxon matched pairs test for 

follow up comparison                

4. For normally distributed numerical data, 

the parametric tests like one way 

ANOVA followed by suitable posthoc 

procedure  and dependent t test   

Study Design :  Cross sectional study design 

Sampling design: Convenient and 

judgmental sampling 

Null Hypothesis (H01): There is no 

significant difference in the characterization 

of endodontic micro flora in root canals 

between primary and secondary infection 

groups. 

Alternative Hypothesis (H11): There is a 

significant difference in the characterization 

of endodontic micro flora in root canals 

between primary and secondary infection 

groups. 

Null Hypothesis (H02): There is no 

significant difference between treatment 

modalities in secondary infection patients 

with respect to their efficacy. 



Alternative Hypothesis (H12): There is 

significant difference between treatment 

modalities in secondary infection patients 

with respect to their efficacy. 
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Does the study require any 

investigations or interventions to be 

conducted on patients or humans or 

animals? If so, please describe briefly 

 

 

The study requires collection of samples 

from the root canals of the patients during 

routine endodontic procedure for culture and 

molecular methods and also intervention by 

using LED light and Laser activation of the 

root canals during retreatment procedure. 

 

Has ethical clearance been obtained 

from your institution 

 

The Ethical clearance has been obtained. 

Is the proposed research project 

novel?   Give details (max 150 words) 

The main goal in endodontics is the 

prevention and treatment  of the diseases of 

the dental pulp and periapical tissues, as 

shown by recent epidemiological studies in 



several countries around the world, post 

treatment endodontic disease is far too 

common finding, to understand the reasons 

for survival of the resistant  bacteria in the 

filled root canal, it is important to understand 

the interaction between the treatment 

procedures and root canal flora in primary 

apical periodontitis and secondary apical 

periodontitis, most of the microbiota differ in 

the root canals because of the geographical 

location, this research is novel  because there 

have been limited studies to characterize 

microbiota in primary endodontic infections 

and secondary endodontic infections in vivo  

in  the north Karnataka region and also to 

determine a more effective disinfection 

protocol in retreatment cases using Lasers 

and cost effective method like LED light 

activation. 

What is the expected contribution of the 

research project to the existing 

knowledge base? (max 150 words) 

This research project will help us in finding 

out the prevalence of commonly putative 

endodontic pathogens in north Karnataka 

population and also the difference in 

composition of endodontic microflora in 

primary and secondary endodontic 

infections, This research will also give us 

information on the  identification and 

prevalence of bacterial taxa commonly 

prevalent in our area and this identification 

will in turn provide us the basis for targeted 

therapeutic approaches aimed at reducing the 

incidence of apical periodontitis in failed 

root canal cases(retreatment cases). 



What is the expected advantage of the 

research project to the society at large? 

(max 150 words) 

 The knowledge of bacteria colonizing 

different ecological niches of the oral cavity 

was limited to those species that could be 

cultured in the laboratory. Endodontic 

infection were traditionally studied by 

culture methods but recent reports showed 

more than 50% of the oral microbiota still 

uncultivable. Latest molecular methods are 

increasingly used to provide comprehensive 

overview of the microbiota of the root canals 

and contribute to the development of more 

effective therapeutic procedures, and also 

provide more predictable treatment 

modalities to the population there by 

reducing the failure rate. 

Another advantage of this research is to 

demonstrate promising results in root canal 

disinfection by using photodynamic therapy, 

PDT using LED are safer source of light, 

causing minimal tissue injury and most 

importantly provide a cost effective option to 

the society at large for root canal disinfection 

procedures in retreatment cases. 

What is the expected advantage of the 

research project in the regional area? 

(max 100 words). 

This research project is specifically designed 

to benefit the local population,as we are 

studying the characterization of the 

microbiota in the primary and secondary 

endodontic infections leading to more 

predictable treatment outcome for the local 

population and reducing the failure of root 

canal treated cases. And also to provide a 

cost effective viable alternative for root canal 

disinfection procedures . 



 

 


