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ABSTRACT: 
Background: Different Ex vivo and in  vivo studies show  that mere  mechanical preparation of the canals can leave the walls non 

instrumented. Chlorhexidine is a widely used irrigant solution that was developed in the year 1940s at United Kingdom. The present 

study was conducted to determine the effectiveness of 5% chlorhexidine solution. Materials and methods: The present prospective 

study was conducted in the department of endodontics for the period of 6 months. Sub culturing of all the micro organisms was done 

on apt culture media and under appropriate conditions. After the intubation period, growth inhibition zone was regarded as the 

shortest distance in mm from the outside margin of the stainless steel tube to the initial start of microbial growth. All the data thus 

obtained was arranged in a tabulated form and analysed statistically. Results: The areas of inhibition of S. Aureus for 1% 

chlorhexidine were 9.34 mm, for 2% chlorhexidine was 9.68 mm and for 5% chlorhexidine was 9.99mm.  The areas of inhibition of 

S. sanguis for 1% chlorhexidine were 8.03 mm, for 2% chlorhexidine was 8.34 mm and for 5% chlorhexidine was 8.96 mm. 

Conclusion: From the above study it can be concluded that efficacy of 5% chlorhexidine as an irrigating solution is similar to 2% 

chlorhexidine solution. 
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INTRODUCTION 
Microorganisms have a crucial role in the 

etiopathogenesis of periapical lesions.
1-3

 But, removal of 

bacteria from the infected root canal is a tedioustask that 

needs the usage ofdifferent instrumentation  techniques, 

irrigant devices,  and  intracanal  medicaments.  This is 

due to thecomplicated and unpredictable curvature of the 

canal system that mechanical preparation of theroot  canal  

is  not  enough to safeguard that a canals are bacteria 

free.
(4)

 Different Ex vivo and in  vivostudiesshow  that 

mere  mechanical preparation of the canals can leave the 

walls non instrumented
5
 and also instrumentation 

unaccompanied is not able to totallyeradicate the 

microorganisms.
6
 Effectiveness of bio-mechanical 

preparation can be enhanced by the use of appropriate 

irrigants those are the medicated fluids that wash the 

canals. There are various irrigants in endodontic practice 

like chlorhexidine, hypochlorite, normal saline, hydrogen 

peroxide etc. Chlorhexidine is a widely used irrigant 

solution that was developed in the year 1940s at United 

Kingdom.
7
 It is hydrophobic and lipophilic in nature that 

interacts with the lipopolysaccharides and phospholipids 

of the bacteria’s cell membrane.
8
 The present study was 

conducted to determine the effectiveness of 5% 

chlorhexidine solution. 

 

MATERIALS AND METHODS 

The present prospective study was conducted in the 

department of endodontics for the period of 6 months. 

The study consisted of 6 microbial species that were 

commonly isolated, those were Staphylococcus aureus, 

Enterococcus faecalis, Streptococcus sanguis, 

Porphyromonas gingivalis, P. endodontalis and 

Prevotella intermedia. Each strain of the micro organism 

was evaluated against the commonly used endodontic 

irrigants like 1% chorhexidine, 2% chlorhexidine and 5% 

chlorhexidiene. Saline was used as a control medium.  

Sub culturing of all the micro organisms was done on apt 

culture media and under appropriate conditions. The 

facultative micro organisms were inoculated in tubes that 

had 0.85% of saline suspension. Around 500 uL of 

microbial suspension were inoculated into flasks 

containing 50 ml of Brain heart infusion agar and poured 

into Mueller Hinton agar plates. For anaerobes 
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inoculation was done onto plates containing 5% sheep 

blood fastidious agar. The inoculation was sufficient to 

provide semi-confluet growth of the micro organisms. 

The stainless steel tubes were filled onto media surface 

and filled with around 50uL of the test solution that was 

followed by intubation at 37 degree Celsius under 

appropriate condition. After the intubation period, growth 

inhibition zone was regarded as the shortest distance in 

mm from the outside margin of the stainless steel tube to 

the initial start of microbial growth. All the data thus 

obtained was arranged in a tabulated form and analysed 

statistically.  

 

RESULTS 
Table 1 and graph 1 shows the mean areas of inhibition of 

microbial growth. The areas of inhibition of S. Aureus for 

1% chlorhexidine were 9.34 mm, for 2% chlorhexidine 

was 9.68 mm and for 5% chlorhexidine was 9.99mm. The 

areas of inhibition of E. faecalis for 1% chlorhexidine 

were 3.18 mm, for 2% chlorhexidine was 3.40 mm and 

for 5% chlorhexidine was 3.70 mm. The areas of 

inhibition of p. ginigivalis for 1% chlorhexidine were 

17.83 mm, for 2% chlorhexidine was 20.45 mm and for 

5% chlorhexidine was 21.89 mm. The areas of inhibition 

of P. endodontalis for 1% chlorhexidine were 13.67 mm, 

for 2% chlorhexidine was 17.89 mm and for 5% 

chlorhexidine was 19.30 mm. The areas of inhibition of 

P. intermedia for 1% chlorhexidine were 20.21 mm, for 

2% chlorhexidine was 20.32 mm and for 5% 

chlorhexidine was 21.09 mm. The areas of inhibition of 

S. sanguis for 1% chlorhexidine were 8.03 mm, for 2% 

chlorhexidine was 8.34 mm and for 5% chlorhexidine 

was 8.96 mm. 

 

Table 1: Mean areas of inhibition of microbial growth 
Micro organism CHX-1% CHX-2% CHX-5% 

S. aureus 9.34 9.68 9.99 

E. faecalis 3.18 3.40 3.70 

p. ginigivalis 17.83 20.45 21.89 

P. endodontalis 13.67 17.89 19.30 

P. intermedia 20.21 20.32 21.09 

S. sanguis 8.03 8.34 8.96 

 

Graph 1: Mean areas of inhibition of S. Aureus and E. 

Faecalis 

 

DISCUSSION 
One  of  the  prime and crucial  objectives  during the 

nonsurgical Endodontic treatment is disinfection of the 

complete root canals before one can proceed for 

obturation.
9
 Endodontic treatment chiefly involves 

removing the potentially  noxious  stimuli  from  the 

complicated root canal system. This management is more 

challenging when the root  canals are  infected. During 

this time what can come to rescue are the irrigating 

solutions.Irrigants also serve an additional benefit of 

lubricating the canals during instrumentation. Due to this, 

a variety of irrigating solutions have been introduced in 

the field of endodontics.
10

 Sodium hypochlorite is an 

endodontic irrigant that has antimicrobial and tissue 

dissolving capacity. Few side effects associated with 

hypochlorite include pungent smell, local tissue toxicity 

and corrosion of the dental instruments.  Due to these side 

effects, there was a need to introduce another irrigant that 

was patient friendly.  Chlorhexidine  gluconate  served  

these ideal characteristics 
11

.Chlorhexidine  is a  broad  

spectrum  irrigant with antibacterial  actions.  Irrigation  

using  2%Chlorhexidine solution has shown antimicrobial 

activity with effects lasting for 48 hours. In our study, the 

areas of inhibition of S. Aureus for 1% chlorhexidine 

were 9.34 mm, for 2% chlorhexidine was 9.68 mm and 

for 5% chlorhexidine was 9.99 mm. The areas of 

inhibition of E. faecalis for 1% chlorhexidine were 3.18 

mm, for 2% chlorhexidine was 3.40 mm and for 5% 

chlorhexidine was 3.70 mm. The areas of inhibition of p. 

ginigivalis for 1% chlorhexidine were 17.83 mm, for 2% 

chlorhexidine was 20.45 mm and for 5% chlorhexidine 

was 21.89 mm. The areas of inhibition of P. endodontalis 

for 1% chlorhexidine were 13.67 mm, for 2% 

chlorhexidine was 17.89 mm and for 5% chlorhexidine 

was 19.30 mm. The areas of inhibition of P. intermedia 

for 1% chlorhexidine were 20.21 mm, for 2% 

chlorhexidine was 20.32 mm and for 5% chlorhexidine 

was 21.09 mm. The areas of inhibition of S. sanguis for 

1% chlorhexidine were 8.03 mm, for 2% chlorhexidine 

was 8.34 mm and for 5% chlorhexidine was 8.96 mm.It 

acts as an excellent alternative amongst subjects allergic 

to sodium hypochlorite.In the ongoing study, modified 

agar diffusion Substance test was used that is widely used 

for assessment of the antimicrobial activity of different 

endodontic substancesin vitro.
12

 Delany et al.
13 

evaluated 

the0.2% chlorhexidine gluconate irrigating solution in 

extracted Teeth and found that this concentration can be 

used effectively as either an irrigant solution or as an 

intracanal medicament. The results of the ongoing study 

was in accordance with that conducted by Ohara et al.
14

 

 

CONCLUSION 
From the above study it can be concluded that efficacy of 

5% chlorhexidine as an irrigating solution is similar to 

2% chlorhexidine solution. There is no much significant 

difference in the antimicrobial efficacy of the two. But its 

antimicrobial efficacy is much more than that of 1% 

chlorhexidine solution. 

 

 



Agrawal A et al. Chlorhexidine used as a Root Canal Irrigating Solution. 

 

7 
 Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 12| December 2018 

REFRENCES 
1. John T. Marley, David B. Fergusson, and Gary R. Hartwell: 

Effects of Chlorhexidine gluconate as an endodontic irrigant 

the apical seal: short-term results. Journal of Endodontics. 

2001: 27: 775-777. 

2. K.C. Lim, Brian G. Tidmarsh: The sealing ability of 

sealapex compared with AH plus. Journal of Endodontics: 

1986: 12: 564-566  

3. Ludovic Pommel, Imad About, David Pashley, and Jean 

Camps: Apical leakage of four endodontic sealers. Journal 

of Endodontics: 2003: 29: 208-210 

4. M.K.Wu, A.R. Ozok and P.R. Wesselink: Sealer 

distribution in root canals obturated by three techniques. 

International Endodontic Journal: 2001: 33: 340-345 

5. M.K. Wu, P.R. Wesselink and Boersma: A 1 year follow-up 

study on leakage of four root canal sealers at different 

thicknesses. International Endodontic Journal: 1995: 28: 

185- 189 

6. M.K.Wu and P.R. Wesselink: Endodontic leakage studies 

reconsidered. PartI. Methodology, application and 

relevance. International Endodontic Journal: 1993: 26: 37-

43 

7. Camps J, Pashley D: Reliability of the dye penetration 

studies. Journal of Endodontics. 2003 Sep; 29 (9):592-4. 

8. Ugur Inan, Hikmet Aydemir, and Tamer Tasdemir: Leakage 

evaluation of three different root canal obturation techniques 

using electrochemical evaluation and dye penetration 

evaluation methods. Aust ralian Endodontic Journal 2007; 

33: 18–22 

9. Sundqvist G (1976) Bacteriological studies of necrotic 

dental pulps. Umea University Odontological Dissertations 

7, 5-89. 

10. Möller AJ, Fabricius L, Dahlén G, Ohman AE, Heyden G 

(1981) Influence on periapical tissues of indigenous oral 

bacteria and necrotic pulp tissue in monkeys. Scand J Dent 

Res 89, 475-484.  

11. Hess W (1925) Anatomy of root canals of the teeth of the 

permanent dentition, part 1. William Wood, New York, 1-

39. 

12. Siqueira Jr JF, Uzeda M. Intracanal medicaments: 

evaluation of the antibacterial effects of chlorhexidine, 

metronidazole, and calcium hydroxide associated with three 

vehicles. J Endod 1997;23:716-719. 

13. Delany GM, Patterson SS, Miller CH, Newton CW. The 

effect of chlorhexidine gluconate irrigation on the canal 

flora of freshly extracted necrotic teeth. Oral Surg Oral Med 

Oral Pathol 1982;53:518-522. 

14. Ohara PK, Torabinejad M, Kettering JD. Antibacterial 

effects of various endodontic irrigants on selected anaerobic 

bacteria. Endod Dent Traumatol 1993;9:95-100. 

 

 


