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Abstract:

Micro-organisms and their by-products are considered to be the major cause of pulp and periradicular
pathosis. So, the major objective in the root canal treatment is to disinfect the entire root canal system,
which requires the elimination of all possible sources of infection. This goal can be accomplished by the use
of a gold standard antiplaque agent called Chlorhexidine which possess antimicrobial property. It can be applied
clinically as a root canal irrigant in all phases of root canal preparation including the disinfection of operating
field, during the enlargement of canal orifices, removal of necrotic tissues, as an intracanal medicament for the
modeling of gutta percha cone and in the disinfection of prosthetic space. Therefore, chlorhexidine application as
a irrigant in endodontic treatment not only eliminates the infection, but also results in increased resistance to
microbial colonization preventing reinfection of the cleansed space.
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INTRODUCTION:

One of the most commonly preferred antiseptic in recent
days in dental field is chlorhexidine. It possess
antimicrobial action which reduces plaque, gingival
inflammation and bleeding™. It is generally known for its
bio-compatibility and substantivity , which is available as
mouthwash, ~gel, aerosol,sprays and disks @2,
Chlorhexidine is considered to be safe compound with
minimal and transitory local and systemic effects.
Chlorhexidine is a chemical auxillary substance which is
used for successful disinfection and to clean the root canal
during endodontic treatment procedure®. Chlorhexidine
has been used in endodontics as an irrigating substance or
an intracanal medicament due to its bio-compatiblity,
substantivity, lubricating property and rheological actions.
The aim of this paper is to review the general use of
chlorhexidine as an irrigant in the field of endodontics in
times of root canal procedures such as access opening , root
resorption , foramen enlargement and root perforation®.In
addition, studies suggest that 0.12% chlorhexidine used in
mouthwash are able to reduce the signs of gingival
inflammation, and that’s why it is still considered to be the
gold standard antiplague and antigingivitis agent®” and
also a bishiguanide antiseptic which controls chemical
plaque®-

HISTORY:

Chlorhexidine was developed by imperial chemical
industries in England during 1940’s .It was marketed as a
general antiseptic in 1950. In 1957, Chlorhexidine was
introduced for human use in Britain as a skin antiseptic.
The property of plaque inhibition of chlorhexidine was first
investigated by Schroeder in 1969°. A definitive study for
caries inhibition of dental plaque was done by Loe and
Schiott in 1972 @9,

CHARACTERISTICS:

Chlorhexidine is a symmetrical molecule which has 4
chlorophenyl rings and two biguanide groups connected by
a central hexamethylene bridge ®Y. The International
Union of Pure and Applied Chemistry (IUPAC) defines
chlorhexidine as 1,1 hexamethylene bis (5-(4-
chlorophenyl)bisbiguanide®®.It is dicationic at pH levels
above 3.5. In general , chlorhexidine is a antiplaque and
antigingivitis agent. It acts against virus, fungi and other
pathogens . The most unique character of Chlorhexidine is
its substantivity which refers to oral retentiveness. It
depends on various factors such as concentration, pH ,
temperature and time of contact of solutions with oral
structures™. Thus, it is safe to be used as an irrigant as the
canals medicated with chlorhexidine do not affect
negatively the ability of root fillings to prevent the fluid
penetration into the root canal system through the apical
foramen®419),

MECHANISM OF ACTION :

i. As an antimicrobial agent:
The mechanism of action is found to take place
through the cationic ions that are negatively charged.
They rapidly gets attracted to the inner cell membrane
of the bacteria and other microbes and exerts
bactericidal effect to eliminate them thus serving as an
antiplaque and antimicrobial agent™®.

ii. Substantivity of chlorhexidine :
Chlorhexidine offers oral retentivity as its capable to
absorb the negativity charged surfaces in tooth ,
mucosa, pellicle, restorative materials and other oral
structures *”).Recent studies on the substantive nature
of chlorhexidine has reported on the inhibition of
dentinal proteases thereby prolonging the durability of
resin dentin bonds, especially in the absence of
collagen®®1°20),
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Due to all above mentioned actions and properties |,
chlorhexidine can widely be accepted for the purpose of
irrigation during root canal treatment. It ensures a microbe
and infection free canal on proper application.

CHLORHEXIDINE- AN AGENT OF IRRIGATION IN
ENDODONTICS:

i. Role in endodoxin reduction:
Lipopolysaccharide an outer membrane component of
gram negative bacteria which is predominantly
involved in root canal infection is an important
mediator in the pathogenesis of apical periodontitis and
enhancing the sensation of pain in endodontic
infections®”. Concerning the detoxifying activity of
Chlorhexidine, Buck et al®® reported little or no
efficacy on inactivating the biologically active portion
of the endotoxin lipid A. Signoretti et al®® showed
that Chlorhexidine improved the properties of
reducing the endotoxin content in root canals in vitro.
Vianna et al. ®* evaluated clinically the effect of root
canal procedures on endotoxins and endodontic
pathogens.

ii. Resistance to microleakage:
Many studies on role of irrigants in microleakage have
concluded that, characteristics of chlorhexidine treated
dentin might also explain the greater resistance to
microbial leakage'®. Different irrigation regimens
may alter the chemical and structural composition of
dentin, thereby affecting the adhesion of bonded
materials to the dentin surface. The presence of surface
surfactant in Chlorhexidine increases the surface
energy and wetting ability of dentin. This may
positively
affect the adhesion of hydrophilic bonded materials lik
e Active GP and thereby prevents microleakage®®"

iii. Apical fluid penetration:
Canals irrigated or medicated with Chlorhexidine do
not affect negatively the ability of root fillings to
prevent fluid penetration into the root canal system
through the apical foramen @29

iv. Tissue dissolution capacity:
The tissue dissolution capacity of a substance depends
mainly on three factors: the frequency of shaking, the
amount of organic matter in relation to the amount of
irrigant in the canal system and the surface area of
tissue that is available for contact with the irrigant @),
Chlorhexidine gluconate has been recommended as a
root canal irrigant because of its broad spectrum
antimicrobial  action,  substantivity and low
toxicity®*®. Bleeding in case of vital pulp will stop
only with the complete removal of the pulp tissue by a
full instrumentation of the root canal within its whole
extension. Therefore, when Chlorhexidine is used as
an irrigant, emphasis should be given to full canal
instrumentation in order to remove all pulp tissue rests,
as It does not promote a superficial necrosis®?.

v. Intracanal medicament:
Chlorhexidine is used as an intracanal medicament in
both vital and non vital teeth. This property is because
of its alkaline pH®. It is bactericidal and neutralizes

the remaining tissue debris in the root canal system®".
Chlorhexidine also  promotes an alkalinizing
osteogenic environment on the surrounding tissues
through the continuous release of OH- ions ©°.
Moreover, it mediates the neutralization of
lipopolysaccharides ©®, helping in the cleansing the
root canal ®”. Hence Chlorhexidine has been used in
endodontics and proposed as both an irrigant and an
intracanal medicament.

vi. Action on gutta percha cones:
Studies showed that 2% Chlorhexidine did not change
gutta-percha cone properties after exposure for up to
30 min, suggesting that this substance is less harmful
to guttapercha 2,

vii. Role in dentin bonding:
It has been shown that Chlorhexidine application prior
to acid-etching has no adverse effects on immediate
composite- adhesive bonds in coronal pulp chamber,
dentin, enamel or with resin- reinforced glass-ionomer
cements. Erdemir et al. ®**% reported that endodontic
irrigation with Chlorhexidine solution significantly
increased bond strength to root dentin.

CONCLUSION:

Although, the use of Chlorhexidine as an irrigant is of a
vast significance in the field of dentistry, it includes a few
side effects such as brownish discolouration of the tooth
and the restorative material*?. There are also evidences of
taste perturbation in patients using Chlorhexidine
mouthrinses regularly. Sometimes mucosal erosion might
also occur. But in contrast, it does not possess any toxic
effects, it does not cause any teratogenic alterations and
there is no formation of carcinogenic substances in the
application of Chlorhexidine“®. No dreadful adverse
effects have been published regarding the use of
Chlorhexidine as an irrigant. Therefore, along with its
properties as an antiplaque and antigingivitis agent, it can
also be accepted and widely used as a standard irrigant in
root canal and other endodontic treatment procedures due
to its biocompatibility substantivity and other significant
characteristics.

REFERENCES:

1.  Rethman MP, Beltran-Aguilar ED, Billings RJ, Hujoel PP, Katz
BP, Milgrom P, Sohn W, Stamm JW, Watson G, Wolff M,
Wright JT, Zero D, Aravamudhan K, Frantsve-Hawley J, Meyer
DM; American Dental Association Council on Scientific Affairs
Expert Panel on Nonfluoride Caries-Preventive Agents. Nonfluoride
caries-preventive agents: executive summary of evidence-based
clinical recommendations. J Am Dent Assoc. 2011; 142(9):1065-
1071.

2. Woodcock PM. Biguanides as industrial biocides. In: Page KR, ed.
Industrial biocides. Chichester: John Wiley, 1988: 1976: 84: 304-
307.138: 217-221. 19-36.

3. Addy M. Chlorhexidine compared with other locally de- livered
antimicrobials. A short review.

4. Grossman E, Reiter 0, Sturzenberger M, De la Rosa M, Dickinson
TD, Ferretti GA, Ludlam GE, Meckel AH. Six- month study of the
effects of a chlorhexidine mouthrinse on gingivitis in adults. J
Periodont Res 1986: 2I(suppl 16): 33-43.

5. Russell AD. Chlorhexidine: antibacterial action and bac- terial
resistance. Infection 1986: 14: 212-215.

6. Bodrumlu E, Tunga U. Apical leakage of resilon obturation material.
J Contemp Dent Pract 2006;7(4):45-52.

773



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Shreya.S et al /J. Pharm. Sci. & Res. Vol. 8(8), 2016, 772-774

Aminsobhani M, Ghorbanzadeh A, Behnam B, Noushin S, Sholeh

G, Assadian H, et al. Coronal microleakage in root canals
obturated with lateral compaction, warm vertical compaction and
guttaflow system. Int Endod J2010;5(2):83-7.

Saini D, Nadig G, Saini R. A comparative analysis of
microleakage of three root end filling materials — An in vitro study.
Arch Orofac Sci 2008;3(2):43-7.

Farea M, Masudi S, Wan Bakar WZ. Apical microleakage
evaluation of system B compared with cold lateral technique: In
vitro study. Aust Endod J 2010;36(2):48-53.

Torabinejad M, Khademi AA, Babagoli J, Cho Y, Johnson
WB, Bozhilov K, et al. A new solution for the removal of the
smear layer. J Endod 2003;29(3):170-5.

Schroeder H E. Formation and Inhibition of Dental Calculus.
Hans Huber, Berlin 1969; 145-172.

Loe H, Von der Fehr FR, Schiétt CR. Inhibition of experimental
caries by plaque prevention. The effect of chlorhexidine
mouthrinses Scand J Dent Res. 1972;80(1):1-9.

Corbet EF, Tam JO, Zee KY, Wong MC, Lo EC, Mombelli AW.
Therapeutic effects of supervised Chlorhexidine mouthrinses on
untreated gingivitis. Oral Dis. 1997; 3:9-18.

Hoffmann, T., Bruhn, G., Richter, S., Netuschil,L. & Brecx, M.
clinical controlledstudy on plaque and gingivitis reduction under
long term use of low dose chlorhexidine solutions in a population
exhibiting good oral hygiene. Clin Oral Investig 2001, 5: 89-95.

Van de weijden GA, Timmerman MF, Novtny GA, Rosema N,
Verkerk A, Three different rinsing times and inhibition of plaque
accumulation with chlorhexidine, J Clin Periodontol 2005, 32(1):89-
92.

Ferguson JW, Hatton JF, Gillespie MJ. Effectiveness of intracanal
irrigants and medications against the yeast Candida albicans. J
Endod 2002;28:68-71.

Oddoni PG, Mello I, Coil JM, Antoniazzi JH. Coronal and
apical leakage analysis of two different root canal obturation
systems. Braz Oral Res 2008;22(3):211-5.

Alani AH, Toh CG. Detection of microleakage around dental
restorations: A review. Oper Dent 1997;22(4):173-85.

Rodig T, Hulsmann M. Restorative materials for the temporary seal
of the endodontic access cavity. J Endod 2008;2(2):117-30.

Naouml HJ, Chandler NP. Temporization for endodontics: A review.
Int Endod J 2006;35:964-78.

Martinho FC, Chiesa WM, Zaia AA, Ferraz CC, Almeida JF, Souza-
Filho FJ, et al. Comparison of endotoxin levels in previous studies
on primary endodontic infections. J Endod 2011;37:163-167.

de Oliveira LD, Jorge AO, Carvalho CA, Koga-Ito CY, Valera MC.
In vitro effects of endodontic irrigants on endotoxins in root canals.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2007;104:135-
142.

Signoretti FGC, Gomes BP, Montagner F, Tosello FB, Jacinto RC.
Influence of 2% chlorhexidine gel on calcium hydroxide ionic
dissociation and its ability of reducing endotoxin. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2011;111:653-658.

Vianna ME, Horz HP, Conrads G, Zaia AA, Souza FJ, Gomes BP.
Effect of root canal procedures on endotoxins and endodontic
pathogens. Oral Microbiol Immun 2007;22:411-418.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Sharifian MR, Shokouhinejad N, Aligholi M, Jafari Z.
Effect of chlorhexidine on coronal microleakage from root canals
obturated with resilon/epiphany self-etch. J Oral Sci 2010;52(1):83-
7.

Park DS, Torabinejad M, Shabahang S. The effect of MTAD on the
coronal leakage of obturated root canals. Am Assoc Endod
2004;30(12):5-12.

Marley JT, Ferguson DB, Hartwell GR. Effects of chlorhexidine
gluconate as an endodontic irrigant on the apical seal: short-term
results. J Endod 2001;27:775-778.

Ferguson DB, Marley JT, Hartwell GR. The effect of chlorhexidine
gluconate as an endodontic irrigant on the apical seal: long-term
results. J Endod 2003;29:91-94.

Wouerch RM, Apicella MJ, Mines P, Yancich PJ, Pashley DH. Effect
of 2% chlorhexidine gel as an intracanal medication on the apical
seal of the root-canal system. J Endo 2004;30:788-791.

Gomes BP, Ferraz CC, Vianna ME, Berber VB, Teixeira FB, Souza
FJ. In vitro antimicrobial activity of several concentrations of
sodium hypochlorite and chlorhexidine gluconate in the elimination
of Enterococcus faecalis. Int Endod J 2001;34:424-428.

Jeansonne MJ, White RR. A comparison of 2.0% chlorhexidine
gluconate and 5.25% sodium hypochlorite as antimicrobial
endodontic irrigants. J Endod 1994;20:276-278.

Mohammadi Z. Sodium hypochlorite in endodontics: an update
review. Int Dent J 2008;58: 329-341.

Tronstad L, Andreasen JO, Hasselgren G, Kristerson L, Riis I. pH
changes in dental tissues after root canal filling with calcium
hydroxide. J Endod 1981;7:17-21.

Torneck CD, Moe H, Howley TP. The effect of calcium hydroxide
on porcine pulp fibroblasts in vitro. J Endod 1983;9:131-136.

Safavi KE, Nichols FC. Alteration of biological properties of
bacterial lipopolysaccharide by calcium hydroxide treatment. J
Endod 1994;20:127-129.

Hasselgren G, Olsson B, Cvek M. Effects of calcium hydroxide and
sodium hypochlorite on the dissolution of necrotic porcine muscle
tissue. J Endod 1988;14:125-127.

Molander A, Reit C, Dahlen G, Kvist T. Microbiological status of
root-filled teeth with apical periodontitis. Int Endod J 1998;31:1-7.
Gomes BP, Lilley JD, Drucker DB. Variations in the susceptibility
of components of the endodontic microflora to biomechanical
procedures. Int Endod J 1996;29:235-241.

Sim TP, Knowles JC, Ng YL, Shelton J, Gulabivala K. Effect of
sodium hypochlorite on mechanical properties of dentine and tooth
surface strain. Int Endod J 200;34:120-132.

Saleh AA, Ettman WM. Effect of endodontic irrigation solutions on
microhardness of root canal dentine. J Dent 1999;27:43-46.

Perdigdo J, Denehy GE, Swift EJ, Jr. Effects of chlorhexidine on
dentin surfaces and shear bond strengths. Am J Dent 1994;7:81-84.
el-Housseiny AA, Jamjoum H. The effect of caries detector dyes and
a cavity cleansing agent on composite resin bonding to enamel and
dentin. J Clin Pediatr Dent 2000;25:57-63

774





