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Effects of irrigation solutions and Calcium hydroxide dressing
on root canal treatments of periapical lesions
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ABSTRACT

The preparation of root canal in endodontic treatment plays an important role in treating non vital teeth with periapical lesion.
Some factors influence the success of root canal treatment in short and long terms are the irrigation of root canal using antiseptic
solution and the use of root canal medicament. The aim of this literature study is to determined the effect of irrigation solution and
Calcium hydroxide dressing in root canal treatment of periapical lesions. The use of root canal medicament during the endodontic
treatment could sterilized and decreased the number of pathogenic microorganism of root canal. An effective root canal irrigation
solution must be able to dissolve organic and anorganic debris, lubricate endodontic instruments, disinfect microorganisms, non
toxic and economical. The best irrigation solution has maximum antimicrobial effect with minimum toxicity. Division of calcium
hydroxide into Calcium and hydroxyl ions is responsible for alkalinization of cavity, subsequently it makes the condition of cavity to
be inappropriate for bacterial endotoxin in vitro as well as in vivo, and considered as the only clinically effective medicament in
inactivating bacterial endotoxin. Calcium hydroxide is the only medication which has the ability to clinically inactive bacterial
endotoxin in vitro in vivo and accepted as the best of root canal medication.
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INTRODUCTION

The preparation of root canal in endodontic treatment
plays an important role in treating non vital teeth with
periapical lesion. The bacteria are not only causing the
periapical lesion but also play role in the defense mechanism
of the lesion.1,2 The infected root canal must be taken using
endodontic instruments and cleaned with antiseptic
irrigation solution.

The root canal medicaments are a part of root canal
treatment and play an important part in the success of
endodontic treatment. Some factors influence the success
of root canal treatment in short and long terms are the
irrigation of root canal using antiseptic solution and the
use of root canal medicament. The use of root canal
medicament during the endodontic treatment could
sterilized and decreased the number of pathogenic
microorganism of root canal. Georgopoulou et al.4 reported
that root canal medicaments reduced or eliminated
microorganism in root canal. Root canal irrigation is one
stage of endodontic treatment which is essential, neglecting
it will cause treatment failure. The irrigation must be done
after root canal preparation to remove the remaining
infected pulp tissue and dentin. The cleaness of root canal
is influenced by effective irrigation.3 The effectivity of
irrigation depends on the quantity of irrigation solution,
root canal diameter, and pulp condition. In pulpless teeth
the irrigation solution not only entering the entire root canal

but also penetrate into periapical.3 Root canal medicament
is still needed since the irrigation using sodium hypochlorite
5% and hydrogen peroxide 3% after root canal biomechanic
preparation could not reduce or eliminate all root
canal microorganism. Chlorhexidine digluconate is
recommended for root canal irrigation of infected teeth. It
has antimicrobial effect and absorption of hard tissue in
therapeutic level, which is called substantivity effect.4,5

Root canal dressing is used in the teeth with periapical
lesion for root canal disinfection after biomechanical
preparation. For one visit obturation, it is recommended to
use irrigation solution with bactericidal effect.

Calcium hydroxide has been used in conservative
dentistry since Nygren in 1838.2,6 In 1930, calcium
hydroxide was used as pulp capping material for the first
time but it was not been publicized.2,7 Calcium hydroxide
in the market is sold in various forms i.e. powder mixed
with water, saline solution, methyl cellulose, glycerin and
paste form. In paste form, there are Calcium hydroxide
with methyl cellulose (Pulpadent), Calcium hydroxide
powder in ringer solution (Calxyl), mixed paste (Dycal),
tube paste or syringe paste, and in point form (Calcium
hydroxide Plus Points) which recently available in dental
market.

The aim of this literature study is to determined the
effect of irrigation solution and calcium hydroxide dressing
in root canal treatment of periapical lesion.
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Root canal irrigation solution
An effective root canal irrigation solution must be able

to dissolve organic and anorganic debris, lubricate
endodontic instruments, disinfect microorganisms, non
toxic and economical.8 The best irrigation solution has
maximum antimicrobial effect with minimum toxicity.
Anusavice9 stated that all dental materials must have oral
biocompatibility. All dental materials must be harmless for
pulp and soft tissue, have no systemic effect if it absorp or
diffuse in body circulation, free allergen, and have no
carcinogenic potential. The irrigation solution which
common used in endodontic treatment has antiseptic effect
on microorganisms in vitro and in vivo. The effectivity
and toxicity of irrigation solution depend on the
concentration, temperature and time.10,11 The irrigation
solutions for root canal treatment are:

Halogen group
Chlorine (NaOCl 5%) has some effects i.e. lubricant,

pulp tissue solvent, whitening, and strong antiseptic.3

Chlorine also has an adverse effect, it can not dissolve
anorganic debris, 1/3 apical region unreachable, corrosive
on carbon steel endodontic instruments, and toxic.

Iodofor, an organic solution containing iodine. This
material could be used for cleaning root canal, since it has
low surface tension, antiseptic effect, less toxic than NaOCl,
and not causing allergic reaction. The unwanted
characteristic of iodofor is that its toxicity ten times greater
than its antimicrobial effect, and irritates oral tissue, i.e.
Wescodyne, Iodopax, Iodine potassium iodide.

Detergent group
The use of detergent in irrigation solution could make

the root canal cleaner since it could dissolve the remaining
lipid.12 The effectivity of detergent in cleaning root canal
due to its active surface tension, binding the organism and
organic debris, so that it could be disposed from root canal.
The mechanism of its antibacterial effect is by way of
disturbing cell membrane lipoprotein, but weaker than
NaOCl.13,14

Irrigation substance belonging to cationic detergent is
quartenary ammonium compound group. Although it has
good cleansing effect, it is not an ideal irrigation solution
due to its low antibacterial effect, can inhibit and prolong
wound healing process.14,15 The cationic detergents are:
EDTAC, Zephiran, Salvizol.

Irrigation solution belonging to anionic detergent
(nonionic) among others are lauryl sulphate and soap.
A combination of Calcium hydroxide with lauryl-
diethylene-glycol-ether-sodium-sulphate 10% and 20% has
antibacterial effect higher than calcium hydroxide solution
on Streptococcus faecalis, Streptococcus salivarius,
Neisseria sp, Iphteroid, Staphylococcus aureus,
Lactobacillus sp, Staphylococcus epidermidis, Bacillus
subtilis and Candida albicans.15

Chelating solution
Chelating solution is a material used to declassify

narrow root canals. Common solutions used are usually
acidic type such as EDTA, citric acid,16 lactic acid,
sulphuric acid, and tannic acid. Other solutions are EDTAC,
RC-Prap Salvizol,15 Salvidont.17

Calcium hydroxide dressing in inactivating bacterial
endotoxin

First reference,18 the use of Calcium hydroxide in 1938,
later was developed after Hermann’s research,19 in 1920.
Calcium hydroxide has high alkali pH, very frequently used
at dental clinics for direct pulp protection, pulpotomy of
deciduous and permanent teeth, root canal dressing in
permanent dental care with uncompleted rhizogenesis, root
canal filling sealer, root perforation, dental resorption and
intracanal antiseptic dressing.20 The application is much
related to antibacterial activities,4,21,22 biocompatibility,5,22

hygroscopic, ability to reduce periapical tissue exudates,
and its capacity to accelerate mineralization.23,24 It can
dissolve necrotic tissue after biomechanics preparation, and
it can act as bacterial substrate leading to stimulation of
apical and periapical dental reparation with chronic lesion.

Among endodontic treatment dressings with non vital
pulp and periapical lesion, Calcium hydroxide is utilized
for its proven bactericidal effect and its capacity to
neutralize bacterial endotoxin. Division of Calcium
hydroxide into Calcium and hydroxyl ions is responsible
for alkalinization of cavity, subsequently it makes the
condition of cavity to be inappropriate for bacterial growth
and proliferation. Calen paste, one of Calcium hydroxide
paste with few CP (camphorated paramono chlorophenol),
has produced excellent result in teeth with periapical
lesion.20

Recent spotlight in endodontic treatment is dental care
with necrotic pulp and periapical lesion, for the fact that
higher rate of treatment failure compared to treatment
towards no periapical lesion. In dental with chronic
periapical lesion, there is a bigger prevalence of anaerob
bacteria hiding inside all root canal system (dentinal tubules,
apical craters, cementum lacuna) including apical bacteria
biofilm, due to the fact that these areas cannot be reached
by instruments, therefore, intracanal dressing is
recommended to help eliminate bacteria and to improve
the possibility of successful treatment in dental
clinics.23,25,26,27

According to Leonardo et al.,28 teeth, with or without
periapical lesion has different pathologic bacteria that
requires different dental treatment. In cases with periapical
lesion, it requires root canal dressing during inter session
treatment, for the reason that the success of periapical lesion
treatment is related directly to bacterial cleansing, product
and subproduct of root canal system. Root canal treatment
procedure and medicament are not only bactericidal, but
also creating the inactivation of bacterial endotoxin.
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Lacked of information on intracanal dressing effect
towards bacterial endotoxin residues which can attach to
mineralization tissue,29 had made Safavi and Nicholas30

evaluated in vitro the effect of Calcium hydroxide on
bacterial endotoxin. They concluded that Calcium
hydroxide hydrolyzed high toxic Lipid A molecule which
was responsible for damaging endotoxin. In their further
study, Safavi and Nicholas23 concluded that Calcium
hydroxide transformed Lipid A to become fatty acid and
amino sugar belonging to non toxic component. This result
was renewed by Barthel et al.31 and Olsen et al.31 who
reported Calcium hydroxide ability to detoxicate bacterial
endotoxin in vitro.

In 2002, Nelson-Filho et al.26 did an in vivo research to
evaluate radiographically, the effect of endotoxin with
calcium hydroxide application in apical and periapical
tissue of dog teeth. They observed that endotoxin caused
periapical lesion after 30 days and that calcium hydroxide
inactivated bacterial endotoxin. Silva et al.20 analyzed
histopathologically all dog teeth apical and periapical
tissues, where it was filled with bacterial endotoxin and
Calcium hydroxide. They reported that endotoxin caused
periapical lesion, and calcium hydroxide detoxicated
endotoxin in vivo.

Jiang et al.32 also evaluated the direct effect of bacterial
endotoxin on osteoclastogenesis and the capacity of
Calcium hydroxide to inhibit osteoclast forming, stimulated
by endotoxin. They reported that calcium hydroxide
significantly reduced osteoclast differentiation. This new
finding has renewed the concept of root canal dressing, in
pertaining to Calcium hydroxide not only as the best
medicament but fundamentally as the one and only
medication which has the ability to inactivate endotoxin
found in root canal system with necrotic pulp and chronic
periapical lesion.

DISCUSSION

According to histopathology result, apical and
periapical tissue healing is better in teeth with root canal
dressing compared with group with direct obturation. The
group applying root canal dressing produces tighter apical
closure, creating non intens periapical inflammation
reaction, emphasizing the importance of root canal dressing
in endodontic treatment for necrotic pulp and periapical
lesion. Other study reported how essential root canal
dressing for eliminating bacteria from root canal and apical
surface areas.20

Sodium hypochlorite is commonly used as root canal
irrigation solution in dental treatment with necrotic pulp
with or without periapical lesion. The high concentrated
sodium hypochlorite solution has potent antimicrobial
action. This sodium hypochlorite is recommended for dental
care with periapical lesion.23

Bacterial endotoxin is a component of gram-negative
bacterial cell wall, found in all teeth with necrotic pulp and

chronic periapical lesion, seen radiographically. Bacterial
endotoxin holds a fundamental role in genesis and
periapical lesion endurance, caused by inflammation
induction and bone resorption. Among dressing for dental
non vital pulp endodontic treatment with chronic periapical
lesion, Calcium hydroxide is used for its proven bactericidal
effect and its capacity to neutralize bacterial endotoxin.
Division of Calcium hydroxide into Calcium and hydroxyl
ions is responsible for alkalinization of cavity, subsequently
it makes the condition of cavity to be inappropriate for
bacterial growth and proliferation.23,24 Root canal irrigation
solutions must be able to dissolve organic and anorganic
debris, lubricate endodontic instruments, disinfect
microorganisms, non-toxic and economical. The most
effective irrigation solution is one that has maximal
antimicrobial capacity and minimal toxicity. The most
effective irrigation solution is one that has maximal
antimicrobial capacity and minimal toxicity. Sodium
hypochlorite is recommended for dental care with periapical
lesion30 due to its higher effectivity compared to liquefied
solution and the low surface tension is important for root
canal cleansing. Calcium hydroxide inactivated toxic effect
of bacterial endotoxin in vitro and in vivo and accepted
not only as the best medicament but fundamentally as the
one and only medication which has the ability to clinically
inactivate bacterial endotoxin.
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