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ABSTRACT

The aim of this study was to evaluate the antimicrobial effect of gaseous ozone,
ozonated water and ozonated sodium hypochlorite on the Enterococcus faecalis of
human root canals. It was divided into two parts; in vitro and in vivo study. Sixty
extracted human anterior maxillary teeth were included in the in vitro part, where they
were prepared, incubated with E.faecalis for 48 hours and then divided into three
groups; the first was treated with application of the ozone gas for 120 seconds while the
second was treated with irrigation using 4mg/L ozonated water for 10 mins and the
third was treated by 5.25% NaOCI irrigation for 2 mins. Then samples were collected
from each tooth for calculation of bactertial count after the application of the
treatment. The in vivo part included 32 patients with apical radioluciencies related to
upper anterior teeth, pre chemomechanical samples were collected before the
preparation then the teeth were divided into four groups; the first was treated by saline
irrigation between each instrument and the other during the cleaning and shaping
procedure followed by the application of ozone gas for 120 sec, the second group was
treated with 4mg/L ozonated water irrigation between each instrument and the other
during the preparation, the third group was treated by 0.5% NaOCI irrigation between
each instrument and the other followed by 10 sec ozone gas application after finishing
the procedure of cleaning and shaping. The results of the in vitro study showed that
5.25% NaOCl achieved the highest percentage of bacterial count reduction with a
statistically significant difference than the other groups followed by the ozone gas group
then the ozonated water group and there was no statistically significant difference
between the last two groups. While the in vivo study concluded the significant
antibacterial effect of the ozonated sodium hypochlorite solution that showed the
highest percentage of bacterial count reduction followed by the ozone gas and the
ozonated water groups with no statistically significant difference between them, while
the 0.5% NaOCI gave the lowest antibacterial effect against E. faecalis.

Key words: Enterococcus faecalis, Ozone gas, ozonated water, ozonated sodium

hypochlorite.
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Introduction

Obtaining a root canal system free of irritants i1s a major goal of root

canal treatment.

Root canal irrigants and disinfecting chemicals have been proposed
to enhance the removal of vital and non vital tissue remnants, tissue

breakdown products, bacteria and bacterial by products.

Elimination of endodontic infection 1s quite different from most
other sites in the human body. This is mainly because of the special
anatomy and physiology of the tooth and of the root canal. Among
the most frequently isolated species in teeth with apical periodontitis
is the Entercoccus faecalis but several other facultative and other

anaerobic bacteria are also often i1solated.

A number of different approaches to eliminate infection from root
canal systems have been proposed including; laser technology,
irrigation  with electrochemically activated water and application of

0ozonc.

Ozone 1s a powerful oxidizing agent and has been used in water

industry for many years to kill bacteria.
Ozonated water has been also proven to be useful in dentistry.

Ozonation of sodium hypochlorite is one of the most recently
introduced techniques used 1in root canal disinfection. Ozone-
activated sodium hypochlorite showed higher antibacterial activity

more than its unactivated form.
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Review of Literature

In clinical practice, instrumentation of the root canals within the
affected tooth 1is wusually the most time consuming and technically
demanding element of the treatment. The technical success of

treatment 1s based on optimized root canal instrumentation.

M demonstrated that mechanical

Bystrom & Sundqvist
instrumentation and irrigation with saline alone significantly reduced
the number of bacteria but that bacteria remained in the canal systems
in half the cases. They concluded that the supporting action of a
disinfectant 1s necessary for successful elimination of

microorganisms from root canals.

Cevk et al® found that mechanical cleansing in root canals in teeth
with immature root with the instruments then available was
inadequate. This inadequacy may not be compensated for by the use

of even a concentrated solution of NaOCl.

Dalto et al® compared the intracanal bacterial reduction in teeth
instrumented  either with .04  tapered  nickel-titantum  rotary
instrumentation or with stainless-steel K-file step back technique with

saline irrigation.




