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ABSTRACT

Introduction: Extrusion of debris during endodontic 
preparation carries the risk of flare-ups. The purpose of this ex 
vivo study is to evaluate and compare the amount of apically 
extruded debris between 2% chlorhexidine gluconate and 3% 
hydrogen peroxide.
Material and methods: The present study is an in vitro study. 
Extracted maxillary anterior teeth were used for the study and 
were divided into various groups. Biomechanical preparations 
of the specimens were done using ProTaper Next file systems 
and irrigation was done using 2% chlorhexidine gluconate 
and 3% hydrogen peroxide in different groups. The apically 
extruded irrigant was collected and measured using Myers and 
Gawdat S model.  
Results: It was observed that 3% hydrogen peroxide extruded 
least debris and 2% chlorhexidine gluconate the highest which 
was statistically significant.
Conclusion: Significant amount of debris extrusion was seen 
in chlorhexidine gluconate followed by hydrogen peroxide 
while insignificant AED was observed in control group.
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INTRODUCTION
A successful endodontic therapy is possible on complete 
elimination of microbes from the root canal. This can be 
achieved by chemo-mechanical preparation where endodontic 
files and root canal irrigants are used to remove bacteria 
harboring tissues.1 Endodontic flare-ups is a complication 
encountered during chemo-mechanical preparation that 
requires additional visits and active intervention. Its etiology 
is complex, the extrusion of irrigants, bacteria and debris 
into the periapical tissue being the most common.2-7

Sodium hypochlorite though a popular root canal irrigant, 
it is not readily accepted by patients specially children due 
to its unpleasant taste and high incidences of flare ups.8 In 
comparison chlorhexidine and hydrogen peroxide have a 
wider acceptance amongst children during root canal therapy 
due to their milder irritation potential and nearly comparable 
antibacterial efficacy.9

Studies10-11 have evaluated the amount of apically extruded 
debris (AED) by various instruments or techniques. But very 
few studies have evaluated AED due to action of root canal 
irrigants. Hence the aim of the present study is to compare 
the effect of 2% chlorhexidine gluconate and 3% hydrogen 
peroxide on the amount of apically extruded debris.

MATERIAL AND METHODS
Freshly extracted human maxillary anterior teeth with one 

root canal and 1 apical foramen, root curvature between 00 
to 100, no signs of cracks, internal or external resorption, 
root caries, calcification and open apices were assessed 
radiographically and selected for the study. The teeth were 
cleaned after extraction and were stored in phosphate 
buffered saline solution. The crowns of the teeth were ground 
to achieve standardized lengths.
All external tooth surfaces except for 1 mm around the apical 
foramen and around the access cavity were covered with 2 
layers of nail polish. Access cavity was prepared in each 
tooth, and working length of each tooth was determined. The 
root canals of all the teeth were prepared using the rotary 
ProTaper file system (Dentsply) till F3 file. 1 milliliter of 
irrigating solution was used between each subsequent 
change of instrument. Finally the apical part of each tooth 
was washed with 0.5ml of distilled water to collect any AED 
that had adhered to the root.
One Test tube for each tooth was pre weighed with electronic 
weighing machine and the teeth were inserted with their 
apical portions suspended in the test tubes. The apical part 
of the root was suspended within. The prepared samples 
were then randomly divided into 3 groups (table 1). All of 
the tubes were incubated at 37oC for 15 days before being 
weighed. The mean weight was considered to be the new 
weight of the tubes. 

RESULTS
The apically extruded debris in all the groups was measured 
by calculating the difference between the weighs of the test 
tubes weighed before and after the root canal preparation 
(Table 2). Observation of all the samples demonstrated that 
all the experimental groups produced apically extruded 
debris whereas there was insignificant AED in the control 
group where no irrigant was used. In this study maximum 
extrusion was seen in the 2% chlorhexidine gluconate  
and least by 3% hydrogen peroxide group (Table 3  
and 4).
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DISCUSSION
The main purpose of root canal instrumentation is to remove 
pulp tissue, noxious microorganisms and provide a space 
for delivery of root canal irrigants, medicaments, and finally 
root-filling materials. Many investigations focused on the 
antibacterial activity of the root canal irrigants, the shaping 
properties of various hand and rotary instruments, or the 
amount of apically extruded debris (AED).12-15 
The present study was undertaken to evaluate the amount of 
apically extruded debris after chemo-mechanical preparation 
using two different root canal irrigants (2% CHXg and 3% 
H2O2). The methodology of the study was on the lines of 
the work of Myers et al16 and Gawdat S et al.17 Within the 
limitations of the study, it was observed that although all the 
experimental groups produced AED, maximum extrusion 
was seen in the 2% chlorhexidine gluconate and least by 3% 
hydrogen peroxide group whereas insignificant AED was 
seen in the control group.
In the present study only single rooted teeth with straight 
canal were used as factors like root canal anatomy, 
instrument size, type, canal preparation technique, apical 
enlargement, apical stop, irrigation solutions, techniques, 
and devices, in addition to canal curvature and the presence 
of more than one canal influence apical extrusion of debris 
and irrigants.18,19 Mature anterior teeth were used for the 
study as teeth with immature apex are more susceptible to 
wear causing increased extrusion.7 The length of root canals 
was standardized by sectioning the crowns in a trial to 
homogenize the canal preparation and amount of irrigants 
placed in all teeth.

In the present study, canal preparation was done using rotary 
protaper files. The results from the existing studies shed less 
light on the type of engine-driven system causing lesser 
apical extrusions. Few studies indicated that continuous 
rotational movement extruded a lesser amount of debris.20-22 
Depth of needle placement also affects the extrusion of 
irrigants. Coronally placed needle develops less apical 
pressure thereby compromising the delivery of irrigant.23 
For standardization purpose, the needle was placed 1 mm 
short of the WL in all groups resulting avoidance of needle 
binding into the root canal walls thereby prevent pushing 
material into the periapex.
Conflicting results from other studies can be due to difference 
in the canal preparation techniques, type of file system, type 
of irrigant, the protocol of irrigant delivery and the type of 
teeth used for the study. 

CONCLUSION 
Under the conditions of this in vitro study, both the irrigants 
significantly extruded debris apically. It may be concluded 
that the amount of debris extrusion was greater in 2% 
chlorhexidine gluconate and less by 3% hydrogen peroxide 
group. The limitation of the present study is that this study 
is in vitro in nature which may not exactly replicate the 
intraoral conditions.
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