J Appl Oral Sci
2003; 11(1): 55-59

MORPHOMETRICAL ANALYSIS OF
CLEANING CAPACITY USING NICKEL-
TITANIUM ROTARY INSTRUMENTATION
ASSOCIATED WITH IRRIGATING
SOLUTIONS IN MESIO-DISTAL
FLATTENED ROOT CANALS

ANALISE MORFOLOGICA DA CAPACIDADE DE LIMPEZA PROMOVIDA PELA
INSTRUMENTACAO ROTATORIA, ASSOCIADA A SOLUCOES IRRIGANTES,
COM LIMAS DE NIQUEL-TITANIO EM CANAIS RADICULARES COM
ACHATAMENTO MESIO-DISTAL

Melissa Andréia MARCHESAN
DDS, MSc, Especidista em Endodontia pela Universidade de Ribeiréo Preto.

Marcos Porto de ARRUDA
Undergraduate student from Faculty of Dentistry, University of Ribeiréo Preto.

Yara T. Correa SILVA-SOUSA
DDS, PhD, Faculty of Dentistry, University of Ribeirdo Preto.

Paulo César SAQUY
DDS, PhD, Faculty of Dentistry, University of Ribeirdo Preto.

Jesus Djalma PECORA
DDS, PhD, Restorative Dentistry Department, School of Dentistry of Ribeiréo Preto, USP, Brazil.

Manoel D. SOUSA-NETO
DDS, PhD, Faculty of Dentistry, University of Ribeirdo Preto.

Variations in the internal anatomy of root canals may interfere with the success of root canal because tissue

remnants may remainin theisthmus, re-entrancesand ramifications of flattened root canal s making instrumentation
more difficult. Successful root canal treatment depends fundamentally on shaping, cleaning, disinfection and
obturation. This study verified the quality of cleaning of ProFile .04 rotary technique associated with different
irrigating solutions: 0.5% sodium hypochlorite, calcium hydroxide + Tergentol and 2% chlorhexidine in canals
with mesio-distal flattening. Twelve human mandibular central incisors were randomly divided into 3 groups and
instrumented up to ProFile 0.4 #35 file after cervical preparation, and processed histologically. After optical
microscopic evaluation, statistical analysis showed that the percentage of cleaning of the three irrigating solutions
was statistically different. Two-by-two comparisons classified theirrigating solutionsin increasing order of cleaning:
calcium hydroxide + Tergentol < chlorhexidine < 0.5% sodium hypochlorite.

UNITERMS: Dental pulp cavity, cleaning; Dental pulp cavity, rotary instrumentation; Flattened root canals.
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INTRODUCTION

Variations in internal anatomy can interfere with
root canal therapy because root canals are not
cylindrical, they are flattened. Thus, tissue remnants
can persist in isthmus, re-entrances and ramifications
making instrumentation more difficult 2

The success of root canal treatment depends
fundamentally on cleaning, shaping, disinfecting and
sealing theroot canal. Cleaning occurs simultaneously
with biomechanical preparation, elimination of
bacteria, their sub-products, degenerated pulp tissue
and contaminated dentin creating a surgical space that
permits proper sealing. This process occurs by the
action of the instruments on the root canal walls, the
chemical properties of the irrigating solutions and
irrigation-aspiration.

Many methods are used to evaluate root canal
cleanliness such as scanning electron microscope #1416
microscope % specimen analysis before and after
instrumentation ** and recently computerized
tomography *>2*. BARBIZAM et d. 2 observed by optic
microscopic analysis of flattened root canals that
instruments did not touch the polar areas during
instrumentation. FARINIUK ° analyzed circular root
canals and found that the capacity of efficiently
cleaning the root canal is not only based on
instrumentation. Irrigation is of fundamental
importance . Irrigation associated with
instrumentation is necessary to remove debris for
cleaning and disinfecting the root canal system.

Many auxiliary chemical solutions have been used;
however, severa are only registered in the literature
and no longer used. Among all these solutions, sodium
hypochlorite in different concentrations is most
commonly used and accepted due to clarification,
organic tissue dissolution, saponification,
transformation of amines into chloramines,
deodorizing and antibacterial effects 1824,

However, recently other solutions have also been
recommended for irrigation such as chlorhexidine and
HCT20 (acalcium hydroxide solution). Chlorhexidine
digluconate is a broad-spectrum antibacterial agent
used in Periodontics to reduce plague formation in
periodontal diseases. It aso links enamel or dentine
hydroxyapatite to glycoproteins anionic acid groups,
and is dowly released as its concentration decreases
alowing prolonged action period®. Pure or associated
calcium hydroxide solutions have also been used for
root canal irrigation. These solutions neutralize
bacterial sub-products such as lipopolysaccharides,
they are biocompatible with pulp having the same
effect assalineand distilled water ® and have antiseptic
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properties. Toimprovethese properties, 20% detergent
was added to a calcium hydroxide solution creating
HCT20 3. Thisassociation reduces surface tension and
improves bacterial effect due to the increase of the
diffusion rate in the bacterial cell.

Thus, this study evaluated histologically the
cleaning capacity of rotary instrumentation associated
with different irrigating solutions (0.5% sodium
hypochlorite, chlorhexidine and HCT20) in mesio-
distally flattened root canals.

MATERIAL AND METHODS

Twelve human mandibular central incisors with a
mesio-distal flattened root and radiographically
confirmed single root canal were obtained from
laboratory stock. Theteeth werestored in 0.1% thymol
and maintained at 9°C before use.

Conventional access was performed and a #10 K
typefilewasintroduced into the canal until it appeared
at the apical foramen. The working length was
established by subtracting 0.5 mm from this
measurement. The teeth were randomly divided into
3 groups of 4 teeth each. All teeth were prepared
according to Guerisoli et al. * using rotary
instrumentation and ProFile .04 Ni-Ti files (Dentsply-
Maillefer, Ballaigues, Switzerland) as follows:. after
initial enlargement with a stainless stedl #15 file, an
ascending sequential ProFile instrumentation (# 15 to
#40) was performed to the working length.

Ingroup 1, 2 ml of 0.5% sodium hypochlorite was
used, between files, as an irrigating solution; in group
2, 2ml of HCT20 was used between filesand in group
3, 2 ml of chlorhexidine was used between files. Ten
ml of distilled and deionized water was used for final
irrigation in al groups to remove solution residue.

The apical third of each root was sectioned and
removed for histological processing. The specimens
were immersed in 10% buffered formalin and stored
for 12 h in the same solution until histological
processing. All specimens were then washed,
decalcified in 10% glycoacetic acid and embedded in
paraffin. Serial transverse cross-sections (5 mm) were
stained with hematoxylin and eosin. The cross-sections
were examined with an optic microscope (40x)
coupled to a computer where the images were
recorded. A grid was placed over these images to
evaluate the total canal area and tile area with debris.
The percentage of debrisintheroot cana after chemo-
mechanical preparation was calculated and the non-
parametric Kruskal-Wallis test was used for statistical
analysis.



RESULTS

The results of percentage of cleaning of the root
canal are shown in Table 1.

Due to the non-normality of the sample, the non-
parametric Kruskal-Wallis test was applied and the
irrigating solutions were placed in ascending order of
cleaning efficiency. Sodium hypochlorite (0.5%)
(Figure 1) was the most effective and HCT20 (Figure
2) was the least effective for cleaning the root canals.
Chlorhexidine (Figure 3) showed an intermediate
position.

DISCUSSION

Biomechanical preparation of the root cana is a
basic requirement of root canal preparation. Its am
consists of cleaning the canal and its ramifications,
removing most of the debristo createideal conditions,
which lead to healing and tissue regeneration.

Researchers have shown that chemical-mechanical
preparation leave organic and inorganic debris in the
root canals 8%,

BARBIZAM et al. 2 demonstrated that rotary
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instrumentation with Ni-Ti files have a delimitated
action arealeaving polar areas of flattened root canals
un-instrumented where the dentine canaliculli disposal
favors microorganism maintenance.

Thus the use of an irrigating solution with specific
chemical properties, among this organic tissue
dissolution, and the association between
instrumentation techniques to fulfill the lacune |eft by
rotary instrumentation in this group of teeth is
necessary.

This study evaluated the effect of different
irrigating solutions associated to rotary
instrumentation to clean theroot canal. Dueto the non-
normality of the sample the Kruskal-Wallis test was
performed between the groups. Sodium hypochlorite
(0.5%) was the most effective and HCT20 was the
least effective on cleaning the root canals.
Chlorhexidine showed an intermediate position.

The best results were found for 0.5% sodium
hypochlorite due to its dissolution activity as shown
by: MOORER & WESSELINK %, SPANO et a. #.
Which established important factors that interfere in
this solution: @) quantity of solution related to organic
tissue mass; b) contact surface; c) action time; d)
solution volume; €) mechanical agitation f) solution

TABLE 1. Percentage of transversal area of the root canal containing debris

Third Irrigating Solutions
NaCIlO HCT20 Clorexidina
0,00 36,15 32,81
Apical 0,00 27,58 8,40
3,57 61,81 13,41
12,40 34,78 22,92

FIGURE 1- Slide showing a root canal from group 1, with
the presence of pre-dentin

FIGURE 2- Slide showing a root canal from group 2, with
the presence of débris
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FIGURE 3- Slide showing a root canal from group 3, with
the presence of debris

temperature; and g) solution concentration. Thus, the
higher these values the better the dissolution capacity
of sodium hypochlorite necrotic or not organic tissue.

Sodium hypochlorite dissolution capacity liquefies
the pulp and easesitsremoval from root canal interior.
SPANO et al. 2 showed that the higher the
concentration of sodium hypochlorite the faster the
dissolution of the pulp tissue. Evidencing that in
flattened root canals the use of an irrigating solution
is necessary to dissolve pulp in the areas where the
instrument does not touch.

The HCT 20 solution showed the lower percentage
of cleaning values. HASSELGREN et al. *°
demonstrated that cal cium hydroxide dissolvesorganic
tissue and that the effect of sodium hypochlorite is
increased by previous calcium hydroxide treatment.
In our study, even with the adding of detergent, which
lowers superficial tension, there was no increase in
the cleaning effect.

BARBOSA 2 showed that chlorhexidine does not
present dissolution capacity however presents
excellent antibacterial effect 7%,

Based on the results obtained in this study we
conclude that the use of an efficient irrigating solution
during flattened root canal chemical-mechanical
preparation is necessary to improve cleaning.

CONCLUSIONS

1) None of the tested solutions associated to rotary
instrumentation lead to complete root canal cleaning;

2) 0.5% sodium hypochlorite presented the higher
cleaning capacity followed by 2% chlorhexidine and
HCT20.
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RESUMO

As variagOes da anatomia interna de cada canal
radicular podem interferir no sucesso da terapéutica
endodontica devido ao fato de que em canais
radiculares achatados, pode persistir remanescentes
teciduais em istmos, reentrancias e ramificagoes
dificultando a execucdo das técnicas de
instrumentacdo. O sucesso do tratamento dos canais
radicul ares depende fundamentalmente do preparo da
forma, limpeza, desinfeccdo e obturacdo. Poucos
trabalhos avaliaram a limpeza dos canais radiculares
apos a instrumentacdo rotatéria. O presente trabalho
verificou a qualidade de limpeza dos canais
radiculares, por meio da microscopia Optica,
promovida pela técnica de instrumentagéo rotatéria
associada ao hipoclorito de sodio 0,5%, HCT20 e
clorexidina, em canais achatados no sentido mésio-
distal. Doze incisivos centrais inferiores humanos
foram divididos aleatoriamente em trés grupos para
gue fossem instrumentados com instrumetagdo
rotatéria(ProFile.04). A andlise estatisticaevidenciou
gue os valores da porcentagem de limpeza para as
diferentes solucdes irrigantes foram estatisticamente
diferentes entre si. Comparacgfes duas a duas
permitiram dispor as solugGes irrigantes em ordem
crescente de efetividade nalimpeza, sendo: hipoclorito
de sddio a 0,5% > clorexidina> HCT20.

UNITERMOS: Cavidade da polpa dentéria,
limpeza; Cavidade da polpa dentéria, instrumentacdo
rotatéria; Canais radiculares achatados.
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