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ABSTRACT

Aims: The aim of this in vitro study was to evaluate the coronal seal of root canals prepared by two
NiTi systems. Materials and Methods: Thirty-six extracted human teeth with single root canal were
decoronated at the cemento-enamel junction (CEJ). The working length was determined for each tooth.
Thirty teeth were divided into three groups ten of each. Group | teeth were prepared by Pro-Taper NiTi
rotary instruments, then obturated by matched-taper single cone. Group 11 teeth were prepared by Ra-
Ce NiTi rotary instruments and obturated also by matched-taper single cone. Group 111 teeth were pre-
pared by hand K-files instrument then obturated by gutta percha lateral condensation technique. Re-
maining teeth were used as control group, three positive and three negative control. Tgadeseal was used
as root canal sealer for all groups in this study. Dye penetration method was used to evaluate the coro-
nal seal using a steromicroscope at 40X magnification. All teeth (experimental group and control
groups) were longitudinally sectioned for examination of dye penetration. One-way analysis of vari-
ance and Duncan's tests was used for statistical analysis. There was significant differences between the
groups (p< 0.05). Results: Statistical analysis of the results demonstrated that there was no statistical
significant difference in coronal seal between the two systems. While, there was a significant differ-
ence between the two rotary Ni-Ti systems and the hand K-files instrument. Conclusion: The use of
Ni-Ti rotary instrument for root canal preparation shows least coronal microleakage in comparision
with hand K-files instrument.

Keywords: Coronals seal, rotary NiTi system, Pro-Taper, RaCe.

Ismail SA, Al-Shaekh Ali MGH, Sultan MA. An Evaluation of Coronal Seal of Root Canals Prepared
by Different Systems. Al-Rafidain Dent J. 2013; 13(1): 95-101.
Received: 2/6/2011 Sent to Referees: 13/6/2011

Accepted for Publication: 10/10/2011

INTRODUCTION

The objective of root canal obturation
is to seals the root canal system and pre-
vent re-entry and/or growth of microor-
ganisms inside the root canal system."
Therefor, evaluating the quality of root
canal obturation as the final stage of root
canal treatment is essential.®® Different

www.rafidaindentj.net 95

Al — Rafidain Dent J

methods have been introduced for root
canal obturation. An appropriate method
should be able to prevent the re-entry of
microorganisms into the root canals. How-
ever these methods demonstrated different
degrees of sealability. This difference was
due to the obturating materials and there
adaptation with canal walls and their pene-
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tration into lateral canals and dentinal tu-
bules.*®

In recent years, rotary Nickel Titanium
(NiTi) instruments have become popular
because of their superiority over stainless
steal hand files, elasticity and resistance to
torsional fracture.®” Moreover, rotary NiTi
instruments improve working safety,
shorten working time and prepare well-
shaped root canals with fewer canal trans-
portations.®

ProTaper instrument is one of the
commonly used systrm that were special-
ly designed with sharp cutting edges to
provide superior flexibility, efficiency and
greater safety. These instruments have a
convex triangular cross-sectional design, a
non cutting safety tip and an advanced
flute design that combines multiple tapers
within the shaft.®

RaCe which have triangular cross-
sectional design with alternating cutting
edges and are claimed to prevent the in-
strument from screwing into the root ca-
nal, thus reducing intraoprative torgue
values. Additionally, the surfaces of RaCe
instruments are electrocamically treated
for improvement of cutting efficacy. Some
of the RaCe instruments for the initial
steps crown down the preparation are
manufactured from stainless steel as well
as NiTi alloy. ©19

The aim of this in vitro study was to
evaluate the coronal seal of root canal pre-
pared by ProTaper and RaCe NiTi rotary
systems, by using dye penetration method.

MATERIALS AND METHOD

In this vitro study, 36 single-rooted
human extracted teeth with mature apices
and single-canal configuration were used.
The roots with open apices, cracks and
resorptive defect were excluded. All teeth
were cleaned by ultrasonic scaler and dis-
infected by NaOCL 0.5%.

The teeth were decoronated at the
(CEJ) with diamond wheel saw (KG
Sorensen SP, Brazil) under water coolant.
The roots were accessed, the working
length was established visually by sub-
stracting 1 mm from the length of a K-file
size #15 (MANI, INC, JAPAN) placed at
the apical foramen.

Thirty teeth were divided randomly in-
to three groups and the remaining six teeth

were divided into two groups, three nega-

tive and three positive control.

Group | : Teeth prepared with ProTa-
per Ni-Ti rotary instrument starting with
size SX file to a size F3. A total of six in-
struments were used with contra-angle
rotary hand piece (Endo-Mate DT, NSK,
NAKANISHI, INC, JAPAN).

The speed of rotation was maintained
at 250 rpm and torque 3 Nm, EDTA gel
(Bio oinamica Quim E FramLTDA, Ibipo-
ra Parana Barsil) as a lubricant during in-
strumentation.

Two ml of 2.5% sodium hypochlorite
solution were used for irrigation between
each file size. ProTaper files were used in
the following sequence, according to the
manufacturer's recommendations:

1) The pulp chamber was filled with
EDTA for lubrication and the S1 file
was used to enlarge the coronal two-
thirds of the canal.

2) The canal was irrigated using 2 ml of
2.5% sodium hypochlorite solution us-
ing hypodermic syringe. SX file was
inserted into the canal until it encoun-
tered light resistance. Shaping with SX
was continued with brushing motion
until two thirds of its cutting blades
were below the orifice.

3) The canal was irrigated and size #10 K-
file was used for recapitulation.

4) Shaping continued with the S1 file to
the full working length.

5) Then S2 file was taken to the full work-
ing length.

6) The F1 file was taken to the full work-
ing length and immediately with
drawn.

7) The F2 file was taken to the full work-
ing length and immediately with
drawn.

8) The F3 file was inserted to the full
working length and immediately with
drawn.

During instrumentation procedure the
canal irrigated with 2 ml of 2.5% NaOCI
following each instrument and at the end
of procedure teeth irrigated and dried.
Tgadseal root canal sealer (Technical and
General LTD, London-United Kindom)
was used and the root canals were obturat-
ed using gutta perch for ProTaper, size F3
(Dentsply Maillfer).
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Group Il: RaCe NiTi rotary instru-
ments were used with contra angle rotary
hand piece instrument. The RaCe instru-
ments were used in crown down manner
using gentle brushing motion. The instru-
ment was withdrawn when resistance was
felt and changed to the next instrument in
the following sequence, according to the
manufacturer’s instructions:

1. The pulp chamber was filled with
EDTA gel for lubrication and 0.10 ta-
per size 40 file was used to one-third of
the working length.

2. The canal irrigated using 2 ml of 2.5%
sodium hypochlorite solution and a
0.08 taper size 35 file was used to one-
third to one half of the working length.

3. The canal was irrigated and a 0.06 ta-
per size 30 file was used to one-half to
two-third of the working length.

4. The canal irrigated and 0.04 taper size
25 file was used to two-third of the
working length.

5. A 0.02 taper size 25 instrument was
used to the full length of the canal.

6. The canal irrigated and a 0.02 taper
size 30 instrument was used to the full
length of the canal.

7. A 0.02 taper size 35 instrument was
used to the full length of the canal.
Once the instrument had negotiated to

the end of the canal and rotated freely, it

was removed.

After irrigation and dryness, the ca-
nals, were obturated by the use of tgadsed
root canal sealer and guttapercha for RaCe
( FKG DENTAIRE Swiss Dental Pro-
duce).

Group I11: After access canal prepara-
tion, the pulp chamber filled with EDT gel
for lubrication, the canals were prepared
by early coronal flaring using Gates-
Glidden drills No. 4,3 and 2, followed by
step-back technique using stainless steel
K-files. The canales were irrigated after
each file size using 2 ml of 2.5 % NaOCI
solution. Recapitulation with the 15# K
file carried out to the working length.

Instrumentation with hand instrument
was done until size 35 file. After the prep-
aration procedure was complete, the teeth
were irrigated with 2.5% sodium hypo-
chlorite and dried. By the use of Tagdseal
root canal seal and by the cold lateral con-
densation technique all the teeth were ob-
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turated.

After obturation of all teeth, excess
gutta-percha was removed at the level of
canal access for all groups, the root apices
were sealed with sticky wax. All teeth
were incubated at 37C°, at 100% humidi-
ty for 7 days to allow a complete set for
the sealing material. Later all teeth in ex-
perimental groups subjected to manual
thermocycling for 300 cycles at 5-55C° for
a period of time 30 seconds. Then samples
were dried for 24 hours.

In the experimental groups all roots
surfaces were covered with two coats of
nail polish except 2mm around root canal
access. The control positive left without
obturation to allow maximum leakage.
The root surfaces of these teeth were also
coated with 2 layers of nail polish, except
the 2mm around canal access. The teeth in
the control negative group were obturated
and sealed from the coronal portion by
Tetric Ceram light cured composite resin,
and from the apical portion by sticky wax.
The root surfaces of these teeth were com-
pletely coated by two layers of nail polish
to ensure that there was no leakage.

The experimental and control groups
were placed in 2% methylene blue dye for
three days. The teeth were rinsed with
running water and dried.

Each root was groved buccally and
lingually with diamond wheel saw (KG
Sorensen SP, Brazil ) under water coalant,
ensuring that the root canal filling was not
penetrated, and then they were split into
two halves by levering with a plaster
knife.

The liner extent of dye penetration
from the coronal portion was measured
using a stereomicroscope (Motic, TAI-
WAN) at (X40) magnification by two ob-
servers in millimeters.

The data were statistically analyzed
using one-way analysis of variance
(ANOVA) (p<0.05), Duncan’s tests to de-
termine statistical significant differences
between groups.

RESULT
The positive control teeth showed
complete dye penetration where as the
negative control teeth showed no dye
leakage.
The result of one way ANOVA test
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(Tablel) showed that group I and group Il which showed more leakage mean. In ad-
(ProtoTaper and RaCe) represent the low- dition to that, there was a significant dif-
est mean of dye penetration, and the dif- ference among the three groups (p< 0.05),
ference was statistically significant from while the amount of dye penetration
the third group (hand instrument K-files) shown in (Figurel).

Table(1): One way ANOVA Tests for the coronal microleakage among the experimental

groups
Type of instrument N Range  Minimum Maximum  Mean  Std. Deviation Variance
ProTaper 10 .30 2.00 2.30 2.1420 07714 .006
RaCe 10 40 2.10 2.50 2.2620 .14943 .022
HI 10 .60 3.30 3.90 3.5500 .16499 .027

Valid N (listwise) 10
Sig: significant at (p<0.05)

% -/
4
X

i

Figure (1): Evaluation of coronal seal by different preparation technique. (2) Hand instrument
K-files (b) RaCe (c) ProTaper.

Duncan's multiple range test (Table 2), not significant (p>0.05) as shown in Ta-
showed that, the difference between the ble(2).
two groups (ProtoTaper and RaCe) was

Table(2): Duncan's Multiple Range Testsfor the experimental groups

Subset for alpha =
0.05
Instrument N 1 2
ProTaper 10 2.1420
RaCe 10 2.2620
HI 10 3.5500
Sig. .059 1.000
Means for groups in homogeneous subsets are
displayed.
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DISCUSSION

Obturated pulp spaces possibly be re-
contaminated under several clinical situa-
tions coronal leakage of microorganisms
through root canal filling may be an im-
portant cause of failure in root canal thera-
py®® Due to the loss of coronal seal, bac-
teria, their products and other irritants
from saliva may reach the peri-radicular
tissues via a lateral canal or apical fora-
men™® There are numerous factors which
may affect coronal leakage these include
the thickness of sealent cement, presence
of voids within the root canal filling and
solubility of the sealer. In addition differ-
ences in the coefficient of thermal expan-
sion between obturating material and den-
tine must also be considered.®®

The use of dye penetration method is
one of the oldest and most common meth-
ods of detecting microleakage in vitro.
Dyes are found to be useful as tracers
because they are detectable in dilute con-
centrations, inexpensive, are easy to pho-
tograph, permit more reproducible re-
sults.®

Thermocycling is a standard protocol
in restorative literature when bonded mate-
rials are evaluated simulating in vivo ag-
ing by subjecting them to cyclic exposures
of hot and cold temperatures. Thermocy-
cling stress may induce a significant
amount of bond fatigue and microleakage
at the tooth / restoration interface.*”

Mechanical instrumentation is one of
the important contributors to bacterial re-
duction in the infected root canals. The
step-back techniques described by Mul-
laney™® involved preparation of the apical
region of the root canal first, followed by
coronal flaring to facilitate obturation
when employed incurved canals. This
technique often results in iatrogenic dam-
age to the natural shape of the canal due to
the inherent inflexibility of all but the
smallest stainless steal files."”

Studies have shown that crown down
techniques produce fewer canal blockages,
less apically extruded debris, and a reduce
incidence of apical transportation when
compared to step-back technique.®®¥ The
use of NiTi rotary systems which are ca-
pable of safely preparing canals with less
straightening compared with stainless
steel instruments.?># Obturation was
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performed with resin seal (tagadseal) in all
groups because of low contraction and
solubility of resin sealer in comparison
with ZOE-based and Calcium hydroxide
root canal sealers resulting in lower leak-
age.(zs, 24)

However the results of our study
showed significant differences between
the sealing ability of lateral compaction
and single gutta-percha cone obturation
method. The finding of this study is in ac-
cordance with those of Tan B and Messer
H (2002)® who found that instrumenta-
tion with rotary NiTi instrument and obtu-
ration with Matched-Tapere single-cone
technique produced significant coronal
seal than the hand K-files instrument and
cold lateral condensation technique.

The use of hand instrument and the
lateral condensation technique in obtura-
tion of the root canals shown low seal as
compared with the other instrumentation
techniques (NiTi rotary system) and the
single cone technique.?” Some studies
have shown that lateral compaction obtu-
ration had greater microleakage due to the
presence of voids and non homogenized
obturation, they had the least amount of
gutta-percha mass volume, and there for
were unable to penetrate into canal irregu-
larities.®

But the results of the present study dif-
fer from those Versumer J etal. (2002)(27)
and Gutta PE etal.(2002) who promoted
that there was no significant difference
between rotary NiTi and hand K-files in-
struments in coronal seal.”

CONCLUSION
In the current study, both rotary NiTi
systems with matched-tapered gutta-
percha cones showed higher coronal seal
than the lateral condensation obturation
technique with no different between the
rotary systems.
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