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After endodontic space has been completely cleaned, shaped and
disinfected, a three-dimensional obturation of this space will be
the ultimate objective of endodontic therapy. With a durable three
dimensional obturation any communication with the periodontium
will be eliminated and prevented. The aim of this study was to use
multi-slice CT scanning to determine: (i) number of voids (ii)
diameter or length of voids and (iii) presence of voids at
material/tissue interfaces in root canals obturated with: (a) E & Q
Master (b) Lateral Condensation, and (c) Soft Core system. Thirty
freshly extracted human mandibular premolar teeth were used in
this study. After preparation of the root canals, the teeth were
divided into three groups with 10 teeth in each groups. G1
obturated with E&Q master, G2 obturated with Lateral
Condensation, and G3 was obturated with Soft Core. GuttaFlow
was used as sealer for all groups. After obturation all the specimen
were analyzed with multi-slice CT, the data obtained was
statistically analyzed using ANOVA test followed by Duncan's
multiple range test ,a value of p< 0.05 was considered statistically
significant.Voids are observed in all groups, Neither technique
was free of voids or perfectly smooth. Overall, the canals that
obturated with E&Q master showed the lowest number of voids
(3.0), whereas those obturated with lateral condensation showed
the highest number (3.9) and the differences was statistically
significant. The canals that obturated with Soft core showed the
highest mean of voids diameter ( 0.77 mm) , whereas those
obturated with E&Q master and lateral condensation had the
lowest mean (0.62 mm and 0.61 mm) respectively, and the
differences were statistically significant. The percentage of outer
voids was higher for all techniques than the inner voids. The
presence of inner voids was the highest in canals that obturated
with soft core system (9.230%). Conclusion: E&Q master of
obturation show the lowest number of voids. Obturation with Soft
core show the highest mean of voids diameter. In all obturation
techniques, the outer voids was higher than inner voids.
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three
dimensional
obturation
any
communication with the periodontium will
be eliminated and prevented(1). The current
accepted method of obturation of prepared
canals employs the use of a solid or a
semisolid core such as gutta-percha and a
root canal sealer. Gutta-percha has no
adhesive qualities to dentine regardless of
obturation technique used. Therefore, use
of root canal sealer along with solid core
plays a major role in achieving the
hermitic seal by filling the accessory root
canals, voids, spaces and irregularities and
hence reducing the chances of failure of
root canal treatment(2). Ingle found that
nearly 60% of endodontic failures were
due to the incomplete obturation of the
root canal system(3). Among numerous
obturation techniques and filling materials
available, gutta-percha continues to be the
material of choice, owing to its unique
chemical and physical properties (4).Lateral
condensation technique has proven to be a
very popular technique utilizing guttapercha filling material; however its ability
to conform to the internal surfaces of the
root canal has been questioned (5).
Thermafil system can produce a
homogenous mass of gutta-percha and
recently , similar products were
introduced: soft core. The Soft-Core
System uses a similar strategy to achieve
root canal obturation. The Soft-Core
obturator consists of a plastic core which
is coated with thermoplastic alpha phase
gutta-percha. It offers many advantages
such as the reduction in chair-side time
and rapid set of the gutta percha (6) .
GuttaFlow is a root canal filling paste that
is a modification of RoekoSeal sealer.
Guttaflow contains gutta-percha particles
as filler. It is euogenol free radiopaque
form which can be injected into root
canals using an injectable system in which
gutta-percha in powder form is combined
with resin sealer in one capsule(2). A
variety of thermoplasticized gutta-percha
techniques have been introduced recently
and a number of investigations have
evaluated the apical seal obtained by these
techniques. Computed Tomography and
Micro Computed Tomography are
currently the leading technologies for
endodontic research(7). with spiral
computed tomography three dimensional

volume analyses are possible without
sectioning the specimen and thus avoiding
the loss of material during sectioning(8) .
And it is possible to reconstruct
overlapping structures at arbitrary
intervals and thus the ability to resolve
small objects is increased(9) . The aim of
this study was to use multi-slice CT
scanning to determine: (i) number of voids
(ii) diameter or length of voids and (iii)
presence of voids at material/tissue
interfaces in root canals obturated with: (a)
E & Q Master (b) Lateral Condensation,
and (c) Soft Core. and GuttaFlow was
used as sealer for all groups.

Material and Methods
We selected 30 freshly extracted human
mandibular premolars with single straight
canal for this study. These teeth were
mature and non-carious and has been
extracted for orthodontic reasons. Any soft
tissue remnant on the root surface will be
removed with sharp periodontal curette
and stored in 0.1 % thymol solution at
room temperature(9).

Tooth Preparation
Following access cavity preparation, the
working length was determined
by
inserting #10 k-file into the canal until it
was just visible at the apical foramen, then
subtracting 1 mm from the measured
length. The canals were then instrumented
using standard step-back technique with kfilles (Dentsply, Maillefer, Switzerland).
Root canal irrigation was performed using
5.25% NaOCl.

Obturation of the Root Canals
After drying of the canals with paper
points, the teeth were randomly divided
into three groups of 10 teeth each for
obturation with different technique and
GuttaFlow used as sealer for all groups.

Group 1 (E & Q Master): Cordless
Pen tip was pre-fitted in the canal, then the
stopper was used to mark 5 mm short of
the working length. GuttaFlow was
applied into the canal before and the
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master cone was inserted to the measured
working length. The cordless heat-carrier
pen was then used to cut the excess gutta
percha over orifice. For backfilling, the
gutta percha bullets were loaded in the gun
and the temperature of cordless gun was
regulated to (170˚C) and the flow of
material was checked outside the canal.

the Minitab program. One-Way analysis of
variance (ANOVA) was used. The
differences of the means were analyzed by
Duncan′s multiple range test and a value
of p<0.05 was considered statistically
significant.

Group 2 (Lateral Condensation):

Mean (± SD) number of voids are showen
in table 1. Voids are observed in all
groups, Neither techniques was free of
voids or perfectly smooth. Overall, the
canals that obturated with E&Q master
showed the lowest number of voids
(3.0),whereas those obturated with lateral
condensation showed the highest number
(3.9) and the differences was statistically
significant. In the apical third, at 2 mm
and 4 mm, the canals that obturated with
E&Q master showed the lowest mean of
number of voids( 2.0) with no significant
differences from the canals that obturated
with soft core (2.33). There was
statistically significant differences in mean
of number of voids between E&Q master
and Soft core with canals that obutrated
with lateral condensation. In the middle
third, at 6mm and 8mm, canals that
obturated with Soft core was the highest
mean of voids number (4.0 )
with
significant differences from other group.
In the coronal third, at 10 mm and 12 mm,
canals that obturated with lateral
condensation technique was the highest
mean( 5.0, 7.0), whereas those obturated
with E&Q master showed the lowest mean
(3.0,5.0) with significant differences
among the three groups.
Mean and
standard deviation of voids diameter
demonstrated in table 2. Overall, the
canals that obturated with Soft core
showed the highest mean of voids diameter ( 0.77 mm) , whereas those
obturated with E&Q master and lateral
condensation had the lowest mean (0.62
mm and 0.61 mm) respectively. The
differences was statistically significant. In
table 3, the presence of inner voids was
the highest in canals that obturated with
soft core (9.230%) where as those
obturated with lateral condensation
showed the lowest (2.816 %).

Results

GuttaFlow was applied into the canal
before and the master cone was inserted in
the canal after which endodontic finger
spreader was introduced in the canal with
the master cone in place for 5 seconds. An
accessory cone (size #20) was placed,
after dipping in GuttaFlow sealer.

Group 3 (Soft Core system): While
the obturator was heated, GuttaFlow sealer
was applied into the canal. When the oven
indicated that the obturator was ready with
a beep sound and a green diode light, the
obturator was carefully removed from the
oven. The plasticized Soft-Core was then
inserted to the apical stop with apical
pressure. After the gutta percha had been
cooled, the handle and insertion pin were
removed by a bending motion.
All the experimental specimens were
mounted on ELIZA test micro plate by
wax sheets and placed on the couch of the
computed tomography machine for
analysis. it was moved longitudinally
towards the Gantry at the pitch1 and
exposure 120kv and 180ma was done for
one second. CT scan machine which was
used in this study is multi-slice computed
tomography scanner (Brilliance 64)
manufactured by Philips Electronics
U.S.A. in Tikrit teaching hospital.(fig. 1).
From the apex of the root, six horizontal
sections of 2 mm thickness were made
which was followed by three dimensional
reconstruction of the sections. The
following parameters were recorded:
1. Number of voids
2. Diameter or length of voids
3. Presence of voids at material/tissue
interfaces in root canals.

Statistical Analysis
The data was statistically analyzed using
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al, found that All the thermoplastic filling
systems tested demonstrated acceptable
root canal filling and good adaptation to
the root canal wall with no statistically
significant difference between them and in
comparison to lateral condensation when
compare
five
different
obturation
techniques (thermafil, ultrafil, obturaII,
warm vertical condensation and lateral
condensation techniques)(15) . Studies have
shown that thermoplastizied guttaperch
techniques reproduce the internal root
canal anatomy better than lateral
condensation, including a better dentine
wall adaptation, and usually produce a
more homogeneous mass of gutta-percha
when compared to lateral condensation.
Both E&Q master and soft core are
thermoplastized gutta-percha obturation
techniques that claim possess these
advantages over the cold lateral
condensation technique(16,17). Senthil et al,
compare density and homogeneity of root
canal obturation with GuttaFlow using
backfilling
technique
and
lateral
compaction technique using spiral CT, and
found that lateral condensation technique
was inferior in the apical and middle
third (14). Chokkalingam et al, found that
conventional
lateral
condensation
technique showed maximal inadequacy of
obturation and thermafil obturation
technique showed the least inadequacy of
obturation when the volume of the
specimens
were
calculated
and
reconstructed(18). This can be explained by
the fact that lateral condensation unable to
adapt to the walls as explained by Schilder
and unlike vertical condensation, does not
create
a
homogenous
mass
of
guttapercha(19). Gorden et al indicated that
the single cone results were not
significantly different from the lateral
condensation results, indicating that the
method was comparable with lateral
condensation(20). On the other hand,
thermoplasticized gutta-percha techniques
on application of heat, flows and adapt
well into the walls of the root canal.
Application of heat by plugging further
compensates for any voids within the mass
and results in a whole compact mass with
good marginal adaptation to the canal
walls. This is effectively depicted in the
difference in the number of voids between

Discussion
The detection of voids is important as it
has been established that adequate filling
of the canal space after instrumentation is
one of the essentials for the success of root
canal therapies. However, successful root
canal treatments in general suggest that the
presence of defects may not always lead to
endodontic failures. Still, it is possible that
obturation defects may serve as niches
where viable microorganisms may lodge.
In addition, when those defects form
continuous structures to the apex, they
may provide a route for the migration of
microorganisms to the periradicular tissues
thus causing re-infection of the canal or
the periradicular areas. Some studies have
concluded that some bacteria may persist
in the root canal even after obturation as a
result of inadequate canal preparation and
debridement, and apical or coronal leakage
through defective restorations (3, 11) .Such
persistent bacteria have often been cited as
the cause of most endodontic failures,
rather than whether the root canal was
satisfactorily obturated or not (12). Multislice computed tomography was chosen
over other diagnostic aids for analysis of
the specimens because of its various
advantages like three-dimensional volume
measurements are possible without
sectioning the specimens and thus
avoiding the loss of material during
sectioning
and
three-dimensional
reconstructions.
Vannier
et
al
demonstrated the feasibility of spiral
volumetric CT for quantitative study of
oral hard tissues in the presence of metal
restorations(13). Nandini et al. used spiral
CT for the volumetric analysis to assess
the efficiency of two calcium chelators
namely 17% EDTA solution and 10%
citric acid combined with ultrasonic
agitation, in the removal of calcium
hydroxide placed as an intracanal
medicaments(8). Senthil et al conclude the
spiral computed tomography was very
useful tool for checking the density of
obturation in endodontics.(14) In this study,
Lowest number of voids was shown by
E&Q master followed by soft core. Lateral
condensation showed the highest number
of voids. This result agree with Kqiku et
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the EQ Fil and lateral condensation
technique. Brayton et al reported that in
lateral condensation technique, incomplete
fusion of gutta-percha cones, lack of
surface adaptations, voids and spreader
tracks were seen. Voids in the core of
gutta-percha were due to the accessory
gutta-percha points not seating to the full
length of the spreader penetration(21).
Eguchi et al also reported that this
technique result in excessive amounts of
sealer and apical voids(22). Qureshi et al
state that although lateral condensation
technique is still the most widely used
technique in the world but in terms of
quality, obturation by thermafil technique
is better as it produces less voids and more
radiodense obturation(23). In the present
study, Soft core showed the highest mean
of voids diameter and highest percentage
of inner voids when compared with E&Q
master
and
lateral
condensation.
These inner voids were remarkably

enclosed within the material , and hence
exhibited good adaptation to dentinal
walls. Only Critique of carrier based
obturation is the possibility of the plastic
carrier being stripped of gutta-percha,
especially in the apical third allowing the
carrier to be in direct contact with the
canal walls. Jarrett et al found that root
canals filled with thermafil revealed the
carrier directly against the wall
of the canals(24).

Conclusion
1. E&Q master obturation technique
show the lowest number of voids.
2. Obturation with Soft core system
show the highest mean of voids
diameter.
3. In all obturation techniques, voids
occur between filling material and
dentine (outer voids).

Fig.(1):- Multi-slice computed tomography
machine (PHILIPS Brilliance 64) used for
analysis of the specimens.

Outer void

root

Fig.(2):- 2D slice showing root filling with voids
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Fig.(3):-2D slice showing the measurements of voids diameter.

Table(1):- Mean and Standard Deviations of Number of Voids at each Section Level for
Different Obturation Techniques.
Section
level
2 mm
4 mm
6 mm
8 mm
10 mm
12 mm
overall

G1
E&Q
2.0 ± 2
E
2.0 ± 1
E
3.0 ± 1
D
3.0 ± 0
D
3.0 ± 0
D
5.0 ± 1
B
1.0 ± 0.833
B

G2
Lateral condensation.
2.67 ±1.528
de
3.0 ± 1
d
3.0 ± 0
d
3.0 ± 1
d
5.0 ± 2
b
7.0 ± 0
a
3.95± 0.921
a

G3
Soft core
2.33 ± 2.517
E
2.33± 1.528
E
4.0± 1.732
C
4.0 ± 2
C
4.0 ± 1.732
C
5.0 ± 0
B
3.61± 1.584
A

F-test=2.72 *
P≤0.05
Different letters indicate significant differences

Table(2):-Mean and SD of Diameter of Voids (mm) in different obturation techniques.
Section
level
2 mm
4 mm
6 mm
8 mm
10 mm
12 mm
Overall

G1
E&Q
0.33 ± 0.1862
A
0.35 ± 0.1643
B
0.53 ±0.1936
A
0.70 ±0.3708
A
0.75 ±0.3812
B
0.75 ±0.5805
B
0.62 ±0.4138
B

G2
Lateral condensation
0.42 ±0.2964
A
0.38 ±0.2369
B
0.64 ±0.2833
A
0.68 ±0.4076
A
0.71 ±0.5397
B
0.66 ±0.5151
B
0.61 ±0.4379
B

Different letters indicate significant differences
F- test =2.19*
p ≤0.05
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G3
Soft core
0.41 ±0.1676
a
0.55 ±0.2149
a
0.51 ±0.4174
a
0.85 ±0.6097
a
1.0 ±0.9959
a
0.97 ±0.5561
a
0.77 ±0.6289
a
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Table(3):-Presence of Voids -percentage in different obturation techniques.
Inner voids %

Outer voids %

Total voids %

G1 E&Q
master

3.703 %

96.297%

100

G2 Lateral
Condensation

2.816%

97.184%

100

9.230%

90.77%

100

Groups

G3

Soft Core
system
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