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Evaluation of apical seal after lateral compaction with three
types of spreaders
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Abstract:

This study was conducted to evaluate the apical seal after lateral compaction
with three types of spreaders .thirty mesial canals of mandibular molars were prepared
using the step-back technique and laterally condensed with gutta-percha and ZOE
sealer. The roots were classified into three groups (1, IT, 11T} and obturated as follows:
group (I) was obturated with hand spreaders (ISO#30).Group {IT) was obturated with
stainless steel finger spreaders .Group (1) was obturated with nicke! titanium finger
spreaders. After 48 hours in an incubator, the roots were coated with two layers of nail
polish followed by one layer of sticky wax and were then submerged in 2% methylene
blue. The roots were then split longitudinally and the apical leakage measured and
compared for each group, The result showed that group 1T (with nickel titanium
finger spreaders) has swatistically the lowest mean of dye penetration followed by
group II (with stainless steel finger spreaders). Group I (with hand spreaders) showed
the highest mean of dye penetration.
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the root canal space. Most authors '+ *
" agree that a zone that closely fits the

apical area of the canal space is
objective of master cone adaptation:
however their, criteria and technique
for determining the adequacy of
adaptation is vary. Allison et al'¥

Introduction:

Modern endodontic therapy is
based on the cndodontic triad of
complete debridement, sterilization, and
obturation of the root canal svstem in
three  dimensions ' Although

debridement and sterilization of the root
canal are more important in successfiul
endodontic therapy, the quality of
obturation remains a significant factor''’
Jdateral condensation of gutta-percha is
by far the most popular technique of
obturation, both in practice and as
taught in most dental schoals'™,

Master cone adaptation in
lateral  compaction  technique s
considering an important factor in the
development of a fluid tight seal at the
apical extent of the root canal
preparation and the total obturation of

showed that deep spreader penetration
was important i preventing apical
microleakage, Thus, careful adaptation
of the master cone may not be critical
if the spreader molds the plastic gutta-
percha imto the apical portion of the
preparation.

Spreaders are supplied in
multiple sizes, shapes, length, and
tapers, including hand spreaders with a
bent binangle shaft, and small straight
finger spreaders. Nickel titanium has
also available with improved flexibility
""", Different types of spreaders can be
used in lateral compaction technique
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mecthod of root canal obturation,
sclection of condensation instruments
and guita-percha comes can  be
determined by the final shape of the
canal preparation, Ip-ermnﬂl choice, or
available material

The anatomy of root canals
mfluences the quality of endodontic
meatment, Koot curvature affords the
greatest difficulties in preparation and
obturation, Mann et al'” in a
microleakage study compared the
amount of day leakage in apical third
of the rool canal; he found that linear
k=akage in curved canal E,reau:r then in
srzight canal. Luks ™, an  early
advocated of finger spreaders,
proposed that filling of a root canal
was cither facilitated or impeded by the
design of the spreader. In addition to
condensing gutta-percha laterally and
spacally. he proposed that spreader
sould also create a tapered space large
smough to receive an accessory cone ',

To  achieve an adequate
sondensation in curved canal, Gani et
2 7 recommended using spreaders
that are slightly conical pointed and
Sexible than conical or flat-end
spreaders. In addition to the spreader
design Speier and Glickman™ found
=t in small curved canals uses of
mckel titanium spreaders can achieve
=oof canal fills with greater density of
Siing materials than spreader made of
sxnless steel.

The purpose of this study was
© evaluate the apical seal in curved
csmale prepared wsing the step-back

Esemque and  filled by lateral
compaction  with three types of
reaiers,
Materials and methods:
ISpecimen Preparation:

Thirty mesial canals of

ssmmcted mandibular molars were used
= e siudy. Criteria for selection
melleded: No visible fractures or cracks

of roots, completely formed apex, a
patent apical foramen, and all canals
range in the same degree of curvature
{20 - 30 degree).

Removed of soft lissuc was
accomplished by placing the teeth in
2.25% NaQCL for 15 to 20 min. and
stored in normal saline until use. A
photograph  of the radiograph was
processed according to the method of
Schneider " to determine the degree of

curvature (Fig.1). Ewvaluation was
performed  according to  the
classification of Mullaney ", The

crowns of all teeth were sectioned at
the cementoenamal junction with a
diamond disc,

2- Canal Instrumentation:

The patency of each canal was
checked by passing No.15 K file 1 mm
beyond the apex and a measurement
then made with #15 file to establish the
working length. The canals were
instrumented according (o step-back
technique as recommended by Weing™
with K-Flexofile (Dentsply-Maillefer),
to IS0 size #35 at the apex. After
completion of apical preparation
flaring was begun with 1| mm shorter
stepping back to size 60. Canal patency
was maintained by passing #15 k-file
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through apical foramen. Recapitulation
to full working length with master
apical file was done after each file size.
Throughout procedure, 1 ml of 2.5%
NaOCL irrigation solution was used
between file sizes to flush out debris.
Canal Obturation:

The teeth were randomly
divided into thres experimental groups,
10 canals for each:

Group {1):

Hand spreader (1SOF 30,
Dentsply-Maillefer) was  used  for
lateral compaction. The spreader was
placed with moderate  pressure as
apical n the canal as possible; the
rotation was only 180 degrees four
times before removal' ",

Group (IT):

Stainless steel finger spreader
size B (Dentsply- Maillefer) was used
for lateral compaction. The spreader
was placed with moderale pressure as
apical in the canal as possible, rotated
360 degrees four times and removed" "

(Fig.2).

Fig.2

Group (11T):

Nickel titarium finger spreader
size B (Dentsply- Maillefer) was used
for lateral compaction in the same
MANNer as in group 2.

The apical portions of all teeth
were covered with water moistened
gauze to prevent dehydration of the
roods. All groups were obturated using
lateral compaction technique. The
canal walls were coated with ZOE

sealer (Dorifill, Doridant) with a file
one size smaller than the master apical
file. A specific powder to liquid ratio,
which was consistent with the
manufacturer directions, was used for
epch canal.

Canals were obturated using &
standardized gutta-perch master cone
fitted to the working length, 150 #25
gutta-percha ACCESSOTY points
[\I_}cntslgt?'—_."-f[aillﬂﬁ:r] were used in all
groups™ ' To control rebound of
gutta-percha, no more than 3 seconds
were allowed to elapse after removing
the spreader before placing an
accessory come''’. Condensation was
continued until the spreader could no
longer be inserted into the canal. One
operator experienced with all spreader
lypes obturated all canals.

The excess gulla-percha was
removed with a heated instrument and
all canals were sealed coronally with

cavit. Then the tecth  were
radiographed to determine if the noot
canals were properly filled. All

obiurated teeth were wrapped in saline
moistened gauze for 48 hours at 37°C
i an incubator,

Each root was coated with 2
layers of nail varnish, and then with
one laver of sticky wax except for the
apical 2 mm. the apical two thirds of
the roots were suspended in 2%
methylene blue at 37°C for 2 weeks,
Vertical grooves were then cut along
the buccal and lingual sides of the
roots with slow-speed diamond disk,
after which the roots were split in half
occlusal-apically.

Statistical Analysis:

The amount of leakage was
measured in millimeters from the apex
to the most coromal extent of dye
penetration in both halves of each root
using a co-ordinate vernier
microscope. The average of two
measurements of the half of each root
was considered for statistical analysis.
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The analysis of wvariance (ANOVA) Results:

test was performed to determine if that

there was a significant difference in The mean leakage (M) valoe in
microleakage among the  three millimeters and standard  deviation
experimental groups, and then least (5.D.) for each experimental group are
significant difference (LSD) test was shown in (Table -1).

used for multiple comparisons between
the three experimental groups.

Tahle (1): Descriptive statistics for the three experimental groups

Mo, of Mean of dye 4D

roups canals penelration
10 4,64 0802233
i 314 (.341402
e 605 0.531167
Statistical analysis of data by a very high statistically significant
wsing analysis of varance (AVOVA) difference (P=0.001) between the three
was done, which showed that there was experimental groups, as shown in
(Table-2).

Table (2): ANOVA Test

Source of Sum
variation of squarcs

Between Group 46.05%
Within groups 9380

#=% very highly significant difference

The least significant difference II[. By comparing group II and group
(LSD) test revealed that group [ had a Il a highly significant difference
very  highly significant difference (P=<0L01) was found (Table-3).

(P<0.001) compared to group [ and
Table (3): Least significant difference test (LS50

Comparison groups Mean Difference ~ Statistical iﬁca
[ Vs II 1.5000 e

I Vs, 1T 3.03500 =ee
11 Vs.111 LE3300 i

**% very highly s\gnificast difference  (p=0.001}
45 higkly significant differencs (p=i
Discussion: has been inwvestigated by many

authors™ . Many factors that could
affect the apical seal have been
examined: some of these factors arc
different obturating materials, weli-
condensed versus poorly condensed

Apical seal has been considered
o smportant factor in attaining clinical
smecess, The completeness of seal, as
mdicated by amount of apical
mecroleakape after lateral compaction,
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gutta-percha  and  comparisons of
different sealers.

One goal of the research was to
simulate ¢linical conditions. Therefore
obluration was a accomplished by an
operator instead of & machine that uses
a constant load for  spreader
penetration' ", The putta-percha in the
present study was performed under
oplimal conditions. = According to
Mullaney''"™ the canal with 20 degree
ol curvature or more consider as sever
canal curvature, in this study all canal
were ranges in the same degree of
curvature{20-30). The access was

facilitated by removing the ecrown.

Inter  operator  variability  was
eliminated, and the satisfactory quality
of obtumation was  confirmed

radiographically. The size selection of
all type of spreader was bhased on the
recommendation that have been given
by Weine™ and Cohen &Burns"'"

The results of the present study
have been indicated that nickel
titanium  finger spreader showed the
lowest mean of dyve penetration as a
group. The significant difference is not
surprising; it seems logical since nickel
titamium finger spreader is more
flexible than stainless steel. Bemry of
al" reported that nickel titanium
penetrates to significant greater depth
than dose stainless steel finger
spreader. Allison et al."™"™ suggested
that the spreaders play & very
important role in achieving adaptation
of the principal cone. Their deforming
action of the principal gutta-percha
cone in the vicinity of the apex closes
the communication with the periapical
area. Further more spreaders contribute
to formation of gutta-percha mass to
fill the canal. These authors report that
apical condensation of gutta-percha
increases with the proximity between
spreader and the apex.

Group I with stainless steel
finger spreader showed higher dye
penetration than group I and the

difference was highly statistically
significant (P<0.01). The lack of
condensation of gutta-percha at the
apex may be attnbuted to the fact that
stainless stee]l spreader, similarly 1o
other endodontic instruments tend 1o
follow a steaight line within a curved
canal. The tip of the spreader may
reach the irregularities that resulted
from the step-back instrumentation on
the outer wall of the curvature but not
on the inner wall. A pressure is thus
transmitted to the dentin wall rather
than to the gutta-percha cone that
woutld thus undergo no condensation
whatsoever, This results reinforced by
the rcsults of a study have been
conducted by Gani et al'™ that
compared the quality of apical seal
using stainless steel finger spreaders
with different tip design. Lack of
condensation ol gutta-percha at the
apex was a frequent finding of their
study especially in the outer wall even
with shghtly conical finger spreader.

Groups [ showed the highest
mean of dye penetration than the other
groups and the difference was a very
highly significant. (P=<0.001). This
finding aprees with Simon et al. "' and
Jerom et al. ", Walton and
Torabingjad"’ thought that handled
spreaders are sfT than finger spreaders
because they are made of annealed
while stainless steel finger spreaders
are not annealed and therefore more
flexible.

Also when the spreader is
forced against the gufia-percha in
latersl condensation, it grooves it and
sticking might result, Therefore, the
spreader should be completely
separated from the gutta-percha mass
before it 1s withdrawn from the canal,
of the master cone may be displaced
corpnary.  Also, oceasionally the
master cong 15 “spearcd” by the
spreader, and that as well as may resuli
i it is coronal displacement, Possibly
the ability to rolate spreader acts to
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separale it completely from the master
cone. While a [nger spreader may be
sofated 360 degrees, the rotation of
Band spreader is 180 degrees at the
most, being restricted by it is handle
contracting, the rubber dame frame and
the patients lip. Thus hand spreader
may not completely separate from the
master cone and dislodgment occurs.

Number 25 accessory cones
were used in the study, because Jerom
a al™ found them superior o
conventional fine-fine accessory cones,
And greater penetration depth oceurred
with size 25 cones. Fewer voids and
ewer hiling and better fusion of gutia-
percha occurred with standardized size
= accessory cones  than  with
conventional,

Gound et al"® stated that
secessory cone should be considerably
msrrow than the spreader in this way it
would penstrale  comfortably  with
mmmum pressure, and it is thin soft
andd pointed tip would not bend or be
ebstructed.
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