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INTRODUCTION

Abstract

Objective: The aim of this study was to compare the apical seal of curved canals
obturated with Resilon/Epiphany with gutta-percha/AH Plus.

Materials and Methods: Thirty-four extracted human mandibular molars with
25-40 degree canal curvature of the mesial root were selected for this study. After
preparation, the mesiobuccal canals were obturated with gutta-percha and AH-
Plus sealer (group G) or Resilon and Epiphany sealer (group R). Four specimens
served as control. Microleakage was evaluated after passing 3 and 30 days using
the fluid filtration technique. The data were analyzed statistically using parametric
tests.

Results: In the 3-day evaluation, the mean microleakage in group R was signifi-
cantly less than in group G (P< 0.05). After 30 days, there was no significant dif-
ference between the two groups (P> 0.05). In group G, the leakage values at the
end of 30 days were significantly less than values at the end of 3 days. Although
in group R the mean leakage decreased after 30 days, this reduction was not statis-
tically significant.

Conclusion: Resilon/Epiphany provided a better seal than gutta-percha/AH-Plus
in severely curved root canals immediately after obturation, although with the
passage of time, Resilon/Epiphany was equivalent to gutta-percha/AH Plus in
sealing properties.
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bacteria and provide adequate seal to prevent

Successful endodontic treatment depends on re-infection of root canal space [1, 2]. Achiev-
elimination of pulp tissue, bacteria, their by- ing these goals may be easy in straight canals,
products and necrotic debris from the root ca- but fulfilling these criteria in severely curved
nal system in addition to entomb any residual canals can be difficult [3, 4]. Apart from unde-
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sirable accidents that have been observed dur-
ing preparation of curved root canals (ledge
formation, blockages, perforations and apical
transportation), disinfection and removal of
infected pulp tissue and bacteria can be more
difficult in these cases [5]. Therefore, com-
plete coronal and apical seal of root canal sys-
tem seems a critical factor when treating se-
verely curved root canals.

Gutta-percha has been traditionally used for
root canal obturation. However, it does not
bond to root dentin and does not completely
seal the root canal system.

Resilon (Pentron, Wallingford, CT) is a syn-
thetic, thermoplastic, polymer-based material
which was introduced to the market for obtu-
ration of root canal space in endodontically
treated teeth. Resilon was developed in order
to produce an adhesive bond between the solid
core material and the sealer. It has been de-
signed to be used with Epiphany (Pentron
Clinical Technologies, Wallingford, CT), a
resin sealer with a bonding capacity to dentin.
The Resilon/Epiphany obturation system con-
tains three components: core material, sealer
and primer [6, 7].

Recently, a self-etch (SE) version of this
sealer was developed (Epiphany SE) which
consists of two items: Epiphany self-etch
sealer and the core material (Resilon). The
manufacturer has stated that the method of ap-
plication of Resilon/Epiphany and gutta-
percha are the same. Resilon/Epiphany can be
used with any current root canal obturation
technique including lateral compaction, verti-
cal compaction, or thermoplastic injection. It
has also been shown that Resilon has higher
solubility than gutta-percha in chloroform [8].
It has been stated that the resin sealer bonds to
Resilon core and attaches to the root dentin
and forms a “monoblock”.

Adhesion of the sealer to both core material
and root surface may have the potential to re-
duce the microleakage because of its adhesive
characteristic and penetration into dentinal
walls [6, 9].
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It also has been shown that the depth of
spreader penetration during lateral compaction
of Resilon is more than gutta-percha [10] and
root canals filled with Resilon were also sig-
nificantly more resistant to fracture than that
of gutta-percha [11].

Several investigations compared the sealing
ability of gutta-percha versus Resilon in
straight canals. Some studies showed that Re-
silon had significantly less leakage when
compared with gutta-percha [12-14]. Alterna-
tively, some of them found no significant dif-
ference between Resilon and gutta-percha in
the sealing ability of root canal system [15-
17].

However, to the best of our knowledge, no
study has compared the sealing properties of
Resilon with gutta-percha in severely curved
root canals. The use of Resilon may be helpful
to achieve better apical seal in curved canals
and may prove to be more effective than tradi-
tional gutta-percha technique. Therefore, the
purpose of this study was to compare the abil-
ity of Resilon with gutta-percha to seal the
root canal system in severely curved root ca-
nals.

MATERIALS AND METHODS

The Thirty-four extracted human mandibular
first and second molars with a 25-40 degree
canal curvature of the mesial root and type 1V
anatomic configuration of mesial canals (two
separate root canals from the orifice into the
apical foramen, according to Vertucci's classi-
fication) were selected for this study [18]. The
research protocol was approved by Vice
Chancellor for research of Mashhad Univer-
sity of Medical Sciences.

All teeth were carefully examined for absence
of cracks, resorptions, root caries and imma-
ture apices and restored in chloramine-T be-
fore use. Schneider technique was used for
determination of root canal curvature [19].
Size 10 K-files (Dentsply Maillefer, Zurich,
Switzerland) were inserted into the mesiobuc-
cal canals and radiographs were taken. Teeth
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with mesiobuccal root canal curvatures be-
tween 25 and 40 degrees were selected. The
crowns were removed to a standardized root
length of 14 mm and the distal root was also
completely removed. A 10 K-file was inserted
into the mesiobuccal canal until its tip was
visible exactly at the apical foramen. The
working length was established by reducing 1
mm from the measured length.

The mesiobuccal canals were prepared by hy-
brid technique using hand files and Protaper
Ni-Ti rotary (Dentsply, Tulsa Dental, Tulsa,
OK) instruments according to the manufac-
turer's instructions. NaOCI (5.25%) was used
as irrigant between each instrument. RC-Prep
(MD Chelcream, META BIOMED Co. Ltd,
Chungbuk, Korea) was used as lubricant with
each successive file. For smear layer removal,
5 ml of 17% EDTA was placed in canals for 1
minute and then the canals were irrigated with
5 ml 5.25% NaOCI. The final irrigation was
made using sterile water. All canals were dried
with paper points and randomly divided into
two experimental groups (N=15) and two con-
trol groups (N=2).

In group G, a #25 gutta-percha (Gapadent
Co., Ltd, Korea) master cone which was
coated with AH Plus (Dentsply Maillefer)
sealer was inserted into 0.5-1 mm working
length. Lateral compaction technique using
finger spreader size B and accessory cones
(size 20) was performed until the entire root
canal was filled.

The excess gutta-percha was cut and the filling
was vertically compacted.

In group R, a #25 Resilon master cone coated
with Epiphany SE sealer (Pentron Clinical
Technologies, LLC, Wallingford, CT) was
placed into 0.5-1 mm working length. Obtura-
tion of the root canal system was performed
similar to group G. After cutting the excess
Resilon cones, the coronal surface of obtura-
tion was light cured for 40 seconds.

Canals in the positive control group were not
filled. The teeth in the negative control group
were obturated with gutta- percha/AH Plus or
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Resilon/Epiphany SE (one of each) similar to
experimental groups.

To allow the material setting, all specimens
were incubated for 3 days at 37°C and 100%
humidity.

Two layers of nail varnish (Arcancil, Paris,
France) were applied to the external surface of
all specimens in experimental and positive
control groups (including apical foramina of
the mesiolingual canal), except for 2mm
around the apical foramen of the mesiobuccal
canal. The negative control group was com-
pletely sealed. The first fluid transport meas-
urement was made at this time.

Using the fluid filtration system described by
Moradi et al., the apical end of the root (ex-
cluding the apical foramen of the mesiobuccal
canal) was covered by cyanoacrylate glue (In-
ter Lock Co., Japan) and was mounted on a
latex pipe (Guihua Co., China) and then the
free end of the pipe was connected to the sys-
tem [19].

After reaching balance in the system, the first
picture of the bubble position in the micropi-
pette was taken. Four subsequent pictures
were taken with 2-minute time intervals (2, 4,
6 and 8 minutes after the first picture).

The same steps were repeated for the next
samples. All pictures were transferred to the
computer and the bubble position in each pic-
ture was determined by professional software.
As a result, for each sample, one number was
achieved. This number expressed the amount
of leakage in the root canal as pL/min/cm
H20.The specimens were separated from the
apparatus and were left in the incubator (37°C
and 100% humidity) for the next 1 month and
again microleakage was evaluated.

The data were analyzed statistically using pa-
rametric tests.

Comparison was made between the leakage
results of two materials using t-test. Compari-
son between the leakage results of each mate-
rial at two time intervals was completed using
paired t-test. The significance level was de-
fined as P<.05.
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RESULT

The specimens in the positive control group
showed excessive fluid transport, while those
in the negative control group did not leak,
which confirmed the functioning and reliabil-
ity of the experimental model. The mean val-
ues for microleakage in experimental groups
are presented in Table 1. Analysis of data
showed that in 3 days, the mean microleakage
in group R was significantly less than group G
(P=0.03); but after 30 days, there was no sig-
nificant difference between the two groups
(P=0.30). In group G, the leakage values at the
end of 30 days were significantly less than
values at the end of 3 days (P=0.003). Al-
though in group R, the mean leakage de-
creased after 30 days, this reduction was not
statistically significant (P=0.90).

DISCUSSION

The results of this study indicated that Resi-
lon/Epiphany system created a significantly
better seal than gutta-percha/AH Plus immedi-
ately after obturation of severely curved root
canals, but with time, Resilon/Epiphany was
equivalent to gutta-percha/AH Plus.

There was a reduction in microleakage in
gutta-percha/AH Plus group with time. Day 3
of this study showed less fluid transport with
Resilon/Epiphany compared with gutta-
percha/AH Plus.

These results are consistent with those of
Wedding et al., in which root canals obturated
with Resilon/Epiphany leaked significantly
less than canals obturated with gutta-
percha/AH-26 at day 1 and day 7 [14].

Sasgen et al. using computerized fluid filtra-
tion technique, also found less fluid leakage
with Resilon /Epiphany compared with gutta-
percha/AH-Plus or gutta-percha/ Sealapex at 7
days [21].

Stratton et al. using the continuous wave of
condensation, stated that the Resilon/Epiphany
system had a significantly better seal than
gutta-percha and AH-Plus [22].

Bodrumlu and Tunga evaluated the apical
sealing ability of gutta-percha/AH 26, gutta-
percha/AH Plus and Resilon/Epiphany in two
different studies using fluid-transport method
or dye penetration methodology and found
that teeth filled with gutta-percha/AH 26 dis-
played the most apical leakage and Resi-
lon/Epiphany sealer showed the least apical
leakage [23, 24].

None of these studies used teeth with curved
canals. At day 30 of this study, there was no
significant difference between Resilon/ Epiph-
any and gutta-percha/AH Plus in mean fluid
transport. Biggs et al. also found that Resi-
lon/Epiphany was equivalent to gutta-
percha/Roth or gutta-percha/AH Plus at seal-
ing root canals [15].

Table 1. Mean Microleakage in Experimental Groups in Two Time Intervals (uL/min/cm H20)

3 Days After Obturation

30 Days After Obturation

Groups Sample Size
Mean Std. Deviation Mean Std. Deviation
G (Gutta-percha/AH Plus) 15 4573 30024 1475 119630
R (Resilon/Epiphany SE) 15 2575 17757 2455 30405
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Using the bacterial leakage system, William-
son et al. [25] and Fransen et al. [16]. found
that there was no statistically significant dif-
ferences in the resistance to leakage between
Resilon/Epiphany and gutta-percha/AH Plus
groups. In contrast, Santos et al. using fluid
filtration model, showed that root canals obtu-
rated with Epiphany/Resilon exhibited higher
leakage than specimens filled with AH
Plus/gutta-percha at short and long term [26].
In another study conducted by Hirai et al., root
fillings with gutta-percha and AH Plus sealer
also showed lower leakage than canals obtu-
rated with Resilon and Epiphany [27].

These conflicting results may be because of
using different models for evaluating leakage,
different evaluation periods, various obtura-
tion techniques and presence or absence of
smear layer.

Importantly, all the mentioned studies evalu-
ated microleakage of Resilon/Epiphany sys-
tem in straight root canals. In this study, the
sealing properties of Resilon/Epiphany system
were assessed in severely curved root canals.
Instrumentation and obturation of these cases
represent a challenge to clinicians. Removal of
infected pulp tissue and bacteria can be more
difficult and it has been shown that an in-
creased root canal curvature decreases me-
chanical efficacy of irrigants [28]. Thus, it
seems more critical to seal the root canal space
to entomb any residual bacteria when encoun-
tering teeth with curved canals. Since the Re-
silon/Epiphany provided better seal than gutta-
percha/AH Plus immediately after obturation,
the use of Resilon/Epiphany is recommended
for severely curved root canals.

CONCLUSION

Although Resilon/Epiphany provided better
seal than gutta-percha/AH Plus in severely
curved root canals immediately after obtura-
tion, clinical studies are needed to support the
use of Resilon with Epiphany sealer for obtu-
ration of these canals.
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