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Penetration of a resin-based filling 
material into lateral root canals and 
quality of obturation by different 
techniques

Abstract: The aim of this study was to evaluate the penetration of a 
resin/polyester polymer-based material (Resilon Real Seal; SybronEndo 
Corp., Orange, USA) into simulated lateral canals, and the quality 
of obturations by different techniques. A total of 30 standardized 
simulated canals were divided into three groups according to the 
technique of obturation used: MS (McSpadden), SB (SystemB/Obtura II), 
and LC (Lateral Condensation). To analyze the penetration of the filling 
material, the simulated canals were digitalized and the images were 
analyzed using the Leica QWIN Pro v2.3 software. The data of the 
middle and apical thirds were separately submitted to analysis of 
variance (ANOVA), followed by the Tukey’s test for the comparison 
of the techniques. Results showed a significant difference (p < 0.05) 
between groups (LC < SB) in the middle third, and a significant 
difference (p < 0.05) between groups (LC < SB and MS < SB) in the 
apical third. To analyze the quality of the obturations, the canals were 
radiographed and evaluated by three examiners. The Kappa test on 
interexaminer agreement and the nonparametric Kruskal-Wallis test 
indicated no significant difference between filling techniques. It was 
concluded that Resilon achieves greater levels of penetration when 
associated with thermoplastic obturation techniques.

Keywords: Root Canal Filling Materials; Root Canal Obturation; 
Endodontics.

Introduction
The goal of endodontic therapy is to obtain a root canal filling that 

allows tridimensional sealing of the root canal system, using a nonirri-
tant material to support periapical healing.1 The root canal system has a 
very complex morphology with many irregularities including fins, deltas, 
and accessory and lateral canals. Lateral canals are reported in 27.4-45% 
of all teeth,2,3 and majority are located in the apical third of the roots.3,4 
Reports have shown developing or persistent periapical pathology around 
untreated and/or unfilled lateral canals.5,6 Thus, filling these areas appears 
to be very important to improve the success rate of endodontic therapy.

 Obturation techniques involving gutta-percha plasticization have 
shown the greatest efficiency in filling root canal systems.7,8 An alterna-
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tive is the Resilon cone (Resilon Research, LLC, North 
Branford, USA), which is a resin/polyester polymer-
based obturation material associated with a hydro-
philic resin-based sealer (Real Seal, SybronEndo 
Corp., Orange, USA). This obturation system was 
introduced with the concept of monoblock formation 
between the cone and sealer. The hydrophilic prop-
erty of this methacrylate resin-based sealer allows 
deeper penetration into dentinal tubules, which may 
increase its sealing ability.9

According to the manufacturer, the polymers in 
Resilon (Resilon Research, LLC) provide the mate-
rial with thermoplastic properties allowing it to be 
applied using thermoplastic techniques,10,11,12 because 
its melting point is the same as gutta-percha (60°C).13 
This could be an advantage because several studies 
showed superior sealing ability and filling material 
adaptation with a thermoplastic technique.9,14

Thus, the aim of this study was to evaluate the 
penetration of Resilon (Real Seal, SybronEndo Corp., 
Orange, USA) into simulated lateral canals, and the 
quality of the fillings obtained using different tech-
niques: Lateral Condensation (LC), System B/Obtura 
II (SB), and McSpadden (MS).

Methodology
This study used 30 simulated curved canals (angle: 

approximately 30°; length: 24 mm), prepared at the 
Prosthesis Laboratory, Dental School, Universidade 

Federal do Paraná (UFPR, Curitiba, Brazil) ready for 
obturation. Each sample contained four lateral canals 
(diameter: 0.3 mm; length: 7.0 mm), two located in 
the middle and two in the apical third (Figure 1). The 
specimens were divided into three groups accord-
ing to the filling technique: MS, SB, and LC Groups.

Filling protocol
The filling material used was the Real Seal 

system (SybronEndo Corp., Orange, USA). For 
all groups, a 0.04-taper Resilon cone was fitted 
to the working length (1 mm prior to canal exit). 
After primer application, the sealer was inserted 
into the canal using the Resilon cone, until the 
sealer covered the entire extension of the cone. 
These procedures were performed according to 
the manufacturer’s instructions.

Group MS (McSpadden)
A thermo compactor (SybronEndo Corp.) with a 

larger tip (#60), attached to a contra-angle handpiece 
and a low-speed motor, was inserted into the filled 
canal. The compactor was activated at 15,000 rpm 
and inserted into the canal with smooth in and out 
movements (amplitude: 3 mm). The compactor reached 
20 mm, at the beginning point of curvature. At this 
point, the compactor was gently removed from the 
canal using the same in and out movement. Once 
thermo-compaction was performed, a cold plugger 
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Figure 1. Drawing of an artificial simulated root canal showing lateral canals in the middle and apical thirds.
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was used for vertical condensation of the filling mate-
rial, to achieve better adaptation to the canal walls.

Group SB (System B/Obtura II)
The System B device (SybronEndo Corp.) using 

Resilon pellets (Real Seal, SybronEndo Corp.) was 
calibrated to 150°C. After the root canal was filled 
with the sealer and the solid material (as described 
above), the #2 condenser was activated and introduced 
until the same depth established for the MS group 
(20.0 mm). At this point, heating was stopped and the 
condenser remained under pressure for 10 seconds. 
Furthermore, heating was rapidly activated and 
the condenser was removed from the interior of the 
canal. Condensation of the remaining thermoplas-
ticized material was performed in the apical third 
with a cold plugger. Filling of the middle and cervi-
cal thirds was completed with successive stages of 
injection of thermoplasticized Resilon using Obtura 
II (Obtura Corp., Fenton, USA) and cold vertical con-
densation using cold pluggers.

Group LC (Lateral Condensation)
The master Resilon cone was fitted into the root 

canal with the sealer. Furthermore, spaces were cre-
ated using a C finger spreader (Dentsply Maillefer, 
Tulsa, USA) to introduce MF accessory cones until 
the canal is filled. Obturation was performed with 
a heated plugger, the excess of gutta-percha was 
removed, and a cold plugger was used for vertical 
condensation of the filling material.

Evaluation of penetration of the filling 
material

The penetration of the filling material into lateral 
canals was evaluated using images of the simulated 
canals taken with a stereomicroscope (Leica Micro- 
systems, Bannockburn, USA), and analyzed using 
the Leica QWIN Pro software (Leica Microsystems). 
The parameters were the total length of the lateral 
root canals and the extent of penetration of the fill-
ing material. The data were submitted to analysis of 
variance (ANOVA) and Tukey’s test (p < 0.05). Statis-
tical analysis was performed with SPSS 13.0 software 
(SPSS Inc., Chicago, USA).

Radiographic Quality of Obturation
The quality of root canal filling was scored 

on the following modified three-point scale: (1) 
a good score for homogenous filling obturating 
the entire prepared root canal, well adapted to the 
canal wall, with only a few minor areas of rela-
tive radiolucency (diameter: ≤ 0.25 mm; without 
porosity); (2) a satisfactory score for imperfect fill-
ing with irregularities of ≤ 1 mm, where the filling 
may be slightly shorter (diameter: ≤ 0.5 mm) than 
the working length (few porosities); and, (3) a bad 
score for inadequately filled canals with irregu-
larities (diameter: > 1 mm), where the filling diam-
eter may be > 0.5 mm shorter than the working 
length (several porosities). Three trained exam-
iners performed the evaluations simultaneously. 
Examiner reliability was assessed by reevaluation 
of all specimens on a separate occasion. In case of 
disagreement, the ultimate decision was reached 
by consensus. The collected data were submitted 
for statistical analysis using the Kappa correla-
tion test for interexaminer comparison, and the 
Kruskal-Wallis nonparametric test for score anal-
ysis (p < 0.05). Statistical analysis was performed 
with SPSS 13.0 software (SPSS Inc., Chicago, USA).

Results
The obturation technique had a significant impact 

on the filling quality of lateral root canals. In the mid-
dle third, filling penetration into lateral canals was 
shallower in the LC Group than in the SB and MS 
Groups (Figure 2; p < 0.05). On the other hand, there 
was no significant difference between the SB and 
MS groups. In the apical third, greater penetration 
was obtained for the SB Group than the MS and LC 
groups (Figure 3; p < 0.05). But there was no significant 
difference between the MS and LC groups (p > 0.05).

The quality of the fillings was analyzed by three 
experienced endodontists using radiographs of the 
simulated root canals. Interexaminer agreement 
analysis produced a kappa value of 0.75 (75%), indi-
cating a high correlation between the three exam-
iners. Accordingly, a nonparametric Kruskal-Wallis 
test was performed, and indicated no significant dif-
ference between the groups (p > 0.05).
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Discussion
The purpose of this study was to compare the 

efficiency of three obturation techniques for the 
penetration of the Resilon Real Seal (SybronEndo 
Corp.) filling material into lateral canals. Standard-
ized experiments were conducted with simulated 
root canals to avoid the variables between natural 
teeth.7,8,15,16 These root canals had lateral canals in the 
middle and apical thirds, visible in the buccolingual 
direction, to evaluate the penetration depth of filling 
material by radiographic analysis.

The thermoplastic properties of Resilon are attrib-
uted to the addition of polycaprolactone, which has 
a melting point of 60°C,12 and is indicated for ther-
moplastic obturation techniques.8,14,17 Thermoplastic 

Figure 2. Impact of the obturation technique on filling material 
penetration (mm) into lateral canals of the middle third region.
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Figure 3. Impact of the obturation technique on filling material 
penetration (mm) into lateral canals of the apical third region.
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Resilon was found superior to conventional gutta-
percha for plasticization.17,18

The present study demonstrates that the relative 
efficiency of the obturation techniques depends on the 
position of the lateral root canals. In the middle third, 
the filling material penetrated deeper by thermoplas-
tic obturation (SB or MS) than by LC. In the apical 
third, superior obturation was obtained by SB than 
by MS or LC. In fact, plasticization of filling material 
by MS was more efficient in the middle third than in 
the apical third of the root. This discrepancy is con-
sistent with the fact that the thermo compactor was 
inserted up to the beginning of the curvature. After 
this point, the filling material had a poorer plastici-
zation; therefore, penetration into the apical lateral 
canals was lower. This finding suggests that the supe-
rior efficacy of MS is limited to the straight portion of 
the root canal. Beyond the compactor tip, the filling 
material is poorly plasticized, as previously reported.7 
The thermo compactor of MS only remained activated 
long enough to initiate filling material plasticization. 
A longer activation time could improve the flowability 
of filling material but could also increase the porosity 
of the obturation. 7 Thus, SB is more effective for the 
plasticization of filling material in the apical third.

Karr et al.19 and Tanomaru-Filho et al.20 reported 
similar flow for Resilon and gutta-percha in lateral 
grooves and depressions, when obturation was per-
formed using the warm vertical compaction (System B) 
technique. Karabucak et al.14 evaluated the ability of 
Obtura II and Calamus to fill artificially created lat-
eral canals using standard gutta-percha and Resi-
lon. Their results indicated that the flow of the filling 
material into the lateral canals depends on the visco-
elastic properties of the filling material rather than 
the mechanical properties of the delivery systems. 
They suggest that Resilon filling material flows better 
into lateral canals using a single backfill technique.

The quality of the fillings obtained with the three 
obturation techniques was analyzed by three expe-
rienced endodontists using radiographs of the simu-
lated root canals. The fillings were scored as good 
(without porosity), satisfactory (few porosities), or 
bad (several porosities). The three examiners agreed 
that all three techniques generated similarly satisfac-
tory results regarding the quality of the obturations. 
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In addition, similar results were found by others.21,22 
There are also studies showing satisfactory clinical 
results9,11 and good in vitro sealing capacity.23 However, 
Hammad et al.24 analyzed fillings for the presence of 
gaps and voids in canals obturated with gutta-percha, 
Resilon, Endorez, or Guta-flow by lateral condensation. 
The gutta-percha presented the best results, while the 
canals obturated with Resilon presented greater indi-

ces of voids and gaps. Thus, the use of the Resilon Real 
Seal system for lateral root canals should be limited 
to thermoplastic obturation techniques.

Conclusion
The Resilon Real Seal system achieves deeper 

penetration into lateral root canals when associated 
with thermoplastic obturation techniques.
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