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Adjustment of cast metal post/cores modeled with
different acrylic resins

Adaptacdo de pino/nucleos metalicos fundidos

modelados com diferentes resina acrilicas

Jodo Milton Rocha Gusmio', Renato Piai Pereira', Guilhermino Oliveira Alves?, Matheus Melo Pithon!, David
Costa Moreira'

ABSTRACT

Aim: Evaluate the performance of four commercially available chemically-activated acrylic resins
(CAARs) by measuring the level of displacement of the cores following casting. Materials and Methods:
Two devices were constructed to model the cores based on a natural tooth. Forty post/cores were modeled, 10
in each of the following CAARs: Duralay (Reliance Dental, [llinois, USA), Pattern Resin (GC, Tokyo, Japan),
Dencrilay (Dencril, Sao Paulo, Brazil), and Jet (Classico, Sao Paulo, Brazil). Two casting rings were included,
each of which contained 5 post/cores for each of the four CAARs tested, a total of 20 per ring. Following
casting, the specimens were only sandblasted and separated from the feeding channels. The post/cores were
placed in device 1 and, with the aid of an optical microscope, were attached to a digital camera. Images were
then taken of the adjustment between the core and the remaining tooth on the labial surface. The images were
processed using the Image Tool for Windows, version 3.0, measuring three fixed points in each specimen.
Data were statistically analyzed using the ANOVA and Tukey test. Results: The 40 post/cores were divided
into eight groups according to resin brand and casting, obtaining the following results for mean and standard
deviation (in mm): Dencrilay 0.192 CI (x 0.08), CII 0.058 (£ 0.03); Duralay CI 0.097 (+ 0.03), CII 0.131 (+
0.06); Pattern CI 0.07 (£ 0.03), CII 0.10 (% 0.05); and Jet CI 0.06 (£ 0.02), CII 0.382 (+ 0.17). Statistically
significant differences could be identified when comparing the Dencrilay CI and the Jet CII with the remaining
groups, which all proved to be unfavorable. Conclusion: The quality of cast metal post/core adjustment is not

associated with the use of a specific acrylic resin.
Uniterms: Post and core techinique. Acrylic resins.

INTRODUCTION

Cast metal post/core systems are still widely
used in dentistry'2. To obtain a cast, an impression
of the root canal is made and the coronary portion
is constructed with the specific anatomical features
of each tooth, using a chemically-activated acrylic
resin (CAAR) directly in the patient’s mouth or on
a plaster model that reproduces the prepared teeth
with unobstructed root canals. The obtained acrylic
structure (standard) is submitted to a laboratory
casting process'® involving the use of one of several
alloy alternatives: copper-aluminum (Al-Co), nickel-
chromium (Ni-Cr), and even noble alloys (platinum-
palladium, Pt-Pd).

Although nonmetallic intracanal retainer
systems, such as glass fiber, carbon fiber*, and ceramic
posts, have grown in popularity in recent years,
due to their superior aesthetic’ and biomechanical
characteristics®!4, cast metal post/cores are indicated
for posterior teeth and are generally the only option

for inclined teeth or those that present torn roots,
which require a change in the direction of the core
in relation to the post. Cast metal post/cores are
also used in anterior pillars of partial fixed dentures
with no coronal remnant, since they present greater
retention than nonmetallic posts, thus minimizing the
risk of displacement’.

Despite the variety of commercially available
alloys, dental health professionals usually choose one
or two types of acrylic resin to model cast metal post/
cores. However, published studies confirming the
best resin for this purpose are rare. Thus, the purpose
of this study was to evaluate the adjustment of cast
metal post/cores in vitro using a single alloy modeled
with different chemically-activated acrylic resins.

MATERIALS AND METHODS

Initially, two devices were manufactured to
model the post/cores, device 1 was constructed based
on a natural tooth (central incisor) from the human
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teeth bank of the Dentistry course at Universidade
Estadual do Sudoeste da Bahia (UESB). The
manufacture of this device was performed by setting a
tooth inside a 50-mm long and 20-mm thick PVC ring
(Tiger, Ontario, Brazil) using a CAAR, maintaining 1
mm of the root exposed in the cervical region.

The tooth was endodontically treated and
prepared for a full crown in such a way that the crown
remnant was maintained vestibular to the surface plane
(Figure 1A). Unblocking of the duct was perfomed
using by drill bits of widths of 1, 2 and 3. Next, the
post/core template was modeled (Figure 1B).

Next, device 2 was manufactured using a
second PVC ring with the same dimensions, which
was filled with a CAAR and fitted to device 1. To
prevent bonding between the acrylic resin that filled
the two parts, a layer of petroleum jelly was applied
to the surface of the polymerized resin, while a layer
of wax 7 (Classico, S@o Paulo, Brazil) surrounded the
core template. After the resin had been set, the wax 7
was removed, and the subsequent space was filled with
dense condensation silicone (Heracus Kulzer, Sao
Paulo, Brazil). By fitting the two devices together, the
material was molded by the core template, permitting
its reproduction (Figure 1C).

After having manufactured the two devices,
10 post/cores were modeled from each of four
different CAARs: Duralay (Reliance Dental, Illinois,
USA), Pattern Resin (GC, Tokyo, Japan), Dencrilay
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(Dencril, Sao Paulo, Brazil), and Jet (Classico, Sao
Paulo, Brazil). At the same time, the casting molds
were also created. The post/cores were obtained using
the direct technique, in which the cores were modeled
by the device, at which time the assembled piece was
placed in a hydraulic press (VH, Sdo Paulo, Brazil) at
15 kgf for 5 min. After having been manufactured, the
post/cores were stored in containers of distilled water
for 48 h until the time of inclusion.

For the process of inclusion and casting,
prefabricated wax thread feed conduits (Cerafix,
Sdo Paulo, Brazil), of 5 mm in length and 2 mm in
diameter, were connected to the post/cores, forming an
angle of 135° between their two long axes, secured by
a matrix made from paper and dense silicone (Figure
2A). The post/core and conduit set was attached to
the compensation chamber also at an angle of 135°,
secured by another silicone matrix and with the aid
of a delineator (Bioart, Sdo Paulo, Brazil) (Fig. 2B).

The compensation chambers were made of
utility wax (Classico, Sao Paulo, Brazil) and each of
the four extremities were numbered to identify the
groups after casting (Figure 2C). Fixing the post/
cores at the center of the ring (Fig. 2D) was performed
using the surface tension reducing agent, Surfacer
(Polidental, Sao Paulo, Brazil), and Castorit Super
C coating (Dentaurum GmbH & Co. KG, Ispringen,
Germany), in accordance with the manufacturers’
recommendations.
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Figure 1. A) Tooth prepared and set inside a PVC ring; B) Post/core template; C) Devices 1 and 2.

Two castings of 20 specimens were performed,
five for each evaluated resin. A nickel-chromium
alloy, Remanium CSe (Dentaurum GmbH & Co. KG,
Ispringen, Germany), was used for this procedure.
Following casting, the post/cores were submitted to
a standard sandblasting procedure using aluminum

oxide, separated from the feed channels using a silicon
carbide disc (Carborundum, Sao Paulo, Brazil), and
without any further processing or adjustment, were
inserted in the prepared tooth. The test body was then
attached to a base that maintained it at a set distance
from the microscope objective (Alliance, Sao Paulo,
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Figure 2. A) 135° matrix to unite the core with the feed channel; B) 135° matrix to unite the core set and
feeding channel with the compensation chamber; C) Numbered drill bits for inclusion; D) Certifying that
casting patterns remain at the center of the ring; E) Cast post/cores

Brazil), which was coupled to a digital camera used to
obtain the images.

All of the images were evaluated considering
three determined points in the space between the core
and the vestibular coronal remnant, using the Image
Tool for Windows software, version 3.0 (UTHSCSA,
Texas, USA), aimed at measuring the displacement
between the post and the remnant. After tabulating the
data, the images were submitted to statistical analysis.

All statistical analyses were performed using
the SPSS 15.0 software (SPSS Inc., Chicago, USA).
Descriptive statistics, including mean and standard
deviation, were calculated for both groups. The values

of the displacement formed between the post and the
tooth remnant were submitted to analysis of variance
(ANOVA) to determine whether or not any statistical
differences existed between the groups, followed by
the Tukey test.

RESULTS

The mean values of the displacement between
each core and the tooth remnant are presented in
Figure 3, while the mean and standard deviation of
each group are presented in Table 1. Comparisons
between groups from the same casting revealed no
statistical differences between the Dencrilay and
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Figure 3 - Mean values of the displacement between each core and the tooth remnant
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Duralay (p.025), Dencrilay and Pattern Resin (p.001),
and Dencrilay and Jet groups (p.000). In all cases,
the largest displacement could be observed in the
Dencrilay group. Statistically significant differences
in displacement could be identified in the Dencrilay
and Jet groups, which originated from the same
CAAR produced in different castings. In the Dencrilay
group, the first casting produced better adjusted posts
(p.000), while in the Jet group, the second casting
proved to be more well-adjusted (p.000). Finally,
comparing the posts originating from different resins
and different castings, the values obtained for first
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casting in the Dencrilay group and second casting
in the Pattern group differed significantly (p.036) in
favor of the Pattern group. By contrast, first casting
in the Dencrilay group and second casting in the Jet
group proved to be significantly different (p .000) in
favor of the Dencrilay group. Second casting in the Jet
group also showed statistically significant differences
when compared with second casting in the Dencrilay
group (p.000), first (p.000) and second casting in the
Duralay group (p.000), and first (p.000) and second
casting in the Pattern group (p.000).

Table 1 - Means and standard deviations (in mm) of the adjustment for each group tested

Group Mean in mm (sd)
1 Dencrilay Casting | 0.192 (= 0.08)*

2 Dencrilay Casting II 0.058 (£ 0.03)

3 Duralay Casting | 0.097 (£ 0.03)

4 Duralay Casting 11

0.131 (£ 0.06)

5 Pattern Casting |

0.071 (£0.03)

6 Pattern Cast II

0.102 (£ 0.05)

7 Jet Casting [

0.061 (£0.02)

8 Jet Casting II

0.382 (£ 0.17)*

SD Standard deviation * P< 0.05 in relation to the remaining groups

DISCUSSION

CAARs are used in the modeling of root
canals, either through direct or indirect techniques
employed in the process of manufacturing cast
metal post/cores'é. The use of Duralay acrylic resin
is preferred when performing this procedure, based
on the argument that this material exhibits a greater
dimensional stability after being pressed than do
other commercial CAARs, despite the lack of studies
supporting its superiority. Therefore, this study aimed
to evaluate the performance of four different types of
acrylic resin.

The majority of the specimens tested showed
no statistically significant differences in displacement,
regardless of the acrylic resin and casting, suggesting
that the modeling capacity of the CAARs was not a
determining factor as regards the variability in the
observed values.

The present study opted to use an
endodontically treated natural tooth, in contrast to
the study by Rennd and Contim?®, who used a metal
structure to simulate the root and coronal remnant,
since the use of a natural tooth more clearly simulates
clinical practice!7?°.

The nickel-chromium alloy used in this study
was appropriate to obtain cast metal post/cores,
and although it has a high modulus of elasticity, it
has a low degree of oxidation'* when compared to
similarly suitable alloys, such as copper-aluminum.
To standardize the experiment, only one commercial

batch of the alloy was used. The casting procedure was
performed using two rings on which five specimens
of each of the four evaluated resins were placed. Two
castings were performed for each resin group, and the
same coating was used on both rings.

The Image Tool software (UTHSCSA, Texas,
USA) is an appropriate tool to perform the proposed
evaluation technique, which in association with an
optical microscope, allowed for the measurement of
the displacement between the cast metal post/core and
the tooth remnant at three points?, from which a mean
value was calculated for the studied specimens.

Considering the values obtained from the
same CAAR and different castings, statistically
significant differences were verified for Dencrilay
and Jet, with Dencrilay presenting better results in
the second casting and Jet in the first casting. This
finding suggests that even when following a rigorous
standardized procedure, sequential castings can be
associated with a variable quality of cast metal post/
core adjustment to tooth remnants.

Considering the values obtained for all test
groups, the least displacement was observed for
the second casting in the Dencrilay group (0.058
+ 0.03 mm), followed by the first casting in the Jet
group (0.06 £ 0.02 mm), showing that different
materials in different castings showed favorable
adjustment results. By contrast, the first casting in the
Dencrilay group (0.192 + 0.08 mm) and the second
casting in the Jet group (0.382 + 0.17 mm) presented
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unfavorable values that were statistically significant
when compared with the groups tested. This finding
shows that the results could be obtained regardless of
the materials and castings used.

Given these findings and considering the
limitations of this study, the final analysis verified
that cast metal post/core adjustment is not associated
with a specific acrylic resin. When applied to clinical
practice, this suggests that the preferential use of a
particular resin is more strongly related to personal
choice, considering the ease of handling, setting time,
availability?'?, and cost, than with the qualities of the
resin regarding its function in the manufacturing of
casting molds.

CONCLUSION

Based on the present study’s results, it can
be concluded that the quality of cast metal post/core
adjustment is not associated with the use of a specific
acrylic resin.

RESUMO

Objetivo. Avaliar o desempenho de 4
marcas comerciais de RAAQ medindo-se o nivel de
desadaptag@o dos nucleos pos fundicdo. Materiais e
métodos. Foram construidos dois dispositivos, para
modelagem dos nticleos a partir de um dente natural,
foram modelados 40 pino/nucleos sendo 10 de cada
uma das seguintes RAAQ: Duralay (Reliance Dental,
Illinois, USA), Pattern Resin (GC, Tokio, Japan),
Dencrilay (Dencril, Sao Paulo, Brasil) e Jet (Classico,
Sao Paulo, Brasil), foram incluido dois anéis para
fundi¢do, sendo que cada um continha 5 pino/ntcleos
de cada uma das 4 RAAQ testadas totalizando 20
por anel, apds a fundicdo os espécimes foram apenas
jateados e separados dos canais de alimentacdo. Os
pino/nucleos foram recolocados no dispositivo 1
e com a ajuda de um microscopio 6tico acoplado a
uma camareira digital foram obtidas as imagens do
gap entre o nucleo e o remanescente dentario na face
vestibular, as imagem foram processada no programa
Image Tool for Windows versdo 3.0 medindo 3
pontos fixos em cada espécime. Os dados foram
analisados estatisticamente com os testes ANOVA
¢ Tukey. Resultados. Os 40 pinos foram divididos
em 8 grupos segundo a marca e a fundi¢do, obtendo
as seguintes resultados de media (em mm) e desvio
padrdo; Dencrilay FI 0,192 (+-0,08), Dencrilay FII
0,058 (+-0,03), Duralay FI 0,097 (+-0,03), Duralay
FII 0,131 (+-0,06), Pattern FI 0,07 (+-0,03), Pattern
FIT 0,10 (+- 0,05), Jet F1 0,06 (+-0,02) e Jet FII 0,382
(+-0,17) havendo diferenca estatistica apenas entre
Dencrilay FI e Jet FII com os demais grupos sendo
desfavoraveis para estes dois grupos mencionados.
Conclusio. A qualidade de adaptagdo de pino/ntcleos
metalico fundidos ndo esta associada ao uso de uma

10.7308/aodontol/2013.49.1.01

resina acrilica especifica.
Descritores: Técnica para retentor intra-radicular.
Resinas acrilicas.
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