ISSN:
RSBO Electronic version: 1984-5685
RSBO. 2015 Jan-Mar;12(1):56-60

Original Research Article

Radiopacity analysis of humidity influence on
the solubilization of different retrograde filling
materials

Kiany Scarssi Nunes!

Luiza Bonezi Boff*

Juliana Royer!

Tiago André Fontoura de Melo!

Corresponding author:

Tiago André Fontoura de Melo

Rua Nicola Mathias Falci, n. 151 / casa 16 — Jardim do Salso
CEP 91410-330 - Porto Alegre — RS - Brazil

E-mail: tafmelo@gmail.com

! Dental School, College of Serra Gaucha - Caxias do Sul - RS - Brazil.

Received for publication: November 19, 2014. Accepted for publication: December 22, 2014.

Abstract

Introduction and Objective: This study aimed to analyze the level
of radiopacity of different materials used in endodontic retrofilling
procedure regarding the influence of humidity on solubilization over
a period of 30 days. Material and methods: 10 specimens with 10
mm diameter and 1mm thick were made with each of the materials.
The following retrograde filling materials were tested: glass ionomer
Vitro Fil LC®, IRM®, MTA Angelus®, Sealer 26® and silver amalgam
capsule DFL Alloy. These materials have been handled by a single
operator, according to the recommendations of their respective
manufacturers. The obtained specimens were surrounded by moist
gauze and incubated in a heater for thirty days at 37°C and 100%
humidity. The samples were x-rayed, via the digital system Digora
Optime®, at three different moments: first, 15", and 30" day of
incubation. For the analysis of radiopacity of the samples, the shades
of gray were measured through ImageTool® software. Results and
Conclusion: Data were subjected to statistical analysis using ANOVA,
repeated measures design, followed by Tukey test with a significance
level of 5%. According to the results, it could be observed that the
only tested materials that have undergone changes in radiopacity,
in accordance with the period of incubation in humidity, were the
glass ionomer Vitro Fil LC® and Sealer 26°.

Keywords:
Endodontics; root
canal filling materials;
solubility.



57 - RSBO. 2015 Jan-Mar;12(1):56-60

Nunes et al. - Radiopacity analysis of humidity influence on the solubilization of different retrograde filling materials

Introduction

The retrograde filling is a procedure often used
in paraendodontic surgery in order to seal the canal
with at root resection in the apical portion of the
tooth root [19, 22]. To verify the correct filling of
retrocavity and to facilitate surgery following-up,
the retrofilling material must provide radiopacity
enough to be distinguished from the surrounding
anatomical structures [18]. According to Shah et
al. [16], the materials used in retrofilling must
show a certain level of radiopacity that enables
differentiating the root dentin from support
bone.

Many materials have been tested and used in
paraendodontic surgery, such as silver amalgam
[10], MTA [5], glass ionomer [13] and zinc oxide
and eugenol-based cements [7]. But to date none
behaved optimally.

The ideal retrofilling material should be
easy to handle, have good radiopacity, provide
dimensional stability in order to maintain a good
apical sealing, be non-toxic to periapical tissues,
and be insoluble or have low solubility [11].

Thus, given that the used root-end filling
materials are in close and continuous contact with
the tissue fluids of the periapical region, this study
aimed to analyze the influence of humidity on the
level of radiopacity of some dental materials used
in endodontic retrofilling,.

Material and methods

The root-end filling materials tested were
divided into five groups: group I - glass ionomer
Vitro Fil LC® (DFL Produtos Odontolégicos, Rio de
Janeiro, Brazil), group II - IRM® (Dentsply/Maillefer
Instruments S.A., Ballaigues, Switzerland),
group III — MTA Angelus® (Angelus Induastria de
Produtos Odontolégicos Ltda., Londrina, Parana,
Brazil), group IV — Sealer 26® (Dentsply/Maillefer
Instruments S.A., Ballaigues, Switzerland), and

group V - silver amalgam capsules DFL Alloy (DFL
Produtos Odontolégicos, Rio de Janeiro, Brazil).

Ten specimens with 10 mm diameter and 1 mm
thick were prepared with aid of a flexible silicone
condensation matrix (Vigodent S.A. Industria e
Comércio, Bonsucesso, Rio de Janeiro, Brazil),
for each of the materials. The root-end filling
materials were handled by a single operator and
according to the recommendations of the respective
manufacturers.

The samples during the experiment, were
wrapped in moist gauze and incubated for 30 days,
at 37°C and 100% humidity, in a bacteriological
incubator403/N (Multitec Equipamentos para
Laboratério, Canoas, Rio Grande do Sul,
Brazil).

To carry out the radiographic images, the
samples were placed on an image plate (sensor)
digital system Digora Optime® (Soredex Corp.,
Tuusula, Finland). This sensitized plate, after
the radiographic shot with x-ray machine X
Gnatus (70kVp - 7mA, Gnatus Equipamentos
Odontolégicos Ltda., Ribeirao Preto, Sao Paulo,
Brazil), was introduced in laser optical reader
of Digora Optime® system in order to obtain the
desired image with an exposure time of 0,32
seconds at a distance of 30 cm. For standardization
of distance and position of images a customized
to a radiographic platform previously was made.

The radiographic images of the specimens
were made at three different times: 1%, 15", and
30" day after incubation in the heater. In total,
150 radiographic images were made.

To analyze the radiopacity the grayscale of the
images were measured through the ImageTool®
software (UTHSCSA, San Antonio, Texas). To
measure the shades of gray, ranging from O
to 255 pixels, the “histogram” was used in a
standard area of 20 x 19 pixels positioned in a
standardized manner at the central area of the
images (figure 1).
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Figure 1 - Radiopacity measurement of the cements through the ImageTool® software

The data obtained in the assessment were treated and analyzed by ANOVA statistical analysis,
using the repeated measure design, following by Tukey test for multiple comparisons, at a significance
level of 5%.

Results

The results with the mean and standard deviation of radiopacity in pixels of the five root-end filling
materials are shown in table I.

Table | - Comparative table of the mean and standard deviation of the radiopacity of root-end filling materials in
relation to the time of analysis

Analysis time (day)

Experimental group 18t 15t 30t
Mean SD Mean SD Mean SD
Group I - Ionomer 96.80% 2.22 95.30" 2.33 95.00" 2.40
Group II - IRM® 155.10% 2.03 154.50% 2.20 154.50% 2.33
Group III - MTA Angelus® 134.70* 5.57 133.10% 5.17 132.504 5.02
Group IV - Sealer 26® 148.50* 3.07 143.60° 3.82 136.60° 4.54
Group V - Amalgam 255.00% 0.00 255.00* 0.00 255.00% 0.00

Means followed by different capital letters in line differ significantly by ANOVA using repeated
measure design, followed by the Multiple Comparison Tukey Test, at a significance level of 5%
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Discussion

The search for the ideal biomaterial for
paraendodontic surgery is a constant in modern
Endodontics, since it is difficult to obtain in a
single product all the desired physical-chemical,
mechanical and biological.

The difference in radiopacity between the
different retrofilling materials employed in the
paraendodontic surgery exposes some deficiency in
the existing products on dental market, which can
serve as exclusion criteria in clinical choice for the
material to be used with this purpose.

Thus, the radiopacity has received attention
in several studies [4, 18, 24]. Some studies [1, 2]
have used photodensitometry and aluminum scales
to compare the radiopacity of sealers. However, in
recent years, evaluations from digital radiographic
images comparing or not to the aluminum scales
have been quite frequently [3, 23]. With the
advent of digital images, this type of assessment
has become more effective and fast, since the
radiographic density is directly obtained, because the
pixels already have their certain shades of gray.

Based on the assessment of the gray tones,
it could be appreciated in this study statistical
difference in the radiopacity only for following the
root-end filling materials: glass ionomer Vitro Fil
LC® and Sealer 26°.

The solubilization and disintegration of the
materials allow the appearance of voids within the
obturator mass, promoting retrograde infiltration
of tissue fluids, which may compromise the sealing
and the treatment success.

In the studies of Fidel et al. [9], Tanomaru
Filho et al. [20], Scelza et al. [15], and Kuga et
al. [14], Sealer 26® showed low solubility index,
corroborating the results obtained in this present
study. Sealer 26" is an epoxy resin-based cement
containing calcium hydroxide in its composition.
By having its sealing ability compared with the
use of IRM® and glass ionomer cement, with the
specimens filled with these materials in contact
with human saliva for 60 days, it was observed that
Sealer 26® showed excellent ability to seal when
used as retrograde filling material, as well as great
capacity to prevent bacterial leakage [17].

With regard to glass ionomer, Carvalho Janior
et al. [6] studied the solubility, disintegration and
dimensional changes of Ketac-ENDO® compared
to Endofill® and Sealer 26®. They verified that
Endofill®* and Ketac-ENDO® had higher solubility
values and disintegration than those recommended
by the ADA specification. According to Gorodovsky
and Zidan [12], the glass ionomer presented as

inherent characteristics: solubility and power of
disintegration in liquids and wet media.

Concerning to the silver amalgam capsules
DFL Alloy, IRM®, and MTA Angelus® did not show
radiopacity alterations at the analyzed periods.
Although the silver amalgam has presented
satisfactory results for radiopacity, it has some
limitations, such co mo high power of oxidation
and tissue contamination by mercury [11]. According
to the study of Crooks et al. [8], zinc oxide-
eugenol-based materials, such as IRM®, have
good mechanical resistance and low solubility.
Notwithstanding, according to Torabinejad et al.
[21], MTA, in addition to biocompatibility, favors
the formation of hard tissue after paraendodontic
surgery, and does not exhibit, after setting, solubility
in the presence of humidity, and thus is the best
material for use in retrograde fillings.

Conclusion

According to the results found, it could be seen
that the glass ionomer Vitro Fil LC® and Sealer
26° underwent radiopacity alterations, according
to the period of humidity incubation. Concerning
to IRM®, MTA Angelus® and silver amalgam DFL
Alloy did not undergo modifications.
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