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Abstract
Keywords:
root canal Introduction: The radiograph represents one of the evaluation tools
obturation; digital of the endodontic procedure. Therefore, radiopacity is an essential
dental radiograph; property of filling materials. Objective: To evaluate the MTA
Endodontics. Fillapex® radiopacity, as compared to that of Sealer26®, Sealapex®

and AH Plus®. Material and methods: Five specimens were prepared
from each endodontic sealer, which were then positioned in the
digital sensor (Kodak RVG 6100 - Digital Radiography System)
and radiographed with a Kodak 2200 Intraoral Device Rx System,
operating at 70 Kvp, 10 mV, with an exposition time of 0.071 tenth
of second and a distance of 20 cm from the sensor. The radiopacity
was assessed using the software Image Tool 3.0, which determines
gray shades ranging from O to 255 pixels. For statistical analysis,
ANOVA test was used, followed by Tukey’s test at a significance level
of 5%. Results: The MTA Fillapex® presented the lowest radiopacity
between all tested sealers, while AH Plus® was the most radiopaque
one. Sealapex® and Sealer 26® showed intermediate radiopacity
and statistically did not differ from each other. Conclusion: MTA
Fillapex® presented intermediate radiopacity. When compared with
AH Plus®, Sealer 26® and Sealapex® endodontic sealers, it exhibited
the smallest result.
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Introduction

Root canal obturation is the endodontic
treatment phase where the goal is the sealing
of the root canal system to prevent a possible
recontamination of the root canal [9]. The evaluation
of the filling procedure is performed through
radiographic image. Thus, the radiograph is
an indispensable tool for the evaluation of the
endodontic treatment executed. The radiopacity
is a physical property required by the endodontic
sealers which enables to assess the contrast of
the tooth structure on a radiograph [15] as well as
the filling of the root canal system. Gutta-percha
points in association with endodontic sealers are
the most accepted approach for the root canal
filling [14]. The radiopacity of the endodontic sealer
highly influences on the radiographic image of the
filling [8].

To analyze the radiopacity, the specification
n. 57 of the American Dental Association (ADA)
[1] suggests an evaluation of the optical density
in radiographic films through photodensitometer.
Notwithstanding, the sealer radiopacity should be
compared with that of a device with aluminum
steps, so called penetrometer. The results are
equivalent to millimeters of aluminum. The digital
radiograph has been much utilized for the analysis
of the radiopacity of the sealers [14, 16], because it
is a technique of fast visualization dispensing the
chemical processing, which avoids errors of this
phase, reduces the time of exposure to radiation
and still enables a better visualization of the
radiographic contrast.

Recently launched into the Brazilian market,
MTA Fillapex® (Angelus, Londrina, PR, Brazil) is a
Mineral Trioxide Aggregate (MTA)-based endodontic
sealer, with little studies on it. For this reason, the
aim of this present study was to assess the level of
radiopacity of MTA Fillapex® sealer and compare
it to that of AH Plus® (Dentsply, DeTrey, Konstanz,
Germany), Sealer 26° (Dentsply, Petrépolis, RJ,
Brazil) and Sealapex® (Sybron Kerr, Washington,
USA) sealers through digital radiograph.

Material and methods

The sealers were divided into four groups: group
I - MTA Fillapex® (Angelus, Londrina, PR, Brazil),
group II — AH Plus® (Dentsply, DeTrey, Konstanz,
Germany), group III - Sealer 26® (Dentsply,
Petrépolis, RJ, Brazil) and group IV — Sealapex®
(Sybron Kerr, Washington, USA). Five samples
were constructed for each sealer with aluminum

rings of 10 mm of internal diameter and 1.5 mm
of thickness. The rings were placed onto a thin
lamina of cellophane over a glass plate. The sealers
were proportionated and mixed according to the
manufacturer’s instructions and the rings were
filled up to their upper border, with the aid of a
dental vibrator. Additionally, a mass of 100 g was
placed over the set. The samples were stored in
an incubator at 37°C.

Elapsed three times the setting time of each
material, the samples were removed from the
incubator and the aluminum rings. Then, they were
positioned on a sensor (Kodak RVG 6100 - Digital
Radiography System — Kodak, Rochester, New York,
USA) and radiographed with an x-ray device (Kodak
2200 Intraoral X - Ray System), operating at 70
Kvp, 10 mV, with exposure time of 0.071 tenth of
second, at a distance of 20 cm from the sensor. On
the radiographic images, the measurements of the
optical density or gray shades of the sealers were
executed on ImageTool 3.0 software (UTHSCSA,
San Antonio, Texas) (figure 1). To measure the
gray shades, which varied from O to 255 pixels,
the function “histogram” was employed by using a
standardized area of 20 x 19 pixels always equally
positioned for all images. For the statistical analysis
of the results, ANOVA and Tukey test was applied
with level of significance 5%.
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Figure 1 - Use of ImageTool 3.0 software in the
determination of the pixel values through the histogram
tool

Results

Table I shows the mean radiopacity values in
pixels and percentage for the endodontic sealers,
using as reference the minimum and maximum
pixel values of the histogram.

The results demonstrated that AH Plus®
was the most radiopaque sealer (169.7 pixels),
equivalent to 66.5% of the total of 255 pixels,



while Sealapex® and Sealer 26° sealers exhibited
intermediate radiopacity and did not statistically
differ between each other, 60% (153.7 pixels) and
58.1% (148.3 pixels), respectively. MTA Fillapex®
sealer significantly differed from the other sealers,
presenting a radiopacity of 49.8% (127 pixels).

Table | - Mean of the radiopacity, in pixels and in
percentage of MTA Fillapex®, Sealer 26°®, Sealapex®, AH
Plus® sealers

Sealer Radiopacity

Pixels* %

Black 0 0%
MTA Fillapex® 127.0° 49.8%
Sealer 26® 148.32 58.1%
Sealapex® 153.7° 60.2%
AH Plus® 169.7¢ 66.5%
White 255.0 100%

* Different letters represent statistically significant
differences, p < 0.05

Discussion

A great technological advancement of Radiology
is the use of the digitized image, a technique of
fast visualization which has made easy the work of
endodontists because it enables the storage of the
images in the computer and to perform adjustments
in the brightness and contrast, therefore improving
the evaluation of the procedures executed and careful
interpretation, such as anatomic details, accessory
root canals, precise measurements, periapical
and bone alterations [4, 5, 10, 12]. Additionally, it
does not employ the chemical processing it avoids
the errors inherent to this phase; also, it reduces
the time of exposure to radiation decreasing the
risks of effects deleterious to patients [7]. Because
the digital radiograph is a more sensible method
than the conventional radiograph film, requires
less radiation [11] and has been increasingly used,
this present study opted to evaluate MTA Fillapex®
radiopacity through this method.

In this present study, the digital radiographic
images of the endodontic sealers were evaluated
through the histogram analysis of the gray shades,
ranging from 0-255 pixels, in which O is black
color and 255 is the white color. Therefore, the
greater the pixel value, the more radiopaque is the
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sealer. To obtain radiopacity values of the sealers in
percentage, 255 pixels were considered as 100%.

Considering the results, AH Plus® was the most
radiopaque sealer (66.5%), which corroborates the
results of Sydney et al. [16], Aznar et al. [2] and
Vidotto et al. [18]. These authors demonstrated that
the resin sealers are characterized by the highest
radiopacity than that of the calcium hydroxide-
and MTA-based sealers. Sealapex® and Sealer
26" sealers did not show statistically significant
differences between each other, but a significantly
smaller difference than AH Plus® and greater than
MTA Fillapex®. Sealer 26® is a sealer containing
calcium hydroxide and having good biological and
physical-chemical characteristics. It shows a higher
biocompatibility than that of the other sealers;
however, it exhibits low radiopacity according the
studies of Tanomaru-Filho et al. [17] and Rosa
et al. [14].

The Sealapex® is a calcium hydroxide-based
sealer and it is characterized by exhibiting good
biocompatibility, control of the inflammatory root
resorption and due its high pH shows excellent
bacterial action [3]. However, studies demonstrated
that Sealapex® radiopacity is also smaller than that
of the other endodontic sealers[2, 8].

MTA Fillapex® exhibits the smallest radiopacity
value (127 pixels), which represents 49.8% of the
total of the histogram. A very similar result was
found by Vidotto et al. [18], who obtained a value
of 125.6 pixels. In the study of these authors, MTA
Fillapex® exhibited the best performance because
the sealers such as Acroseal®, Endomethasone®
and Roekoseal® showed radiopacity smaller than
120 pixels.

In this present study, the smallest radiopacity
of o MTA Fillapex® than that of the other sealers
is related to its composition, once it only contains
bismuth oxide as radiopacifier. Materials with this
component have obtained low radiopacity values,
as demonstrated by Rasimick et al. [13]. On the
other hand, AH Plus® sealer has zirconium oxide as
radiopacifying agent and Sealer 26® and Sealapex®
sealers has bismuth trioxide and titanium oxide.

Conclusion

According to the results found, MTA Fillapex®
has an intermediate radiopacity (49.8%) and, when
it is compared with AH Plus®, Sealer 26® and
Sealapex® sealers, it obtained the smallest result.
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