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ABSTRACT

Objective: This study aimed to analyze the effective-
ness of three filling techniques for experimental cavities
with internal root resorption. Methods: A total of 30
artificial maxillary central incisors with a standardized
simulated cavity with internal resorption in the middle
third of the root canal were used. After preparation, the
teeth were randomly divided into three experimental
groups according to the filling technique used: McSpad-
den™ compactor (group 1), ultrasound (group 2), and
Term Pack WL™ (group 3). Endodontic filling of the in-
ternal resorption cavity was verified via radiography in
two views: mesiodistal and buccolingual. For analysis

of the filling area, Image Tool™ software was used.
Data were statistically analyzed by ANOVA, followed
by Tukey’s test, with 5% significance level. Results:
Analysis of the three filling techniques revealed the use
of McSpadden™ compactor and Term Pack WL™ pro-
vided better filling of the resorption cavity than that
shown by the use of the ultrasonic spreader. Conclu-
sion: Only McSpadden™ compactor and Term Pack
WL™ completely filled the internal root resorption cav-
ity with root canal filling material.
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Introduction

Internal root resorption is a pathological lesion
usually associated with histological pulp inflamma-
tion.! According to Consolaro et al,’ the stimulus
inducing the internal resorption process is char-
acterized by being of long-term and low intensity.
[t should not be enough to promote pulp necrosis,
but quite enough to trigger a chronic inflammatory
condition.

Spontaneous repair of an internal resorptive pro-
cess is extremely rare.* When internal resorption is
diagnosed, endodontic therapy carried out by means
of pulpectomy must be performed to remove the in-
flamed tissue and stop blood flow which nurtures
clastic cells and the dentin-destructive process.*”’

Most cases of internal root resorption are di-
agnosed via routine radiographs. This injury radio-
graphically appears as an oval radiolucent area with
uniform and symmetrical contours along the den-
tinal wall of the root canal.®® Thus, some difficul-
ties persist in the treatment of teeth with internal
resorption, including access to the resorbed area
owing to the complex cleaning process, sanitation,
removal of granulation tissue,'®!! and filling the root
canal with filling material.'*!3

To obtain adequate filling and sealing of the in-
ternal resorption area during the filling process, the
filling material must have a certain level of fluidity in
order to facilitate penetration and flow throughout
the length of the cavity.!* Gutta-percha, commonly
used in the filling process, requires preheating to
provide the aforementioned flow.

Studies have shown there are differences among
filling methods, particularly regarding their capacity
to fill the resorption cavity.’>!® In a study conducted
by Goldberg et al,'® it was observed that Obtura [I™
system provided better filling of experimental cavi-
ties with internal resorption than that provided by
other techniques, such as lateral condensation, Tag-
ger’s hybrid technique , and use of Thermafil™.

Thus, this study aimed to analyze the effective-
ness of three different systems used for plasticiza-
tion of gutta-percha used to fill experimental cavi-
ties with internal root resorption: McSpadden™
compactor, ultrasound, and shutter-heated Term
Pack WL™,
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Material and Methods
Selection and preparation of samples

A total of 30 artificial maxillary central incisors
on the left side were used (Fabrica de Sorrisos, Aru-
j&, Séo Paulo, Brazil) with the presence of a cavity in
the middle third of the root canal simulating internal
root resorption (Fig 1).

Access to the pulp chamber of teeth was attained
with the aid of a #1012 cylindrical diamond bur tip
(KG Sorensen Industria e Comércio Ltda., Barueri,
S&o Paulo, Brazil), coupled with a high-speed hand-
piece under refrigeration.

Upon completion of crown opening, the root ca-
nal was located with a Rhein #3 probe (Golgran In-
dustria e Comércio de Instrumental Odontologico
Ltda., S&do Paulo, Sdo Paulo, Brazil). Subsequently,
the working length (WL) was determined with the
use of a K-file #15 (Dentsply/Maillefer, Ballaigues,
Switzerland), Imm short the foramen output. The
WL of all teeth was standardized at 20mm.

Prior to conducting mechanical-chemical prep-
aration, cervical ripening was performed with La
Axxess™ bur (SybronEndo, Glendora, USA) 0.06
taper key #20 at a standardized distance of pen-
etration in the root canal equal to 8mm from the
incisal edge.

Figure 1. Radiographic buccolingual (A) and mesiodistal (B) images of

the artificial central incisor with a cavity in the middle third of the root
canal simulating internal root resorption.
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For root canal preparation, endodontic K-files
(Dentsply/Maillefer, Ballaigues, Switzerland) were
used, first and second series, following the stepwise
technique with a programmed gradual decline. As
memory instrument, # 45 was standardized, with
scaling performed up to instrument #60. The limit
for the number of uses of each endodontic instru-
ment was standardized in five teeth.

After instrument exchange, root canals were ir-
rigated with 1ml of distilled water (lodontec Indus-
tria e Comeércio de Produtos Odontolégicos Ltda.,
Porto Alegre, Rio Grande do Sul, Brazil). With a view
to avoiding overflow of irrigating solution from the
foraminal opening, light-curing was performed with
an increment of Fill Magic (Vigodent Coltene SA In-
dustry and Commerce, Rio de Janeiro, Brazil) com-
posite resin in the apical vertex.

After preparation of teeth, they were randomly
divided into three groups according to the filling
technique used: McSpadden™ compactor (group 1),
ultrasound (group 2), and Term Pack WL™ (group 3)
(Fig 2). Each group comprised ten samples.

Filling of samples

After drying root canals with absorbent paper
cones (Tanari™, Manaus, Amazonas, Brazil) #45 at
WL, the main gutta-percha cone (Tanari™, Manaus,
Amazonas, Brazil) suitable for each root canal was
selected.

During the filling process, endodontic sealer
EndofillTM (Dentsply/Maillefer, Ballaigues, Switzer-
land), which was handled according to the manufac-
turer’s instructions, was combined with accessory
gutta-percha B7 points (Tanari™, Manaus, Amazo-
nas, Brazil).

In all teeth, initial filling protocol was the same.
The main cone surrounded by sealer was taken up
to WL. Subsequently, five accessory points were
coated with sealer and used at spaces created with
bidigital B spreader (Dentsply/Maillefer, Ballaigues,
Switzerland).

Root canals in which McSpadden™ compactor
(group 1) was used, the following protocol was ap-
plied: after placement of the fifth accessory point,
gutta-percha cones were plasticized with the aid of
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Figure 2. Devices used in the three experimental groups: McSpadden™ compactor (A), bidigital B spreader intermediate component coupled to

ENDO L ultrasonic insert (B), and Term Pack WL™ (C).
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McSpadden™ #60 (Dentsply/Maillefer, Ballaigues,
Switzerland) calibrated 4mm short the WL, fwith
a view to filling both cervical and middle thirds of
the root canal. The compactor, driven in clockwise
direction in the low-rotating handpiece, was intro-
duced and withdrawn in motion from the root canal .
After gutta-percha plasticization and McSpadden™-
removal , vertical gutta-percha condensation was
achieved with the aid of Paiva condenser #2 (S.S.
White, Rio de Janeiro, Brazil).

As for root canals in which ultrasound was used
(group 2), the following protocol was applied: after
placement of the fifth accessory point, gutta-percha
cones were plasticized with the aid of ENDO L ultra-
sonic insert (Dabi Atlante, Ribeirdo Preto, Sdo Paulo,
Brazil), to which a bidigital B spreader intermediate
component was coupled. The insert inside the root
canal was driven with 50% power, unrefrigerated,
and set in Profi Class device (Dabi Atlante, Ribeirdo
Preto, Sdo Paulo, Brazil). Standard activation time
was 20 seconds. The spreader was calibrated 4mm
short the WL, with a view to filling both cervical and
middle thirds of the root canal. After gutta-percha
plasticization, vertical gutta-percha condensation
was achieved with the aid of Paiva condenser #2.

McSpadden™
compactor

Ultrasonic
insert

Teeth in which Term Pack WL™ (group 3) was
used, the following protocol was applied: after
placement of the fifth accessory point, gutta-percha
cones were sectioned along the apical third of the
root canal with the aid of a metal tip cutting device.
Subsequently, cold condensation of gutta-percha
was performed with the same tip. Afterwards, the
internal resorption area and root canal cervical third
were filled with flowable gutta-percha produced by
Term Pack WL™ (Easy Equipamentos Odontologi-
cos, Belo Horizonte, Minas Gerais, Brazil). It was
then taken into the root canal with McSpaddenTM
compactor #60. After root canal filling with gutta-
percha, vertical condensation was achieved with the
aid of Paiva condenser #2.

All root canal procedures were performed by the
same clinician. Teeth were temporarily sealed with
Cavit™ (ESPE Dental Medzin, Germany).

Endodontic filling analysis

Endodontic filling of the internal resorption cav-
ity was verified via radiography in two viewsmesio-
distal and buccolingual, thus allowing examination
of buccal and proximal surfaces of each sample
(Fig. 3).

Termo
Pack wWL™

74

Figure 3. Endodontic filling in both radio-
graphic views in all three techniques tested.

Dental Press Endod. 2017 Jan-Apr;7(1):71-7



Focchi C, Melo TAF

Radiographs were obtained by securing each
tooth to the surface of the Cygnus Ray MPS digi-
tal X-ray sensor (Progeny Dental). Radiographic
examination was achieved with an imaging equip-
ment (TIMEX 70C, Gnatus Equipamentos Médico-
Odontologicos Ltda.), set at 70kV, 08 mA, and ex-
posure time of 0.20 seconds, and positioned so that
the central beam was perpendicularly incised to the
sensor with 40-cm focal length. This step was stan-
dardized by means of a radiographic platform.

Digital radiographs were sent to a Pentium 4
computer (Intel Inside™) in which Image Tool™
software (UTHSCA, San Antonio, TX, USA) was
used to measure the filled area.

In order to calculate the percentage of the filled
area, the total area of the internal resorption cavity
was estimated, corresponding to 100%, whereas the
filled corresponded to “X.”

Statistical analysis

Data were statistically analyzed by ANOVA fol-
lowed by Tukey’s test. The significance level was
set at 5%. Statistical analysis was performed with
the aid of SPSS version 22.0 (SPSS Inc, Chicago, IL,
USA).

Results

Table 1 shows mean values relative to resorption
cavities filling in the three experimental groups. Mc-
Spadden™ compactor and Term Pack WL™ provid-
ed better filling of the internal resorption cavity in
comparison to that shown by the ultrasonic spreader
used for plasticization of gutta-percha. No statisti-
cally significant differences were found between
McSpadden™ compactor and Term Pack WL™,

Discussion

Studies such as those conducted by Argawal et
al®® and Gengoglu et al'? found that filling with root
canals presenting with anatomical irregularities, ir-
respective of their origin, is best performed when
systems or devices aimed at gutta-percha plastici-
zation are employed, particularly when compared
to the conventional technique of lateral cold con-
densation. Thus, the filling techniques analyzed in
the present study followed the aforementioned prin-
ciple, so as to promote better material flow within
internal resorption cavities.?!

The purpose of choosing artificial teeth for the
experiment was to standardize samples by keeping
all areas of root resorption in the same position and
maintaining a similar cavity diameter. Maxillary cen-
tral incisors were chosen due to having the highest
prevalence of internal resorption.?? As for the loca-
tion of pathology most cases are found in the middle
third of the root canal.??

Analysis of filling of simulated internal root re-
sorption areas was carried out with the aid of the
“area” tool provided by Image Tool™ software, as
well as on the basis of a study conducted by Gen-
coglu et al.'?

Analysis of results reveals the use of McSpad-
den™ compactor and Term Pack WL™ provided
better filling of the resorption cavity with the fill-
ing material, particularly when compared to the ul-
trasonic spreader. It is believed that filling achieved
with filling material in teeth from the Term Pack
WL™ group was directly influenced by propulsion
produced with activation achieved by McSpadden™
compactor. The use of McSpadden™ compactor
for gutta-percha plasticization promoted a better

Table 1. Comparison of mean filling capacity in experimental internal root resorption cavities among the three proposed techniques.

Experimental group

Buccolingual view

Filling resorption area (%)
Mesiodistal view

McSpadden™ compactor 100% 1007
Ultrasound 88,98 87,48

Term Pack WLTM 1 OOA 1 OOA
p-value 0,008 0,007

Means followed by different capital letters in column differ significantly by ANOVA, followed by the Multiple Comparison Tukey’s Test, at a significance

level of 5%.

© 2017 Dental Press Endodontics
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flow of filling material, as seen in studies conducted
by Tagger et al** and Melo et al.’* Goldberg et al®®
found that injectable gutta-percha systems, such as
the Obtura II™, are more effective in filling of ir-
regularities than tips aimed at thermoplasticization.
Gengoglu et al'? also achieved excellent results with
the Obtura II™ system.

Conversely, Ulusoy et al?® found that injectable
gutta-percha placement (Obtura [I™ System) into the
internal resorption cavity causes temperature to rise
in the external root surface above acceptable critical
limits. This can cause damage to supporting tissues.

Although ultrasonic insert activation generates
thermal energy capable of plasticizing gutta-percha
into the root canal,®® results achieved in the study
carried out with it were not satisfactory, thus cor-
roborating Moreno,”” Argawal et al,?® and Melo et
al.”® According to Baumgardner and Krell® as well
as Bailey et al,”” whose studies were conducted with
an ultrasonic system during filling, greater compac-
tion of filling material is achieved, thus resulting in
less voids and lower leakage rates.

© 2017 Dental Press Endodontics
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In a study conducted by Argawal et al,?’ the authors
also reported having difficulty in assessing areas of re-
sorption with the aid of two-dimensional radiographic
images of a three-dimensional object. Hence, the pres-
ent study used both buccolingual as well as mesiodistal
radiographic views, so as to be able to better assess
the filled area. Both radiographic views were similar
in terms of quality of filling material in all three tech-
niques tested, differing from results achieved by Melo
et al'® whose study was carried out with ultrasound.
The results were similar with the use of McSpadden™
compactor. Goldberg et al'® found a lower degree of
filling of the internal root resorption cavity in mesio-
distal view compared with that in buccolingual view.

Conclusions

According to the results achieved by the present
study, the following conclusions can be drawn:

The use of McSpadden™ compactor and Term
Pack WL™ provided better filling of the resorption
cavity compared with that shown by the use of the
ultrasonic spreader.
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