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Influence of Hero Apical instruments on
cleaning ovoid-shaped root canals

Abstract: The cleaning capacity of Hero 642 nickel-titanium files, com-
plemented by the Hero Apical instruments in flattened roots, was de-
termined by histological analysis, considering the area of action of the
instruments on the coronal walls and the presence of remaining debris.
Twenty-four single-canal, human mandibular incisors were divided into
three groups and prepared as follows: GI, instrumented with Hero 642
NiTi files 30/.06, 25/.06, 20/.06, 25/.06, and 30/.06; GII, instrumented
as GI followed by Hero Apical size 30/.06; GIII, instrumented as GI fol-
lowed by Hero Apical sizes 30/.06 and 30/.08, then returning to 30/.06
with pendulum movements. The apical thirds were prepared for histolog-
ical processing, analyzed at 40x magnification and the images were ex-
amined morphometrically. Statistical analysis showed that GIII present-
ed the best results for removing debris (5.22% + 4.13), with more contact
between the instruments and the root canal walls (19.31% + 0.15).
This differed statistically from GI (14.04% + 4.96 debris removal, with
42.96% + 7.11 instrument contact) and GII (12.62% + 5.76 debris re-
moval, with 35.01% * 0.15 instrument contact). Root canal preparation
with Hero 642, complemented by Hero Apical instruments (30/.06 and
30/.08, then re-instrumented with Hero Apical 30/.06 using pendulum
movements), was more efficient for debris removal and allowed more
contact of the instruments with the root canal walls. GII presented the
worst results.

Descriptors: Dental Instruments; Root Canal Therapy; Dental pulp;
Endodontics.

Introduction

The use of rotary nickel-titanium instruments in endodontics has
brought significant contributions to clinical practice in terms of safety,
speed, cleanliness and the shaping of root canals.!® These instruments
do not follow the ANSI/ADA or ISO/FDI standards, and they present
different cross-section designs when compared to conventional manual
files.* Such innovations aim to produce an ideal preparation, respecting
biological and mechanical principles.

Rotary nickel-titanium instruments should be used preferably with
the crown-down technique, in which the cervical and middle thirds of
the canal are prepared with more tapered instruments, with the taper size
decreasing as it reaches the working length.*” This technique reduces the
occurrence of aberrations, ledges, zips and instrument fracture; it also
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provides correct initial instrument determination.

Currently, it is well established in the literature
that the use of NiTi rotary instruments during prep-
aration of the middle and coronal cross-sections of
ovoid-shaped root canals frequently shows circular
bulges; yet, the buccal and lingual extensions of the
ovoid root canals often remained unprepared.$!?

Regardless of the type of instrument or technique
applied during root canal preparation, the literature
shows that the anatomical variability of teeth is of-
ten a complicating factor in root canal treatment.
In their study, Plotino et al.'’ question whether flex-
ible NiTi instruments allow controlled and complete
preparation of such extensions. They state that, to
obtain circumferential cleaning and shaping of these
recesses, specific instrumentation motions such as
“brushing” are recommended for use.

Hero Apical instruments were designed to be
used after the Hero 642 instrument sequence in or-
der to improve preparation of the apical third, and
to allow the instrument to act circumferentially on
root canal walls without altering the shape at the
middle and cervical thirds. These instruments are
available in two different sizes (30/.06 and 30/.08),
with an active working part of only 4 mm, and are
to be used after the root canal is prepared to help
enlarge the apical region."

Therefore, the aim of this study was to deter-
mine, by histological and morphometric analyses,
the area of action of the instruments on the canal
walls (perimeter) and the presence of remaining
debris after instrumentation with Hero 642 nickel-
titanium instruments, whether complemented or not
by Hero Apical instruments in ovoid canals of me-
siodistally flat roots.

Methodology

Twenty-four human mandibular incisors, kept in
0.1% thymol at 9 °C, were used in this experiment.
The teeth were washed in running water for 24 h
to eliminate remnants of thymol. The study proto-
col was reviewed and approved by the local Ethics
Committee (075/0S5).

Following conventional access preparation, the
cervical and middle thirds were enlarged using NiTi
rotary instruments, sizes 25, 0.12 taper, 25, 0.10

taper, and 25, 0.08 taper (Micro-Mega, Besancon,
France). They were used serially with a crown-down
technique, towards the apex.

Samples were divided into three groups. GI was
instrumented with the Hero 642 system (Micro-
Mega, Besan¢on, France), according to the follow-
ing sequence: 30/.06, 25/.06, 20/.06, 25/.06 and
30/.06. GII received the same instrumentation as
GI, followed by the Hero Apical 30/.06 instrument
(Micro-Mega, Besancon, France). GIII followed the
protocol established for GI, complemented with the
Hero Apical instruments 30/.06, 30/.08 and again
30/.06. The use of the 30/.06 Hero Apical instru-
ment for the second time aimed to prepare areas on
the buccal and lingual sides of the canal that were
not reached previously, since this instrument could
be moved more freely, thus allowing a pendulum
movement.

Two milliliters of distilled and deionized water
were used between instruments, for irrigation dur-
ing instrumentation.

After root canal preparation, the roots were mea-
sured with a digital caliper (Digimess Instrumentos
de Precisio Ltda., Sao Paulo, Brazil) and sectioned
at 4 mm distance from the apex (Figure 1).

The apical third of each root was removed for

4 mm

Figure 1 - Diagram showing sectioning of the root at 4 mm
from the apex.
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histological preparation and stained with hematoxy-
lin and eosin. The images were recorded in tagged
image file format (Adobe Premiere 5.1, Adobe Sys-
tems Incorporated, San Jose, USA) and evaluated for
the percentage of debris and uninstrumented root
canal walls. The percentage of debris was calculated
by placing an integration grid (Corel Photo Paint
12, Corel Corp., Ottawa, Canada) over the cross-
section images, to allow counting of the points in
the root canal that coincided with either clean areas
or areas containing debris. The action of the instru-
ments on the root canal walls was assessed based
on surface regularity, abrupt change in the continu-
ity of the root canal wall, and partial or total pre-
dentine removal. The percentage of uninstrumented
root canal walls was determined by calculating the
length of the canal outline that was not touched by
the instruments in relation to the total length of the
canal outline, using Scion Image software (Scion
Corporation, Frederick, USA) (Figures 2A and 2B).
The mean percentages of remaining debris and
uninstrumented root canal perimeter at the apical
third, considering different apical enlargement, were
statistically compared using the one-way ANOVA
with post hoc Tukey tests. Statistical analysis was
performed at the 0.05 level of significance using SPSS

software version 17.0 (SPSS Inc., Chicago, USA).

Results
Area with debris

Data regarding the area with debris are shown
in Table 1. ANOVA showed statistically significant
differences between the techniques (p < 0.01). The
Tukey post-test showed similar results between
GI (Hero 642) and GII (Hero 642 plus Hero Api-
cal 30/.06); and, both groups were different from
GIII (Hero 642 plus Hero Apical 30/.06, 30/.08 and
30/.06), which presented the lowest amounts of de-
bris in the root canal.

Perimeter of action of the instruments

Table 1 also shows the values, in percentage,
found for the perimeter of action of the instruments.
ANOVA showed statistically significant differences
between the tested techniques (p < 0.01). The Tukey
post-test showed similar results between GI (Hero
642) and GII (Hero 642 plus Hero Apical 30/.06),
which showed the lowest perimeter of action on
the root canal walls; and they were different from
GIII (Hero 642 plus Hero Apical 30/.06, 30/.08 and
30/.06), which presented greater area of action of
the instruments in the root canals.

Figure 2 - (A) Apical section of the roots at 40x magnification showing (*) clean areas, (1) areas with debris, and (2) area
not touched during instrumentation. (B) Determination of the perimeter of action of the instruments (continuous line indicates
no-action and non-continuous line shows area with instrument action).

Table 1 - Percentage of the area
of the transversal section of the €l el el
roof canal containing debris, and - pepyis 14.04 +4.96 (A) 12.62 4576 (A) 5224413 (8)
percentage values of the perimeter
of the areas unaffected by the Perimeter 4296 £7.11 () 35.01 £0.15 (a) 19.31 £0.15 (b)

instruments.

Equal letters indicate statistically similar results. Small letters indicate 1¢ row, Capital letters stand for 2™ row.
q y p
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Discussion

Cleaning of the root canal system is directly re-
lated to the action of the instruments and irrigat-
ing solutions on their walls during preparation.®”
Siqueira' emphasized the need for instrumentation
to touch all root canal walls and remove substan-
tial amounts of pulp tissue and bacteria, and sug-
gests that the size of the preparation ideally should
incorporate anatomic irregularities which can be
difficult, and sometimes impossible, to carry out in
canals that are not round in their cross-sections. To
obtain circumferential cleaning and shaping of these
recesses, specific instrumentation motions such as
brushing have been recommended for use.'>'* How-
ever, as reported by Plotino er al.’’, little informa-
tion on the preparation of ovoid root canals using
NiTi rotary instruments with this specific motion is
available in the literature.

These same authors also evaluated cyclic fatigue
resistance of Mtwo NiTi rotary instruments, after
simulated clinical use, in brushing and non-brushing
actions in ovoid root canals. They concluded that
fatigue in larger instruments could be reduced by
using them with lateral brushing or pressing move-
ments. However, each file was successfully used up
to 10 times without intracanal failure.

Although there are contradictory findings in the
literature regarding the effects of apical enlargement
on the outcome of treatment,'”?! instrumentation to
larger file sizes can also result in increased penetra-
tion of the irrigating needle and facilitate better irrig-
ant exchange in the apical third of the root canal.?*?*

Previous studies report that the Hero 642 instru-
ments are not able to clean the root canals complete-
ly, when used alone.?*?” However, these instruments
have been shown to be more effective than others
in cleaning ovoid root canals®. This is probably due
to their lower flexibility, when compared to other
instruments that do not have the triple-helix cross-
section which allows directing the Hero 642 instru-
ments against the buccal and lingual walls of the
root canal during instrumentation.

According to Plotino et al.'3, rotary instruments
can be used safely in clinical practice with lateral
brushing movements; and, only the larger instru-
ments showed slightly more potential for breakage,

due to cyclic fatigue stress, than instruments used
with non-brushing action.

In this study, 2 mL of distilled water were used
between each instrument since the purpose was to
evaluate the mechanical action of the instrument
and not the chemical action of the irrigant solution.

The best results, obtained for GIII (Hero 642
plus Hero Apical 30/.06, 30/.08 and 30/.06), proba-
bly occurred because Hero Apical instruments have
a triple-helix cross section, different from a triple-U
one.?® The shank narrows as it approaches the han-
dle, which provides greater flexibility and allows the
pendulum movements that were used for GIII. The
second use of the Hero Apical 30/.06 instrument al-
lowed the application of these movements directly
onto areas left untouched previously. Thus, only
19.2% of the apical region was left unaffected by
the instrument.

The same result was observed for the percentage
of debris remaining in the root canal after instru-
mentation, where GIII (Hero 642 plus Hero apical
30/.06, 30/.08 and 30/.06) also presented the best re-
sults when compared to the other groups (p < 0.01).
This was probably due to the increased contact of
the instruments in the polar areas of the canal, caus-
ing displacement of the pulp tissue adhering to the
pre-dentine and facilitating its removal by the physi-
cal actions of irrigation-aspiration. Distilled and de-
ionized water were used for irrigation to avoid any
kind of chemical action, such as tissue dissolution.
Thus, there seems to be a strong relationship be-
tween the contact of the instruments with the root
canal walls and debris removal.

Knowledge of the mechanical action of nickel-
titanium instruments on the root canal walls is
necessary to determine protocols that will allow
increased contact, and to obtain complete cleaning
with the aid of irrigating solutions.

Conclusion

It can be concluded that root canal preparation
with Hero 642, complemented by Hero Apical in-
struments (30/.06 and 30/.08, re-instrumented with
Hero Apical 30/.06 in pendulum movements), was
more efficient for debris removal and allowed more
contact of the instruments with the root canal walls.

Braz Oral Res. 2011 Jul-Aug;25(4):314-8 317



B [Influence of Hero Apical instruments on cleaning ovoid-shaped root canals

References

1.

10.

11.

12.

13.

318

Schifer E, Zapke KA. Comparative scanning electron micro-
scopic investigation of the efficacy of manual and automated
instrumentation of root canal. ] Endod. 2000 Nov;26(11):660-
4.

. Bertrand MF, Lupi-Pérgurier L, Médioni E, Muller M, Bolla

M. Curved molar root canal preparations using Hero 642
rotatory nickel-titanium instruments. Int Endod J. 2001
Dec;34(8):631-6.

. Weiger R, Elayouti A, Lost C. Efficiency of hand and ro-

tary instruments in shaping oval root canals. ] Endod. 2002
Aug;28(8):580-3.

. McSpadden JT. Mastering Endodontic Instrumentation. New

Jersey: Arbor Books, Inc. Ramsey. 2006. 197 p.

. Schmitz MS, Santos R, Capelli A, Jacobovitz M, Spané JC,

Pécora JD. Influence of cervical preflaring on determination
of apical file size in mandibular molars: SEM analysis. Braz
Dent J. 2008 Jul-Sep;19(3):245-51.

. Ibelli GS, Barroso JM, Capelli A, Spané JC, Pécora JD. In-

fluence of cervical preflaring on apical file size determina-
tion in maxillary lateral incisors. Braz Dent J. 2007 Apr-
Jun;18(2):102-6.
Tan BT, Messer HH. The effect of instrument type and pre-
flaring on apical file size determination. Int Endod J. 2002
Sep;35(9):752-8.

. Barbizam JVB, Fariniuk LF, Marchesan MA, Pecora JD,

Sousa-Neto MD. Effectiveness of manual and rotatory in-
strumentation techniques for cleaning flattened root canals.
J Endod. 2002 May;28(5):365-6.

. Marchesan MA, Arruda MP, Silva-Sousa YTC, Saquy PC,

Pecora JD, Sousa-Neto MD. Morphometrical analysis of
cleaning capacity using nickel titanium rotary instrumentation
associated with irrigating solutions in mesio-distal flattened
root canals. ] Appl Oral Sci. 2003 Mar;11(1):55-9.

Ferreira RB, Alfredo E, Porto De Arruda M, Silva Sousa YT,
Sousa-Neto MD. Histological analysis of the cleaning capac-
ity of nickel-titanium rotary instrumentation with ultrasonic
irrigation in root canal. Aust Endod J. 2004 Aug;30(2):56-8.
Passarinho-Neto JG, Marchesan MA, Ferreira FB, Silva RG,
Silva-Sousa YT, Sousa-Neto MD. In vitro evaluation of end-
odontic debris removal as obtained by rotary instrumenta-
tion coupled with ultrasonic irrigation. Aust Endod J. 2006
Dec;32(3):123-8.

Wu MK, VanderSluis LW, Wesselink PR. The capability of two
hand instrumentation techniques to remove the inner layer of
dentine in oval canals. Int Endod J. 2003 Mar;36(3):218-24.
Plotino G, Grande NM, Sorci E, Malagnino VA, Somma F.
Influence of a brushing working motion on the fatigue life of
NiTi rotary instruments. Int Endod J. 2007 Jan;40(1):45-51.

Braz Oral Res. 2011 Jul-Aug;25(4):314-8

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Camara AC, Aguiar CM, de Figueiredo JA. Evaluation of the
root dentine cutting effectiveness of the HERO 642, HERO
Apical and HERO Shaper rotary systems. Aust Endod J. 2008
Dec;34(3):94-100.

Siqueira Jr JF. Reaction of periradicular tissues to root canal
treatment: benefits and drawbacks. Endod Topics. 2005 Aug;
10(1):123-147.

Clauder T, Baumann MA. ProTaper NT system. Dent Clin
North Am. 2004 Jan;48(1):87-111.

Hoskinson SE, Ng Y-L, Hoskinson AE, Moles DR, Gulabivala
K. A retrospective comparison of outcome of root canal treat-
ment using two different protocols. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2002 Jun;93(6):705-15.
De-Deus G, Garcia-Filho P. Influence of the NiTi rotary
system on the debridement quality of the root canal space.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2009
Oct;108(4):¢71-6.

Smith CS, Setchell DJ, Harty FJ. Factors influencing the suc-
cess of conventional root canal therapy — a five year retrospec-
tive study. Int Endod J. 1993 Nov;26(6):321-33.

Drstavik D. Time-course and risk analyses of the development
and healing of chronic apical periodontitis in man. Int Endod
7. 1996 May;29(3):150-5.

Drstavik D, Qvist V, Stoltze K. A multivariate analysis
of the outcome of endodontic treatment. Eur J Oral Sci.
2004 Jun;112(3):224-30.

Albrecht L], Baumgartner JC, Marshall JG. Evaluation of
apical debris removal using various sizes and tapers of ProFile
GT files. ] Endod. 2004 Jun;30(6):425-8.

Pecora JD, Capelli A. Shock of paradigms on the instrumenta-
tion of curved root canals. Braz Dent J. 2006 May;17(1):3-5.
Fornari V], Silva-Sousa YT, Vanni JR, Pécora JD, Versiani
MA, Sousa-Neto MD. Histological evaluation of the effective-
ness of increased apical enlargement for cleaning the apical
third of curved canals. Int Endod J. 2010 Nov;43(11):988-94.
Thompson SA, Dummer PMH. Shaping ability of Hero 642
rotary nickel-titanium instruments in simulated root canals:
Part 1. Int Endod J. 2000 May; 33(3):248-54.

Thompson SA, Dummer PMH. Shaping ability of Hero 642
rotary nickel-titanium instruments in simulated root canals:
Part 2. Int Endod J. 2000 May; 33(3):255-61.

Hiilsmann M, Gressmann G, Schifers F. A comparative study
of root canal prepartion using Flexmaster and Hero 642 rota-
tory Ni-Ti instruments. Int Endod J. 2003 May;36(5):358-66.
Turpin YL, Chagneau F, Vulcain JM. Impact of two theoreti-
cal cross-sections on torsional and bending stresses of nickel-
titanium root canal instruments models. ] Endod. 2000 Jul;
26(7):414-7.



