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Editorial _ -

Much to do about research

e increase of dental schools in Brazil has been

I a matter of preocupation. First of all, how has

the qualification for teaching been considered?
What are the criteria stablished to choose a professional
responsible for dozens of students?

The editors of this Journal believe that willingness is
an important factor, but it is not enough to overcome
the complexity involved in teaching-learning process.
There should be emphasis on the formal qualification
of the prospective lecturers through MSc and PhDD
degrees and the practice of research as a routine.

Simple but consistent research can be done
independent on the finantial dificulties a school may
have. Students should be involved in the practice of
research, to overcome the mythic aspect assumed by
many praclitioners.

Ethics involved in research should also be a matter
of consideration. The limits of human and animal testing
have long been discussed in Europe and North America.
The stablishment of guidelines for studies in Brazil and
South America could help interaction among the
research institutions, thus enhacing what we all seek
for: serious and consistent research as an attitude
towards teaching.
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SHAPING OF SIMULATED ROOT CANALS BY THE M4 HANDPIECE
AND SAFETY HEDSTROM FILES WHEN ORIENTED INCORRECTLY

A. LLﬂ"d’D BDS
Uminversity of H-n-ﬁnu:. Candall, UK
A .IEAHHEIII.'IHS.

ﬂﬂuﬂnﬁs‘mmw

mmﬂummau:
&HTB

PM H DUMMER BDS, MSe BhD

mﬂmm«mn—ﬂ UK

The aim of this study was to asscss the shaping ability
of the M4 reciprocating handpicce and Safety Hedstrom
files in simulated canals when the files were onented
mcomectly in relation to the canal curvature, that 15, with
their ground surface on the outer aspect not the inner. A
total of 40 simulated canals of vanous angles and positions
of curvature were preparcd using a standard regimen. Pre-
and post-operative longitudinal images of the canals were
taken with a video camera and stored and mampulated ina
computer with image analysis softwarc. The presence of
canal aberrations and the amount of material removed asa
result of preparation were determined from composite
mages of supenmposed pre- and post-operative views, Zips
-d:l:mmmm in 9 out of 40 canals with no

r:-nﬂltflﬂ:ml from the inner aspect of the canal at
the curve to create a danger zone was found in 19 canals,
but oaly in these with 40° curves. Significant differences
in total canal width between the canal types were soen at
the zips and elbows (P<0.05) and at the danger zones
(P<0.001). Transportation at the danger zones varied
significantly between the canal types (P<0.001). Under
the conditions of this study, the M4 handpicce and Safety
and ercated many aberrations mcluding the removal of
excess resin along the inner aspect of canals at the curve.
Onginal canal shape had a substantial influence on the
outcome of shaping procedures. Care should be exercised
when using Safety Hedstrom files 1o ensure they are
oncaled correctly,
Key words: Canal preparation, shaping,

reciprocating handpicce, simulated canals

INTRODUCTION

Adcquate preparation of the root canal system is an
important factor in root canal therapy '™, For gutia-
percha, the optimum shape is a continuously tapering and
Mﬁlﬁwﬁtﬁ:mlhﬂmummﬂw
of instrumentation '*_ In curved canals it is important that
preparation docs nol straighten the canal unduly since this
can result in an hour-glass shape and irregulantics such as
ledges and perforations. Poor shape and the presence of
aberrations may compromise the long-term success of
mwmmmmmwm

more difficult. ﬂfmmlmisﬁ:mmiuﬁuf
canals at the apex, to create a zip ¥, and at the danger
m:hnhmﬁﬁpmnfumn:hm:pml
for strip

Ai-‘ﬂlﬁnfhdpmmdn;mhw
been described which aim to provide the optimum shape.
mmmmmm

and wechnaques have led 10 an improvement in
lheﬁmlnul:hp:m:ﬂulfumnsnuﬂmﬂ
consistently “%**2_ In addition, most hand preparation
techfiquet are time consuming and technically demanding
since they require the use of a vanety of burs combined
with large numbers of instruments often used at different
working lengths.

The unpredictable outcome and complex nature
of hand preparation techmiques has directed attention
towards mechanical methods of canal preparation. The
reciprocating handpiccs was developed many years ago
"L and is used extensively t the world. Although
chinicians rely on such devices for their safety and cleaning
potential "*'% most rescarch suggests that the use of files in
reciprocating handpicees creates poor canal form with the
strong possibility of aberrations and poor flow
charactenistics ™™= However, clinieal svaluaton:
mmuhﬂﬂ:r:pmhum:hdddﬂhud-p
produces a sucoess rate comparable to most conventional
hand techniques *.

Recently, interest in reciprocating devices has
returned with the development of the M4 handpicce (Kerr
Corporation, Romulus, Mi, USA). Although the device is
sumalar o the ongnal concept of an alternate clockwise/
counterclockwise partial rotation, the new device rotates
through only 30% cither side of zero rather than 907
Furthermore, the instruments recommended for use with
the M4 are modified Hedstrom files made from stainkess
boen ground on one side 1o reduce the aggressive culling
potential of the conventional files along the inner aspect of
canal curves “~’, No reports on the shaping ability of the
M4 handpicce used in conjunction with Safety Hedstrom
files have been published. One important factor to be
condsdered dunng the use of the system is the fact that the
operator must ensure the ground, flattened surface of the
file is oncnted towards the inner aspect of the canal curve
dunng use. It 15 conceivable that errors could be made in
thas respoct by accident or through misuse by incxperienced

BRAZILIAN ENDODONTIC JOURNAL - 7
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The aim of this study was 1o dotermine the shaping

ability of the M4 handpicce and Safety Hodstrom files when
orieated incomectly duning the preparation of simulated
root canals in resin blocks. The effiect of canal shape was
determined by assessing development of canal imegulantics
and the amount and location of resin removed from the
canal wall duning preparation.

MATERIALS AND METHODS

Construction of simulated canals

A total of 40 simulated root canals in plastic blocks
“.Anu.ladlilwpuil:{ﬁmlﬂ}uwdumhlﬁh
form the canals were precurved using a canal former
mhmﬁhnnhlmeﬂﬂm
were fabnicated, all with a radius of 16 mm :

20 degree curve, 8 mm from the canal onfice

20 degree curve, 12 mm from the canal onfice

« 40 degree curve, 8 mm from the canal onifice

+ 40 degree curve, 12 mm from the canal onfice

Instruments

Canal preparation was completed with an M4
handpicce (Figs. | and 2) and Safcty Hedstrom files (Fig.
3). Figure 3 shows clearly the ground and flaticned surface
designed to be used along the inner aspect of the curve,
however, in this study the flattened surface was onented
along the outer aspect, that is, incorrectly.

Freparation of simulated canals

Canals were prepared by one operator. Tmmﬂsuf
cach shape were prepaned. Each canal was
of the actual end point to a length of 16 mm. Ilwm;
preparation, cach resin block was placed in a holder 1o aid
handling and to ensure that the process was camied out
with purcly tactile sensation, however, the direction of the
curve of cach canal was always known. Copious irrigation
with water was used throughout and was introduced with
a 27 gauge noodle and a syringe. Imigant was used between
each instrument to a total volume of 50 ml for cach canal.

A size 15 Safety Hedstrom file in the M4 handpicce
was advanced to the full length of the canal, with the
fatiened flutes onented to the outer curvature of the canal,
and the handpicce activated. The file was allowed to float
in and out of the canal with no attempt af circumferential
o anticurvature filing. This process was repeated with files
20 through to 30 with the flattened flutes always orieated
incorrectly. The procedure continued with a stepback phase
whereby a size 35 instrument was used | mm short of the
full working distance, followed by a sizes 40, 45 and 50 at
distances of 2, 3 and 4 mm from the end-point of
preparation. Cane was taken to ensure the flattened Mutes
were always towards the outer aspect of the curve and that
the files simply floated in and out of the canal Copious

inrigation with water was performed throughout.

Assessment of canal preparation

Preparation time. The time taken to propare cach canal
was recorded i manutes and seconds It incheded only active
mstrumentation and not irmigation time or the time taken (o

ﬂmﬂ:mmﬂﬁ:m{ﬁg,i}.

Elbow: a narrow region of the canal associated with
and coromal to a zip (Fig. 4).

Danger rone: excessive removal of resin from the inner
aspect of the curve always associated with 2 marrower
region more coronally (Fig. 5). _

Coronal narrow the narmowing of the canal associated
with and coronal to a danger zone (Fig. 5).

Perforation: a scparate and distinct false channel
ﬂnﬂmum#&ﬂﬂaﬁmu
confluent with the onginal canal and which occurred along
the outer aspect of the carve (Fig. 6).

Ledge: a distinct irregulanty (stcp) along the outer
wall of the canal at or near the curve not substantial enough

to be considered a perforation (Fig. 7).
Amount of resin removed. The amount of resin

mmﬂ&u‘uﬁ:uﬂ:ﬂmﬂuﬂﬂmﬂfﬁ:
curve at the abermations.

Recording, storage and data
nmmmﬁﬁwﬂ?ﬁiﬂ-gmw

then keyed into and stored in a deskiop computer. Following
error and range checks, the data was analysed using

MINITAB for Windows (Minitab Inc., State College, PA,
USA), an interactive statistics package package. Analysis of
vanance (ANOVA) was used to evaluate the affect of canal

BRAZILIAN ENDODONTIC JOURNAL - §
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shape on removal of resin and preparation times. A Cha-
square analysis was used to evaluate the cffect of canal
shape on the number of aberrations and the incidence of
blockages.

RESULTS

time

The time taken to complote preparation of the canals
is shown in Table 1. Analysis of vanance confirmed there
was no significant vanation in preparation time between
canal types. Overall, the average time taken to prepare the
specimens was shortest for the 20°, 12 mm canals and
longest for the 40°, 8 mm canals. For cach position of
curve (82 mm or 12 mm) the 407 camals took longer to
prepare than the 207 canals. The results were inconsistent
for cach angle of curve (20° or 407).

The mean loss of working distance was 0.25 mm i
207, § mm canals with no change noted in 40°, 12 mm
canals. In the 40°, & mm and 20°, 12 mm canals the change
in working length resulied in the canals becoming longer
by, on average, 0.2 and 0.05 mm respectively. The

Blockages

Canal aberrations
found in 9 (23%) of the canals (Table 2). The majonity
were created in 20°, 12 mm and 40°, 12 mm canals (3
ﬁi:h}mlyﬂ:m#m:pmmﬁmd The
difference between canal shapes was not statistically
significant. The distance of the zips and clbows from the

end-point of preparation did not vary significantly by canal

Perforations. Only | perforation was found. It
occurred in a 40°, 12 mm canal 1 45 mm from the end-
point of preparation.

Ledges. Ledges were found in 27 (68%) specimens
(Table 3). Despite the minor variations there was o
significant difference between the canal shapes for the
mcidence of ledges. The ledges occurred between 2 and 3
memn from the end-point of preparation but there was no
significant difference between canal shapes for this
parameter.
mner aspect of the canal curve occurned in a total of 19
(45%) canals. Table 4 highlights the incidence of danger

Table 1. Mean time (min) taken 1o prepare canals

i

B3N 1413 - 4T

zones i the vanous canal shapes. All but one of the
soen in 20° canals. The difference canal shapes
was statistically significant (P<0.001). Br#lthllu
incidence of coronal narrow regions was identical.

The posibions of the danger zoncs in relation 1o the
end-point of preparation varied significantly (P<0.001)
betweoen the canal shapes. In the 40°, £ mm canals the
distance was on a 7.7 mm and in the 40°, 12 mm
camals, 4.2 mm. Thas trend was aleo apparent for the marmow
regrons which occurred 11.2 mm and 6.7 mm from the

end-pount respoctively,

Width measurements

The mean total widths of zips and clbows in the vanous
canal shapes are listed in Table 5. Analysis of vanance
shapes (P<0.05) for both aberrations. For cach position of
curve (B mmor 12 mm) the width was greater in 40° canals,
whilst fior cach degree of curvature (207 or 407) the width
was greater in 8 mm canals,

Table & provades data on the width of resin removed
from the outer aspect of the curve at zips and elbows. The
trends between canal shapes were simalar to the total wadths
and the differences were significant for both aberrations
(P<0.05),

The mean total widths at the danger zones and coronal
narmow reghons are given in Table T and the mean wadths
of resin removed from the inner aspect of the curves in
Table 8. There were highly significant differences
(P<0.001) between canal shapes for both aberrations.
Owerall, the danger zones were more pronounced in 40°, 8
mm specimens. A similar trend for excess removal of resin
along the inner aspect of canals was noted in 40° specimens
al other positions along the canal length, particularly at
the apex of the canal curve, a position more towards the
Wﬂﬂ?dmdmgnmuutﬂumm
at a point half-way towards the onfice on the strai
e : straight part

Table 9 describes the amount of absolute transportation
al the zips, that is, ignoring whether the direction of
transportation was towands the inner or outer aspect of the
curve. Despite the trend for transportation to be greater in
40° canals amalysis of vanance confirmed this was not
significant. Table 10 highlights the degree of transportation
at the danger zoncs, the chear differences between canals
was significant (P<0.001). Transportation was also
significantly greater in 40° specimens compared to 20° at

the apex of the curve and along the straight portion of the
canals.

Canal shape

20, B mm 40%, 8 mum

e

207, 12 mm 40°, 12 mm

433

e

321 410

442

BRAZILIAN ENDODONTIC JOURNAL - 9
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Table 2. Incidence of zips and clbows by canal shape

IS5 1413 - AT

Canal shape "
20°, 8 mm 40°, 8 mm 207, 12 mm 407, 12 mm All
2 [ 3 3 9
Table 3. Incidence of ledges by canal shape
Canal shape
207, B mm 40°, B8 mm 207, 11 mm 40°, 12 mm All
2 9 5 5 77
Table 4. Incidence of danger zones and coromal narmow zones by canal shape
- Canal shape j
10", 8 mm 40°, 8 mm 207, 12 mm 40%, 12 mm All
0 10 0 9 19
Table 5. Mcan total width (mem) of zips and elbows
Canal shape
207, 8 mm 40°, 8 mm 20, 12 mm 40°, 12 mm
Lip [ [ 0.6% 043 0.55
Elbow 0H 055

[T

Table 6. Mean width (mm) of resin removed from the outer aspect of the onginal canal at the zips and clbows

Canal shape
20°, B mm 40°, & mm 0%, 12 mm 407, 11 mm
Zip 0.156 0.350 0.126 0.227
Elbow 0105 0.241 0073 0133

BRAZILIAN ENDODONTIC JOURNAL - 10
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Table 7. Mcan total width (mm) of danger zonc

; Clﬂlj :hlp-g
40", B mm 40, 12 mum
DﬁFr 0.857 0.677
Marrow 0663 0553

Table 8. Mcan width (mm) of resin removed from the mner aspect of the curve at the danger zone and coronal  narmow

Canal shape

407, B mm 407, 12 mm
Dmpr 0357 0195
MNarrow 0105 0054

Table 9. Absolute transportation (mm) of canals at zps
Canal shape

20°, B mm 40%, 8 mm 0°, 12 mm 40°, 12 mm

0.060 0175 0.056 0.095

Table 10. Absolute transportation (mm) of canals at danger zones
Canal shape
40°, 8 mm 40°, 12 mm
0165 _ g 0.060

Fig. 1
Lateral vsow of 54
Handpacce

e
BRAZILIAN ENDDDONTIC JOURNAL - 11
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Fig. 2

Inferor vicw of head of M4
handpicce showing chuck for
handles of conventional hand
mnstrumenis

Fig. 3

Safety Hedstrom file
showing ground
flattened surface

L " 5

iy E 3 o
,..l | i

"

' . (‘ A
] & (\F
L 1% :
"4 - 1 i
Fig. 4
Composite photograph of a superimposcd pre-

operative (whitc region) and post-operative
(black region) image of a simulated canal

showing a zip (z) and elbow (¢)

Fig. 5
Composile ph:jgrqﬂ\ of & superimg
bl PO oty
simulaiod canal mﬂn r":mﬁ-ﬂf:
and region of coronal m,mmgﬁ{:n:ﬂ* (d)
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Fig. 6
Composite
photograph of 2
Supcrmposed
pre-operative and
post-operative
image of 2
simulated canal
showing 2
perforatin (p)

BN 1403 - 4T

- Fig. 7
Composiz

SUDET IS
pre-operaiin:
AN ot -
ORETAVE AP
of a simulateo
canal showing

a ledge (1)

DISCUSSION

The advantages of using simulated canals in chear resin
blocks to assess instruments and preparation procedures
"ave been identified previously both for hand tochniques
“nd mechanical devices ***. The purpose of this study was

% 1o produce a definitive description of the action of the
M4 handpicce and Safety Hedstrom files but rather to
Provide a clear account of the effectivencss of the
]'F‘mﬂ'ﬂﬂll: under strictly controlled conditions in vitro
1 Particular, the ability to test the technique using
' and predetermined canal shapes removed a
ranable that is difficult 1o control using real tecth. However,
hﬁmﬂfmﬂmﬁmrﬁfhﬂﬁm.imnf
o should be exercised in the interpretation of the
"eults and their extrapolation to the clinical situation

Fig. 8

Scanning clectron
photomicrograph of the tip of a
Safety Hedstrom file showing
sharp blade (original
magnification x250)

Dunng the study, cach group of canals was preparcd
in an identical way using a standardised technique
developed and practised extensively prior to the study
proper. Care was taken to check the preparation techmigue
with the chinician responsible for the development of the
files and shaping gy (LS. Buchanan, personal
communication 1995). The incorrect use of Safety
Hedstrom files was thought to be important and reguired
mvestigation. Clearly, there is a likelihood that the files
will be used incorrectly in clinical practice and the outcome
of that eventuality must be determined

The preparation time represents the efficiency of the
technique. Speed itself is not the main critenon by which
canal preparation should be judged, however, when taken
together with other paramctors it provides a uscul indicator

BRAZILIAN ENDODONTIC JOURNAL - 13
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of instrument performance and efficiency. This study
highlighted the fact that canal shape did ot affect
preparation time. This is in contrast to hand preparation
technsques * which have been assocated with significant
muﬁmuﬁdnmh-ﬂhmmm

Orverall, time was rapid and shorter than
that achscved with hand instruments tested under wdentical
conditions when filing or balanced force techniques were
used **, Clearly, the M4 handpicce also has other
advantages such as simphcity, reduced hand and finger
fatigue, safety and convensence '*'". However, these are
only relevant if the technique creates the desired canal
shape.

with resin debris did not occur during

mnm&”ﬂmﬂ:ﬁmﬁh
noted when used by hand in a filing motion *'*. Clearly,
the reciprocating motion dad not influcnce this nstrument
m

irregulanties

inflexible files straightening within the canal. Classically,
this phenomenon produces an hour-glass preparation ¥,
the apical region is transported producing a zip on the outer
aspect of the curve whilst excess preparation on the inner
aspect of a curve causes a danger zone. Theorctically.
aberrations would be expected to increase as camal

curvature increases and as file flcability decreases *'.
Owverall, the incidence of zips was relatively hagh wath
Iﬂid‘mmhﬂhumhm
with Hedstrom files manipulated by hand *'
and may be the influence of the more rapid mechamcally
ﬂunﬂmmduﬂcmdm
instrument tips using scanning clectron microscopy
revealod a trend for the instruments to be far from blunt
{Fig. 8). Although not cvery instrument was cxamined
under scanning electron microscopy the potential for at
least some instruments to have aggressive tips must be of
CORCEM. Elunhr such tips would predispose to zip
when maniputated so rapidly in the
m It must be appreciated that the grinding
pumiutndum&-:umhhduu;hmﬁd:
does not extend near the instrument tip. Indeed, the

flattening process appears to effect only the coronal portion

EEM 1413 - 4TF0

which would be in contact normally in the region of the
curve.

l@mﬁmqﬂﬁn{mﬁﬁmmm‘
end-point of preparation was again the respoasibility of
ﬁ:wmﬂmhmw
Although not measured in this study, flexibality of stamlcss
steel Safety Hedstrom files must be bess than dcal with the
result that their tips tended to cut the resin along the outer
aspect of the curves. The creation of ledges would affect
the obturation process since spreaders and pluggers could
snag and fail to penetrate to their full distance.

The creation of danger zoncs through the removal of
excess resin along the inner aspect of curves was an
expected finding given that the instrument was used
incomrectly. However, it must be emphasised that this

,nﬂrmﬁdnmﬁwﬂhiﬂ'wﬂhﬂy
in 20" canals the files did not remove excess resin despate
the fact that the cutting blades along the file were of the
mﬂpﬂtﬂlwmhfﬂhd-ﬂﬂﬂHHHh:

in real tecth using dentine as the substrate is open
for debate, what is in no doubt, however, is that the
instruments have the potential to create excess removal of
material along the inner aspect of curves when used

aspect.

ot the removal of material along the inner
mﬂdmﬂmﬁm:hpmﬂm:m
point. |t was also worse in 8 mm canals, that is, those with
wmmmmmmﬂ
conventional Hedstrom files when manipulated by hand '
and used in identical canal shapes.

CONCLUSION

Under the conditions of this study, preparation of
simulated canals with Safety Hedstrom files oriented
incomectly and manipulated by an M4 handpicce created
a substantial number of zips, ledges and danger zones.
The incidence of these aberrations was influenced
significantly by canal shape. Clearly, clinicians should be
carcful when orienting the Safety Hedstrom files to ensure
the ground flat surface is towards the inner aspect of the
ourve.
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Gas released from the chemical reactions between
sodium hypochlorite (0.5, 1.0, 1.5, 2.0, and 2.5%) and
wamﬁwmmmﬂ
moles of rebeased gas was measured to determing the
pressure generated by the gas rebeased in a closed system
conpectod to a mercury manometer. The pressure data were
submitted to the Clapeyron equation (P.V=n_R_T) and the
number of released gas moles was determined. The
differences among the multiple comparnisons were
statistically significant and the lincar correlation between
the concentration of sodsum hypochlonite and the amount
of relcased gas was directly proportional.

Key words: sodium hypochlorite, hydrogen peroxide,
gas relcase.

INTRODUCTION

Gmwmﬂ:wﬁ-ﬁ:m
of root canals with the altemate use of 5% sodium
hypochlorite and 3% hydrogen perocide to enhance the
cleaning of root canals. When these solutions react with
cach other, cffervescence occurs which produces a large
release of gas.

STE‘MH.RT' MILANO et al’, and LEONARDO*
m&mﬂﬂmﬁﬁ::hﬂmi
sodium hypochlorite and hydrogen pcroxide on
microorganisms present in infected root canals and found
high levels of negative bactena immediately afier treatment.

From the 19705 on, microbiological studics reported
tﬂ‘ﬁﬂﬂhﬂd&ﬂfmﬂumnm

in cascs of pulp secrosis and chromsc
hm.l.l,.'l..ll-ll

mm:u-wmﬂdmpum
in the root canal to react with 5% sodium hypochlorite.
Urea peroxide is more showly decomposed than hydrogen
mmmummﬁmm
The cream containing urea peroxide proposed by
STEWART et al.' is known as RC-prep. PAIVA and
ANTONIAZZP the use of ENDO-PTC cream
{also made with urca peromde) for root canal cleaning.
hnmﬁguiundm,duummh:nmﬂmd

with Dakin's solution.

MWﬁmﬂﬁrﬂﬂ“uwﬂumﬂnf
PAIVA and ANTONIAZZI® substitutes hydrogen peroxide
with urca peroxide in the reaction with sodum

hypochlorite. They are different proposals from that of

GROSSMAN®, although with similar results, ic., the
mmniguuﬁuuud:mmk Since this
chemical reacton is still used, this investigation secks (o
quantify gas rcleasc in effervescent reactions between
different concentrations of sodium hypochlonte and 3%

bydrogen peroxide.
MATERIAL AND METHODS

Diffierent concenirations of sodium hypochlonite (0.5,
1.0, 1.5, Iﬂ.liudiﬂﬁ]umpqmdbyﬁhhlg
lﬁmﬁmw The active chlorine levels of
sodium were titrated with the iodometry
method 1o establish the exact concentrations of the
products. By using the same dilution method, 3% hydrogen
peroxide was prepared from 30% hydrogen peroxide
(Reagen).

The proportion of the rcagents used was 1:1 (10 ml
sodium hypochlorite for 10 ml hydrogen peroxide). The
reactions occurred in a kitasato whose upper opening was
corked and which was connected to a mercury manometer,
thus making a closed system. At first, the reagents were
stored in the kitasato in isolated reservoirs and only when
the system was closed were the reagents placed in contact
by tilting these reservoirs. Using the mercury manomcicr,
the pressure gencrated by the gas release was determined.

Figure | shows the device used to collect and measure
the pressure of the released gas.

By relating the pressure data to the volume of the
container and to room temperature, the amount of released

gas was cakulated in numbcr of molkcs using the Clapeyron
m{??alﬂ.m%?u&mmmﬂh
V is the volume of the contamer in liters, n is the number of
moles of produced gas, R is the universal constant of the
adcal gas (623 mmHg x liter x mol™ x kelvin'), and T is the
temperature in kelvin (room temperature in *C + 273).

RESULTS

Figure 2 shows the mean pressure in mmHg of the
reactions betwoen different concentrations of sodium
h;ﬂﬁﬂjﬂwm

Figure 3 shows the mean number of moles of relcased
gas in the reactions between sodium hypochlorite at
different concentrations and 3% hydrogen peroxide

obtained with the Clapeyron equation.

BRAZILIAN ENDODONTIC JOURNAL - 16



RBRAZ EMDOD J 2 (1), 1997

The data were submiticd (o non-parametnic statistical
analysis using the Kruskal-Wallis test. The calculated (H)
yalue of Kruskal-Wallis was oqual to 57 4985, The valuc
of ¢ for 5* hiberty was equal to 57.50 and the probability
of Hip for this valee was 0.00%. The means were compared
two by two and there was a significant difference at the
level of 1.0% (a = 0.01) among the comparisons

By apphyang the correlation and lincar regression test,

ISSN 1408 = 4790
a lincar relation which was directly proportional at the
level of 1% between the concegisation of sodium
hypochlonte and the gas released was found, ic., the
greater the concentration of sodmm hypochlorite reacting
with 3% hydrogen peroxide, the greater the release of gas.
The smallest amount of gas release occurred with 0.5%
sodium hypochlorite, followed by the concentrations 1.0,
1.5, 2.0, 2,5, and 5.0%.

Figure 1.Device used to collect and measure
the pressure of the released gas

Pressure (mmHg)

L%

0.5%

1.5%

20P% 15% 50

Concentration of sodium hypochlorite reacting with 3%
hydrogen peroxide

Figure 2. Mcan pressure {(mmHg) obtained in the chemical reactions between different
concentrations of sodium hypochlonie and 3% hydrogen peroxide.
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L

8

Number of moles of released
gas

(1 2
cmmmﬂmwuﬂqmiﬁ
hydrogen perozide

L%

7.90 1t

3,20.1h

1% 20 2% S

Figure 3. Mean number of moles of neleased gas in the chemical reactions between diffierent
concentrations of sodium hypochlorite and 3% hydrogen peroxide obtained with the

Clapeyron equation

DISCUSSION

The method proposed in this study is efficient 1o
quantify the gas release in effervescent reactions and
presents a high level of reproducibility.

lnlmh'mtpumffﬂ!:gurﬁmq the Clapeyron
equation or the state equation of the ideal gas was used.
ldcal gas or perfict gas is the one that stnictly follows the
Boyvle-Marniote, Charles and Gay-Lussac laws under any
temperature and pressune conditions.

The number of moles of rcleased gas in the reactions
mmwmmwm

on the concentration of sodium
used. mmmm the
mﬂnplﬂm“dlhe(mwgmﬁn]

The gas relcase which oocurs in the reaction between
sodium hypechlorite and hydrogen peroxide is very
important for endodontic therapy since effervescence
&nrudiumhnfﬁcm:nhdmﬂhm
of the relcased gas is oxygen, which permits an
antimicrobial effiect on the microorganisms present in cases
with pulp necrosis.

Thus, when sodium hypochlorite in the studied
concentrations reacts with hydrogen peroxide, a gas relexse
reaction which has vanous cffects is obtained: the reactions

gencrate products of smaller encrgetic quantity than that
nl'dtrumh. promoting cxothermicity. This fact was
observed by BARBIN et al *, who also found a directly
proportional relationship between the concentration of
sodium hypochlorite reacting with 3% hydrogen peroxide
and exothermicity; increase in the cheaning capacaty of the
rool canals and a probable production of nsing oxygon
with antimicrobial action on anacrobic M rOOIEANISMS.

In this study the greater the concentration of sodium
hypochlorite used to react with 3% hydrogen peroide,
the greater the amount of produced gas. Thus, i root canals
with pulp necrosis and/or periapical lesions, more
concentrated sodium hyvpochlorite may be used to obtain
a greater amount of released gas, which will enhance the
cleaning of the rool camal,

CONCLUSIONS

We comclude that:

1.All the studied concentrations of sodium hypochlorite
(0.5, 1.0, 1.5, 2.0, and 2.5%) reacting with 3% hydrogen

pll;lhﬂ:lm:uﬂ:k release.

2. There is a directly proportional inear relation betwoen
the concentration of sodium hypochlonite reacting with 3%
hydrogen peroxide and gas release. Therefore, the greater
the concentration of sodium hypochlonte reacting with 3%

hydrogen peroxide, the greater the gas release.
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wmhhﬂ.mmhﬂ

The aim of this rescarch was to analyze in vifro the
influence of EDTA on root dentin pH during exchange off
calcium hydroxide pastc. Thirty maxillary central human
incisors were selected, and after opening the pulp chamber,
root canals were prepared using a stepback preparation
technique associated with Gates-Glidden burs. Sodium
hypochlorite 1% was used as the irngating solution, and
the root canals were then dricd and filled with EDTA for 3
min. Root canals were then again irrigated with sodium
hypochlorite, dried and completely filled with calcium
hydrocide paste, using saline as the vehicke. Each tooth
Hhmﬁmﬂhw&hmmﬂdhh
misddle of the base of a platform that was filled with saline
solution up to | mm from the root tip, and purges were
performed with nitrogen in the remaining space. Analysis
of the diffusion of hydroxyl ions was camed out by a
colorimetric method, using a universal indicating solution.
This analysis was done at 7, 15, 30, 45, 60 and 90 days;
tﬂﬂﬂdimlrs‘uﬂ:nkimhrﬁmidrmw
exchanged in the root canals and EDTA was applied for 3
min. The results showed a pH change of 6-7 1o 7-8 after
30 days, remaining at this level at 90 days in the apical
and middle thirds; and at the cervical thirds there was a
pH change of 6-7 to 7-8 aficr 30 days, and a change of
pH to 8-9 at 60 days remaining at this level at 90 days.
The Kruskal Wallis test showed no significant difference
between the thind and the time (a = 0.05).
hydroxyl sons.

INTRODUCTION

apical periodontitis has reccived  special attention in
endodontic therapy. The cheaning and shaping domonstrated
mmmuﬁndmwm
in main canal. SYDNEY and ESTRELA™ studied the
influence of root canal preparation on anacrobic bactend
in teeth with asymptomatic apical peridontitis using
hmulmmlnuﬂmﬂﬂwmutqu
the master apical file, the third and fourth instrument after
the initial file that binds slightly at the apical third.
the pumber of anacrobic bactcria but did not eliminate them.
When 1% sodium hypochlorite was used as 1o imigate the
qualitative reduction was more significant but did nol
eliminate all. These findings are in agreement with those
of BYSTROM and SUNDQVIST® that evaluated the
efficacy of mechanical root canal instrumentation of
microbial elimination, and obscrved that use of na
intracanal dressing may increasc the antimicrobial cffect

eliminating microorganisms wich remained after

Calcium has been the intracanal dressing
most recommended' "'mﬁl: 10 its enzymatic properics:
the activation of tissuc enzymes such as alkaline

mmmmum
: propertics may be explained by the ionic
Iﬁnmudjﬁmdhnhmh}#mp:t“
TRONSTAD et al. ™ venified pH changes in different
areas of root dentin in monkey tecth afier filling root canals
with calcium hydroxide Untreated teeth with pulpal
mmhdanﬁfﬁﬂtﬁTlmlhcpub,dmm
cementum, and periodontal ligament. Replanted and
tecth with complete root formation and treated
with calcium hydroxide showed pH values in the
circumpulpal dentin of 3.0 to 11.1, and in the more
perpheral dentin of 7.4 to 9.6, In tecth with incomplete
root formation, the entire dentin showed a pH of 8 to 10.
The pH of the cementum was not influenced by calcium
hydroxide; however, in resorption arcas, an alkaline pH
was also observed at the exposed dentinal surfaces.
NERWICH et al.** analyzed changes in pH of radicular
dentin, for a period of four weeks using calcium hydroxide
as the intracanal dressing, and reported that 7 days are
PECESSAry ﬁ:ld:hyﬁmﬂhummﬂsum:ﬂ
radicular dentin. ESTRELA et al” studied the dentinal
dﬂimmufhﬂmylmn[mhﬁhnﬂpmi

mmmﬂmh}rlmm:
7, 15, 30, 45 and 60 days. Calcium hydroxide pastes
prepared with saline solution and ancsthetic solution
m.pﬂﬂ-uummummmmiua
at this level at 60 days. In the polyethylene glycol 400
group, the same alteration occured at 45 days, and
continued at 60 days. The pH inside the root canal did not
change during these 60 days. FUSS et al.* observed
in rool canals for 30 days and exposed to carbon dioxade
in vitro. Sixty-two single-rooted human teeth were
endodontically prepared, separated at random into $ix oqual
groups to be filled with either Calxyl, hydrocalcium, or a
paste made by mixing calcium hydroccide power with cither
dustilled water, camphorated p-monochlorophenol, local
ancsthetic solution, or Solvidont. Cavidentin was used to
scal the coronal orifice of the teeth that were placed
individually in vials containing 10 mL distilled water. Five
vials of cach group were exposed to air al room
temperature, whercas the other five vials were exposad o
carbon dioxide in a closed container. The pH of the paste
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in the root camal was measured after 30 days There was
not significant (p=0.01) change in the pH (mean 13.11) of
the pasies placed in tocth before and after exposure 1o air,
whercas the pH of the pastes in tecth exposed 1o carbon
deanade was sagnaficantly (p< 0.01) reduced (mcan 12 54)

There was no significant diference in pH between the six

Vanous rescarchers have discussed the relcase and
diffusion of calcium and hydroxyl ions of calcium
hydroxide in radicular dentin using different methods™ ™
IMHLE The presence of calcium ions of calcium hydroxide
paste i the caleified bndge after pulpotomy and in the
intcnior of dentinal tubules was detected by HOLLAND"
and HOLLAND et al."*", who found gross granulations
mhﬂfhlﬁmmpﬂlnmwtﬂuﬁ.ﬂ

reacted positively to Von Kossas's method. The dentinal
permeability is reduced by the increase of calcium ion
concentration inside the dentinal wbules, through physical
blocking, as reported by PASHLEY et al ' | ESTRELA®
of calcium ade paste in connective tissuc of the
dog. showed that for the molecular weight and liberated
calcium ions obtained by condutimetric analysis, in 1 mol
of calcum hydroxade dissiciated, 45 89% arc hydroocyd ions
and 54.11% are calcium ons.

Calcium hydroxide has been used to maintain the
cleasing obtained with biomechanical preparation, to
control microorganisms that survived biomechanical
preparation, persistent exudate, apicification, perfuration,
rool resorplion, treatment of extensive periapical lesions
and clinical situations that need dressing changes.

Many factors may :kuﬁ:hdufh}mmn
the interior of dentinal tubules, such the speed of liberation
of the ions due to vehicle, the degree of calcification, and
dentmal permeability, directly influencing  antimicrobial
action and osteoclasts present in root resorption. FOSTER
et al * demoastrated that calcium hydroxide diffuses from
the root canal to the exterior surface of the root and that
the removal of the smear layer may facilitate this diffusion.

Considering the possibility of reduction of dentinal
permeability after using calcium hydroxide paste as an
wntracanal dressing, the objective of this rescarch is siudy

the EDTA effect on root dentin pH after of the
calcium bydroxide paste at 7, 15, 30, 45, 60 and 90 days.
MATERIAL AND METHODS

Thirty maxillary central human incisors, extracied for
differents reasons, with mature apexes, were sclected for
this research. After opening the pulp chambers, root canals
were propared with k-files (Maillefer, Switzerland) 1o |
mm of the radiographic apical vertex, using a stepback
preparation technique. The cervical third was with
¥ 3 and ¥ 4 Gates-Glidden burs, and the adapied lateral
Mﬂmﬂwhwi‘m
subscquent 1o that which just penctrated into the canal
(anatomic nstrument).
~ Three mL of 1% sodrum hypochlorite was used as the
umigating solution afler cach file whale inst the
root canals. The canals were dned and filled with EDTA
tnsodium, pH 7.2, and stirred for 2 min using a # | spiral

1558 1413 - 47F
lentule™ (Maillefer, Switzerland) and than remaaned for |

Ik,

Eiﬁhmﬁnnﬂnmlpulmplﬂjwﬂhinﬂﬂlﬁ
sodium hypochlonite, dried and completely filled with
calcium hydroxide paste (Quimis - Mallinkrodt Inc , USA),
using saline as the vehicle, with a viscosity of 3501 cP-0.|
rpm (Reometer Digital Brookficld, model DV-I1I-LY),
correspondng 1o the consistency of toothpaste, with a pH
of 12,6 determincd using a pHimcter (Anabion, pH Digital,
PM 605). The pulp was doubly sealed with gutta-percha
and zinc oxade-cugenol coment.

Each tooth had s crown adapted in camauba wax
mounted in the middle of the base of a platform. Each
platform was filled with saline solution up to | mm from
the root tip, and purges were performed with nitrogen in
the remaining space. The platform remained completely
scaled, in the absence of light and mauntained at a constant
temperature of 37°C. The Figure 1 showed tooth mounted
in the middle of the base of a platform.

Analysis of the diffusion of hvdroxyl ions was carned
out by a colonmetric method. A universal indicating
solution was applicd over the apical, midle and cervical
third surfaces of cach wooth. The pH was determined
comparing the color of the analyzed surface with a standard
scale prepared in test tubes with tampon solutions with pH
ranging from 4 to 12. This analysis was done at 7, 15, 30,
45, 60 and 90 days; after cach amalysis the calcium
hydroxide paste was exchanged in the root canals with 5
EDTA was applied for 3 min, dricd again, and filled with
calcium hyvdroxade paste.

Figure 1 - Tooth mmﬂtmﬂhn{hm
a platform
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RESULTS AND DISCUSSION

Different microbial specics present in infected root
canals maintain high virulence. The inance of
anacrobic bacteria determines the potential of these
infechions. The intracanal dressing  acts on these dafferent
microbial specics, characterized by energetic metabolism
achicved by breathing or fermentation, like other chimscal
siluations, such as apicification, perfuration, and
inflamatory external resorplion.

Calcium hydroxide s the most used intracanal dressmg
due 1o its biological and bactericlogical propertics. It
reaches nth:md‘-&mnnluhin:
el e ook sorpion st Tho beration o kydoory
bacterial growth and multiphcation. hhlyﬂm
of ydroxcy] sons will cause greater inativation of bactenal
enzymes altering chemical transport of nutnents and its
lonization state, causing toxic effects on the bacteral cell.

Yarous studics have reported pH changes i root dentin
surfaces when using calcium hydroxide™*' %=, Dentin
permeability, calcification degree, and the speed of
liberation of hydroxyl ons of calcum hydroxide paste i
directly associated with the paste vehiclke.

ANTHONY et al." analyzed the effect of three vehacles
{PMCC, Cresatine and saline solution) on the pH of
calcium hydroxide and concluded that saline solution is
the logical alternative as vehicle for calcium hvdroxide
paste. ESTRELA* analyzing the liberated calcium and
hydroxyl ions of calcium hydroxide paste, in the presence
of connective tissue of the dog. reported that the liberation
of hydroxyl ions was to that of calcium
ions. The paste with polyethylene glyeol 400 wehicle
showed a smaller of calcium and hydroxyl
woas liberation than saline solution and anesthetic solution.

Hydrosoluble vehicles (saline solution, anesthetic
solution, disttiled water) allowed more rapid of ionic
hiberation than viscous (polyethylene glyeol 400) and not
bydrosoluble vehicles (PMCC), wich may influence the
pH change in root dentin®. It was observed that even with
vehicles with differcnt acid-base characteristics the pH
of calcium remain high, saline solution

- pH 6.0 (Ca(O = pH 12.6), anesthetic solution
- pH 3.6 (Ca{D pH 12.4), and polyethylenc
ghycol 400 - pﬂln’ﬁ{t::-:ﬂm paste - pH 12.6).

The diffusion of calcium mru into the interior of
dentinal wbules may alter dentin permeabiliy' "',
EDTA has boen used when il is necettary (0 remove the

5N 1403 - 4T

mrhycr;hbmm&mnlptmm
of dentin dity! 410
FOSTER ct al * demonstrated the bffect of smear layer
removal on the diffusion of calcium hydroxide through
radicular dentin in forty single-rooted tecth. After
clecaning and shaping. cach root was placed in a dilution
wial 10 mL urnulnlm.lnﬂﬁ:ﬂ-lmd
Ca™ hﬂsummrﬂndlﬂullh The root in |
ut;nm-:d:ﬁnll with 20 ml of saline.
Group 2 was i with 10 ml of 1 7% EDTA followed
by 10 ml of 5.25% NaOCl to remove the smear layer.
Group 3 was irnigated in the same manner as Group 2,
but calcium hydroxide was in the root canal. Group
4 was irnigated with 20 ml of NaDCl and calciam
hydroxide was placed in the root canal. The pH and Ca™
h&mrmunbdll] 3, 5 and 7 days. There was no
statistically significant difference in either H* or Ca™
concentrabion among the four experimental groups of
roots afler instrumentation with saline 1 and
storage in the dilution vials for 24 h. The Ca®™
concentration was higher in the smear layer removal group
only at 24 h after calcium hydroxide placement and at |
and 3 days after the creation of the artificial defect.
Calcium hydroxide diffuses from the root canal to the
extenor surface of the root and the removal of the smear
layer may facilitate this diffusion.
The method for evaluation of pH changes in rool dentin
may not be ideal, but has it has shown to be efficient.
The values of pH change in root dentin duning the
of calcium hydroxide paste at intervals of 7,
15, 30, 45, Eﬂ:ndﬂﬂuﬂ,nﬂummlhrﬁtunEﬂTA,
is shown in Table 1. Kruskal Wallis test showed no
significant difference betwoen the third and the time (p =
0.05). The pH of the apical and middle thirds of radicular
dentin showed fiew vanations and was not as high. At the
cervical third the pH was greater than the other thirds ai
60 and 90 days. This fact may be explained by the greater
number of dentinal tubules with larger diameters than
those of the midle and apical thirds.

CONCLUSIONS

Based on the conditions of this study, the results showed
a pH change of 67 to 7-% after 30 days, remamnning at this
level at 90 days in apical and maddle third. At cervical
third a pH change of 6-7 1o 7-8 after 30 days, remamnning
al this level at 60 days, and than change of 7-8 1o 3-9
remcunning 3l this level at 90 days.

Table 1 - EDTA effect on root dentin pH at the exchange of calcium hydroxade paste
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EVALUATION OF ENDODONTIC SEALER RADIOPACITY

USING DIGITIZED IMAGING EQUIPMENT
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The radiopacity of Fillcanal®, N-Rickent®, Sealer
26® and Secalapex® endodontic scalers wumw
using Accu-Ray's digitized imaging equipmenl. No
significant differcnce was found among Fillcanal®, N-
Rickent® and Secaler 26®. Only Scalapex® showed
significantly lower optical density when compared to
the other sealers.

Key words: Radiopacity, Endodontic sealer,
Digitized imaging

INTRODUCTION

Root canal obturation is the extensive filling of the
canal with inert or antiseptic material which both
hermetically and permancatly scals the canal. Moreover,
it should not interfere but rather stimulate apical and
penapical repair to be carnied out following root canal
endodontic treatmenl.

MCELROY" sought an hermetically obturated
canal with gutta-percha acknowledged as an ideal
scaling material. Scalers used in association with gutta-
percha, and their physico-chemical characteristics
including radiopacity have been studied for over cighty
years "-MA%111¢ thys attesting the importance of obtaining
high-grade obturations. These fillings may only be scen
radiographically. The image obtained by X-Rays
whether from conventional or digitized imaging
equipment constitules a single way to checkthe quality
of an obturation. For that reason the clinician secks the
best scaler radiopacity possible as gutta-percha has boen
widely aceepted as a filling matenal.

The scalers most widely used in Brazil are: N-
m,;zil:mﬂ:wmnlmmﬂmhhﬁiihﬂ,
Fillcanal®, a zinc oxide cugenol composite, Scalapex®,
a calcium hydroxide cement, and Scaler 260, an epoxy
resin containing calcium hydroxide.,

The study and usage of digitized imaging has been
enhanced for 3 main rcasons: little exposure time 1o
radiation, no need for film developing, and time-saving.
Furthermore, images may be thoroughly analyzed since
numenical and graphic evaluations are casily quantificd
as in optical density.

Accu-Ray is a direct CCD (Charge Couple Device)

mhmﬂSmm;W
th:yﬂplp-n:ul mpl-:dmlnlmmwl:h
catches the image and sends it to a computer
monitor. This system provides the advantages:
little exposure time, no need for films, darkroom or
processing solutions, low working time and casy image
handling. However, thre arc some disadvantages: small
area covered by the sensor as compared to the film with
no loss to endodontics though since the objective is
mﬂﬁms@:mﬂhﬁﬂiﬂmmmm
operalor training and, most 1 the high cost of
this modern technology ™ S18151385

The aim of this study was to compare the radiopacity
of the most commonly used endodontic sealers by a
digitized imaging system (Accu-Ray) and to determine
quantitatively the radiopacity of each sealer.

MATERIAL AND METHODS

A pilot study was conducted using 10-mm-long
polyethylene tubes obtained from an atoxic Scalp-vein
19G syringe to prepare the test units. Four samples of
cach sealer were prepared: Fillcanal®, N-Rickent®,
Scaler 26® and

Imitially sixteen lﬂhnm-lung segments were cul
from part of the Scalp-vein tube using a scalpel. The
scalers were mixed according to manufacturer
instructions, inserted in insulin syringes and injected
in to the twbe (2 samples of cach). To simulate the oral
environment, the sealers were hardened in an ovenat a
temperature of 3T*C with a flask containing water (o
keep the bumidity at approximately 95%. The tubes
containing the scalers remained were held in this
environment for 24 hours and were stored for 14 days
in a humid environment.

MNext, two additional test unils were prépared and
maintained in the oven under the same conditions ,
however, the hardening time according to the
manufacturer instructions (Table 1). A 20-minute
hardening time was assigned to N-Rickert® since there
are no manufacturer ‘s instructions as to hardening time
and it is a Zinc-Oxide Eugenol composile similar to
Fillcanal®
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table 1 o
: ™
Fillcanal® 20 min.
Scalapex® &0 min. .
. Scaler 268 g 12 hours
-Rickent® .
RESULTS MMIHHIHMMWHMM

evahmted by graphs and the cobornmctrc method whech consasts
of different colors comesponding to a specific range of optical
dersity vahaes.

red from 208 1o 228 poxels.  groon:  from 190 w 207
poscts.

scaler on the sonsor plate formang 4 groups of 4 samples. The
results shown on tables 2, 3, 4 and 5, graphs 1 and 2 and
figures 1, 2, 3 and 4 were obtainod and

cvaheating and quantifng
the radopacity with radographic and colonmetne anahvse.

Table 2. Test units that remained for 24 hours under a temperature of 37°C, relative humidity of

appraximately 95% ﬂwhd‘”_ﬁﬁ_

Scaler/Hardening time 010 0.0
N-Rickent® 216-220 224-228
Fillcanal® 216-220 224-228
Suhpml!r 184-188 108-212
Sealer 26® 216-220 224-22%

Graphic 1 Graphic evaluation of the optical density

Taable 3. Test units that remained
95% and storage time of 14 days. Sample 2

for 24 howrs under a wmqjmrﬁuhdﬂ;qwmiﬁqr |

Sealer/ Hardening time 0.10 0,06

N-Rickert® 208-212 224-228%
Fillcanal® 208-212 224-228
Scalapex® g 160172 C 204-208
Scaler 26® T08-212 224-17%

Table 4. Test units that remained for the manufacturer instructed time under 37U, relative humidity of

“pproximately 95% and storage time of I4 days. Sample |

Sealer/Hardening time 0.10 0.06
N-Ricken® 208-220 216-220
Fillcanal® — ) 208220 316-220
m —160-172 . 200-204
308-220 316-220

Graphic 2. Graphic evaluation of the radiopacity
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Table 5. Test units that remained for the manufacturer instructed time under 37°C, relative humidity of

approximately 95% and storage time of 14 days. Sample 2

i g

sulunlui_! time 010 0.06
N-Rickert® 208-212 224-22%
Fillcanal® T08-212 Tod-228
% 160-172_ 204-208
68 08312 774-228

The Kruskal-Wallis test for statistical sigmificance
showed that there was no significant difference (p=0.03)
in optical density among the scalers: N-Ricken®,
Fillcanal®, Scaler 26® and Scalapex®. The results are
shown in Figures 1, 2, 3 and 4.

No sigmficant difference in hardening tme and after
14 days was found on the optical density.

DISCUSSION

According to FIDEL® who performed the Kruskal-
Wallis test from oplical densitees found using a pholo-
densitometer, there was no sigmficant statistical difference

(p=0,05) in radiopacity among the scalers: Fillcanal®,
Scaler 26@® and Scalapex® among others Furthcrmaore,
HYDE' and SILVA' found no significant difference in
radiopacity among the scalers tested.

The results are casily displayed with digitized imaging.
As the image goes directly to the monitor no chemical
processing of the X-Ray is noccssary. Thus, it is possible
to compare numerous data accurately since there are fewer
vanables interfering in the final result.

Accu-Ray’s high<technology enables osseous repair
analysis as well by companng the stored images with the
control. Storage and time does not affect the mage. Several
images can be superimposed on the screen o prepare
graphs or to color the images identifying treatment fadures.
With the computer it is casy to identify bubbles, fractured

insiruments, over instrumentalion, anatomic faults, elc.
by magnifying the image or enhancing part of it.

Thas study has shown that the digitized imaging system

is an additional resource for the endodontic clinician and
may be widely used in the dental office to improve practsce
However, the results obtained in this study on optical
density showed no significant statistical difference among
the endodontic scalers as well as in other previous studses
using a pholodensitometer,
Monetheless, radiopacity differences among the
different scalers are clinically observed by the naked eye.
N-Rickert® shows a distinct radiopacity due (o silver in
mthfuﬂlnmwuhm Filk;ml‘@isslilllm‘g:i}'u.ﬁ
due to the excellent . Several authors, among
them Holland et al’ mﬂlmﬁtmgﬁnfmduhrmm
calcium h}-dmxldc based scalers to improve their
radsopacity thus proving that chnically there are significant
differences in radiopacity among the scalers studied.

CONCLUSION

Accu-Ray’s digitized imagine system is an excellent
supplement to the dental office offering several additional
resounces for the analysis of endodontic treatment results

Mo significant statistical difference in oplical densaty
was found among the endodonlic sealers amalyvzed I:n
digitized imaging. This differs from clinical observation,
but is in agreement with other studies.

Figure 1:Radiographic evaluation
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Figure 1:Colorimetric Analysis
Evaluation

Figure 3:Radiographic evaluation

Figure 4:Colorimetric analysis
evaluation
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INFLUENCE OF THE USE OF ENDO PTC ON THE PERIAPICAL SEAL

OF ROOT CANALS
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Twenty extracted human single-rooted tecth were
mstrumented with the aid of Endo FTC varying the final
flush wath cither a detergent/antiseptic solution or 1%
sodium hypochlorite. The root canals were filled and

INTRODUCTION

Hermetic root canal filling is onc of the main goals of
endodontic therapy. According to SELTZER" the reasons
for this are: persistence of granulation tissee, stagnation

We must consider the use of creamy substances such
a3 RC-Prep and Endo PTC for the chemo-mechanical
preparation. In 1969 STEWART ot al.*™ reported the use
of a mixcture of EDTA and urea peroxide in a water-solution
wehick: of Carbowax (RC-Prep) as an aid in cleaning and
a new creamy substance similar to that reported by
STEWART et al." containing Tween 80 (Endo PTC)
instead of EDTA. Their evaluation indicated that the agent
was significantly effective in reducing the incidence of
positive cultures at the second appointment. These creamy
a final irrigation of sodium hypochlorite in the case of RC-
Prep and wath it/antiseplic in the case of Endo FTC.

COOKE et al.* compared the periapical seal in root
canals instrumented with aid of RC-Prep or sodium
Eypochlorite and verified major leakage for RC-Prep. They
Suggested that RC-Prep may remain in the canal and affect
the seal of the root canal filling. BIESTERFELD and
TAINTOR? studied the quality of the periapical seal after
40 the use of RC-Prep or Salvizol and did not find significant

in leakage.

OLLAND et al * detected the presence of fragments in
Foot canals of dog's tecth after instrumentation with Endo
PTC and 2 final flush with sodium hypochlorite. ARAUJO
and GOLDBERG' the presence of detritus in
"ot canals instrumented with RC-Prop and RC-Prepsem
combined with $% sodium hypochlorite. They verifiod the
Mﬂhmhﬁ“ﬂﬁ:mﬂﬂﬂlﬂfﬁgb
Footed teeth and 93% of multi-rooted tecth.

VARGAS'" evaluated the efficiency of three techniques
of final irrigation (1.8 ml deterpent/antiscptic solution, 10,8
ml detergent/antiseplic solution with 10.8 ml Dakin's
solution and 10.8 ml antiscptic solution) in the
removal of Endo PTC after its use in simulated canals

PAIVA ct al.” studied the pertapical seal in root canals
the Endo PTC altemated with sodium hypochlorite with a
the manimum leakage for the teeth instrumented with Endo
FTC.

The purpose of this study was to evaluale the periapical
seal oblained using Endo PTC and 1.0% sodium
hypochlorite solution followed by of 1.0% sodium

hypochlonite or defergent/antiseptic solution as irmigants.

MATERIAL AND METHOD
human single-rooted tocth that were stored in glass vials
contaning saline for a period of 72 hours.

' I access was made according to standard
a #10 file 1o the apex and adjusting it back 1.0 mm. The
contents of the root canals were removed with a #10 file
and saling.
(A and B) of 10 cach. The root canals were instrumented
according lo standard technique using Endo PTC altermated
as follows: Group A - final imigation with detergent/
antiscptic solution; Group B - final imigation with 1.0%
sodium hypochlonite. ,

The surfaces of the tecth were then impermeabilized by
The next phase consisted of immersing each tooth in a
glass vial containing bluc-methylene dye where they
remaingd for 72 hours at 36°C. The tecth were then partially
covered with stonc gypsum and afier sciting cach block

RESULTS

The medium depth of dye penctration for cach group is
reported in Table 1. Endo PTC followed by final irfigation
with a detergent/antiseplic solution resulted in less keakage.
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Table 1. Extent of agecal dye pendtratson (mm)

e
Groap e, LR T Mavimnm Maeam Mann Whtnry Ul fest
A 1] g 1t 097 13

B 10 0.9 24| 1.65 L
Group A final with

irmigation delcrpenilfantiseplic solution
Ciroup B: fimal irrigation with 1.0% sodinm M&M\#J ™R

Probability of equality 0.26% Significant a1 1% (o = 0.01)

DISCUSSION AND CONCLUSIONS

The rclationship between chemo-mechanical
mﬁmdlﬁ:mﬂmﬂuﬂrﬂmlﬂlquwﬂ]

a correct cleaning and shaping creates conditions
for the hermetic scaling of the root canal system. It is
important to contider the chemical substance used during
the clcaning of the root canal as its use s an important axd
n the disinfection and removal of detntus that may o
inferfere with hermetic sealing.

The usc of creamy substances has proved to be a
valuable aid in negotiating root canals. These substances
coatain urca peroxide that reacts with sodium hypochlorite
Causing an process that removes residuc and
liberates oxygen that cleans the root canal system. Endo
PTC is a creamy substance that contains urca peroccide,
Tween 80 and Carbowax that is used aliernated with sodium

mmmum#mﬁ:ﬂ'mﬂm
remain in the root canal after instramentation.

The purpose of this study was to venify the apical
leakage resulting from the use of Endo PTC submitted to
mmnfﬁn:llmgatm Our data showed a

wmmhmﬂdﬂﬁw

mnslhuthcdenhl'TEwnhl 1 flush of
detergent/antiseptic solution better sealing is
based on the studies of ROBAJ ct al * and MOURA et
al * who detected a

increase in dentin permeability
when they used t!f::bulﬂl method in root canal
P ion. This increase in dentin pﬂtlﬂhili is
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350 ¢ MACE T i
‘Jm HHlTnﬂ Mot {DB00) 12.8555.
ENDODONTIA-18* CIOSP
____ ATVIDADE TEMA/PROFESSOR  DIAPERIODO |
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ANALYSES OF THE SURFACES OF GUTTA-PERCHA CONES AFTER

THE CHEMICAL STERILIZATION

Eighty gutta-percha cones (¥ 50; Dentisplay and Odacam)
were usod. Seventy samples wore mmmersed in chomacal agonts
used in  sterilization for 30 min 5% sodmm hypochlorite,
1% sodate alcohol, Germekil, Cidex, 2% chiorhexadine or in
10% femicada ghyconn, and an anvirooment with formaldelnde
vapors for 7 days. Scanning cloctron macroscopy showed
that, in refation to the control group, the oxtermal surfaces of
the gutta-percha cones did not suffer altcrations in

contact with the chermical agents usad.

Key words: Gutta-percha cones, chemical stenilization,
root canal obturation

INTRODUCTION

B:ﬁng.nwdnm#udndumﬂ

, composced of I]'lllll'ﬂ.lr]l' I.mn;l-nmum'

solutions®, mm“mﬂ
yie vapors'. Previous studies have analyzed the
antibactenal efficiency of these substances. However, there
is hitthe information i the bterature in relation o the chemical
alerations, dimensions and morfology of cones afer contact
with these agents.

Complete scaling is of utmost important roof canal
obturation to prevent the development of microorgansms.
The absence of complete scaling has been attnbuted as one
off the mayor causes of unsucocssfill endodontic treatment™**,

Defiective endodontic obturations are mainly due to non-
adaptation of the gutta-percha cones in the apical arca. One
of the factors for this adaptation (o occur s that the master
m the apical preparation of the ool camal. Thus dimension
altcrations of the concs dunng  stenlizalion can Cause
mcomplete inpermeability of the endodontic obturation.

The parpose of this work is 1o analyze the external surfate
of gutts-percha cones before and after contact with chemscal
agents frequently used in- steriliztion.

MATERIALS AND METHODS

Eighty gutta-percha concs (number 50, Dentisplay and
Odacham) were wsed. Ten samples formed the control group
and the remaining samples were divided in seven groups of
“mmﬂmmmnumdm:ﬂum

0.3% iodate alcohol, Germekil (Darmow
Laboratory §.A. - Rio de Janciro, Brazil), Cidex (2%
Elutaraldchyde. Johnson-Johnson Medical - Slo Paulo,
Brazil), 2% chlorhexidine, 10% of fenicads glycerin, and an

RESULTS AND DISCUSSION

The samples from the control group showed longitudinal
grooves, associated to the manual process of rolling during
manufacture; there were no differences among the commerncial
huhnhm:lh:pwm

the its terminal portions. These differences, acoording to this
study may, can be related 10 a better standardesration and care
“",m_“ﬂ“‘m"h

normally manuactured with the percentage i weight of 20%
gulta-percha, 66% zinc oxide, 4% silicate of zinc and
approcamatedy 10%% mmmm
hmuhnF!;IE‘.DMﬁHﬂ:l*

Iﬂmm-d‘?ﬁﬂiwm
Therefore, it was expected that the chemical agents used in
colonng, wax and gutta-percha. However, even though the
ﬂmhmh:plnnmnuﬁd:ﬂmul“hl
longer time than ndicated for stcnlizabion, scanning cloctron
microscopsc analysis did not show surface alterations af the
tip or in the bodses of the cones (Figure 2 -a, b).

MOLLER and ORSTAVIK', wmmm
physical propertics of gutta-percha cone, in
reduction of rigidity and alteration of dimension. The
differences of these results i relation to the present work
is possibly due to differences in methodology.

The results in this work showed that the extemal surface
of suthp:r:h;mdﬂnﬂlﬂmrllﬁm in

;ﬁumuiﬁmw
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Figure 1.

la - Control group samples showed micro porositics.
3000x (Dentsplay)

2a - Control group samples showed fragments adhering
to their surface

3a - Coatrol groups samples showed round tips

Ia Thr.nmpl:d.rdnl show alterations in its tip after immersion in sodium hypochlorite. 150x (Dentisplay)
2b - The sample didn’t show allerations in its body afler the immersion in sodiam hypochlorite. 150x (Dentisplay)

BRAZILIAN ENDODONTIC JOURNAL - 36



BRAZ ENDOD J 2 (1), 1997

I55H 1413 - 4T

REFERENCES

0l. CLARINDO LA, D'ANTONIO GM: Esterilizagio 09 LEONARDO MR, LEAL JM: Endodontia. Trata-

ripida, concs de Guta percha por meios quimacos.
Rev Gaucha Odontol 28: 78:30, 1980,

02. COHEN S, BURNS RC: Pathways of the pulp. 5t
Louis: CV Mosby, 6th od, 1994,

03. DeDEUS QD: Endodontia. Rio dc Janciro, Medsi,
5 ed 1992,

4. FILGUEIRAS )J: Endodontia Clinica. Rio de Janei-
ro, Cientifica, 1962

05 FRIEDMAN CE, SANDRIK JL, HEUR MA, RAPP
GW: Composition and physical propertics of gutta-
mmmm J Endod 3: 304,

06. 'EEII.IJEIERE F, GURFINKEL J, SPIELBERG G-
Microscopy study standardized gutta-percha points.
Oral Surg Oral Med Oral Pathol 47: 275, 1979,

07. HOLLAND R, BERNABE PFE, NAGATA MIG,
MITSUDA ST: Métodos de esterilizagio dos co-
nes na Endodontia. Rev Gaucha Odontol 32- 136-
37, 1990,

08. INGLE JI, BAKLAND LE: Endodontics. 4th od
Williams & Wilkins 1994

mento de canais radiculares. Panamericana, S50
Paulo, 28 od 1991,

10. MOLLER B, ORSTAVIK D: Influence of antiscptic
storage solution on physical propertics of endodontic
TR poinis. Scand J Dent Res 93 158-

11. SENIA ES, MORRARO RV, MITCHELL JL, LEWIS
AG, THOMAS L: Rapid stenilization of gutta-
percha cones wath 5.25% sodiam hypochlonte. J
Endod 7: 136-40, 1975,

12. STABHOLZ A, FRIEDMAN S, HELING I, SELA
MM: Efficsency of different chemical agents in
decontamination of guta-percha cones. Int End J
20: 322-16, 1987,

Correspondence: Professor Carlos Estrela , Rua B - 1,
Quadra 6, Lote 2, Setor Bueno, Goidnia, GO, Bra-
sil, CEP 74530180 FAX. 062 2550824

Accept May 18, 1997

BRAZILIAN ENDODONTIC JOURNAL - 37



BRAZ ENDOD ) 2 (1L 1997

SN 1400 - 4T

CALCIUM HYDROXIDE PULPOTOMY IN YOUNG PERMANENT
TEETH WITH PERIAPICAL INVOLVEMENT: -

Sada ASSED, MSc, PhD
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In the present study was avaluate the clinical and
radiographic responsc of permancat molars with canes
induced pulp exposure, thickening of the periodontal
ligament and periapical bone rarcfaction submiticd to the
WWMMMNH

clinical and radiographic critena adopted for evaluation,
total or partial success was obtained in 853%. In conclusion,

this technique, when properly indicated, could be a rational
altermative for the treatment of young permanent teeth.
Key words: calcium hydroxide, pulpotomy.

INTRODUCTION

From a clinical viewpoint, there is general consensus
that the presence of radiographically visible periapscal bone
mtﬁ'mumaﬁmmmdwﬁplpmmar

pdnhpesnﬂjrmmnlr
pulp necrosis and that some tecth with thickening of the
penodontal ligament and small penapical bone rarcfaction
may still have pulp vitality, with the presence of few
-ﬂuummhnlttagulmnfpulpm#*
LANGELAND et al * believe that thickening of the
periodontal membrane, as well as rarefactions
may be due to the diffusion of bone resorplion medsators
or of cytotoxic products onginating from the pulp chamber
in an apical direction, and that after pulpotomy this source
of toan release may be eliminated, leading to a rapid
resolution of the process and preserving the vitality of the
pulp remnants.
mmmﬂumummmmw
clinical and radiographic response of permancnt molars
with canes-induced pulp exposure, thickening of the
periodontal ligament and periapical bone rarcfaction
submitted to the calcium hydroxide pulpotomy technique.

MATERIAL AND METHODS

The study was conducted on 20 permancent molars, 18
lower and 2 upper tocth, of 20 patients of both sexes agod
8 10 24 years. Initial clinical examination showed that the

tecth presented caries-induced pulp exposure, with 4 of
dﬁm:pm:hrpurpluucpulpﬂu Radiographically,
the sclected tecth presented thickening of the penodontal

one or more roots. Nooe of the patients led probonged
spontancous pain or the need 1o use ics. Also, the

did not report systemic alterations and none of
the tecth studied had been previously treated.

After bocal anesthesia using vasoconstrictive ancsthetics
(3% Citanest with octapressin or 2% xylocaine with
norepincphrine - Merrel -Farmacéutica ¢ Industrial
de S30 Paulo), isolation of the dental area with rubber
dam and antiscpsis of the operative field wath 0.3% iodine
alcohol, the canous tissue was fully eliminated with smooth
conventional rotation spherical burrs and the roof of the
pulp chamber was removed with sterilized number 2
spherical diamond tips at high speed and under
refrigeration. Intrapulp ancsthesia was not used m any
case. The crowm pulp, which was clinically supposed to
be pink-reddish in color, be resistant (o the cut, with “bright
M‘Mqudmﬂhmﬂmmmpumdﬂ

hnmlh:mmm

Thirty days afier the end of treatment, a
control was performed by clinical and radiographic
cxamination, a procedure later repeated at 2 1o 3 month
u:nihﬁ:llpuindrmﬁunﬁ-lﬁll months. The
success of treatment was evaluated by absence
of pain, gingival edema or a fistula, and :
hyﬂwfmd:mmhudmwm todal
or partial repair of the arcas of penapical boae rarcfacticn,
by the rocstablishment of normal higament
thickncss, by the integnity of the lamina dura and by the
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RESULTS

The results obtainod are presented in Table 1. According
1o the chinical and radiographic cntena adopted for
cvaluation, total or partial success was obtained in | 7 cases
{ﬁ.ﬁ'_l h]iuﬂﬂﬂjhwfdlﬂmﬂ

arcas with reestablishment of
Hiﬁhnm{rﬁlhﬂnlhﬂldlﬁ.ﬂ} ln
1 cases (15%) there was partial but significant repair in
the areas of periapical bone rarcfaction, suggesting that

Hﬂlm OCCUT OVET
were followed up for only

Inthe 3 i]iﬂﬁmmm
urﬂupnqmmhﬂhmrﬁum
being observed in one case and increased periapical
-w-:hm:m

we did not observe intemal dentin
resorplion, 3¢ calcifications or obliteration of the
mﬂﬁﬂlmmmﬂm

A barmer of mincralized tissue was observed i oné of
all roots of 70.6% of the successfully treated cases.

DISCUSSION

and penapical reactions may be submutted 1o the technsque
of calcium hydroxide pulpotomy with a prognosis
considered to be extremely favorable =%
CALISKAN® stated that calcium hydroxide pulpotomy
5 conditoned by the presence of pulp vitality, with the
clmcal aspect of the pulp being the most i factor.
HOLLAND and SOUZA® confirmed this statcment by
that the mamn indicator for a diagnosis of
vitality is the macroscopic aspect of pulp tissue, 1e., this
trssue should be pink-reddish in color, be resistant to the
cut, with “bright red”™ bleeding and mild hemorrhage, and
these were the cnlena also used in the present study.
Among the factors affecting the prognosis of
pulpotomy, of fundamental importance are the extent of
pulp pathology™ bactenial contamination®, extra-pulp

Mﬂ'mmﬂﬂm

In the present study, we performed treatment using the
médiated techmque, 1.c., placement of an Otosporin
ﬁmfw“hulrshcfnnpuhm“ﬂﬂhum
hydroxade in distilled water. CALISKAN? obtained 92.3%
clinical and radiographic suceess in human teeth with
mmﬂwmﬂpﬂfﬂmwmm
imumedaately the arca with calcrum
dl!ll]ll:d wlh;r RUSSO et al™ | imn a clinical ind

study of human tecth with penapical kesions

submitted to the pulpotomy technsque, conchuded that the
fate of success was greatly increased when an anti-
mflammatory dressing was used for 48 hours before
Placement of the calcium hydroxide paste and distilled
Water, probably because of its action in the control of pulp
nflammation

Aware of the importance of the ing matcnal i the
Progaosis of pulpotomy, we f:rph:d?-lr calcium hydroxsde
o0 the basis of reports by other authors who recommend it

5 1413 - 479

as a matenial of excellent tissue compatibility and as an
inducer of mincralized tissue *™'7

Mmmﬂmﬂtm
tissue barrer indicates successful treatment, the opposite
may nol be true since even in teeth with wade root canals
ﬂcmumﬂjmﬂmhlﬂﬂu}ﬂbhﬂm
hmmadﬂdmmrmnﬂnﬂkﬂ detection
by radiographic examination'. In view of these
considerations, in the present study we used a clinscal-
radiographic exammation to determine the succcss of
treatment, with emphasis on the abzence of symptoms,
recovered integrity of the lamina dura, regression of
penapical reactions and the presence of the mineralized
tissue barner.

Full (70%%) or partial (15%) repair of the arcas of

bone rarcfaction

mrr:dnﬂiep:htﬂsnﬂﬁl
lﬂﬂnlml'nh}ﬁmﬁ and observation for
&9 months. We belicve that, afier a longer penod of
nhmunu..u: obtain a higher rate of total regression

since EALISHAH’ reached clinical and mbusi?hc
mmﬁ!ﬁﬂmlﬁuamwﬁ, -
72 months.

uﬂhmw is and were successful in
ﬂmﬂﬂhﬂﬂﬂ-m obtained a rate of success

91

In 1982, Russoct al " obtaned radiographically visible
mmmufmnsufp:mmlhmmtﬂﬂmnﬁ-m
of their paticnts submitted to pulpotomy, with an anti-

left in place for 48 hours and
capping with calcium hydroxide in distilled water, after
penods of more than 2 months. Full repair of these ancas
ﬁmﬂpﬁlbﬂ#ﬂtﬁﬂﬁ#ﬂﬁﬂﬂﬁiﬁﬂfﬂﬁ
In our study, 70% of the paticnts Il repaur and
15% repair after a peniod of more than & months.
RUSS0 et al." reported an 85% success rate observed
histologically after pulpotomy, with the presence of
mineralized tissue In our study this barner of mineralized
tissue was observed radiographacally in one or all roots in
70.6% of cascs.

Thus, on the basis of the present results and of the
statement by HOLLAND and SOUZA?, who reported that
the success rate of biopulpectomies executed by
endodontists 1s 95% but 15 reduced to 40% when the
procedure s performed by a general clinician, we may
conclude that the u:i:hniqu: of calcium hydroxide
pulpotomy is valid for permanent testh. HOLLAND and
SOUZA" also stated that the success obtained after
pulpotomy is 83% for both general clinicians and
endodontists since this is a technique of casier exoculion
than instrumentation and obturation of root canals which,
when properly indicated, could be a rational altemative.

CONCLUSIONS
I - According to the clinical and radiographic criteria

adopled for evaluation, total or partial success was
obtaincd in 85% of the cascs, for a period ranging from 6
o 2] months.

2 - A barner of mincralized tissue was observed in onc
or all roots of 70 6% of the successfully treated cases

on 4 tecth

BRAZILIAN ENDODONTIC JOURNAL - 39



BRAZ ENDODJ 2 (1), 1997 ISSN 1413 - 4799
Table | . Postoperativg rvalustion of pormants! molars with thekenang of the porsodontal bgament and peragecal bone rurefaton mubmalied

to the technaque of calorum hydronsde pulpotorsy i g
Pathent o, Dbservation  Hepair of sress of  Rerstablishmsent of  lnternal deatin ~ Mineralized Climboal shgma
timet (menths) bone rarefaction  lamins durs miegrity  resorption thswe barrier and Fymiom

| 17 Abpert _Abacnl Abaent Abwend Hiormmal
2 & Partial Pastial Absent Absent Hormal
3 3 ~ Toml Toual Absent Absent Horma!
4 1 Al il Abuent Abarnt Abisnd il
5 19 _ Tetl Totsl _Absent Present Mol
[ 4 _ Absenl Abarnt _ Absenl Abacni Henmal
7 T ~ Teml Total Abaent Fresont Towmal
B Tital Todal Abaeni FPresent Tl
) 6 Partual Pastial Abscnt Abacnt Normal
10 20 ___Total Toasl Abient Present Hormal
1n F1] Total Total Abaent Present Homal
12 9 Total Total Abscnt Present Howmal
LE] k] Total Total Absent Fresot Heotmal
14 1% Total Total Mbacni FPresent Hormal
15 14 Total Tolal Abicnl Prescal Hevmmal
L] L] Partial Pastial Abaent Fresont Hiosmal
17 7 Total Todal Abiesar ~ Present Mol
1] 21 Totsl Totsl Absent Absent _ Mormal
N 16 Total Total Abscnt Absent Horemal
20 [ Totsl Totsl Abarnt Presomt Hexmnal

Figure 1.

(a) Penapical radiograph of
mandibular first permanent molar
selected for treatment by pulpotlomy -
dressing - calcium hydroxide with
radiolucences in the apical region.

(b) Follow-up 16 months afier
pu'lpmamy treatment. Normal
appcarance of periapical tissucs and
restoration of the integrity of the
lamina dura. Note the dentine bridge
formation.
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Figure L .
{a) Periapical radiograph of
mandibular first permanent molar
memnbrane,

(b) Follow-up 20 months after
pulpotomy treatment. Penapical
radiograph showing healing of
formation.
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SHELF-LIFE OF 5% SODIUM HYPOCHLORITE SOLUTIONS

I g

Jesus Djalma PECORA, BDS, MSc, PhD, Chairman.
iniverssdade de Sho Paubo, Rixrlo Preio, 57, Branl

Danilo M. Zancllo GUERISOLI, BDS
wsthILﬂmm.
Luiz Pascoal VANSAN, BDS, M5c, FhD
Usiversadade de Sho Pauls, Riberlo Preto, 5P, Branl

The effects of storage time and temperature on the
stability of 5% sodium hypochlorite solutions were studied
for 18 months. The samples were stored at ambient
temperature, lower part of refrigerator (9 *C) and receiving
direct sunhght The available chlonne was determined

each month by icdometric titration. All
ﬂdlmmmumum and no
difference in the chlonne loss was found among

the three groups.

The use of sodium hypochlorite (NaOCI) as an anti-
hrumdnnrmmm-.unur

seplic

JAVELLE (1792), a solution containing sodium and
potassium hypochlorite, according to PUCCT. This author
aleo relates that Labaraque's liquor, a solution containing
2 5% sodium hypochlonite, appeared in 1820,

acid to reduce its pH was proposed by DAKIN®, in order
o dismfect wounds dunng World War L

The introduction of 5% sodmm hypochlonite in dentistry
was made by WALKER", reinforced by GROSSMAN
and MAIMAN".

The effects of sodium hypochlorite on the pulp tissue
dissolution, on the dentin permeability, on the cleaning of
the root canal and its bactericide action were studied by
many authors, among them SHIH et al ", PECORA®,
WAYMAN et al™, BAUMGARTNER and CUENIN?,
JOHNSON and REMEIKIS®, BARBOSA et al' and
PECORA’

The purpose of this study was to investigate the effects
of 5% sodium hypochlorite solutions, for 18 months.

MATERIAL AND METHODS

ium hypochlorite solution used in this study
was dispensed at the Endodontics Rescarch Laboratory at
FORP-USPF, and its active chlorine concentration was
determined by iodometric titration. After this, the solution
'was divaded in three different groups, stored in amber glass
bottles tightly closed.
un this rescarch were determined by observing habits and

situations found in dental practocs.

The botthes were kept in the following conditions for
1% months: a) ambient temperature, away from sunlight;
b) lower part of refngerator (9 *C); ¢) receiving direct
sunlight by the mormang.

The quantitative iodometric titrations were made cvery
Nhﬁhﬁmanﬁmmﬁ:

: error. The amount of available chlorne of
cach experimental group was determined afer a arithmetic
mean of the three results.

RESULTS

Table | indicates the mean results of available chlonne
found in the 5% sodium hypochlorite solutions. stored at
statistic differences between the results (p>0.05). The lincar
regression analysis showed correlation by the level of 1%,
storage time and available chlorine of the solutions.

Figure | shows the degradation curves of the different
expenmental groups.

DISCUSSION

An essential factor in the success of an endodontic
trcatment is the comect cleaning and disinfection of the
rool canal system. [lis correct chemo-mechanical
preparation depends not caly on the ability of the dentist,
but also on the quality of the products used.

Sodium hypochlonite solutions are of an unstable nature,
due 10 the high rates of available chlorine loss. Knowing
this, the profiessional must give prefierences to fresh prepared
solutions, stored in amber glass bottles ughtly chosed; by
doing so there will be no nisk of using a NaOC1 solution
with available chlonne rates below nominal.

The statistical analysis showed that there is no influcnce
of temperature on the degradation of sodium hypochlonte
solutions, when stored in amber glass bottles tightly closed;
the loss of active chlorine over time was similar in the
three different experimental groups

T‘h:ml:ﬁu:dnﬁumﬂy:ﬂuwmmﬂmw
time excreise great cffect on the degradation of sodmm
hypochborite solutions.

As can be observed in table |, after approximatcly 300
days a 5% sodium hypochlonite solution has its avalable
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chlonnc reduced by half, no matter where the solutions
were stored. PISKIN and TORKUON', in a similar
experiment, found the same available chlonne boss in 5%
MNaOCl solutions stored at 24 *C, state that this
loss is reduced when the solutions are kept in low
temperatures.

The dentist docsn't necessanly noed to discard this
solution; 1t can be used in procedures where there i no
nood of high chlonne concontrations.

But, on the other hand, if the profiessional wants to use
a 3% sodium hypochlonie solution, he must do it in the 30
first days from the production date (table 1). As many

Table 1:

BS540 - 4T

professionals prefer 1o use a sodium hypochlorite solution
with avalable chlonne concentrations of 4 to 5%, the
product can be used for 150 days from the fedduction date.
After 510 days, it was observed that the solutions had
oaly 1% of available chlorine, this concentration is also
very utilized in endodontics.
Accordmg 1o the methods used and results found in
this study, we can conclude that when the 5% sodium
hypochlorite solution is kept in amber glass bottle tightly
closed, the available chlonne loss is directly proportional
to the storage time, independent of temperature conditions.

m—mw:mmmmtmmwmm:mmﬁmﬂim

respective chlonne loss over the time.

Storage condilions
Time Helrigeralor Ambient Direct sunlipht
(days) K30l Fo— NaDO1 oms (%3 [ [op—
L] 500 a0 500 0.0 5,0y 0.0
30 4.9 1.2 4.9 08 483 14
1 4.90 Lo 4.77 4.6 472 =6
. 4. 78 4.4 443 4 462 1.6
12 4.59 i ] 432 136 4.45 1.0
150 4.2 15.6 4.6 14.8 4.19 16.2
180 393 214 407 186 383 4
210 ) | IR Lé7 266 3153 29.6
240 3.6l IT4 iz i i ]
I R 34 113 354 197 4.6
3040 WL ] 6.2 116 5B 263 476
130 1EE 418 M0 460 138 514
360 26 41.2 136 L7 B ] 192 616
R ] 1A% 4.0 119 562 L.T 2 1
420 L6 S4B 1LE4 5 1.53 B4
450 123 Bl 1.58 G4 146 To.&
A% L6 b6 B 132 136 .9 T2
L4 1] LA40 TLD L4 T2 L i
Figure 1:

under different condilions.
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The purpose of the study is demonstrate the use of dental
iracisn as an alemative treatment fior unswcoessiul lateral
sealing of the perforation of a tooth prescnibed for
extraction, i which the patient showed an extensive
amalgam tattoo with significant cosmetic impairment

Key words: Dental traction, tatioo perforation.

INTRODUCTION

The number of patients who need parasndodontic
surgery” after unsuccessful endodontic treatment is very
significant. mmmpm“mﬂf

retrofilling or retromstrumentation, as well as the sealing
of the perforation in the floor of the pulpar chamber and
the: lateral side of the root canal.

There is a high rate of success when the precise
Hﬂmﬂm-ﬁmﬁtuﬁﬂmhgnﬂh
porforation are commectly diagnosed. The factors
pnior unsuccessful endodontic treatment can be decisive in
the outcome of future surgical procedures®

Several matenials are used for retrofilling and for the
filling of the lateral perforations. These present many
problems related to their use and manipulation dunng
surgical procedures, due to the difficulty of working in a
wet area, which is cne of the primary issues mvolved m
the chaice of the materials In the absence of adequate
retrofillng matenal, silver or copper amalgam are still
frequently used'”. The dentist needs 1o be aware that
amalgam can cause mfiltration and chromatic alterations,
eventually tattoomg the tissue,

In the majority of cases, the amalgam tattoo is brownish
o éven blush-black_ It 1s a common occurrence according
to BUCHNER and HANSEN® and HARRISON ot al *
occurring in four distinct ways: gum condensation durnng
restoration with amalgam; penctration of particles in the
MUCOus d.lmlghi by revolving mstroments durng the
removal of amalgam restorations; mtroduction of boose
fragments dunng dental extraction mn the alveolus or under
the penosteum; particles in contact for an extended penod
of tume with the connective tissue by 2 retrofilling,
with no prescription for treatment. BUCHNER and
HANSEN" descnibe the amalgam as an ment matenal and
according to ELEY*, when any mflammatory reaction is
noted, s extension depends on the size of the amalgam
fragment and its composition. The following clmical case
demonstrates the use of dentl traction as an altemative
treatment for unsuccessful lateral sealing of the
perforation of a tooth prescribed for extraction, m which

the patient showed an extensive amalgam tattoo with
significant cosmetic impainment

CASE REPORT

A female patient, L.C E, 28 years old, presented an
extensive amalgam tatioo on the buccal surface of the left
lateral incisor (Figure 1). Her pnmary concern was
cosmetic. After the anamnese, clinical examination,
radiographic analysis (Figure 2), and penodontal probang
(Figure 1), #t was confirmed that the tooth was lost, due to
the almost complete absence of the buccal bone. Prior
clmical history mdicated the presence of a fistula m the
buccal area, and a former attempt to perform kateral sealng
with amalgam £ years before the present examanation_ After
this surgery the patient reported gradual darkening of the
area. The normal procadure adopted m these cases is the
lifting of a total flap, and the removal of the pigmented
connective tissue. Several surgenies may be necessary for
complete removal. In this case, there was an  penodontal
pocket (7 mm) making extraction necessary. However,
extraction would create a depression, worsenng the
condition of the area even more. Orthodontic traction of
the tooth for extraction was planned. The coronary traction
i5 also called forced eruption, orthodontic extrusion, or
vertical extrusion. Slow traction enables the alveolar bone
to follow the tractioned tooth. An acrylic plate was
manufactured with a thickness of 1.5 mm (Figure 3a) with
occhusion properly adjusted. In the area of the tooth 1o be
tooth restniction, but also works as a reference pomt for
future removal

A temporary one with a “button™ of acrylic resin was
placed on the tooth to be tractioned, n whach an edge of
the elastic band was adapted The other edge of the elastic
band was adapted n the palatine area of the acrvlic plate,
as shown in Figure 3b. Several successive weanngs took
place n the tractioned tooth, at mtervals according to Figure
11, until the tooth was comtamed (Figure 4), so that the
fibers of the tractioned penodontal ligament may exercise
the highest possible potential on newly formed bone,
brngng along the alveolar bone” (Figure 5). Dunng the
tooth extraction a complete flap was made m onder 1o allow
acoess (o the conmective lissue attooed with amalgam. The
tisswe was removed (Figure 6). The Figure 7 demonstrates
newly formed bone tissue due 10 traction. The result was
such that osteoplastia was performed to enable better
shaping of the bone arca. Durning the second penodontal

BRAZILIAN ENDODONTIC JOURNAL - 46



itAZ ENDOD J 2 (1), 1997

mmﬁhmﬁmmau-dmm
asing a cuticle pliers (Figure 8). In order to prevent a
depression m the sutured gum tissee, 2 conpective tissue
raft was placed using material removed from the palate
1 ipure 9 demonstrates the sutured area with the conmective
rissue properly placed. After the last surgical procedure,
the healng process lasted 3 months antil the gum tissue
was completely healed. After this penod, an ostoo-
mitegrated implant was placed. Figure 10 (a and b) shows
the gum tissue before the treatment and after the implant,
and figure 10 the final result with the prosthesis in place

DISCUSSION

This climcal case demonstrates one approach for solving
cosmetic problems through traction, implants of connoctive
1ssue, and osteo-mtegralod implants. Cases hke this, where
the tooth was lost due to vanous reasons, ane COMMoN
chnical dentistry. Many professionals, in an attempt to
eovver therr mastakes, or because of lack of knowledpe of
thiz technique, extract the tooth. If the tooth treated with
the procedure descnbed above was removed, there would

5N 1403 - AT

mh!h!llhdlm:m: of the gum tisue and normal
i lm.hnﬂnnl'mﬂnﬁnmﬁw apgravated
by the amalgam tattoo :

Whm a tooth with a decp penodontal pocket is
extractod, there i3 no way 10 know the thickness of the bone
after complete remodelng of the bone area. Many times a
bone implant 15 needed to achieve sufficiont thickness in
order to obtam an exoclkent postioning for the implant. The
gum tssue also nomally results m an apical posstion on the
neighbonng tecth, needing several gengival grafts and
connective tissue grafts m onder to armve af a “solulon” 1o
the problem. Seldom are the results considered ideal,
especally when there s loss of gum tissue heght®

Skow dental traction acts m such way that the bone and
gum tissue follow the tooth, recovenng the height and
thickness of the bone, as well as the height of the lost gum,
even preventmg difficult treatment of the bone and guam tissue

This clinical case demonstrates a highly predictable
clinical treatment for cosmetic problems where the tooth
i5 host due to penodontal problems.

Figure 3.b
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Figure 8. ’ Figure 9,
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Figure 10. a

Figure 10. b

Figure 10 . ¢
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Figure 11.
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Figure 11 shows the wearing away of the tractioned tooth in relation to
time (days), 04, wears away 0.5 to | mm, next 8 10 12 days of a wailing
peniod. Mm:mﬂﬂjmlmwmmmm
procedure is repeated according 1o the noed of cach case

mm
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M&mmwmwm

Microorganisms and their products and subproducts
play an important role in the eticlogy an persistence of
duﬂmufaﬂaﬁumm Dndmbuu.lndm:ﬂ

hw&nﬁmﬂmmumm
them the phase of root canal sealing. The objective of the

present study was (o evaluate the stenilsty and antmmicrobial
acuugru!‘ cones. The study was conducted
on 110 gutta-percha cones of the followmg commercial
brands: Dia Dent (N = 25, Korea), Tanan (N = 25, 5do
Paulo, SP), Odacham (N = 20, Patrdpolis, RJ), Dentsply
(N = 20, Petropolis, RJ), and Kerr/Sybron (N = 20,
Michigan, USA). Using stenilized pliers, the cones were
removed from their sealed packages under a laminar flow
hood, mmmersed m test tubes containing thioghycollate broth
and ncubated at 379C for 20 days. Microbaal growth was
checked daily on the basis of the turbidity of the culture
on a plate moculated with the standard microbaal stram
Micrococens Iuteus (ATCC-9341) incubated at 379C for
24 hours. The resulis showed that microbial growth
occurred cnly in tubes containing cones of the Dia Dent
and Tanan brands (8% each) and that only cones of the
Kerr/Sybron brand did not show any antimicrobial activity.
These results permit us to conclude that it is necessary to
n general, gutta-percha cones present antimicrobial

7 Hﬂr words: Gutta-percha cones, extent of
contamination, antibacterial activity.

INTRODUCTION

The control of mfection durmg Dentistry procedures 1s
mmmlnmh:mﬁ:tnmﬁl l:mﬂmu:tmd for th

are some of the muuuuw.ﬂphnﬂnunnd for this
comtroft*

According to WARWICK?, today the prevention of
scrobial contammation durng the fabncation of products

15 maore important than ever because of the changes that
have occurred m the behavior offthe market. The protection
of a product aganst microbial contamination durng
manufacturing depends on factors such as the
microbiological quality of the components, 1.e., raw
mlummmummm
from natural products are susceptible/prone to
contamination and therefore should be submitted to
microbial monitorng before formulation.

If we consider endodontic treatment to be analogous to
the fabrication process, we shall clearly see the need to
evaluate the microbiclogical quality of cach mstrument and
of the equipment, matenals and products to be used. Ths,
lum to determmne the stenlity of the matenals

used, especially when they are stored for long period of
time before being utilized or when they are kept buned
mside root canals, as is the case for gutta-percha cones.
The direct contact of putta-percha cones with the penapical
region can serve as a vehicle for the transport of
microorganisms (o perapical tissues’, with the consequent
need o determine the stenlity of these matenals dunng
MONTGOMERY", in an analysis of different
commercial brands of guita percha cones from sealed
noted that 3% of the cones were found to be
contaminated after bemg removed from the scabod package:
MOORER and GENET* gquestioned the need for
decontammation of gutta-percha cones before thesr clinical
use since they observed a reduction in number of viable
hﬁunlﬂﬂph:qgm:—p-ﬂimnumﬂn
conés have antibacterial activity” Is this
Mmmm:ﬁw
of gutta-percha cones used clmically?

In view of the above considerations, the objective of
the present study was to determine the extent of
contamination of gutta-percha cones of different
commercial brands and their antibactenal activity.

MATERIAL AND METHODS

1 - Evaluation of the Extent of Contamination of
Gutta-Percha Cones

The following commercial brands were evaluated: Dia
Dent (Korea), Tanari (Sic Paulo, SP), Odacham
(Petrdpolis, RJ), Dentsply (Petrépolis, RJ), and Kerr-
Sybron (Michigan, USA), for a total of 110 gutta-percha
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cones distnibuted mto the aumbers and sizes
Dia Dent - 13 # 15 to # 40 cones and 12 # 45 1o § 80
cones; Tanan - 13 # 15 to # 40 cones and 12 # 45 10 # 50
cones, Odacham - 20 # 15 to # 40 cones, Dentsply - 20 #
15 to ¥ 40 cones; Kerr/Sybron - 20 # 14 to ¥ 40 cones

their seabed paciages under 3 lammnar flow hood (Veco,
Emiﬂ m-hﬂmmmm
COnNtaming modmm (Difco) and mcubated
n an oven & 370C for 20 days. Microbial growth was
wﬂymhhuhﬂhunﬁﬁyﬁﬁtmm

I - Antimicrobial Activiiy
Boxes contaming 103 gutta-percha cones (20 from
Dentsphy, 20 from Dz Dent, 21 from Kerr/Syvbron, 22 from
Odacham, and 20 from Tanan) were opened under 2
ﬂu’ih&pﬁu:-dﬂpm'-dm Petri deshes (20 x 100
mam) 20 mL Muelier Hnton Agar Medium
(Difico) moculated with the standard strain Micrococens
Inteus (ATCC-9341) by the pour plate method. The plates
were kept at room temperature for 2 hours before
mcubation, as recommended by MOORER and GENET®?,
and then ncubated at 370C for 20 1o 24 hours. Antitactenal
mtywduuundhrﬁ:ﬁumuflﬁm
haloes along the cone. After the incubation penod,
optimization was performed by adding |.0% agar gel with
0.1% triphenyltetrazolum chlornide (Merck) as
recommended by BEGUE and KLINE'. After gel
sobdification, the plates were mcubated at 379C for
approximately 30 minutes and the diameters of the
mnhibition haloes were measured with a mallimeter nuber

IS5M 1413 - 4T

IIIEL'USSIDH
cones are products essentially consisting
of 3 vepetal substance astociated witll ofher component:
that confer better physical properties on them, such as
hardness and radiopacity. These substances (znc oxide,
banum sulfate eic. ) cause the gutta-percha cones 1o have
diverse final properties. Their clinical mdication 15 based
on the fact that these matenals are well tolerated by
pﬂwultmb}'bn;miymﬂmnf
retraction, and 1= also based on their antibactenal effect.
The antibactenial activity of the cones and thoir abality to
climunate the microorgamisme that may be deposited oo
thear surface, as well as the nood for decontammation befors
thear clinical use, have been the of several studies.
mmmﬂhmmmmﬂ:ﬂﬁ
in the present study demonstrated the bactencudal activity
of the gutta-percha cones tested. Only cones of the kerr/
sybmh:nd:hdnupmu:ﬂuamuy MOORER and
GENET", m 1982, also detected antibacterial sctivaty
cones when using standard strams inoculated
mto culture medium. These mvestigators carmied out the
agar diffusion test, osmolardy mesurerments, MICIRCODIC
analysis, X-ray diffraction and scanning electron
microscopy studies to identify the biologically active
component which was extracted from the gutta-percha
cones. They observed that barium and zinc particles were
mobihzed or extracted from the cones when n contadct with
waler of serum, with zme oxide bemg the major compound
mobilized or extracted. They also observed that, the longer
greater the redease of zme from the cones. Zinc oxide, m
cones, i also responsible for thewr anhibactenal propertes.

Table 1 . Level of contamunation of 110 gutta-percha

cones of five different brands:
Bramd )
Peniitine (1] 3 (R0 i [ 2 (B0%)
Negative | 20 (100%) | 23 (92.0%) 20 (MM | 20 (100Ms) 13 )
Toinl 20 (1) | 25 (100 20 (1) | 20 (100 25 (1007%)
Table 2 . Diameters of the mhibition haloes of 103 cones of
five different brands m the presence of the standard microbaal siram
Micrococous hatews ATCC 9341
Mucrocooos bebosi (ATCC 93441)
Dimmeter |
Denbuply . 1 100 1an 140
Dia Demi 0 1o 160 1L
KerpSybren 21 00 oo 00
udnbram o 140 L6 148
Tamari 0 110 i70 53
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Thus, it 15 possible that cones of the Ker/Sybron brand
mduce the antibactenal activity.

In our study, wider dumeters of the gutta-percha cones
did not lead to greater antibactenal activity by mcreasing
the contact surface

With respect to the kevel of contammnation of the cones
tested, only the Dia Dente and Tanan cones presented
growth, both at an 8% rate, a result simalar to that reported
by MONTGOMERY". This mvestigator submutted the

“contamnated” gutta-percha cones 1o i vitro disnfection
with PPl and observed a 50% reduction of contammation
after 4 minutes of immersion, and | 00%% decontamanation
after & manutes of immersson.

SILVA et al ', after p guita-percha cones
of four different brands with various species of
microorganisms for varyng penod of storage, observed
that only one commercial brand presented safe condstions
for ubilization, and concluded that the cones should be
dismfected before use.

ISSN 1413 . a7

By companng the presence of antibactenial activity and
the extent of contamination, in the pregent study we
observed that some of the Dha Dent and Tanan cones were
contammated even though they presented antibacteral
activity. Thus, we agree with MONTGOMERY" when be
states that, even though gutta-percha cones present
antibacterial activity, m general this activity 1 not sufficient
to prevent bactenal growth.

The present data suggest the need 1o submat the final
product to “mcrobsological qualsty control™, and also to
ummﬂmﬂhpﬂﬂdm

CONCLUSIONS

I. Only cones of the Dia Dent and Tanan brands

contammation (8% i each).

2. Oaly cones of the KertSybron brand did not present
antibactenal activty.

3. There 15 no direct relationship between the
antibactenal activity of gutta-percha cones and thesr extent
of contamanation, so that i s necessary (o decontamnate
them before therr clmical use.

Figure 1. Antibactenal activity agamst Micrococous Intens ATCC 9341,
1 - o oo with and five zone of mhibiton; 2 - four with and two cones

wﬂmﬂuhmuﬂ

3= two cones with nanow haloss and four
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PENTINAL TUBULE DISINFECTION BY CHLORHEXIDINE SOLUTIONS:

AN IN VITRO STUDY.

Cristiano H F. Percsra da SILVA, DDS

U mvemsdade Gama Filbe, Koo & lancwo, BRI, Heaul
Kenio C. LIHA.. DS, MSe

Univerdede Gaena Filho, Rio de Jancwo, RJ, sl
b F. SH}I.II:IIIA I, M5

Unrversdale Fatheso de 56, Rio de Janoro |, 1), Brasd
Mibion de UZEDA, M5¢, PhD

Umvcrmdade Fodersl do Rio & Jancwo, B, el

'l'hu antibactenal effectivaness of three chlorhexsdine
solutions (0.12, 0.2 and 7%) was evalueted msde dentmal
twhules. Dentme cylinders prepared from bovine ncisors
and mfected with Streprococous sanguis were immersed n
chiorhexidine solutions for | mamte, | day or | week The
results showed that all sohuhons were effectve m disinfectng
dentmal tubules after 1 day of exposure.
Key words: Chlorhexidine, dentinal tubules;

desmfection;, Streplococcus samguis.
INTRODUCTION

The macrobiota of the mfected root canal = dommated
by anaerobic bactera®'**. Gram-negative bacilli are the
most prevalent; however, Gram-posstive cocci such as
Streplococcus can be isolated from root canal
miections,* and also  from lesaons of recurment dentinal
canes.” 5 somguis has ability to adhere to the hand tssue
and can grow under amaerobe: conditions mside dentnal
tubules'** _and therefore be able to act as a causative factor
ufp-mnﬁuuprm Previous studses
have that amtimcrobial agents can be usad to
climmnate mtratubular mfection as a coadjuvant measure to
chemomechanical treatment™ "2 | Chloreidine is ome
of the most effective on bacteria located mito dentinal
tubailes™

HAAPASALO AND ORSTAVIK® proposed a model
1o study mfection and dismfiection of demimal specimens

firom bovine mcisors. Earler studies attempted to
demonstrate the contammation and decontamnation of root
dentmn after apphcation of medscaments™** "= fior vanous
periads of time. Therefore, the purpose of this study was
to evaluate the antibactenal effectiveness of three
concentrations of chlorhexidne when used for different
ek of time m contact with dentme mfocted by 5 sanpms

MATERIAL AND METHODS

wanty freshly extracted bovine moisors were selected
for this study. The teeth were kept ovemight m 1% NaOCl
for surface decontamnation. The crown and the root end of
the tecth were removed. Pulp remnants and the comentum
were also removed m onder to obtam dantmal cylinders, as
descnbed previoushy'”

The specimens were placed sito glass flasks contammg
0% citnc acad AND were agitated for 3 manutes to remove
“"-'ﬂrhjw Speamans were thin autochved for 20

munutes at 121°C. They were then placed m tubes contaming
brain heant mfusion {BHI) broth (Difco, Detrost, M1, USA)
and mcubated at 37°C for | week to venfy sterilizaton.
Each tube contamed 15 dentmnal specimens. This procedure
allowed dentinal tubule penetration by the broth

After mcubation, each tube was moculated with 0.2 ml
of a recent culture of Streprococcus sanguis (ATCC 10586)
which was renewed every three days for one.

The gpecimens were then randomly divided mto four
groups of 15 specimens each. Dentmnal cylinders were placed
in tubes contaming 10 mi of 0.12, 0.2 or 2% chlothexadme
digluconate solution . Saline solution was used as the control
group. Each group was equally subdivded according to the
different periods of time (5 mm, | day and | week).

After each penod, the specimens were removed from
the chlothexadine solutions, washed twice m phosphate-
buffer saline solution (pH = 7.4) to elimanate the carry-over
effect of the antimicrobial solutions. Afterwards, each
specimen was then placed mto tubes contammng fresh
thioglycolate broth (BIOBRAS, Montes Claros, MG,
Brazil).

The specimens were mncubated at 37°C and the
evaluation of bacterzal growth was carmned out daly fior one
menth.

RESULTS

After the cne-day penod of ncubation, all cylinders of
the control group showed bactenal growth After five
minutes of mmersion m chlorhexidme solutions, 3076, 20%
and 80% of the cylinders submatted to 0.12%, 0.2% and
Regardless of the concentration of the chlorhexidine
solutsons, all dentmal cylinders were dismifiscted after | day
and | wesk of exposure. The neults are summanzed n
Table |

DISCUSSION

Several udies have demonstrated that several bactenal
strams penetrale mto dentmal tubules ' **'" ¥ 4= 8 sanguis
15 one of the MICTOOMEANSMS isolated from both
infiected root canals and recurrent dentinal caries’'*'*
Studses have revealed that this species can wvade and
consequently colonize dantmal tubules

PEREZ ot al"* reported that the bacteral penetratan
masde tubulkes depends on morphologpeal factors and cclbular
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arrangement. In addibon, Calas of al * justifiod the chosce
of X sanguis for their study due to its tendency to form
chams and, after a long penod of meubation, to form chusters,
enhancing ds penctration mito dentnal tubules.

& samguis can remain i tubules growing under
anaerobsc condations and kow availability of matnents, whach
suggests a possibility of renfection. This bactenal species
has a low Ks (saturation constant) m relation to nutnents, a
condition that allows it to sunive and multiply m this
macroenvironment. In this case, the use of antimscrobual
agents as an adyuvant to chemomechanical treatment has
beoen proposed. Chlorheradme 15 important because o can
antibactenal activity for a long time'*.

Thas chemacal agent has a large spectinum of antimecrobual
Iﬂl.i'l:j' bemng effective aganst fung and Gram-posstive

and Gram-negative bactena. ‘I'hagmltrmﬁm
vanes among microorganisms, with the
speckes bemg mone susceptible than m“'Eﬂﬂ"
related that the MIC (Mmimal Inhibitory Concentrataon)
value for chlorhexidme ranged between § mg to 132 mg/mi
agamst 8 sampwis

In the present study, we evaluated the effects of
chlorhexidine solutions (0.12, 0.2, and 2%5) n the
mﬂmmwmsm

. The specimens were prepared from bovime mcisors that
show smmlar morphologic features when compared to

RSN 1413 - 4790
hurran tedth ' The effectiveness of chlothexadme solutions
n ehmmating X samguis inside, dgnynal tubules was
observed after one day or mone of . After 5 mmates,

it was observed that the most effective solution was 0.2%.
However, & was also venfied that 20% of the specomens
were disnfected with the 0,12 and 7% concentratons. Two
phonomena may have oocurred. First, o 15 possable that the
0.12% soluton after 5 munites of exposure could not reach
the lethal concentration desper n the tubules, since X
sampuis has been observed at a depth of 792 mm m dentinal
tububes, second, it is likely that the strongest concantratson
of chiorhexadme solutson (%) used m thes study reacted
with some ingredsmnts of the culture medsam i the tubules
or with some dentinal surface components forming
complexes, whach may have decreased the actvity of thes
substance. In the other penods exammed, we did not observe
mmmhmhwmﬂm

Thas work was supported by grants from CAPES and
CNPq.

We are grateful to Fermando A C. Magalhaes, Hestor
assisanoe.

Table 1

Mumber of specimens that remamed contammated after treatment with the chlothexadine solubions

1%

Time: 0.12% 0.2% Control
5 min 4r/50 s Al5 515
I day oS s o5 515
| week (11 s o5 55
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NEWS AND ANNOUNCEMENTS

On December 03, 19%, Dr. JAFP
Figuciredo obtained his PhD degree, afer
prescnting a thesis entitibed Evaluation of fowr
radodentic sealers, inseried in rabbiis" oral
mwcos, by submwcous infeciion or iriplant
in polyeihilene fubes, contidering the presence
of pigmentation and the histological effecis
The examining commitee consisied of the
following members: Dr. Antonio Carlos
Bombana, Dr. Gilberto Marcoce, Dr. Maria
Anionicia Lopes de Souza, Dr. Hildeberio |
Francisoo Pesce (advisor of the study) and Dr. |
Roberto Holland. The members considered the
study valid and worth a grade 10 with
distinction and honor.

Last December, 1996, Professor Gilson
Blitzkow Sydacy got his FhD. degree at the
University of 530 Paulo - Brazil, afler submeting
his these entithed- " Ecological changes of
withou! the ute of calcium hydroxide pasie af
ciffisrent imes™ 0 the cxamining bodnd compesad
with the following members: Professors Loaciano
Miedo (Federal University of Parand) Jodio Humberio
Antoniarr, Hideberio Francisco Pesos and Cesino
Darte (Universty of 550 Paulo) and Carlos Estrela
(Foderal Univversity of Goids). Profismsor Pesce was
the advisor and the candidate was aproved with
grade 10 with Distinction and Honnor.

from Left to right: Professor Sydney,
Antoniarri, Melo, Pesoe, Dhare and Extrela

e

On April, 1997, Frof. Sydney was
promoted io a Chair in Endodontics al the
Federal University of parand after being
examined by the following Chairmen:
Professors Aitmen Marques de Sampaio and
Luctano Loureiro de Melo (Federal Universiiy
of Parand), Jodo Humberio Antoniaezl and
Hildeberio Francisco Pesce (University of 580
Paumlo §j and Roberio Holland {(Univerialy af
530 Paulo - Aracaivha Campus). We wish Prof
Sydney sucoess in conducting the Char alf
Endodontic ai his School

from beft right: Professor Pesce, Sampaio,
Syvdney, Melo and Anloniazzi
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Fatos cientificos revelados

sobre Thermafil®

ﬁhﬂpﬂﬂtﬁﬂhpﬂﬂﬂhﬂpﬁa
COm Hmhbﬁnmdnmm

onde foi empregoda o konico de condensopdo lnteral
Journal of Endodonsics 1992, 18: 6871

Qualidade do selamento apical

"A médo de inhirocdo poro os conais obiurados com

a Monca de condensordo kteral & da 2. 25 3 1 46 mm,

_ com condensocco veriool ¢ de 2,01 2 2,61 mm
¥ & com THERMAFE® & | 41 = | 16 mm.”
Joumnal of Endodonsics 1994; 20, 315319
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