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INTRODUCTION

m

INTRODUCTION

obturation with three dimensional fluid tight seal of the root can

complete al system is a

p in successful root canal therapy; it should provide a flujq tight se

critical St al to inhibit

(ration of bacteria and their byproducts into the cleaned and disinfected canals. Thus
pelle

s materials and techniques for obturation have been developed from time to time,'
yarl ) ‘

The primary objectives of endodontics are total debridement of the pulpal space
1 ’

development of a fluid—tight seal at the apical foramen and total obturation of the root

2
canal systenl.

According 0 Ingle the most common causes of endodontic failure is incomplete
obturation and 59% endodontic failure were due to leakage in the root canal seal’
Microleakage between root canal filling and root canal walls may adversely affect the
outcome of root canal treatment. Therefore, complete obturation of the root canal system
with an inert filling material and creation of an apical seal have been proposed as goals

for successful endodontic treatment.’

The three main objectives of obturation is to remove all the bacteria remaining in the root
canal system and to stop the influx of periapical tissue derived fluid from re-entering the

. 4
root canal and to prevent coronal leakage of bacteria.

In the past root canal filling materials and techniques have been developed in a hope to
achieve total root canal obturation.” The root canals have been reported to be filled with
amalgam, balsam, bamboo, cement, copper, gold foil, iron, lead, oxy-chloride of zinc,

paraffin paste, plaster of Paris, resin, rubber, silver points, tin foil and a lot more

materialg °
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INTRODUCTION

ha was first introduced by HILL (1847) i
Gutta’PerC ) in restorative dentis
. try and G.A.
afl (1867) in endodontics. Gutta-percha is a dried coa
gulated extract of
e plant of

Bo\vrn
 alaquitim Blanco genus of sapotaceae family.’
é

Gutta
e, It 1S known for its excellent properti : .
practic perties that is-Chemical ili
stability;
o s 0, Ao < ala i1k ’
biocolnpatlblllty inert nature; ability to adapt to the canal walls, low tissue irri
) e trritation, its

pet manency (Wein 1962, Grossman 1983) and heated gutta-percha possesses th
e property

of flow.

Chemically pure Gutta-percha exists in two distinctly different crystalline forms (« and
an

B

That can be interconvertible, so taking advantage of the phase transformation of the gutta

percha >>>>> 8

Numerous methods have been proposed to fill the root canal. Current techniques are still

based on gutta-percha and sealer to achieve this goal; despite the advent of numerous

techniques and rotary instrumentation systems, the lateral compaction technique remains

as a widely used option because of its simplicity and low cost.’

Recently newer materials have been introduced for better obturation like Guttaflow and

C-point.

Guttaflow (Colten\waledentAltstatten, Switzerland) is a thixotropic root canal filling

material which combines the sealer polydimethyl siloxane with fine gutta percha powder.

iti . b S
s the first sealer\gutta percha combination which is flowable at room temperature.b The

ilicone-based matrix are distributed

fi
inely ground gutta-percha powder and the s

hOmo . i . .
geneously after mixing. Gutta-Flow has very promising properties because of 1ts

insolubilj . L .3
bility, biocompatibility, post-setting expansion, great fluidity, and for providing a

s composition. Nano-silver is a

thin
film of sealer. Gutta-Flow has nano-silver in it
2






RESULTS RESULTS

ysis

st anal
S /

jarized as Mean &+ -
qumma : SE (standard error of
ot the
Mmean). G
: roups we
re

e way analysis of vari
y of Y variance (ANOVA) and ¢

c e Signiﬁcanc

€ of mean

. petween the groups was done by

- w11CC
jifere” Fukey’s HSD
ISD (honestly signi

ficant

est after

ost hoc t RSE L
o rtaining normality by Shapiro-W
ro-Wilk’s test
and

gifere?

homogeneit)’ of variance by Levene’s test. A two-tailed (a=2)
=<) p value less tha
n 0.05

(.05) Was considered statistically significant. Analysis w
ere performed on S
PSS

(\\’indo“’s version 17.0).

pesults and Observations
The present in Vilro study evaluates the stereomi i
croscopic comparative analysi
ysis of
microleakage in 100t canals obturated with lateral compaction (LC), Guttaflow (GF), and
5 , an
Cpoints (CP). The outcome measure of the study was microleakage measured in mm

The objective of the study was to compare the microleakage among the groups.

Sample and group

n single rooted premolars extracted for

i
the present study, total 30 intact huma
orthodonti : .

ontic reasons with closed apices were included. randomise equally in three groups.

arized 1n Table 1 and also

The
Sam . ;
ple, material used and allocation of groups 15 summ

depicted in Fig, |
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able 1: pistribution of samples, material useq

Group name

and allocation of groups

RESULTS

—Jused
Mﬂtcrml | No of samples
G (n=30)
”
pERCHA USING oup 1 -
' Group 2
GUT TAFLOW SYSTEM with p -
mnstCI’ COlle
Group 3
C pOINT with bio-ceramic p —
sealer

- -Table 27 Observed microleakage length and-width-at interface of root-canal filling

(mm) of three groups

E_l__u

Microleakage length (mm) | Microleakage width (mm)

Group 1 SNO | Coronal | Middle | Apical Coronal | middle | Apical
L 1 0000|0000 |0.589 [0.000 |0.000 |0.430
2 0000 10.000 0000 |0.000 |0.000 |0.000

3 5000 10000 |0.140 |0.000 |0.000 |0.000

4 0.000 5000 10,000 |0.000 [0.000 |0.000

5 0.000 —o.’oo’(')'_’o.’oéo"’o.?ﬁ”ﬂoo 0.000

6 0.000 57000 | 0.000 |0.000 | 0.000 0.000

7 0000 _ |0.000 |0.000 0.000 | 0.000 |0.380

2 5000 10000 5000 | 0.000 | 0.000 0.000

9 0.000 0000 | 5000 | 0.000 | 0.000 0.000

—500 1 0.000 | 0000 | 0.000 | 0.000

T 10 | 0.000 _?'.O_/ ’O‘TJE’WW —
—— 3.000 | 0.000 ’o%g%’ ’555’5’ o o
58 | 0.000 |0 0253 |7 Rk -

R L L



%f 0.000 h
/ 2 | 0.000 |0.000 Too— [0.000 |
3 0.000  |0.000 |
4 0.000 | 0.000
5 0.513 | 0.000
5 0.000 | 0.000
7 0.000 | 0.000
g 0.000 | 0.000
9 0.000 | 0.000
(10 [0.000  [0.000
| 3.000 | 0.103 | 0.000
e 15810229 | 0.000
%SD Group 3
G- |1 [0000 100007
| 2 0.000 | 0.000°
3 0.060 10250 10.000 |0.000 [0.800 0000
| 4 0.000  [0.000 [0.000 |0.000 [0000 1650
i 5 0.000  [0.000 [0.000 [0.000 |0.000 10.000
| 6 0.000 0.000 | 0.280 [0.000 [0.000 |0.000
7 0.000 | 0.000 |0.130 ]0.000 |0.000 |0.250
| 8 0.000 | 0.000 |0.120 |0.000 [0.000 |0.000
| 9 |0.000 0000 |0.000 |0060 |0.000 |0.940
10 |0.000 |0.000 |0.000 |0.000 [0.000 |0.000
Mean\
% 30000012 [0.050 o066 0012 ]0160 0.586
3 1581 | 0.027 |0.112 |0.124 |0.027 |0358 |0.700
N e ———




[eakage width of three groups.
(c10
n]lcr I

an
ofe l\le

ﬁ.,,l ) //T\gi;roleakage Width (mm)

0.253

0.300
0.250 -

o3 viicroleakage (Mean = SE, n=10) of three groups
shle >+ ©

C GF Cp F VALUE P VALUE
03420033 0.050 £0.050 0.253+0.133 2.02 0.151
[ —

Tile 4: Comparison (p value) of mean difference in microleakage between the

goups by Tukey test

Mean P value q value 95% CI
:d'ﬁfffn(,‘e

\

0.004 1.000 0.06 -0.30t0 0.30

0.199

0.267 2.69 -0.50 t0 0.10

;: 0203 —

~_ 0.25] 2.74 20,50 t0 0.10
\



RESULTS

ic roleakage length of three groups,

e Miccroleak
age Length (mm)

0.076

yficroleakage at interface-

The microleakage at interface of the root canal filling and the dentinal wall (mm) of three
sups (LC, GF, and CP) is summarized in Table 2. Table 3, Fig.1 and Fig.2 both showed
fat the mean microleakage of CP was highest in compare to LC, and GF and least in GF
GF<LC < CP).

Umparing the mean microleakage of three groups, ANOVA showed similar
tiroleakage among the groups (F=2.02, p=0.151) (Table 3). Further, comparing the

" microleakage between the groups, Tukey test also showed significantly similar

P00s) enificantly (Table
g

microleakage among the groups 1 and 2 i.e. did not differ si
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V years
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posed or pain full tooth which was consider
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0
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aier. However,
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Saocess of non-surgi o
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) The meticulous cleaning
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Jl'sthree dimensional fluid tigh
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" ofbacteria, fluids, and che

’
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, intertace

¢ gaps at the !

opi e three
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otany type. Thi - obtura -

tives of © - percolatio
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al exudates into the root ¢

eriapic anal space,
of P Pace, to preyen, re-infection, (
¢ . 1~oical envir  for ti 0
icf”l . b1010g1°al environment {or tissue hcalmg to tal
ot ake place, '2
pf uration ha o1
@ o canal obturation has generally been considered g
[} o aQ
et " In tl t ohe of the principle
ol il n the past variou
: ilure. S Material
i dontic fa als and techp;i
Iques |
nd Sl

ave been tried

<eal. The scaling ability and adapt

permatic S¢ ability of v

arious root cang| filling
 qudied over years and it was found that none of th ;

riqlc were ¢ available material
,u“ hermetic seal. Thus bec

o ause of the ah
o ove reason currently used

ilize several materials for obturation.
s U

Numerous techniques have been

improve adaptation of the sealer to the root canal wallg and to reduce its film

13

& ttempts have been made to resolve this problem by variation and modification in

mauon technlque as’ well as. matenal mcludlng Gutta percha Guttaﬂow and C-pomt

\fzeshal and Massler showed by way of isotopes that in a root canal procedure, Gutta-
wcha gives the best apical seal among the commpnly used root canal filling
echniques.M Gutta—percha. is the most universally used solid core root canal filling

zerial fo date. Chemically pure gutta-percha exists in two distinctly different reversible

mstalline form (alpha and beta). =

atis study; 30 freshly extracted single rooted pre molar teeth extracted for orthodontic

. . and
“ns were used for the study. The teeth were observed under magnifying loop

, fracture and
%l for the absence of jmmature root apices, cracks, root caries

. iological saline
. . ile physiologica
“Mon defects, Afer extraction, the teeth were placed in stertie P

at cement-enamcl

g : ctioned
N at room temperature, cleaned ultrasonically and sectl

Jing
0n yg; )
Ing water cooled diamond disc.
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DISCUSSION
tion Was performed by a crown down technique using Prot
aper next N

. ~oated between each instiu ati i
P irrige mentation withy 2%

e o8 NaOCI for I minute and

| flush of 17% EDTA (pH 7.7) w

as done for i
g 3 minute for removal of sme

e 1 ar layer

the canals were washed with normal g

(]- . )
cinally e GU et al.’® (2009),wu et al. 7

8

1 . dl. 2
2009) and Cecchin et al.”” (2010) concluded that the Smear layer should be removed in
i

0 allow for better penetration of the sealer into dentinal tubules
er < < .

ord

o Plus was chosen as an endodontic sealer in Group (1), and Endosequence bioceramic

caler was chosen as an endodontic sealer in Group (111).

oH Plus is an epoxy-amine resin based sealer and had improved properties including
olor and shade stability, good esthetic demands, casy to mix, adapt closely to the wall of
-» Iﬁﬂi’:Pll'éP"’.r‘ear Tgb_t; ca&aiﬁ prov1de mlnimal—Sh;lnkageupdnsettmg -and- "ip;oéshésses
qustanding long term dimensional stability, shorter setting time and more radio opacity
ssproved by S. Khedmat et al.'?
AH Plus showed greater adhesion to root dentin than epiphany or any other root canal
sealer”” This is likely due to the fact that, as an epoxy resin based sealer, AH Plus had
better penetration in the micro irregularities and dentinal tubules, which increase the
mechanical inter locking between sealer and root dentin after the expansion of gutta-
percha. This fact allied to the cohesion among sealer molecules, increase the resistance to
moval and displacement from dentine, which can be translated as greater adhesion.™
AH-Plys i reported to expand slightly during sett.ing resulting in lower leakage.
Soceramic sealer (Endosequence; BRASSELER USA) Endosequence BC Sealer is

~

Ie : : : , sturer as an
“ently Infroduced Calcium Silicate based BC sealer, described by its manufacturer as ¢
ing ) . ~resence of water to set

oluble, radiopaque, aluminum-free material that requires the presence of wi

 harge, 2122



o’ ' i !
¢ canal walls. Adding to this, hi
11gh pH (12.8) during the ip;
Initial 24 ho
urs of the

Kes this sealer strongl o
~rocess T gly antibacteri
se([lﬂg . aCtella].zl
are (WO major advantages associated with th

amic materials as root

Therﬁ
irstl , their biocompatibili

E= patibility prevents rejection b
y the surrounding tissues

‘-{lﬂﬂl 55816

bioceramic materials contain calcium
phosphate which ¢ nh

ances the setting

__¢pioceramic and re : .
pmpemes of sults in a chemical composit;
Similar to tooth and bone apatite materials, thereb rystalline structure
’ reby improvi
) Ing sealer-
ynding. However, On% major disadvantage of th aler-to-root dentin
€se materials is i
1s 1n the diffi )
Culty in

- them Trom the root canal once they are sef for la
0Ving nal once they are set for later retreatment or post.

: reatment or-post-space

post-space -

pTeparation. .

sfier sealer placeme
p nt, the canals were obturated accordi
| ing to manufacturer’
nstructions. After the com ' ion 4I tu n m mc N
completion of obturation, The obturation material in
erial was removed 1
dl groups up to 2 mm api v y h
g apl1 I 1
apical to the orifice and cervicall and sealed with restorati
orative Glass

TTT—
0% humidity to allow the sealer to set

were ﬁlen 1 .
eft in i : m fr
incubator undisturbed for 72 hrs at 37°C, after re oving from dye

) the S 1
N pecimens were washed with water and dried.
ing ]
the speci ' .
pecimens were longitudinally sectioned using a slow speed diamond

4
assessed

iSc_ Th
© Qualit
y of api : '
apical seal obtained by root canal obturation material can be

: 25 : .26
fluid transport clarification”

Varig
Us m
e -
thods like bacterial penetration24
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DISCUSSION

® electrochemical methods*’ anq 8as chromatography*

however, seem to be the most widely uged3! 32,33
reﬂ (eStS,

: pba tr" g peneu'ation method was used bee

ot require sophisticated materials, Methylene blue dye w

ause of ijtg simplicity, ease to
tll“

I as used as it

¥ 3.4.5) its molecular size is similar to bacterial by-products 17 A°® such
(p I{ . b)

I can leak out of infected root canals to irritate peri
cid which ¢

apical tissues. This
o

setrate more up the canal than any other isotope traces. The teeth
to pel

< found

Wi

B
-5

ically in the dye because in a study by Melvin et al, when teeth were
Jaced V€

el

11 in the dye the alr was trapped n the middle and did not allow the dye
m onta y1 :
r€3~~

renoﬂ'ate flllly

les were examined with a Wﬂd Heerbrugg stereomicroscope under
e

ulting samp o

The 1&

urface u L — esence or
rf ce smg eica’ appllcatlon Software to determme the pr

s atlon S
f 4-‘\”'magmﬁc

sence of dye-

,w"m.mlcros

the specimen (as in
face to be examined, needs no pretreatment of p
view of the surface

)

34
i meters.
viich can done by visual interpretation of para

ofical analysis.
) - statistical anal)
- submitted fors
' 1ts were Su
“obturation material itself. The obtained rest
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' ost wide
Latery) Compaction of gutta-percha has remained the m ing ability of
o . ealtt ¢ J
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~1 for evalua
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furatip - ften used as a € o of use,
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| VISCUSSION
uming lack of homogeneity of gutta-percha Mmass, increased nump £ void
€r o1 voids

5. and less adaptation to canal walls and irregularities®

anufacture i
0 W™ I claims a better seal and
j

ability pecause of increased flowability and the fact th
p

o ada at this material expands
&«

0.2%) On setting, enhancing its adaptation to root dentin wallg 3’

:h"lhtl} &

’ 1atel’31 expansion of C Points is claimed to occur non-uniformly, with the
- sability depending on the extent to which the hydrophilic polymer is pre-stressed
i contact with a canal wall will reduce the rate or extent of polymer expansion.

(e of the Prime reasons for increased microleakage in C Points would be due to limited
oisture availability from intraradicular dentine for the expansion of the polymer.
?me@ofé, the canal was blot-dried with béﬁer pomts b eifcz)vreiﬂle"sAeéler—wésiaﬁbliéﬁ.’ '

p tis smdy, Gutta-flow was found superior to Lateral compaction technique and C-
pornt.
The most likely explanation for low mean microleakage score in group 2 would be the
eting expansion of Guttaflow by 0.2 % as claimed by manufactures, and validated in
sudies.” Post setting expansion are supposed to exhibit favorable sealing properties since
“ansion maximizes the movement of the material to fill voids and gaps between the
" cone and the root canal walls and permits flow into canal irregularities to fill lateral
s and apical deltas, 32

' : i icroleakage
“aluating the results, it was observed that C-point group shows highest Mict N

£ i . for increased
" fter) compaction and Gutta-flow. One of the prime reasons for INCres

' g b ilabili from
"“Cfoleakage in C Points would be due to limited moisture qvailability I

lad; -
‘ular dentine for the expansion of the polymer.



DISCUSSION

n microleakage of three groups,

’ ANOVA
meé

showed similar

the groups (F=2.02, p=0.151) (Table 3). Further, comparing the
among

petween the groups, Tukey test alsq showed significantly similar
1 ‘crolfiaka g°
j

e among the groups 1 and 2 i.e. did not differ significantly (Table
5) microleakag

AP
(7

y






CONCLUSION

dy compared the microleakage in oo €anal obtyrateq Wwith C.
study

fESeﬂt iﬂ,vitfo d Gutta-percha with AH Plus sealer. With the results obtaineq after
fﬂiri i saflo™” an rison the following conclusion were drown frop, this study-
F"iﬂ;oﬂ and cornpad that C-point shows highest microleakage.
A [t a5 observe w and Gutta percha with AH plus seajer shows no statically
) Though Gut:ff:rence in microleakage, the better results were shown by
sig“iﬁcant
Gutt;ﬂow'



