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The Effect of Root Canal Irrigants on the Sealing Ability of
Different Sealers

Kok Kanal Irigasyon Soltisyonlannin Farkli Patiarin Orticuligu Uzerine Etkisi
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Introduction

Lirte al e mest important objectives in endodontic
Iherapy s disinlection of the enlite oot canal
svatem. climindbor ol the bactena, lheir products
and [he substrate. Belfore abluaation of the canals, !
Latortunateldy, the mechanical action of instnuments
isvable Lo reach the whole sareas of the rootcanal
syslem e 1o conpales miorpholoagics and e
Irrcgularitivs. Therelore, cleaning of the root canals
maye ot b performed Sodiom
LR R Y CRTH TS AT TS R T Ceneenbralions

L5 25 0 has been the arogant of chace booause

Cumplitely.

LELIRLEIFL

ob s antimicrobbal aetivity and  Bssoe dissolying
Abiifity £ Thas aetbmie robial alility ol ™ol esalls
feem e fenmalion ol hypochloross aced (00T
wlicn i Corfiaed with amganit gebins, HOCT euens s
ehival By Lhee asidation of sulphyedny| groups within
b toeial eneyme syslems, therehy disturpting the
tetabiolism, of the microoganism? 1O, also has
Been wilily used lor drrgation ot the oot canal
systeny, allhiougl it has less bactencidal activity.*
My cododontic Heralure contains many (eports on
complicalions daring rool canal irdgation including
murdvertent njection ol

TSRS

[0, dnte e periapical
(FLT T
Furttrermore. lhe major disadvantage ol using Maoc]
and 110 as that they are upable to completely
v Lhe simwear layer,

Al

Allergic  reactions o

Thi: smear laver which |5 consisted of pulpal tissue
rettinants, bacterid. and dentine debos, can be
tarced 1-5um intg the dentinal tubules, to create a
smear plug that reduces dentine permeability up Lo
785, This layer Is acid labile, and can be dissolved
by fluids with pH between 6.0 and 683 The
removal of the smear laver provides more efficient
disinfection and improves the seal of root fillings
due o penctration of sealer into the open dentinal
lubules thus.decreasing microleakage ®

More recently, the ability of acids ar chelating agents
to memove the smear layer has gained a great deal
af altention.® When used as an endodontic irrigant.
COTA has.an efficient chelating action. dissolving
mineralized antd  promating  smeardres
sinfaces Lo oblain maximum cleansing effect after
instrumentation.” Therefore. chelating agents such
as EDTA o

[FERITRES

KEDTA are fecommended o use in

combination with MaQCL Liolios el al.” have shown
that Tubulicld plus which has 3 % EDTA and .59
binzalkonitm chlorite. regardless of the method of
instrumentation. removed the smicar layer, openeed
the dentinal tubules and kel only minimal debis,

Chlorhesihine gluconate seems o Be ctledtive in
reducing the Badterial omiceofoea i the infecled
it canal but has nnoellect on the pulpal tissoe
remnants.” Its major advantage s prevention o
micrabial activity with residual effects in the oot
canal system for 48 to 72 houes” Chloehesidinge
lucenmate. by oatbaching oo Bacberal  cybopilasimie
membranes causes the Joss o osmotie DBalane e,
and results o the [eakaoee of intracehalar malerial ®
It alser By o hydrosyapatite o soll ssacs,
fled Mo

Changing  their eleclnical

with
Bacteral inding, | Cetresiding composed of 002 &

cllare Nidine  glucopate and 0.2

RETIRTRTH

celrnice, s

another  allermative Lo Mol Cetnmlde  (oetiyl
trimethyl ammonivm bromidel. 05 a guaterncry
ammoniam cornpround anl o stroek] Calionig

detergent that is elblectve  agalnst many  Gran-
and bactenia”  Severil

Studdies aye shown al chlore sidine ghuconate s

posilive Cirsm-negative

alale b remove: soear laver, or Lo prevent the
tormation of smear layer ! 1 A possible clinical
advantage of chlorhexidine gluconate over HaOC] s
its low toxicity.! Another advantage is that it could
bi: used in patients that are allergic o RaCL' On
the other hand. its major disadvantage is the lack
of ability to dissolve necrotic pulp tissue.

Good obluration and adhesion of  AH2ZE (DeTroy
Dentsply, Ronstanz, Germany! on the rool-canal
walls have been demonstrated.” AH Plus (DeTrey
Dentsply) have improved its properties. including
longterm dimensional stability.” Because of the
chemisiry of the epoxy amines. the material no
longer releases tosic substances ke formaldehyde
compared to AH26:' The sealer AH Flus is based on
epoxy amine resins, and is a recent material on the
markel. it is desrribed as having a faster setting
time, with maore  pronounced Lhan
AN2E. Diakel, a polyvingl resin cement has begn
also reported to prive an adeguate seal !

raclicyracity

Failure of rootcanal treatment can be attnibuted to
a number of causes, bul leakage through The rool
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filling itsell is thought to e a major Lactor 2 The
wse of soame dismiectant solutions during reol canal
preparalion may have an adverse effect on the
adheslon of scalers to root canal dentin. Therefore,
Lhe i Gf this studdy wiaas oo evaluate the effect of
four differenl endodontie imgants on the sealing
ablity of b different canal sealers,

Materials and Methods

Actotal el 96 imlacl single-rooted human mandibular
remilars weére carciully Cleancd o chiminate takar
sl lissue remimants,  followed By mimiersion i
lislifled water condammmg thymod cryvstals until use
Pl pare psaaration ol the teeth was carried ol by the

St peralon,

Canal preparation

Pl Crosnis were remaoved 2o over the cemento-
catane] junction withe a high-speed fssure bur and
waler spray: After manual explortion ol the canals
a o sie TH el (Denlsply Mailleter. Gallaigues,
Switpertand) wlth a0 rubber stop was introduced
carctudly o cach canal until it was just visible in
e apical lotamen, This leogth was recorded and
iy was subtracted o give the waorking length of
the rool. The instrament was used with a half tum
reaming oction until the e became loose within
the canal, Step-back fMaring of the canal was
performed using larger files at lmm intervals
mantpulated in a flling action, The file wsed to
prepare Lhe apical stop was used to recapilulate.
Slep-back preparation was completed after the use
of lhree files |larger than the file used to prepare the
apical stop. A size 45 file was used to establish the
apical stop and step-back technique was performed
up to a slze 80 file, The eighty teeth were randomly
distributed to four jrrgation groups each including
20 specimens;  Then, each irrgation group was
divided into two canal sealer groups of 10
specimens cach (Table 1)

Canal irrigation and obturation

Irlgation with: 2mL ol (rrigant was perdormed at
gach instrument change. using a 27gauge needle
attached to'a 10mL syringe and SmL ol imgant was

used tor final irrigation. After final irrigation, all rool
canals were dned with paper points. The specimens
abturated  with gulba-percha poinls
(Hyvgendo and root canal sealers, Diaket (3M/ESPE)
and A Plus (Dentsply) using the Tateral compacction
techinigque. A standard size gquitta-percha cone was
fittedd to the working length with Lug back, The
sealers wore mised acCording to the manatacturer’s
istrocctions, and applied 10O the walls ol the canal

standarthized

with a size 40 Kilile, The master cone correspanding
bes the Last maastce agieal T was Tghitly coated with
the sealer andd placed by the canal, Finger spreaders
angl wipe 200 andd 25 qulta-percha cones wae piadil
T lateral Compaction. Cutla-pereha cones wer:
actded until the spreader prenetrated nlo e coronal
anethird ol the ool canal space. Aller obiburation,
hot plugger was used T remove eaoess utlapescha
Imm from the cemento-coamel unction, Fioally,
the access covities of all teeth were restored wilh
glass wnomer (Retoc-til, Espe. Secteld, Goermmany).
The tecth were then incub=ated for 10 days al 370
to allow the seator o set, Then, the lecth were
coated with fiest layer of ail pohsh (Ladcame.
Paris. Frances, coverlng the whole tooth, elading
the coronal restosation of the access cavity, bl
leaving a0 2mm arca acound e apical foramsen
uncodted. One secomd  coal
applicd with a polish of slightly difterent color than

the first.,

hour later, A Walh

Tahle L. Test groups

Groups Ivigation solution  Canal Sealer
| .55 e Mall [Haket
2 525 M Mald| AN Fls
3 3 Tl Moty Draza st
3 3 HyOy All Flus
5 Tuibuslicied plus [aket
[ Tubutbickd phes A Flus
7 Cutrendin ket
& Cetrexidin Al Flus

Control Groups

Ten leeth were used as controls, For positive
controls, the canals of 5 teeth were enlarged as
described above., but the ot canals were nol
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fillek, Five teeth serving as negative controls wers
vompletely covered with nall varnish following the
abturation of the sool canals,

Staining and clearing

After 1 b of deing, all specimens wene immer
seed i Irlia ok Pelikan. Hanover Germany) for 24
Boat 37 €0 A the end of s perkod, the feeth were
rrsce with running water, and lighitly somibbed 1o
perrieme e residee feonmt he estermal surace., The
Nl prodish was removed with o raeor Blade and the
teeth wore soaked in acetone for Th tooremove
resiclues of gl polish, Thie weeth were ale-dned, and
e were preganed for clearing. They wene demi
meraliacd i Smbol &% nitee acid 1o appraximately
S othays unbil the teslore was rulsbery complition of
chermineratization sas conlinmed when a pin woudd
preass Leough e aalmportant pat of the rool. The
Al was 4l dasly . and the teeth were agitated
vl by

Thee Leath wene el under running tap water lor 24
havrs, and were then debydraled o ascending
gracdies (PO -0y of alcohol. Finally, the teeth
woele cleared and slored in methyl salicylate at
v temperature for 3 weeks, until they became
clear: thus, visuahzation and measurement of india

ink penetration would be possible.

Evalualion

Fow  elimination of  bias, apical leakage was
measuree] Independently by two evaluaters in a
f:i_liud-lulm:d lashion, Each obsenver judged the
dapth of the: stain independently according to the
standard ranking for leakage. I the abservers
achieved differsnt  scores. readings  were
performed  undil a tonsensus was reached. Al
measuremenls obfalned by means of a
stereomicroscope |Olympus Co. Tokyo, Japan) al
A6 magnification on an arbitrary scale:

FIEwW

were

0 Dye nol visible on the canal wall
| Dye infiltration up to 1 mm

2 Dye infltration up Lo 1.5 mm

3 Dye infiltration up Lo 2 mm

4 Dye infileation more than 2 mm,

A noneparameltric. onesway ANOVA  (Ruskal-Wallis)
test was used Lo detormine whether there
significant differences among the irtigation daroups
canal

Wt

far  each sedlers,  Fairwise  comparisons
wore performed wsing the Mann Whitneyd! test
with aned  the
sinificance was selas pe0.05 in all tests, However
after Bonfemonh correction, this levelwas mesel as

[ 40,0005

Bomlermomi correetion lisarl ol

Results

The  apical
Table 2.
contrals durdnd the experiment: howeyver, positive
contrals showed [eakage dlong the entire leogth ol
the oot camal Althowaghe AL Plus demonstrated Jess
lcakage than Diakel, the leakae differences arwng

ricroleahkae SN

Mo leabage was abserved e negative

SUOCS Sl

the canal seabers wene foured b bae statistically
sianificant i Cetrexidin and  Tubuliond plas groups
(p=0.05), but were pot significant o MaGCl and
hyelroggen peroside (0L gromps 11:--“,1]53'.
Coetrexidin presented  the  lowest  level ol dye
penctration followed by Tubuolicid  plus. Lealbage
scores  [requently observed lor Cetreadding weng
0 and | iFigs. 1221 excepl two specimens in Diaket
group. However., all four leakage scores except O
were obsernved i the MaOCl and HLO, groups
(Figs. 3-41.

Table 2. Leakdge scores m different expimrientad groups ins L4
[on ¢ach yroup,

GROLPS
SCORES I 2 3 4 3 8 i ]
| . i
I Fi i 7 S fi ¥ z
2 5 1 |
3 3 | - 3
B ] 5 2 2 3 3

When the sealing ability of two different root canal
sealers was compared: we determined thal Lhere
were statistically significant differences In Tubulicid
Plus and Cetrexidin groups (p=0,003), There were
not  statistically  significant  diferences belween
Diaket and AH Plus when elther 5.25 % MaOCl or
H.0, used as an irrigant solution (p=0.005),




EL Oghek Far Qe 2006, 25: 8377

ol B

ey e e AL s G ayenag B

T e sttt phorograpde shemwang gk

i Levkm (e gronnpe eerganeal winl) ™ il
P itdn Dhaikan ey 11

Mol il

& Represenratyye photogmph shoswong geade boapacal

loabeage Tropany the oisiipe ieragaeed ) wards FT2E 22 annad Bl sy
AT gl A romege b3 D oo evident shiroaghan 1ha

LU EL TN AR T CAIE T Car TV DIV LA Bteepe Linien 2 i



Sevigrman, Tuoun, Arar, Ecath

When the sealing ability of Diaket was determined
stalistically  significant  differences found
Petwesn 5:23% HadC! and Cetrexidin and 5237
MaQC] ard Tubulicld Plas (p=0.005 On the ather
Band 1,0, was nol skgniticantly difterent  from
Larlresiding Tubalicwd Tlus and 5:25% NaOCl when
Dilked was useed asacanal svaler (p-0.005

wore

Consiclenmg the sealing ability. of Al Plus: both
505 W Nal and N0 showed the statistically
sianillcanl dilterences Trom Cetrexidin and Tububieid
Plers opre 000

Discussion

Fven thenmby vabonis methods Bave been usesd (o
Lhar

eviluation gl imlcroleakage. o universally acoepted

dssitas e apoality ol il canal oseal o by

muethond st does st exdst for the assessment of
studdies dye
bacierial danalysis ol

lzakae include
leakage,
tadinlabeled e penetmtion, dissolution of hard
tissue,  dlearing  of  Jeeth,
fadioisatdpes, clectrochemloal methods  and  gas
mthods,
arcomuost conmmantly preferred sinoe this is simple
1 s

bl coloured

Jrenelration

spectiometsy ol

chromaligraphy " Among  these dyes

Cheap, sule easy 1o handle and widely
availabie. " Therefore, this s a common moethod 10
explore apical leakage of root fillings atter splitting
the rouls or after Clearing them Y9 The main
acdvantage of the cleanng technique is that in a
transparent Looth, dyve penetration can be observed
in three dimensions, which enables the reading of
the  masimum of dye.!* The clearing
technique seems W be’ more precise in detecting
leakage than thé cross-sectional approach. because
the loss of part of the dentinal tissues and dye
lorresponding Lo 4 thickness egivalent Lo that of
the saw blade) is.observed as a result of sectioning
itsel. ' In addition. clearing makes it possible to
askess leakage magniludes (o lenths of a milimeter,
whorids  tross-sectioning only  determines  the
presence of |eakage, Clearing leaves the rools
Intact, thereby it not only reduces the working time.
bt also affords grealer information. Since there
dppears oo b poosignificant differences between
the amounl of leakage oltained by passive or by
negaliviepressure penctration methods, '™ a passive

exlent

tye penctration lechnique was preferred in this
sty

The ledhaage marker used in this stucly was India
ink: Although it has been sugaested that metbwiene
Blue bad a comparable leakage too Bulyric acld;
whichi Is @ metabolic product of micooorsanisims,
and has a low molecular weight, coabling deepse
peenetration aliang rool-canal Giling than India ink, '
the Latter was used due ta several disadvantages al
methylene bluae, 1 is qeported that methyiene biloe
Pt bes gy dissolve durimg the demineralizalion
and clearing process ' oand the cod (ELTI ]
il ot tes

the carlyon paedicles ol

the dye penctration  is sometbmes

determine, ' Howeven
fchia ik dre stabile during the decaloficalion st
AU the clearing process ® e particles i e Tdia
b s i thas sty are Bess an o coueal 11 siae
Wy Jpm, and this ok can penclrale a0 0,220m-
Bacteria Dlter."™ Therelore, bacterial nvasion of an
apical seal seems o be unlikely i this dye did ot
succeed in penetrating into the raot canal via o gap
Between the rodt-canal seabler and the canal wall.
Chiong et al™ noted that bacterial ingress and ndia
Ink penetration peovided 0 simiiar rank order fof
the seabing alulity of the materals tested. ndia ink
has been shown o coisist of a range of paricles
in sizes hetween 0.3pm and BOOpm in diameler,
Approdmately 8% of the particlos were smaller
than 160w " As dentinal tubules have an average
diameter of |.65pm"’ these particles are capable of
entering the tubules; Also, approximately 374 of
the particles were below 20.90pm.t® Therefore,
they would be able to penetrate cervical contraction
gaps (7-22pmi obsenved i vikro, '® Youngson et
al™ teported that india ink staining tended o
appear less intense than that of other tracers such
as-ecosin, methylene blue; and silver nitrate. This
might have been due to the small percentage of
particles within India-Ink. which were small enough
o enter dentinal tubules. Furthermare,  Lthey
suggested that the decreased tendency aof ink to
enter deéntine might be of benefit as it could
decrease the problem of differentiating true leakaye
from dentinal permeability, 12

One of the desirable properties ol irrigants is smear
layer removal. Many authors have demonstrated
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that canal surlisves without a smear laver permit
penctration ot iling maaterials into patent dentina
Lubles, inereasing the contact suface, improving
e chamic il rotention and reducing the possibiility al
e abarge throtgh the illed canal ® Sew scalers
are moshly polvmers. Becaose of ther good handling
charatlensiie s they have been extensiviely, used a6
A sibers TRey Bivee aogoond Hhow, seals well To dentin
worklse ok allonss Tora sufbeiend working e
Phne resolls ol thee present study dndicated  that
Frefugabion ol the rosel canals switty MaOC ] alfise ted) thee
siatlimeg anlaihiby of AN pilas and Diaket 1.0, also haed
arg aeerse et an the sealing alilliey of A0 plas,
Mlbatiedor oof ol repoded that rrgation ot
tie ool canals with Madul and 1,0, ddversely

ales bedl the Bdrud stecmogth ol several dentin bonding

[Hu"-'\.'i‘“'

syslems levcoronal supealivil denting Morns of af =
dlsor b that rigadion o the ool canals with
ML prescdsie e signbiicant by Large e fon et
Beamed stresnagth of denbing bonding resims 10 1ot
cantd denting In oo gpecent  study,  Tothun and
Prrhian== Shevweel hal intracoronal Bleachiog with
0% carbamide peroxide of which end product is
At HLE e ered with the sealing ability of resin

cumposite coronal restorations:

Cenerally, NalCl is believed to damage the organic
vomponenls of dentine. mainly collagen. This may
imluence the penetration of monomers into the
teminemalized dentln structure. Additionally, aparnt
tron: being anellective deproteinizing agent. MaOCl
atso @ potent binlogical oxidant. since il breaks
down to sodium chloride and osvgen.™ H.0, also
Breaks down Lo owater and “oxygen. Oxyvgen from
such chemicals causes strong inhibition of the
interfacial polymerization of dentin bonding resin.
The generation of oxygen bubbles at the resin-déntin
interface may alse interfere with resin infiltration ol
the tubules and Internubular dentin. -/

Atcording o the results ol this study,  leakage
produced by MaQCl and 1,04 seemed Lo vary from
e olber brdgation solutions. This pay be altributed
ta brocaking down of MaDC) to sodium chlonde and
gayuen, This oxidizing action of NaOC) leads to the
oxidation of same component in the dentin matrix
that s critical for the interfacial initiation of
polvmerization of the resin systems, leading lo

lotver bond strengths b The generation of osyien
Lutibles: at  the inberfate oy alsa
interfere with resin anfiltration into the tubmibes and
Intertubuter dentine. 1O, may also osieliecollagen
ar other matris components, thereby dnterfere with
the mtarfacial polymerzation of the resin.?

resit-dentin

Lviber thae comdition ol 1his study. Cetresitin s
Tuetviabic fed Flus allisbwacel bactter sesalineg lolowing room
MaldCl ardd 11,0, Micraleabage
stanies ob He grosips drviggated with Tolsullewl s
wites higher  than

lithmeg than 3250

Hiose ol Cefrexkm derligated
oromips; Tt were lower than those ol NadQcl sl
T, deriegatedd grontges Tar both oF the canal sisalers
Sinee there s o lach ol rescarch oegaedingg the el el
Ol Tubulic k! Plus on e microleakags ol Canal
ey, we wene ol alshe DO oo pare ol ri|||:]i.r|ﬂ.
Many authory have demonstrated That camal sorfaces
without o smear Laver pengit pemaebralion of “canal
seatliers dndo patien] dentinagl bubsales, ingroving
miechaneal retention and redocing the possitality ol
ke roleakade thrandgh the Hled canal, Lidlios eb al’
thin methoel ol

strmmentation, Tububicidd Plos removed Ty smear

Showed fedgardlcss of  the

layer, opencd the denteal tubules and el only,
minimal debris. It has been claimed by the
manufacturer that the additives in Tubulicid Plus
decrease the viscosity and Lhe surlace tension,
Therefare, ils high wetting ability and improved
infiltration may provide the removal of the smear
layer.”

The potential for chlorhexidine gluconate use in
endodontics has been dearly demonstraled by
numerous investigators.” However there is no
literature available about its interactions with canal
sealers,

Turkun ef al** found that when Cetrexidine was
useed as both working and final irrigating solutions,
it prodtuced more effective rool canal cleanlingss
than both Cetrexidine used only as a final irrlgating
solution, @nd 3.23% MaOCl used as working and
final irrigating solutions, Thus, In the present study,
same irngating solution was used for hoth working
and final irrgation In each groups. Somma ¢f alt!
compared 1% MNaOCl and Cetrexidin and reported
that Cetrexidin was more etfective than [ MaOCl
Vivacqua-Gomes of al" assessed in vitdo coranal
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microleakage  atter  rool-canal
dilferent endodontic hridants. and showed 1hat the
chlorhesidine gel oviscous formi did oot terere
with the sealing ability of the sealer
thedr  tesulls,  Chlochesidine  gel allowed  beiter
scaling than 1 BadDt ] whereas the comhbination
af 1% MaOC] willy 2% @ hlerhisiding gel shoiwed the
worst results, In that reaction. MaOC] dissoclates tn
ey HLL 8 et 010 s
willy  the

HUAHEE e

breatmrent,  wasing

Atcording te

the ehlonde groap then

s clhlorhesidine  moderule i the

(M resulbinge i chbodbie sidine
ehlewicle N CE L The viscous dark-Dirown precipitate
material stadned the dentine and dhened to e
roet-anal  wallse 0 ol not e completely
removed from e root canads, protsably actinig as
resictual T, daamading the seal of the roobcanal

[k, st Lavtstingg € ool mid toleahage,

T present sbudy demonstrated  That
il e sidine (luconate and Cetimide  contalning
freicpation soldion. Cetresiding died no

averse et o the sealing ability of the canal

s
have  an
TR

Conclusions

The resulls of the present study andicated  that
ML el ML, adversely  affected  the sealing
ability ¢ ALl plus, and NaQC| adversely alletted the
gealing ability ol Dinkel. Tublicid Plus and Cetresidin
el ol Rave an gdyverse effect on the sealing ability
abt AR plus and Diakel, According to the findings
and 'within the limitations of this stody, i can be
cancluded that the use of Cetrexidin or Tubulicid
plus, plays an imporiant role: in minimizing apical
microleakade of fEsin based canal $ealers. Both can
be considered as allernative endodonlic irrigants
with no adverse cffects on the aplcal seal. Froperties
of wn ideal irgant include to be tissue or debrs
salvent. 1o have low Loxicily, low surface tension in
arder 1o flow into inaccessible. areas, o make
[nbrication. sterilization, and remove the smear
byer, Other factors include availability. cost, case
of use, convenience, adeguate shelfl life, and ease
af storage, Withoul irmdation. instruments become
qulckly ineffective due Lo debris accumulation.
Macl canodissolve pulp tissues and is of prime
impotance i canal mstrumentation, Until whether
in demonstrated,  ohlorbeaidine and Tubulicid Plus

are effectivie i pulp lissue debsidement as well:
thiy cannot be considered supetion to MaQCl, From
this perspective. future studies are still needed o
find out the methed that Will neutralize the adverse
edlect of the most popular [ridation solutions on
the sealing abality of resin-based canal scalees.
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