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KRATAK SADRZAJ

Cilj: Cilj ovog rada je bio da se ispita kvalitet
krunicnog zaptivanja kod zuba opturisanih lateralnom
kompakcijom primenom metode poprecnih preseka korena
zuba.

Materijal i metod: U istraZivanjima je koris¢eno
98 ekstrahovanih jednokorenih zuba, koji su endodontski
obradeni i podeljeni u dve eksperimentalne grupe. Svi
kanali su obradeni STEP-BACK tehnikom preparacije
kanala korena uz primenu 2.5% rastvora NaOCI. Uzorci
prve grupe su nakon instrumentacije tretirani rastvorom
EDTA radi uklanjanja razmaznog sloja. Svi kanali iz
obe grupe su opturisani tehnikom lateralne kompakcije
primenom pasti SEALAPEX, AH-26 I KETAC-ENDO. Zubi
su nakon opturacije potapani u 1% rastvor metilen-plavila
tokom 6 dana i potom serijski presecani poprecno na
razlicitoj udaljenosti od gledno — cementne granice radi
evaluacije krunicnog mikropropustanja. Svaki poprecni
presek je posmatran pod mikroskopom na uvelicanju 50x.

Rezultati: Dobijeni rezultati su generalno pokazali
da je u uzoraka opturisanih pastom KETAC-ENDO
uocen veci prodor boje nego kod SEALAPEX-a i AH-26.
Statisticki znacajne razlike uocene su u grupi gde razmazni
sloj nije uklonjen. Razlika je bila visoko znacajna i
izmedu uzoraka zuba opturisanih pastom KETAC-ENDO
i AH-26 (p<.001) i izmedu KETAC-ENDO i SEALAPEXa
(p<.001).

Zakljucak: Rezultati ove studije ukazuju da je bolje
krunicno zaptivanje ostvareno posle primene pasti AH-26
i SEALAPEX nego posle primene KETAC-ENDO cementa.

Kljué¢ne reci: Kruni¢no propustanje, paste za opturaciju,
razmazni sloj
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SUMMARY

Objective: An in vitro comparison of coronal micro-
leakage of three root canal sealers was performed using
the dye leakage method.

Methodology: Ninety-eight single-rooted human
teeth were instrumented and randomly allocated to two
groups. In the first group, root canals were treated with
EDTA to remove the smear layer. The roots in both groups
were obturated using laterally condensed gutta-percha
and Sealapex, AH-26 or Ketac-Endo as the sealer. The
teeth were suspended in 1% methylene blue dye for 6 days.
The teeth were then rinsed, sectioned perpendicular to the
long axis and evaluated for coronal dye penetration.

Results: In general, Ketac-Endo root canal sealer
showed greater dye penetration than Sealapex and AH-26.
A statistically significant difference in the coronal pene-
tration of the dye was found in the group with intact smear
layer.

Conclusion: Highly significant differences between
AH-26 and Ketac-Endo (p < 0.001) and Sealapex and
Ketac Endo (p < 0.001) were found.

Key words: coronal leakage, sealers, smear layer
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Trodimenzionalna hermenti¢na opturacija kanalskog
sistema korena zuba bioloski inertnim materijalom, kao
Sto je gutaperka u kombinaciji sa razliCitim pastama, jedan
je od osnovnih preduslova uspesnog endodontskog lece-
nja. Pri tome je neophodno da materijal obezbedi dobro
zaptivanje za zidove kanala korena u svim segmentima.'
Dugo se smatralo da je apeksno zaptivanje glavni razlog
za neuspeh, ali je brojnim istrazivanjima potvrdeno da je
i kruni¢no zaptivanje takode klinicki relevantan faktor za
uspeh terapije.>> Medutim, i apeksno i kruni¢no zaptiva-
nje kanala korena zavisi od brojnih faktora, ali pre svega
od hemomehanicke preparacije kanala korena, prisustva
razmaznog sloja, tehnike opturacije, i vrste paste za optu-
raciju kanala.*8

Za proveru kvaliteta kruni¢nog zaptivanja koris¢ene
su brojne metode (bojeni rastvori>®%) SEM?, radioizoto-
pi i trodimenzionalna kompjuterska metodologija.'® Ipak
najprakti¢nija i najjednostavnija metoda za ovu vrstu ispi-
tivanja je metoda bojenih rastvora (indijski tus, metilen
plavilo, srebro nitrat) zbog preciznosti, jednostavnosti i
prakti¢nosti.!!

Cilj ovog rada je bio da se ispita kvalitet kruni¢nog
zaptivanja kod zuba opturisanih lateralnom kompakcijom
gutaperke i primenom metode poprecnih preseka kanala
korena zuba.

Materijal i metod

Kao materijal koris¢eno je 98 ekstrahovanih jedno-
korenih premolara. Krunice zuba su presecane u predelu
gledno-cementne granice dijamantskim diskom i prime-
nom visokoturazne busilice i uz vodeno hladenje. Instru-
mentacija kod svih uzoraka je uradena primenom STEP-
BACK tehnike. Radna duzina instrumentacije je odredena
za 1| mm krace od duzine endodonskog instrumenta (# 10)
kada se pojavi na vrhu korena. Uzorci zuba su instrumen-
tisani do veli¢ine # 50 i tokom instrumentacije ispirani sa
5 ml 2,5% rastvora NaOCIl.

Nakon preparacije uzorci zuba su podeljeni u dve
grupe (po 45 zuba) a 8 zuba je koris¢eno za pozitivnu i
negativnu kontrolu. U prvoj grupi preparisani kanali su
tretirani 17% rastvorom EDTA i 2,5% rastvoom EDTA
radi uklanjanja razmaznog sloja. Finalno ispiranje je ura-
deno sa 3ml destilovane vode i potom su kanali osuseni
papirnim poenima.

Po 45 zuba iz obe grupe je takode podeljeno u tri
podgrupe (po 15 uzoraka) i opturisano lateralnom kom-
pakcijom gutaperke i primenom pasti AH-26, SEALAPEX
i KETAC ENDO (Tab. 1). Glavni gutaperka poen je apli-
kovan u kanal i potiskivan lateralno i apikalno primenom
odgovarajucih nabijaca i dodavanjem pomo¢nih gutaperka
poena. Opturacija je kompletirana kada viSe nije mogao da
se plasira nijedan pomo¢ni gutaperka poen.

The main objective of a successful endodontic treat-
ment is the three-dimensional obturation of the root canal
system with a biologically inert material such as gutta-
percha in conjunction with various sealers. It is important
that obturating materials show a good sealing ability.!
Although apical leakage is considered a common reason
for endodontic failure, coronal microleakage appears to be
of equal or greater clinical relevance as a factor of endo-
dontic success.? Unfilled access cavity or microleakage
through temporary, or even permanent filling materials,
may result in root canal contamination.> The quality of
apical and coronal seal depends on several factors such as
chemomechanical preparation, the presence of the smear
layer, obturation technique, the type of core material and
the sealer.*> Many different methods have been described
for the evaluation of coronal microleakage (dye penetra-
tion 3%, SEM 7, radioisotopes and three-dimensional com-
puterized methods ®). One of the most convenient and
widely employed method is the dye penetration (indian
ink, methylene blue solution) due to its sensitivity, sim-
plicity and convenience.’

The aim of this study was to evaluate the coronal
sealing ability using the root cross sections method in teeth
obturated with lateral condensation of gutta-percha.

Materials and methods

Ninety-eight human, single-rooted premolars were
used. The crowns of the teeth were sectioned at the
cement-enamel junction using a high-speed bur and water
spray. Working length for each root was then established at
Imm short of the apical foramen using a #10 file, and the
step back flaring technique was used to instrument each
canal three sizes larger than the first file that bound at the
established working length. The root canals were instru-
mented to a #50 K file, and 5 ml of 2.5% NaOCI was used
for irrigating each root canal.

The prepared teeth were randomly allocated to two
groups (of 45 roots each), a eight teeth were used as posi-
tive and negative controls. In the first group, root canals
were treated with EDTA and 2.5% NaOCI to remove the
smear layer. Final irrigation was carried out with 3 ml
of distilled water and root canals were dried with paper
points.

Each group was further randomly divided into three
subgroups (15 roots each), and obturated using laterally
condensed gutta-percha and one of the following sealers:
AH-26, Sealapex and Ketac-Endo (Table 1). The main
gutta-percha cone was inserted into the root canal and lat-
erally condensed with a spreader followed by the fitting
of accessory cones coated with the sealer. Obturation was
complete when no additional accessory cones could be
placed into the canal.
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Tabela 1. Testirani materijal i distribucija zuba
Table 1. Tested materials and distribution of teeth
BROJ KORENOVA
MATETIJAL PROIZVOPAC NUMBER OF ROOT CANALS
MATERIAL MANUFACTURER BEZ RAZMAZNOG SLOJA  SA RAZMAZNIM SLOJEM
WITHOUT SMEAR LAYER WITH SMEAR LAYER
AH 26 Detrey, Dentsplay, Kostanz, Germany 15 15
SEALAPEX Kerr, Manufacturing, Co 15 15
KETAC-ENDO ESPE, GmbH, Oberbay, Germany 15 15

Kruni¢ni deo kanala je privremeno zatvoren tankim
slojem KAVITA (ESPE GmbH, Seefeld Germany). Posle
opturacije zubi su ¢uvani u fizioloskom rastvoru na 37° C
u uslovima apsolutne vlaznosti tokom 8 dana. Posle ovog
perioda svaki koren je premazan sa dva sloja laka za nokte
izuzev lmm oko kruni¢nog dela i zatim potopljen u 1%
rastvor metilen-plavila.

Osam zuba je opturisano metodom lateralne kompak-
cije ali bez paste. Cetiri korena su premazana sa 2 sloja
laka celom povrsinom 1 sluzili su kao negativna kontrola,
a ostala 4 zuba su premazana sa 2 sloja laka izuzev 1 mm
oko kruni¢nog dela i posluzili su kao pozitivna kontrola.

Posle Sest dana uzorci su uklonjeni iz rastvora meti-
len-plavila, isprani osuseni i potom na svakom korenu dija-
mantskim diskom napravljeni popre¢ni preseci na udalje-
nosti Imm, 3mm i Smm od kruni¢nog dela korena (SI. 1).
Svaki popreéni presek je posmatran pod mikroskopom na
uvelicanju od 50 puta.

The coronal part of each root canal was sealed with
Cavit (ESPE, GmbH, Seefeld Germany). After obturation,
all roots were stored at 100% humidity and incubated at
37° C for eight days. After this period, each root was coat-
ed with two layers of nail varnish, except for 1 mm in the
coronal area, and immersed in aqueous 1% methylene blue
dye. Eight roots were obturated with laterally condensed
gutta-percha without any sealer. Four of these roots were
covered totally with two coats of nail varnish and served
as the negative control. The other four roots were covered
with nail varnish, except for the coronal 2 mm, and served
as the positive control.

After six days, the roots were removed from the dye,
rinsed and sectioned perpendicular to the long axis with a
diamond disc. Three sections of each root were made at
1 mm, 3 mm and 5 mm from the coronal area (Figure 1).
Each section was evaluated under a light microscope using
a 360-degree protractor and a goniometric eyepiece at x50
magnification.

1 mm

7/ Gutta-percha cone
Imm

- Sealer

5mm

Slika 1. Serijski poprecni preseci u krunicnom delu korena i kriterijumi procene prodora boje.
Figure 1. Serial cross-sections at the coronal part of the root and criteria of dye penetration
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Za procenu kruni¢nog mikropropustanja izmedu
materijala za opturaciju i zida kanala korena zuba korisce-
na je sledeca skala (12).

- 0 —nema prodora boje
- 1 —slab prodor boje (90° ili ¥ obima kanala, Sl. 2)
- 2 —srednji prodor boje (180°ili % obima kanala)

- 3 — potpuni prodor boje celim obimom kanala (Sl. 3)

Stepen prodora je procenjivan posebno na svaki
kanal, a statisticka analiza dobijenih rezultata i kompa-
rativna analiza uradena je primenom neparametrijskog
KRUSKAL-WALLIS i MANN-WHITHEY U testa na
nivou znacajnosti p<0,05.

Slika 2. Prodor boje u zub opturisan gutaperkom i pastom Ketac-Endo.
Presek na 5 mm udaljenosti od krunicnog dela (ocena 1).

Figure 2. Dye leakage pattern of tooth obturated with gutta-percha and
Ketac - Endo as sealer. Section of root at 5 mm from coronal area
(Score 1)

Rezultati

Dubina prodora boje u kruni¢nom delu korena za
svaku grupu zuba prikazana je u tabeli 2. Kod uzoraka sa
pozitivnom kontrolom uocen je kompletan prodor boje na
svim presecima, a kod uzoraka negativne kontrole prodor
boje nije registrovan ni u jednom uzorku.

Analiza kruni¢nog mikropropustanja u uzoraka optu-
risanih pastom KETAC-ENDO je ukazala na zna¢ajan pro-
dor boje kod svih preseka zuba (ocena u skali 2). Uzorci
zuba opturisani pastom SEALAPEX i AH-26 su pokazali
slabiji prodor boje (ocene 0 i 1). Razlika je bila statistic¢ki
znacajna izmedu uzoraka opturisanih SEALAPEX pastom
i pastom KETAC-ENDO (p<0.001) u grupi gde razmazni
sloj nije uklonjen. U grupi gde je razmazni sloj uklonjen
razlika nije bila statisticki znacajna izmedu testiranih pasti
za opturaciju.

Criteria of the dye penetration between the canal seal-

er and the root canal wall were defined: (10)
- 0 - no penetration (absence of the dye)
- 1 — slight dye penetration within the root canal

(up to 90° or 4 canal volume) (Figure 2)

- 2 — moderate dye penetration within the root canal

(up to 180° or % canal volume)

- 3 — complete dye penetration within the root canal

(full volume) (Figure 3)

The dye penetration score was determined for each
tooth. Values were pooled for each group and statistical ana-
lyzed using non-parametric Kruskal-Wallis test and Mann-
Whitney U test and the level of significance set at p<0.05.
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Slika 3. Prodor boje u zub opturisan gutaperkom i pastom Ketac-Endo.
Presek na 1 mm udaljenosti od krunic¢nog dela (ocena 3).

Figure 3. Dye leakage pattern of tooth obturated with gutta-percha and
Ketac - Endo as sealer. Section of root at 1 mm_from coronal area (Score 3)

Results

The depth of dye penetration in the coronal area
for each group is presented in Table 2. All positive con-
trols showed complete dye penetration. Negative controls
showed no dye penetration in all specimens.

Considerable coronal microleakage in obturated
canals was observed with the Ketac-Endo in both groups
(score 2). Specimens obturated with Sealapex and AH-26
exhibited less coronal penetration of the dye (score 0 and
1). There was a significant difference between Sealapex
and Ketac-Endo groups with the smear layer (p<.001).
However, no significant difference in dye penetration was
found in groups without the smear layer.

A statistically significant difference was found in
Sealapex group between specimens with and without the
smear layer (p<.001).
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Tabela 2. Dubina prodora boje kod testiranih materijala

Table 2. The depth of dye penetration of tested materials

AH -26

SEALAPEX

KETAC-ENDO

SLOJA SLOJEM SLOJA

OCENA
SCORE

LAYER LAYER LAYER

BEZ RAZMAZNOG SARAZMAZNIM BEZ RAZMAZNOG SA RAZMAZNIM BEZ RAZMAZNOG SA RAZMAZNIM

SLOJEM SLOJA SLOJEM

WITHOUT SMEAR  WITH SMEAR  WITHOUT SMEAR WITH SMEAR WITHOUT SMEAR WITH SMEAR

LAYER LAYER LAYER

Imm 3mm Smm

Imm 3mm S5mm Imm 3mm 5mm

Imm 3mm 5mm Imm 3mm 5Smm Imm 3mm S5mm

0 / 12 15 / 9 14 / 12

1 / 3 / / 6

2 2 / / / / / / /
13 / / 15 /

15 / 10 13 / 10 15 / / 12
/ / 5 2 / 5 / / 2 3
/ / / / / / / / 13 /
/ 15 / / 15 / / 15 / /

Testirajuci razlike u dobijenim rezultatima izmedu
dve grupe uocena je statisticki znac¢ajna razlika samo izme-
du uzoraka opturisanih SEALAPEX pastom (p<0,001).

Generalno receno, rezultati ovih ispitivanja ukazuju
da je bolje koronarno zaptivanje ostvareno primenom pasti
AH-26 i SEALAPEX, a neadekvatno zaptivanje prime-
nom paste KETAC-ENDO.

Diskusija

Brojne metode i tehnike se koriste u proveri kvaliteta
veze izmedu tvrdih zubnih tkiva i materijala za opturaci-
ju kao $to je SEM, radioaktivni izotopi, semikvantitativne
metode prodora boje i kompjuterizovane tehnike.®3-1°

U ovim istrazivanjima metod bojenih rastvora je kori-
$¢en zbog preciznosti i moguénosti jednostavnog i jasnog
ocitavanja prodora boje na popre¢nim presecima. Mnogi
autori u kvantifikovanju linearnog prodora boje radije kori-
ste uzduzne®'3 nego popre¢ne preseke zuba.'* Ove studije
prilikom procene boje daju sigurne podatke o prodoru boje
na vidljivom preseku, ali ne i na pokrivenim povr§inama.
Limkvangwalmongkol i sar.'* na serijskim popre¢nim pre-
secima debljine 0,5 mm od apeksa korena zuba prodor boje
procenjuju ocenom ,,uocava se“ ili ,,ne uocava se*. Sa serij-
skim presecima se prekida kada se boja na preostaloj povr-
$ini se¢enog korena vise ne uocava, ve¢ se registruje kvali-
tetna trodimenzionalna hermeti¢na opturacija.

U ovim istrazivanjima na popre¢nim presecima je
jasno uocavana cirkumferencija kanala i prodor boje na
razli¢itim nivoima korena (I mm, 3 mm i 5 mm) i time
olaksana kvantifikacija prodora boje. Serijskim poprec-
nim presecima od kruni¢nog dela prema apeksu moguce
je registrovati dubinu penetracije duz opturacije celom cir-
kumferencijom kanala korena zuba. Medutim, problem u
ovoj metodi penetracije boje sa serijskim poprecnim pre-
secima je u tome $to se analizira mala povrsina pa to moze
dati neadekvatne i neprecizne rezultate!?. Medutim radi

Generally speaking, this study indicated that better
coronal seal was achieved by AH-26 and Sealapex, while
an inadequate seal was noted with Ketac-Endo.

Discussion

Several methods are available for analyzing the
coronal seal between sealers and dental tissues, such as
SEM, radioactive isotopes, semi quantitative methods
with dye solutions and three-dimensional computerized
methods.®1°

In this study, the dye penetration method was used
because of its precision, simplicity and the possibility for
direct scoring under a microscope. Many authors use lon-
gitudinal %3 rather than cross sectioning.'* These studies
offer good results on dye penetration on visible but not
on covered surfaces. Limkangwalmongkol et al. made 0.5
mm cross sections from the apex and evaluated every slice
with a yes/no score. 2 The sectioning was continued until
no more dye was seen and a good 3D hermetical obtura-
tion was achieved.

In this study, the circumference of the sealer was
evaluated after making cross sections at 1 mm, 3 mm and
5 mm from the coronal area, to achieve optimal quanti-
fication of dye penetration. The amount of dye penetra-
tion was assessed by considering its depth and the pen-
etration along the circumference of the sealer. However,
the problem in this dye penetration method is that a small
area is analyzed and therefore, the data may be inadequate
or imprecise.!> However, in the present study, a micro-
scope with x 50 magnification was used to obtain precise
results.

In this study, methylene blue dye was used because
of its smaller molecular size which results in superior pen-
etration ability and its better performance during the meas-
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preciznosti u ovom istrazivanju je koriS¢eno uvelicanje na
mikroskopu od 50 puta sa umetnutim razmernikom.

Izbor metilen plavila sa malim molekulima za pro-
cenu koronarnog zaptivanja u ovom istrazivanju je potvr-
dio njegovu dobru kontrastnost i penetraciju i mogucnost
lakog ocitavanja volumetrijske mikropropustljivosti.” Ovaj
pasivan mikroprodor boje je takode blizak klinickim uslo-
vima i prodoru oralnih fluida.

Takode, ni uklanjanje razmaznog sloja ne moze pot-
puno eliminisati kruni¢ni mikroprodor, jer na to uticu i
brojni drugi faktori u opturisanom kanalu. Rezultati ove
studije ipak pokazuju da razmazni sloj uti¢e na linearni i
volumetrijski mikroprodor i time nesumnjivo i na uspeh
opturacije.’ Zato je neophodno pre opturacije ukloniti ovaj
sloj i na zidovima kanala obezbediti ¢istu povrsinu za vezu
sa materijalima za opturaciju i time obezbediti preduslove
za uspeSan tretman kanala korena zuba.'3-17

Dobijeni rezultati ovih istrazivanja pokazuju da nije-
dan materijal nije ostvario potpuno koronarno zaptivanje.
Najveéi prodor boje je uocen kod uzoraka opturisanih
pastom KETAC-ENDO, a nesto bolje zaptivanje je regi-
strovano primenom paste AH-26 i SEALAPEX.

Pasta AH-26 je pokazala dobro apeksno zaptivanje
i dobru adheziju za zidove kanala u mnogim tehnikama
opturacije.!*!> U ovim istraZivanjima je takode ostvareno
dobro kruni¢no zaptivanje i dobra veza za zidove kanala
primenom tehnike lateralne kompakcije. Veza je naravno
bolja ako se ukloni razmazni sloj sa zidova kanala.'® Iz tih
razloga se veci prodor boje na popre¢nom preseku lmm
od kruni¢nog dela posle opturacije i primene paste AH-26
moze objasniti ¢injenicom da se hladna gutaperka ne adap-
tira dobro uz samu pastu i zidove pro$irenog u ovom delu
kanala, ¢ime se stvaraju uslovi za mikroprodor.'?

Paste na Bazi kalcijum hidroksida su uvedene u
endodontsku terapiju zbog svojih antibakterijskih i biolos-
kih osobina. SEALAPEX kao pasta sa dobrim fizickim i
bioloskim karakteristikama je ovde pokazala i dobre kva-
litete u kruni¢nom zaptivanju. Sliéne rezultate primenom
ove paste dobili su Danin i sar.'® odnosno Holland i sar."”
u svojim istrazivanjima.

Rezultati ove studije su takode saglasni sa nalazima
drugih istrazivanja i kada je pasta na bazi glas jonomer
cementa KETAC-ENDO u pitanju.*? Na sva tri nivoa
poprecnih preseka i u obe grupe registrovan je izrazit pro-
dor boje kod uzoraka, gde je tokom opturacije korisée-
na pasta KETAC-ENDO. Rezultati ovog istrazivanja su
saglasni sa nalazima Rhode i sar.?' i De Almeida i sar.??
De Almeida i sar. su dobili veéi prodor boje primenom
paste KETAC-ENDO nego kod uzoraka gde je koriS¢ena
pasta FILL KANAL i AH PLUS. U in vitro istrazivanjima
Rhode i saradnici?' su uogili veéi prodor posle primene
paste KETAC-ENDO, dok su Ray i Seltzer”® demonstri-
rali dobro zaptivanje i dobru adheziju za zid kanala korena
primenom paste KETAC-ENDO.

urement of depth and volumetric microleakage.® Similarly,
passive microleakage approach was preferred because it is
closer to the actual in vivo conditions and the penetration
of oral fluids.

Undoubtedly, the removal of smear layer alone can-
not eliminate coronal microleakage because a number of
other factors may affect leakage into the filled root canals.
Nevertheless, as indicated by the results of this study,
the smear layer affects the linear and volumetric coronal
micro penetration and consequently the success of the
obturation.’ Therefore, it may be prudent to create as clean
as possible dentinal surface, and the removal of the smear
layer may be considered an essential step in the process of
successful root canal treatment.!3!7

According to the results of this study, no mate-
rial showed a complete coronal seal. Greater leakage was
observed in samples sealed with Ketac-Endo, while satis-
factory coronal sealing ability was observed with Sealapex
and AH - 26.

AH - 26 showed a good apical seal and satisfac-
tory adhesion to the dentinal walls in many obturation
techniques.'*!3 In this study, we also verified a good coro-
nal seal and adhesion to the canal walls using lateral con-
densation of gutta-percha. This might also be due to the
removal of the smear layer.!> The reason for the weaker
coronal seal in sections 1 mm from the coronal area in
combination with lateral condensation could be that thin
gutta-percha points do not adapt well with the sealer paste
and canal walls, which are widened in this region, and this
may lead to microleakage.!?

Calcium hydroxide sealers have been widely used in
endodontics because of their antimicrobial and biologi-
cal properties. Sealapex possesses good physical and bio-
logical properties and has shown in this study satisfactory
coronal sealing ability. Similar results were reported by
Danin et al. '8 and Holland et al."®

The results of this study are in agreement with lit-
erature data with regards to Ketac-Endo.*?* In all three
levels of sectioning, complete dye penetration occurred
in both Ketac-Endo groups. The results of this study cor-
relate well with those obtained by Rhode et al. 2! and de
Almeida et al.2> De Almeida et al. observed greater dye
penetration with Ketac-Endo then Fill canal and AH-plus
sealer. In an in vitro study, Rhode et al. ?! observed greater
leakage with Ketac-Endo, while Ray & Seltzer 2> demon-
strated a better seal and good adhesion to the dentinal wall
with Ketac-Endo.
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Z.akljucak

Metod bojenih rastvora i tehnika sa popre¢nim pre-
secima opturisanih zuba je vrlo koristan metod za proveru
kvaliteta kruni¢nog zaptivanja. Rezultati ovih istraziva-
nja su pokazali da nijedna pasta ne obezbeduje potpuno
kruni¢no zaptivanje. Manji prodor boje pokazale su paste
AH-26 i SEALAPEX a znacajno kruni¢no mikropropusta-
nje pasta KETAC-ENDO.

Conclusions

The dye penetration method and root cross sections
method are simple and useful tools for the quality analysis
of the coronal seal. This study demonstrated that no sealer
showed a complete coronal seal. Less dye penetration was
seen with AH-26 and Sealapex whereas Ketac-Endo was
associated with substantial coronal microleakage.
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