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Apeksna propusnost nakon Ëetiri
endodontska postupka
instrumentacije i punjenja

©njariÊ D, Strika S, AntonËiÊ T, SredanoviÊ A, 
Pezelj-RibariÊ S, Brekalo I.
Medicinski fakultet, Studij stomatologije, Zavod za
dentalnu patologiju, SveuËiliπta u Rijeci, 
Rijeka, Hrvatska
E-mail: sonja.pozelj@ri.htnet.hr

Svrha je bila ispitati apeksnu propusnost punjenih
korijenskih kanala uporabom konstrukcije za prijenos
tekuÊine, nakon dvije razliËite tehnike instrumentacije
(“double flare” i step-back”) kombinirane s uporabom
dvaju razliËitih materijala za punjenje (eukaperka i Roeko
seal®).

U pokusu je rabljen uzorak od 40 trajnih jednoko-
rijenskih zuba. Zubi su dekoronirani na razini caklinsko-
cementnog spojiπta, a zatim podijeljeni u Ëetiri skupine
od po 10 zuba. Korijenski kanali prve i druge skupine
mehaniËki su obraeni “double flare” tehnikom, a “step-
back” tehnika primijenjena je u treÊoj i Ëetvrtoj skupini.
kanali su tijekom instrumentacije ispirani 2,5% otopinom
NaOCl. Obraeni korijenski kanali prve i treÊe skupine
punjeni su gutaperka kolËiÊima i eukaperka pastom teh-
nikom hladne alteralne kondenzacije, dok je u drugoj i
Ëetvrtoj skupini rabljen Roeko seal® umjesto eukaperke
tijekom punjenja. UËinjenim endodontskim postupcima
stvorene su Ëetiri skupine: skupina DF/EF (double-flare
/ eukaperka) skupina DF/RS (double-flare / Roeko seal®)
skupina, skupina SB/EP (step back/eukaperka) i skupina
SB/RS (step back / Roeko seal®). Punjeni korijeni pohra-
njeni su u sterilnu fizioloπku otopinu na 37°C u razdoblju
od 7 dana nakon Ëega su postavljeni u konstrukciju za pri-
jenos tekuÊine. Propusnost je mjerena pomakom zraËnoga
mjehuriÊa u kapilarnoj cijevi spojenoj s apeksnim krajem
napunjenoga zubnog korijena.

Razlika izmeu skupine DF/EF (0,152 µL ± 0,12),
skupine DF/RS (0,186 µL ± 0,098), skupine SB/EP (0,195
µL ± 0,12), i skupine SB/RS (0,360 µL ± 0,230) statistiËki
je analizirana Sheffe (ANOVA) testom. statistiËki znatna
razlika utvrena je izmeu skupine DF/EP i skupine
SB/RS. Daljnjom statistiËkom rasËlambom s pomoÊu
Mann-Whitney U testa utvreno je da razliËita tehnika
instrumentacije utjeËe na rezultate raπËlambe.

U uvjetima pokusa, rezultati dobiveni primjenom kon-
strukcije za prijenos tekuÊine pokazuju da razliËiti mate-
rijali za punjenje korijenskih kanala ne utjeËu na apeksnu
propusnost. 
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The aim of this research was to examine apical obtu-
ration leakage of filled root canals by a fluid transport
model after two different instrumentation techniques
(“double flare” and “step-back”) combined with use of
two different sealers (eucapercha and Roeko seal®).

A sample of 40 permanent single-rooted teeth was
used. The coronal part of each tooth was removed at the
amelo-cement junction. Teeth were divided into four
groups of 10 teeth each. Root-canals of the first and sec-
ond group were cleaned and shaped by “double flare” tech-
nique while “step-back” technique was performed in the
third and fourth group. All root-canals were irrigated with
2.5% NaOCl during instrumentation. Prepared root-canals
of the first and third group were filled with gutta-percha
points and eucapercha sealer by the cold lateral conden-
sation technique while in the second and fourth group
Roeko seal® was used as a sealer instead of eucapercha
during filling procedure. Filled roots were stored in NaCl
3% at 37°C for 7 days. These procedures formed four
groups: group DF/EO (double flare/eucapercha), group
DF/RS (double flare/Roeko seal®, group SB/EP (step
back/eucapercha) and group SB/RS (step back/Roeko
seal®). Each root was mounted in a fluid transport model
and leakage was measured by the movement of an air bub-
ble in a capillary glass tube connected to the experimen-
tal root section.

The difference between group DF/EP (0,152 µL ±
0,12), group DF/RS (0,186 µL ± 0,098), group SB/EP
(0,195 µL ± 0,12), and group SB/RS (0,360 µL ± 0,230)
was statistically analyzed by Sheffe test. Statiatically sig-
nificant difference was determined between group DF/EO
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and group SB/RS. Further statistical anlysis peformed by
Mann-Whitney U test showed that different instrumenta-
tion technique were responsable for the results of analy-
sis.

Under the conditions of this research, results obtained
with fluid transport model indicate that there is no statis-
tically significant difference between groups where root-
canals were filled with different materials. Apical leak-
age was signifuicantly lower where root-canals were
instrumented by “double flare” technique.
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Dens invaginatus je razvojna anomalija koja se oËituje
uvlaËenjem cakline i dentina u unutraπnjost krune i ko-
rijena. Aberacija se moæe oËitovati u πirokome spektru
morfoloπkih varijacija of foramen coecum do manjeg ili
veÊeg uvlaËenja u korijen, a ponekad sve do vrπka ko-
rijena. Suvremenu podjelu anomalije ponudio je Oehlers
godine 1957. Prema njoj postoje tri tipa abnormalnosti.
NajËeπÊe se otkriva radiografskim pregledom. Ako postoji
komunikacija invaginacije s pulpom ili periradikularnim
tkivom, vrlo Êe brzo nakon nicanja zuba nastati promjene
u vitalnosti pulpe, njezine afekcije, nekroze i periapikalne
patoloπke promjene koje zahtijevaju hitnu intervenciju.
LijeËenje ovisi o tipu anomalije i njezine komunikacije s
pulpom i periapikalnim tkivom. Svrha rada bila je prikazati
moguÊnosti endodontskoga lijeËenja navedene anomalije.
Dvadesetogodiπnji pacijent javio se je u Zavod za dentalnu
patologiju Stomatoloπkoga fakulteta u Zagrebu zbog bo-
lova u podruËju gornjega desnog srediπnjeg sjekutiÊa. Kli-
niËkim pregledom ustanovljena je palatinalna protu-
berancija i Y oblik palatinalne plohe zuba, te tri foramena.
Radioloπkom pretragom vidljiva je invaginacija klase III
po Oehlersu s komunikacijom s periapeksom te s op-
seænim periapeksnim procesom. Provelo se je endodontsko
lijeËenje, a istodobno su proπirena oba invaginacijska
otvora i srediπnji prostor izmeu njih. Distalni kanal imao
je oblik C, a mezijalni je bio ovalan. Instrumentacija je
provedena kombinirano: profile i step-back tehnikom. 

Radna duæina korijenskoga kanala provjeravana je
elektroniËkim ureajem Endometer ES-03. Kanali su
ispunjeni termoplastiËnim postupkom i napravljena je
kontrolna snimka nakon πto je ispunjen endodontski pro-
stor. Kruna je estetski rekonstruirana kompozitnom smo-
lom. Kontrola je provedena nakon jedan, tri i πest mjeseci,
te je opaæena redukcija patoloπkog procesa bez kliniËkih
simptoma.
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Dens invaginatus is a developmental anomaly, mani-
fested by insertion of enamel and dentin inside  the crown
and root. This aberration is revealed by the broad spec-
trum of morphological variations, from the foramen
coecum to the smaller larger insertion in the root, some-
times extending to the very apex. Current anomaly clas-
sification, presented by Oehlers in 1957, divides the anom-
aly into three categories. It is usually detected by roent-
gen examination. If there is a communication between the
invagination and the pulp or a periradicular tissue, soon
after tooth eruption change occurs in the pulp vitality in
the form of affectation, necrosis and periapical patholog-
ical transformation wich necessitates urgent dental inter-
vention. The treatment depends on the type of anomaly
and its communication with the pulp and the periapical
tissue. The purpose of the study was to present endodon-
tic treatment possibility for the stated anomaly. A 20 year-
old patient contacted the Department of Restorative Den-
tistry at the University of Zagreb school of Dental Med-
icine complaining of pain in the area of the upper right
central incisor. Clinical examination determined palatal
protuberation and Y shape form of the palatal tooth sur-
face including three foramens. Radiological examination
showed class II invgination according to Oehlers with peri-
apical communication and extensive periapical process.
Endodontic treatment was performed simultaneously with
enlargement of both invagination foramens as well as the
central area inbetween. Distal root canal was C-shaped
while the mesial was oval. Method of instrumentation was


