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Rezumat

Reluarea tratamentului endodontic con-
sta in dezobturarea canalelor unui dinte deja
tratat, refacererea tratamentului chemomeca-
nic pe intreg canalul pana la apex, tratament
antispetic cu hidroxid de calciu si clorhexidi-
nd si refacerea corectd a obturatiei de canal.
Dezobturarea este etapa cea mai laborioasd
din cauza duritétii unor cimenturi de sigilare
care nu pot fi indepartate decat prin mijloace
mecanice rotative, de unde si riscul de aparitie
a unor iatrogenii care complicd tratamentul.
Se impune de asemenea o largire suplimenta-
rd a canalului cu 0,05-0,10 ISO pentru inde-
pértarea mai eficientd a materialelor de obtu-
ratie si biofilmelor de interfatd de pe peretii
canalelor. Reobturarea canalelor radiculare
presupune utilizarea gutapercii, prin diverse
tehnici, simultan cu un ciment de sigilare bio-
compatibil, radioopac, cu contractie de priza
minimald, efect antibacterian i capacitatea de
a se cupla adeziv la peretii de dentind ai ca-
nalelor radiculare. EndoSequence’ BC Sealer™
este un asemenea sigilant, de natura biocera-
micd, care in plus oferd posibilitatea formarii
unui monobloc adeziv cu dentina prin hidro-
xiapatita generatd in cursul prizei in urma
contactului cu lichidele tisulare.

Cuvinte cheie: reluarea tratamentului en-
dodontic, obturatie de canal, cimenturi bioce-
ramice

Introducere

Reluarea tratamentului endodontic se adreseaza
esecurilor inregistrate de tratamentul de canal initial.
Numeroase studii clinice au demonstrat cé in paro-
dontitele apicale cronice tratamentul chemomecanic
de canal, corect executat din start, duce la un procent

( N\

Summary

The endodontic canal retreatment lies
in removal of root canal filling of previously
treated tooth, an additional enlargement of
root canal to its apical terminus, calcium hy-
droxide and chlorhexidine dressing and, the
appropiate root canal filling. The removal of
root canal filling is the most difficult step due
to the hardness of sealares that need rotary
instruments to be pushed out and sometimes
may generate iatrogenies. An 0.5-0.10 ISO
additional enlargement of root canal is also
required for better cleaning of filling mate-
rial remnants and biofilms that adhered on
root canal walls. The root canal refill is based
on gutta—percha core and sealer that ideally
has to be biocompatible, radiopaque, with
minimal setting shrinkage, antibacterial and
strongly adhesive to dentinal tissue of root ca-
nal walls. EndoSequence BC Sealer™ is such a
bioceramic based sealer that has the posibility
to generate an adhesive monoblock with den-
tine because during setting is combined with
tissue fluids resulting in an interface layer of
hydroxyapatite.

Key words: endodontic retreatment, root
canal filling, bioceramics

Introduction

The resumption of endodontic treatment
addresses the failures of initial canal treatment.
Numerous clinical trials have shown that in chro-
nic apical periodontitis, the chemomecanic canal
treatment, correctly executed from the start, leads
to a 83-100% healing rate, but the success rate is
reduced in treatment retreats to 56-84% [1-4 ]. Re-
moval of a canal filling seeks to properly access the
channel pathway to the apex, avoiding the associa-



de vindeciri de 83-100%, dar rata succesului se redu-
ce in reludrile de tratament la 56-84% [1-4].

Indepértarea unei obturatii de canal urmdreste
accesarea adecvata a traseului canalului pani la apex,
evitdnd riscurile asociate si corectind erorilor trata-
mentului chemomecanic initial. Principalele riscuri
ale dezobturdrii sunt extruzia apicald, blocajul apical,
pragurile, cdile false, fenestrarea curburii interne sau
fracturarea in canal a instrumentului de dezobturat [5].

Tehnicile de dezobturare diferd in functie de ma-
terialul de obturatie utilizat. Din pacate, dupa dez-
obturare rimé4n acumulate de resturi de gutaperca si
ciment de sigilare insdmantate cu microflord cu pre-
cddere in treimea apicald a canalului, istmuri si polii
canalelor ovale [5].

Gutaperca este indepdrtata mecanic manual sau
rotativ, folosind solventi, agenti termici (System B,
Touch’n Heat) sau ultrasunete. Instrumentarul ma-
nual, in speta acele Hedstrom sunt foarte eficiente in
obturatiile cu con unic (monocon) de gutaperca sau
obturatiile impropriu executate prin condensarea la-
terald la rece a gutapercii [5].

Folosirea unui solvent, de reguld cloroform sau
succedanee precum eucaliptolul, halotanul, xylenul,
uleiul de portocale, este mai sigura biologic decat
cédldura in treimea apicala a canalului, permitand de
asemenea ramolirea mai rapidd si mai eficientd a gu-
tapercii condensate [5].

Indepdrtarea sigilantilor pe baza de oxid de zinc-
eugenol sau hidroxid de calciu de reguld nu pune
probleme dacd se asociazd mijloace instrumentale si
solventi adecvati, dar rasinile epoxidice (AH Plus), Re-
silon-Epiphany (obturatie termoplasticd monobloc cu
policaprolactona si rdsind sigilanta compozita cu du-
blu mecanism de priza), cimenturile ionomer de sticla
si cimenturile bioceramice sunt dure si virtual insolu-
bile, necesitdnd apelarea la mijloace combinate rotati-
ve si ultrasonice, riscante si consumatoare de timp [5].

Cimenturile bioceramice utilizate ca sigilanti in
obturatia de canal sunt combinatii de silicati si fosfati
de calciu. Parametrii lor fizico-chimici se traduc prin
stabilitate chimicd, pH alcalin, biocompatibilitate,
radioopacitate, lipsa contractiei de prizd, efect anti-
bacterian si capacitatea de a se cupla adeziv la peretii
de dentina ai canalelor radiculare prin hidroxiapatita
generatd in cursul prizei, ca urmare a contactului cu
lichidele tisulare [6-8].

EndoSequence” BC Sealer™ (Brasseler, Savanah,
USA) este un ciment bioceramic de sigilare premixat
care contine silicati de calciu, fosfat de calciu mono-
bazic, hidroxid de calciu, oxid de zirconiu, filler si
agenti de ingrosare. Priza in canalele radiculare are
loc pe baza cuplirii cu apa existenta in canaliculele
dentinare [6,9].

EndoSequence BC Sealer a fost introdus in ideea
unui material de obturatie de canal cu succes previ-
zibil, la indemana majoritatii specialistilor, dat fiind
utilizarea sa sub forma injectabild. Consistenta aptd
de utilizare se mentine 4 ore la temperatura camerei,
iar priza dureazi intre 4-10 ore in functie de umidi-

ted risks and correcting the initial chemomechani-
cal treatment errors. The main risks of dislocation
are apical extrusion, apical blockage, thresholds,
false pathways, fenestration of the internal curva-
ture, or fracture of the disfigured instrument in the
canal [5].

Discovering techniques differ depending on
the fill material used. Unfortunately, after discar-
ding, they remain accumulated by gutta-percha
and sealing micro-floral cements, especially in the
apical third of the canal, osteas and oval canals [5].
Gutaperca is manually or rotatively mechanically
removed using solvents, thermal agents (System
B, Touch’n Heat), or ultrasound. Handheld instru-
ments, in particular Hedstrom, are very effective
in gutta—percussion (monocontact) obturations or
improper obturations made by cold gutta-permea-
te condensation [5].

The use of a solvent, typically chloroform or
succedanes such as eucalyptol, halothane, xylene,
oranges oil, is more biologically safer than heat in
the apical third of the canal, also allowing faster
and more efficient raging of condensed guttaperca
[5].Removal of zinc-eugenol or calcium hydroxide
sealants does not usually cause problems if appro-
priate instrumental tools and solvents are used, but
epoxy resins (AH Plus), Resilon-Epiphany (mono-
block polypaprolactone thermoplastic and com-
posite sealant resin double junction mechanism),
glass ionomer cements and bioceramic cements are
harsh and virtually insoluble, requiring the use of
risky and time-consuming rotating and ultrasonic
means [5].

Bioceramic cements used as seals in canal fil-
lings are combinations of silicates and calcium
phosphates. Their physicochemical parameters
are translated by chemical stability, alkaline pH,
biocompatibility, radiopacity, lack of contraction,
antibacterial effect, and the ability to glue the den-
tin walls of the root canals through the hydrox-
yapatite generated during the contact as a result
of contact with tissue fluids [6-8].EndoSequence®
BC Sealer ™ (Brasseler, Savanah, USA) is a pre-
mixed biochemical sealing cement containing
calcium silicates, monobasic calcium phosphate,
calcium hydroxide, zirconium oxide, fillers and
thickeners. The root canal outlet takes place on
the basis of the coupling with water present in the
dentinal canals [6,9].

EndoSequence BC Sealer has been introduced
into the idea of a predictably successful channel
fill material, available to most specialists, given
its use as an injection. The consistency of use
is maintained for 4 hours at room temperature
and the socket takes 4-10 hours depending on
the humidity in the channels. The minimum so-
cket length is found in the channels with suffi-
cient humidity and the maximum in the de-
siccant channels [7,9]. The radiopacity was
converted into millimeters of aluminum, 3.834 +
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tatea din canale. Durata minima de priza o intlnim
in canalele cu suficientd umiditate iar cea maxima in
canalele desicate [7,9].

Radioopacitatea sa convertitd in milimetri de
aluminiu, de 3,834 + 0,346 mm Al, se incadreazd in
recomandarile ISO 6876/2001 pentru cimenturile de
sigilare care impun un prag minimal de 3,00 mm Al
In acelasi timp este mai mare decat a dentinei radi-
culare (1,045 + 0,200 mm Al), dar mai mica decat
a rasinii epoxidice AH Plus (6,936 + 0,462 mm Al),
cimentului de sigilare de cea mai largd utilizare in en-
dodontia contemporana [6].

In ordine descrescatoare a radiodensitatii, substan-
tele uzuale radioopace introduse in compozitia cimen-
turilor de sigilare sunt: oxidul de bismut, oxidul de zir-
coniu, tungstatul de calciu, sulfatul de bariu si oxidul
de zinc. AH Plus are o radioopacitate aproape dubla
deoarece spre deosebire de EndoSequence BC Sealer,
in afara oxidului de zirconiu, mai contine si tungstatul
de calciu care 1i confera un efect aditional [6].

Fluiditatea cimentului de sigilare EndoSequence
BC Sealer (26,96 * 0,68 mm), utild obturarii istmuri-
lor i canalelor radiculare secundare, corespunde de
asemenea normelor ISO 6876/2001 deoarece depa-
seste valoarea minimald de 20 mm. Este semnificativ
mai mare decat a AH Plus (21,17 + 0,39 mm) [6].

EndoSequence BC Sealer are un pH-ul cuprins
intre 10,31 (dupa 3 ore de la prizd) si 11,16 (masurat
dupa 10 zile) ceea ce ii conferd o actiune antimicrobi-
and eficientd fata de Enterococcus faecalis [6].

Reactia di- si trisilicatilor de calciu din compozitia
sigilantului cu apa din canaliculele dentinare si spatiul
desmodontal apical duce la formarea de hidroxid de
calciu, care dupa un contact de doua luni cu fosfatii
mediului tisular genereazd hidroxiapatita [6].

Relevanta biologica a acestui proces rezidd in
crearea premizei de aderare chimic a cimentului de
sigilare la structurile anatomice ale sistemului endo-
dontic alcétuite dintr-un tesut mineralizat, dentina,
care contine hidroxiapatita. De aici, speranta obtine-
rii unei etanseizari clinice autentice a parodontiului
apical prin cimenturile de sigilare bioceramice de ti-
pul EndoSequence BC Sealer [6].

2[3Ca0.5i0,] + 6H,0 » 3Ca0.28i0,.3H,0 + 3Ca(OH),
Silicat tricalcic Hidroxid de calciu

2[2Ca0.5i0,] +4H,0 » 3Ca0.28i0,.3H,0 + Ca(OH),
Silicat dicalcic Hidroxid de calciu

7Ca(OH), + 3Ca(H,PO,), » Ca, (PO,) (OH), + 12H,0
Hidroxid ~ Fosfat de calciu ~ Hidroxiapatitd
de calciu

Dezobturarea canalelor radiculare nu ajunge sa in-
departeze complet EndoSequence BC Sealer. Deoare-
ce dupa priza devine impenetrabil este obligatorie co-
recta reabordare chemomecanici a canalului radicular
pe intregul sdu parcurs. Axioma este de a folosi cimen-
turile bioceramice ca sigilanti care coafeaza gutaperca
si nu ca material de obturatie de canal integrala [6].

0.346 mm Al, complying with ISO 6876/2001 re-
commendations for sealing cements requiring a
minimum threshold of 3.00 mm Al. At the same
time, it is higher than the root dentine (1,045 +
0,200 mm Al), but less than the epoxy resin AH
Plus (6,936 + 0,462 mm Al), the sealing cement
with the largest use in contemporary endodon-
tics [6].In decreasing order of radiofrequency, the
commonly used radiopaque substances in the sea-
ling cement composition are: bismuth oxide, zir-
conia, calcium tungstate, barium sulfate and zinc
oxide.

AH Plus has almost double radioactivity beca-
use unlike EndoSequence BC Sealer, besides zirco-
nium oxide, it also contains calcium tungstate whi-
ch gives it an additional effect [6]. EndoSequence
BC Sealer sealing fluid (26.96 + 0.68 mm), useful
for obstructing secondary ismals and root canals,
also complies with ISO 6876/2001 because it ex-
ceeds the minimum value of 20 mm. It is signi-
ficantly higher than AH Plus (21.17 £ 0.39 mm)
[6]. EndoSequence BC Sealer has a pH of 10.31
(after 3 hours of intake) and 11.16 (measured after
10 days), which gives it an effective antimicrobial
action against Enterococcus faecalis [6]. The re-
action of calcium di- and trisilicates in the water
sealant composition of the dentinal canals and the
apical desmodontal space leads to the formation
of calcium hydroxide, which after a two-month
contact with tissue phosphate generates hydroxya-
patite [6].

The biological relevance of this process lies in
creating the premise of chemical adhesion of sea-
ling cement to the anatomical structures of the en-
dodontic system made up of a mineralized dentin
tissue containing hydroxyapatite. Hence, the hope
of obtaining an authentic clinical seal of apical pe-
riodontium through bioceramic sealing cements
such as EndoSequence BC Sealer [6].

2[3Ca0.5i0,] + 6H,0 > 3Ca0.25i0,.3H,0 + 3Ca(OH),
Tricalcium silicate Calcium hydroxide

2[2Ca0.5i0,] + 4H,0 » 3Ca0.25i0,.3H,0 + Ca(OH),
Dicalcium silicate Calcium hydroxide

7Ca(OH), + 3Ca(H,PO,), » Ca (PO,) (OH), + 12H,0
Calcium Calcium Hydroxyapatite
hydroxyde  phosphate

Discoloration of root canals does not end up
completely removing the EndoSequence BC Seal-
er. Since the socket becomes impenetrable, the
correct chemometric re-ordination of the root
canal is mandatory throughout its course. Axi-
oma is to use bioceramic cements as sealants that
coat guttaperca and not as full channel fill mate-
rial [6].

It has been found that guttapercous conturation
using EndoSequence BC Sealer sealant can lead to
loss of apical permeability or even apical block-



S-a constatat ca obturatia cu con unic de gutaper-
ca folosind ca sigilant EndoSequence BC Sealer poate
duce la pierderea permeabilitétii apicale sau chiar la
blocaj apical. Chiar daci se reuseste dezobturarea pe
toatd lungimea de lucru cand conul de gutapercd a
intrat pana la apex, in 20% din cazuri nu se obtine si
permeabilizarea apicald din cauza resturilor de sigi-
lant care nu poate fi indepértat [10].

In schimb, daci conul unic nu a fost inserat pana
la apex, in 70% din canale nu se reuseste nici dez-
obturarea pe toatd lungimea si nici permeabilizarea
apicald. Exceptional se poate patrunde cu instrumen-
tar endodontic manual daca exista goluri in obturatie
sau zone in care priza inca nu s-a instalat [10].

Pentru dezobturarea canalelor obturate prin teh-
nica monocon cu sigilant de tipul EndoSequence BC
Sealer se recomanda ca timpi operatori folosirea an-
selor ultrasonice in treimea cervicald si medie a cana-
lelor, incercarea de plastifiere cu cloroform, dezobtu-
rarea cu instrumentar de canal rotativ si doar in final
apelarea la instrumentarul manual. Chiar respectand
acest protocol si reusindu-se permeabilizarea, pe pe-
retii canalului rdéman resturi aderente de sigilant im-
posibil de indepartat prin tehnicile conventionale de
dezobturare practicabile [10].

Scopul lucrarii

Neexistdnd incd in literaturd suficiente studii
comparative privind eficienta clinicd si strategiile de
utilizare in obturatiile de canal a cimentului de sigila-
re EndoSequence BC Sealer ne-am propus urmdrirea
evolutiei unor situatii particulare in care s-a procedat
la executarea obturatiilor de canal prin tehnica mo-
nocon folosind ca sigilant acest ciment bioceramic.

Material si metode

Au fost selectionati doi pacienti, prezentdnd un
premolar inferior (45) cu obturatie de canal incomple-
td si instrument endodontic fracturat in treimea medie
a canalului, complicat cu o parodontita apicala acut,
respectiv un premolar superior (14) asimptomatic cu
rddécinile in baionetd si obturatie de canal incompleta.

Pentru dezobturarea canalelor s-a folosit in am-
bele cazuri sistemul rotativ ProTaper Universal Re-
treatment ProTaper UR (Dentsply/Maillefer, Ballai-
gues, Elvetia) care detine 3 freze dedicate: D1 30/.09
16 mm, D2 25/.08 18 mm si D3 20/.07 22 mm uti-
lizate la turatie de 500 rpm si cuplu de 2 N/cm prin
motorul X-Smart (Dentsply/Maillefer).

Practic la cele doud cazuri s-a utilizat doar Freza
D1 intrucét obturatiile incomplete ocupau doar trei-
mea cervicald a canalului.

Reluarea ldrgirii si finisarea canalelor radiculare s-a
executat cu sistemul rotativ ProTaper Universal pe toatd
lungimea lor, pand la apex. Dat fiind o situatie clinicd de
retratament endodontic, s-a impus efectuarea acestuia
in doud sedinte, atat in cazul de parodontitd apicald acu-
ta cét si in cel asimptomatic, pentru a permite actiunea
medicamentoasa antimicrobiand printr-un pansament
cu hidroxid de calciu asociat cu clorhexidina 2%.

age. Even if deformation is achieved over the entire
length of the work when the guttapercha cone has
entered to apex, in 20% of cases, apical permeabil-
ity is not obtained due to non-removable sealing
remnants [10].

Conversely, if the single cone has not been in-
serted to apex, 70% of the channels do not suc-
ceed in either full-length deformation or apical
permeability. Exceptional penetration by manual
endodontic instrumentation if there are voids in
the filling or areas where the socket has not yet
been installed [10].For disinfecting the channels
obstructed by the mono-end technique with En-
doSequence BC Sealer, it is recommended that op-
erating times use ultrasound cervical and medium
groove cavities, chlorophyll plasticization, rotary
channel instrumentation and ultimately call man-
ual instrumentation . Even in keeping with this
protocol and with permeability, the seals remain
sealing adherents that can not be removed by prac-
ticable discoloration techniques [10].

The purpose of the work

In the literature, there are not enough compa-
rative studies on clinical efficacy and strategies for
the use of EndoSequence BC Sealer .We wanted to
track the evolution of particular situations in which
the monolayer technique was performed by using
the EndoSequence BC Sealer.

Methods and matherials

Two patients were selected, showing a lower
premolar (45) with incomplete canal filling and
an endodontic instrument fractured in the middle
third of the canal, complicated with an acute apical
periodontitis, respectively an asymptomatic supe-
rior premolar (14) with bayonet roots and incom-
plete canal filling. In both cases, ProTaper Univer-
sal Retreatment ProTaper UR (Dentsply / Maillefer,
Ballaigues, Switzerland) has 3 rotary cutters: D1 30
/.09 16 mm, D2 25/ .08 18 mm and D3 20 /. 07
22 mm used at 500 rpm and torque of 2 N / cm
through the X-Smart (Dentsply / Maillefer) engi-
ne. Practically, in these two cases only D2 was used,
since incomplete fillings occupied only the third
cervical canal.

The resumption of the widening and the finis-
hing of the root canals were performed with the
ProTaper Universal rotating system all the way up
to the apex. Due to a clinical situation of endo-
dontic retreatment, it was required to do it in two
sessions, both in the case of acute apical perio-
dontitis and in the asymptomatic period, to allow
the antimicrobial drug action through a calcium
hydroxide dressing associated with 2% chlorhexi-
dine.EndoSequence BC Sealer pre-mixed sealing
cement was introduced into the canals by injec-
tion into the cervical third with an Intra-Canal
Type cannula (Brasseler, USA) attached to the
cement syringes. Using a Kerr needle ISO 15, the

tie clinica

\Endodon)

O
~N



98

Cimentul de sigilare premixat EndoSequence BC
Sealer s-a introdus in canale prin injectare in treimea
cervicald cu o canuld Intra-Canal Tip (Brasseler, USA)
atasata seringii cu ciment. Folosind un ac Kerr pila ISO
15 s-au tapetat peretii canalului cu cimentul respectiv
pentru a-1 intinde intr.un film subtire inaintea inserarii
conului de gutapercé cu design standardizat conform
sistemului rotativ ProTaper cu care s-a ldrgit canalul.

Cazuistica clinica

Cazulnr.1

Reluarea tratamentului endodontic la al doilea pre-
molar inferior cu obturatie de canal incompletd asocia-
ta cu fracturarea unui instrument endodontic in canal.

Cazul nr.2

Reluarea tratamentului endodontic la primul pre-
molar superior cu obturatie de canal incompletd si
radécini cu dubld curbura in sens mezio-distal.

Fig.1. Obturatie de canal
incompleta la 45. Instrument
endodontic fracturat in canal.

Parodontitd apicala acutd.

a canalului la 45 pentru crearea

Fig.1. Incomplete canal filling

at 45. Endodontic instrument

fractured in the channel.acute
apical periodontitis.

ment blocked in the canal walls.

Fig.5. Obturatie de canal
incompleta la 14. Dinte
asimptomatic clinic. Radacini cu
dubld curbura.

and odontometry.

Fig.5. Incomplete canal filling at
14. Clinically asymptomatic. Roots
with double curvature.

canalelor i odontometria.

accesului sub microscop spre instru-
mentul blocat in peretii canalului.

Fig.2. Widening of the coronary half ~ Fig.3. Canal filling at 45 through
of the canal at 45 to create access
under the microscope to the instru-

Fig.6. Removal of incomplete canal
filling at 14. Channel negotiation

Fig.6. Indepartarea obturatiei de

c@nal incompleta la 14. Negocierea ~ Fig.7. Obturatie de canal la 14 prin

walls of the groove with the cement were taped
to spread it into a thin film before inserting the
standard gutta-perch cone according to the Pro-
Taper rotation system with which the groove was
enlarged.

Clinical case

Case no.1

Resumption of endodontic treatment in the sec-
ond inferior premolar with incomplete canal filling
associated with fracture of an endodontic instru-
ment in the canal.

Case no 2

Resumption of endodontic treatment of the first
superior premolar with incomplete canal filling
and double-curved roots in the mid-distal sense.

Fig.2. Largirea jumatatii coronare ~ Fig.3. Obturatie de canal la 45 prin  Fig.4. Controlul obturatiei de canal

la 45 dupd un interval de 3 ani.
Dinte clinic asimptomatic. Imagine
radiologicd de aspect normal.

tehnica cu con unic de gutaperca
folosind ca sigilant bioceramic
EndoSequence BC Sealer.

Fig.4. Control of canal filling

at 45 after 3 years. Clinically
asymptomatic target. Radiological
appearance of normal appearance.

unique cone of gutta-percha
using as a sealant bioceramic
EndoSequence BC Sealer.

Fig.8. Controlul obturatiei de canal

la 14 dupd un interval de 3 ani. Dinte
clinic asimptomatic. Rx in incidentd
oblicd. Imagine de aspect normal.

Fig.7. Canalfilling at 14 through

technique with unique cone of

gutta-percha using as a sealant
bioceramic EndoSequence BC Sealer.

Fig. 8 Control of canalfilling

at 14 after 3 years. Clinically

asymptomatic . Rxin oblique
incidence. Normal look.

tehnica cu con unic de gutaperca
folosind ca sigilant bioceramic
EndoSequence BC Sealer.



Discutii

Conform datelor de literaturd, eficienta indepar-
tarii rotative a gutapercii si cimentului de sigilare cu
sistemul ProTaper UR este maxima in treimea cervi-
cald a radacinii, practic nerdmanand detritusuri pe
peretii canalului. In acelasi timp este mai sigurd si
necesita mai putin timp decét sistemul Mtwo R sau
dezobturarea manualg, lasdnd mai putine detritusuri
in canal decét alte procedee [11].

O alternativa acceptata de dezobturare in treimea
cervicald a canalelor este si utilizarea mixta a frezelor
NiTi si acelor Hedstrom (in special pentru elimina-
rea detritusurilor), evitindu-se insd frezele Gates-
Glidden care, desi foarte eficiente in dezobturare si
eliminarea materialului de obturatie, folosindu-se in-
tempestiv pot genera o cantitate mai mare de céldura.
In plus efectul caloric dezvoltat in tesutul parodontal
marginal de frezele Gates-Glidden se prelungeste
aproximativ un minut dupi incetarea frezajului, spre
deosebire de instrumentarul rotativ NiTi unde tesu-
tul se raceste o data cu oprirea actiunii frezei [11].

ProTaper UR este la fel de sigur si eficient in dez-
obturarea canalelor radiculare ca si instrumentarul
actionat manual. Pe de altd parte obturatiile prin
condensarea gutapercii asociate cu sigilant, in pre-
zent cele mai utilizate, pot fi mai usor indepartate in
cazul folosirii conurilor de gutapercé cu design stan-
dardizat dupd calibrul frezelor NiTi cu care s-a largit
canalul [12].

De altfel, in retratamentul celor doud cazuri pre-
zentate s-a apelat la obturatia de canal cu monocon
(con unic) de gutaperca standardizat instrumenta-
rului rotativ ProTaper cu care s-a finalizat largirea
mecanica pand la apex, la care s-a asociat ca sigilant
bioceramic EndoSequence BC Sealer [12].

Studiile de dezobturare demonstreaza ci, indife-
rent de tehnica folositd, este imposibild indepartarea
integrald a materialelor de obturatie de canal care, fie
raman aderente parcelar pe pereti, fie se acumulea-
za in lumenul canalului in segmentul sdu apical. Din
aceastd perspectivd trebuie mentionat ca rezistenta
adeziunii sigilantului bioceramic EndoSequence BC
Sealer masuratd in vitro prin testul de tractiune este si-
milard sigilantului din rasina epoxidicd AH Plus [12].

Desi in reluarea tratamentului endodontic dupa
dezobturarea canalului se procedeaza obligator la o
lirgire suplimentara urmatd de finisare, eliminarea
gutapercii si sigilantului nu poate fi 100% garantata.
O alternativd cu caracter optional ar fi combinarea
indepartérii rapide initiale a obturatiei de canal cu
instrumentar rotativ, urmata de finisarea si evidarea
detritusurilor prin instrumentar manual folosind ace
Hedstrom ISO 15-40 [12].

Instrumentele endodontice manuale din otel ino-
xidabil se fractureaza de reguld prin solicitare excesi-
va la torsiune, pe cand la cele rotative din nichel titan
accidentul poate apare atat prin frictiune, din cauza
depdsirii rezistentei la torsiune, dar si prin oboseald
ciclicd unde cauza este torsiunea repetitiva si nu de-
pésirea pragului de rezistentd la torsiune [13].

Discussions

According to literature data, the efficiency of
the rotary removal of guttaperch and sealing ce-
ment with the ProTaper UR system is maximal in
the cervical third of the root, practically not de-
grading the debris on the walls of the canal. At the
same time it is safer and requires less time than the
Mtwo R system or manual de-rupture, leaving few-
er debris in the channel than other processes [11].

An alternative to cervical canal deboning is the
mixed use of NiTi cutters and Hedstréom needles
(especially for removing debris), but avoiding the
Gates-Glidden cutters which, although very ef-
fective in defatting and removing the fill material,
using — Incidentally, they can generate a greater
amount of heat. In addition, the caloric effect de-
veloped in the marginal periodontal tissue of the
Gates—Glidden cutters is extended approximately
one minute after the cure has ended, unlike the
NiTi rotary instrument where the tissue cools
down when the cutter stops. [11]

The ProTaper UR is as safe and effective in dis-
figuring root canals as hand-operated tools. On the
other hand, the most commonly used gutta-per-
meable condensation can be more easily removed
by using standardized gutta—perimeter cones after
the NiTi cutter gauge with which the groove [12]
has been enlarged.

In fact, in the retreatment of the two cases pre-
sented, we used the monocone (single conical) gut-
tapercha canal obturation of the ProTaper rotary
instrumentation, with which the mechanical en-
largement to apex was completed, to which it was
associated as a bioceramic seal EndoSequence BC
Sealer [12].

Decontamination studies demonstrate that, re-
gardless of the technique used, it is impossible to
completely remove the canal fill materials that ei-
ther remain plotted on the walls or accumulate in
the lumen of the canal in its apical segment. From
this perspective it should be noted that the resistance
of the adhesion of the biochemical sealant EndoSe-
quence BC Sealer measured in vitro by the traction
test is similar to the AH Plus epoxy resin sealer [12].

Although in resumption of endodontic treat-
ment after deformation of the canal it is obligatory
to an additional enlargement followed by finish-
ing, removal of gutta percha and sealant can not
be 100% guaranteed. An optional alternative would
be to combine the early rapid removal of canal ob-
struction with rotary instrumentation followed by
finishing and recording of debris by hand instru-
mentation using Hedstrom ISO 15-40 [12] needles.

Stainless steel manual endodontic instruments
are typically fractured by excessive torsional strain,
whereas in titanium nickel rotators, the accident
can occur both by friction due to the exceeding of
torsional resistance, but also by cyclic fatigue where
the cause is repetitive torsion, and not exceeding
the torsional resistance threshold [13].
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Manevrele de indepirtare a instrumentului frac-
turat nu influenteaza rezultatul final al tratamentului
chemomecanic de canal dar poate afecta rezistenta
mecanica a dintelui. Masurile generale de prevenire
constau in preevazarea treimii coronare a canalului,
care permite abordarea largirii prin telescopare pro-
gresivd (crown-down) si preldrgirea manuald cu ace
Kerr pild pand la ISO 25, inaintea abordarii largirii
rotative (crearea traseului de alunecare) [13].

La tehnicile de largire mecanic, in afara regulilor
conventionale privind forta de cuplu, accesul rectili-
niu in lumenul canalului, lirgirea progresivé cu con-
tacte minimale in suprafata si evitarea conditiilor de
activare a functiei de deblocare automatd, trebuie de
asemenea respectatd secventa frezelor de NiTi reco-
mandata de producator [13].

Timpii operatori recomandati pentru indeparta-
rea instrumentului fracturat in canal constau in con-
trolul vizual al extremitétii coronare a fragmentului
de instrument, evaluarea anatomiei interne a canalu-
lui respectiv, incercarea de ocolire a instrumentului
blocat in canal (bypass) si alegerea mijloacelor adec-
vate de scoatere din canal [13].

Fracturarea unui instrument endodontic in cur-
sul tratamentului endodontic in canalul unui dinte,
chiar dacd apare in numai 0,5-5% din cazuri, repre-
zintd una dintre cele mai nepldcute iatrogenii. Expe-
rienta clinicd aratd ca rezolvarea optima, din pécate
nu intotdeauna posibild, este indepértarea sa din ca-
nal pe cale ortograds, dar chiar in caz de reusita pot
apare variate complicatii precum crearea pragurilor,
neregularitatilor in forma anatomica a canalului,
cdilor false, transportarii traiectului canalului, fene-
strdrii, precum si slabirea structurii de rezistentd a
rddicinii ca urmare a necesitatii unui acces eficient la
instrumentul blocat in canal [14].

Nu trebuie uitat cd un mare dezavantaj al pra-
gurilor si fenestrarii curburii interne este generarea
unui zone de concentrare a tensiunilor in radacina,
in functie de locatia accidentului de regula in treimea
apicala sau medie, care pe fondul unei forme asime-
trice a canalului devin principala cauzi a unor fisuri
sau fracturi radiculare verticale ce compromit exis-
tenta dintelui [14].

La cele doua cazuri clinice de retratament endo-
dontic din acest studiu am optat pentru obturatia de
canal cu monocon de gutaperci si cimentul de sigi-
lare bioceramic EndoSequence BC Sealer pentru a
compensa neajunsurile mai sus descrise ale unei ase-
menea aborddri terapeutice conservatoare ortograde
prin efectul antibacterian [15,16], biocompatibilita-
tea [17-24] si capacitatea de formare a unei interfete
impermeabile cu dentina tip monobloc, gratie preci-
pitdrii hidroxiapatitei [25-30].

Fluiditatea cimentului de sigilare EndoSequence
BC Sealer permite distribuirea sa uniforma pe pere-
tii canalului prin favorizarea presiunii hidraulice de
condensare exercitatd de conul de gutaperca utilizat
in tehnica de obturatie de canal cu monocon reco-
mandata de producator [20].

Removal of the fractured instrument does not
influence the end result of the chemomechanic
channel treatment, but can affect the mechanical
resistance of the tooth. General preventive mea-
sures consist of predisposing the coronal tremor
of the canal, which allows the approach of crown-
down widening and manual widening with Kerr
needles piling up to ISO 25, before approaching
rotating widening (creating the sliding path) [13].

In mechanical extension techniques, in addition
to conventional torque rules, straight line access in
the lumen of the duct, progressive widening with
minimal surface contact, and avoiding the activa-
tion conditions of the automatic unlocking func-
tion, the NiTi cutter recommended by the manu-
facturer [13].The recommended operator times to
remove the fractured instrument from the canal
consist of visual control of the coronal end of the
instrument fragment, assessment of the internal
anatomy of the channel, attempt to bypass the in-
strument and select appropriate means of removal
from the canal [13] . Fracture of an endodontic in-
strument during endodontic treatment in the canal
of a tooth, even if it occurs in only 0.5-5% of cases,
is one of the most unpleasant iatrogen.

Clinical experience shows that optimal resolu-
tion, unfortunately not always possible, is its re-
moval from the canal via the orthograde, but even
in case of success, various complications may oc-
cur, such as the creation of thresholds, irregulari-
ties in the anatomical form of the canal, false paths,
fenestration, as well as the weakening of the root
resistance structure due to the need for efficient
access to the blocked tool in the channel [14].It
should not be forgotten that a great disadvantage of
the thresholds and fenestration of the internal cur-
vature is the generation of a zone of stress concen-
tration in the root, depending on the location of the
accident in the apical or medium third, which, due
to an asymmetrical form of the canal becomes the
main cause of some cracks or vertical root fractures
that compromise the existence of the tooth [14]

In the two clinical cases of endodontic retreat-
ment in this study we have choosen the gutta—per-
cha mono-canal obturation and the EndoSequence
BC Sealer bioceramic sealant to compensate for the
above-described drawbacks of such a conserva-
tive therapeutic approach orthograted by the anti-
bacterial effect [15,16] , biocompatibility [17-24]
and the ability to form a waterproof interface with
monoblock type dentin due to precipitation of hy-
droxyapatite [25-30].

The antibacterial activity of EndoSequence BC
Sealer, controlled by agar and direct contact tests,
although weaker than AH Plus, which releases
formaldehyde during epoxy resin polymerization
and contains a bisphenol-A toxic product, is based
on pH increased and active diffusion of calcium
hydroxide [19].The channel filling materials, in-
cluding sealing cements, have very low direct con-



La buna fluiditate a cimentului EndoSequen-
ce BC Sealer contribuie procentul de peste 90% de
particule intre 0,100-1 pm din compozitia pulberii.
Pe de alta parte dimensiunea redusd a particulelor
EndoSequence BC Sealer, prin cresterea globald a
suprafetei lor, intensificd semnificativ capacitatea de
interactionare a sigilantului cu fluidele tisulare [20].

Introducerea cimenturilor bioceramice ca sigi-
lanti in obturatia de canal s-a bazat atat pe proprieta-
tile fizico-chimice avantajoase (pH alcalin, eliberarea
crescutd de ioni de calciu, formare de hidroxid de
calciu, fluiditate si radioopacitate) cét si pe compor-
tamentul biologic caracterizat prin biocompatibilita-
te, actiune antimicrobiana si promovarea formarii in
situ de hidroxiapatita [19].

Mecanismul de integrare tisulara a sigilantului
EndoSequence BC Sealer se bazeaza pe capacitatea
cimenturilor bioceramice de a stimula depunerea in
situ de hidroxiapatitd prin eliberarea de calciu si ioni
fosfat [20].

Activitatea antibacteriand a EndoSequence BC
Sealer, controlatd prin testele de difuziune in agar si
cel de contact direct, desi mai slaba decit a AH Plus,
care elibereazd formaldehidd in cursul polimerizarii
rdsinii epoxidice si contine un produs toxic, bisfeno-
lul-A, se bazeaza pe pH-ul crescut si difuziunea acti-
va a hidroxidului de calciu [19].

Materialele de obturatie de canal, inclusiv cimen-
turile de sigilare, au un contact direct extrem de re-
dus in suprafatd cu tesuturile vii din jurul dintelui,
limitat practic la foramenul apical. In pofida acestei
limitari de interfatd de actiune in practica clinicd se
doreste totusi crearea unor conditii de micromediu
care sa promoveze vindecarea tisulard, fie a bontului
pulpar apical in cazul extirparilor vitale, fie reosifi-
carea periradiculara in cazul parodontitelor apicale
cronice [21].

Cimenturile silicat de calciu pot influenta mor-
fologia celulelor si, fiind biocompatibile, gratie
mecanismului de reglare a kinazei prin stimulare
extracelulard, amplifici fenomenele de proliferare,
diferentiere si adeziune celulara. De asemenea aceste
cimenturi bioceramice reduc reactia inflamatorie §i
au efect osteoconductiv [21].

EndoSequence BC Sealer a dovedit o citotoxi-
citate si genotoxicitate mai reduse decat sigilantul
uzual in practica endodonticd, AH Plus [19] iar En-
dosequence Root Repair Material stimuleazd mai pu-
ternic diferentierea osteoblastilor decat MTA [23] si
poate constitui o bund alternativd a ProRoot MTA,
intrucat asigura supravietuirea si proliferarea celula-
ra de o maniera similara [24].

Capacitatea de precipitare a hidroxiapatitei pe
suprafata silicatilor tricalcici, care intra si in compo-
zitia EndoSequence BC Sealer, a fost dovedita cert in
vitro prin imersia in lichid tisular simulat dar nu se
cunoaste inca precis ce se intAmpla si in vivo, unde
aceste materiale dentare vin in contact direct cu lichi-
dele de lavaj endodontic, lichidele tisulare sau plasma
sanguind [21].

tact with the living tissues around the tooth, practi-
cally limited to the apical foramen. In spite of this
limitation of the action interface in clinical prac-
tice, however, it is desirable to create micromedium
conditions that promote tissue healing, or apical
pulse abutment in the case of vital extirpation, or
periradicular reoccurrence in chronic apical peri-
odontitis [21].

The calcium silicate cements can influence the
cell morphology and, being biocompatible, thanks
to the mechanism of kinase regulation by extracel-
lular stimulation, amplifies the phenomena of pro-
liferation, differentiation and cell adhesion. Also,
these biochemical cements reduce the inflamma-
tory response and have an osteoconductive effect
[21].

EndoSequence BC Sealer has shown lower cy-
totoxicity and genotoxicity than the usual sealant
in endodontic practice, AH Plus [19] and Endose-
quence Root Repair Material stimulates stronger
differentiation of osteoblasts than MTA [23] and
may be a good alternative to ProRoot MTA cell
survival and proliferation in a similar manner [24].

The ability to precipitate hydroxyapatite on the
surface of tricalcium silicates, which also enters En-
doSequence BC Sealer, has been proven in vitro by
immersion in simulated tissue fluid, but it is not yet
clear what is happening in vivo where these dental
materials come in direct contact with endodontic
lavage fluids, tissue fluids or blood plasma [21].

It is an essential aspect of the clinical use of En-
doSequence BC Sealer because the disturbance of
the hydration process of the tricalcium silicates in
the bioceramic sealant composition may strike its
bioactivity [21]. EndoSequence BC Sealer is a sin-
gle-component sealant that primes in vivo within
the root canals as the water in tissue tissues diffuses
into its mass. This is why the manufacturer’s rec-
ommendation is that this sealant should be used to
fill the root canals with the cold filling technique
because the hot condensation techniques of gutta-
percha, such as vertical wave-wave condensation
or successive waves, can compromise its physico-
chemical properties [31].

Theoretically, the sealing capacity of a sealing
cement depends on its consistency and penetra-
tion ability in the depth of innumerable dentinal
canals communicating with the root canal, being
influenced by various physical factors such as par-
ticle size, viscosity, surface tension and solubility
[31]. Since EndoSequence BC Sealer is made up
of particles smaller than 1 pm and dentinal canals
vary between 2-3.2 um reducing in diameter, as is
known from the coronal dentine to the apical third
of the channel, this cement sealing has the ability to
penetrate the depth of the root dentine [31].

It was found that EndoSequence BC Sealer,
used according to the gutta-percha cone tech-
nique, penetrates approximately 2 mm into the
dentinal canals in both the apical dentine at 1
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Este un aspect esential al utilizarii clinice a Endo-
Sequence BC Sealer deoarece perturbarea procesu-
lui de hidratare a silicatilor tricalcici din compozitia
sigilantului bioceramic poate greva bioactivitatea sa
[21].

EndoSequence BC Sealer este un ciment de si-
gilare monocomponent care face prizd in vivo in
interiorul canalelor radiculare pe masura ce apa din
lichidele tisulare difuzeazd in masa sa. De aceea reco-
mandarea producatorului este ca acest sigilant si se
foloseasci in obturarea canalelor radiculare conform
tehnicii de obturatie la rece cu con unic deoarece teh-
nicile de condensare la cald a gutapercii, cum sunt
condensarea verticala in val unic sau valuri succesive
ii pot compromite proprietitile fizico-chimice [31].

Teoretic capacitatea de ermetizare a unui ciment
de sigilare depinde de consistenta si capacitatea sa de
penetrare in profunzimea nenumdratelor canalicule
dentinare care comunica cu canalul radicular, fiind
influentatd de variati factori fizici precum mérimea
particulelor, véscozitatea, tensiunea superficiala si
solubilitatea [31].

Intrucit EndoSequence BC Sealer este alcatuit
din particule cu dimensiunea sub 1 pum iar canalicu-
lele dentinare variaza intre 2-3,2 pm reduciandu-se
in diametru, dupd cum se stie, din dentina corona-
rd spre cea a treimii apicale a canalului inseamna cé
acest ciment de sigilare are capacitatea de penetrare
in profunzimea dentinei radiculare [31].

S-a constatat cd EndoSequence BC Sealer, folosit
conform tehnicii de obturatie de canal cu con unic de
gutapercd, patrunde aproximativ 2 mm in canalicule-
le dentinare atéit in dentina apicald, la 1 mm de apex,
catsila o distanta de 5 mm de apex, reper care repre-
zinta limita dintre treimea apicald si treimea medie a
radacinii [31].

Imbucuritor este si faptul ca spre deosebire de
alti sigilanti bioceramici, precum MTA Fillapex, care
prezintd o contractie de priza de 0,7% EndoSequence
BC Sealer manifestd dimpotriva un usor grad de ex-
pansiune volumetrica, sub 0,1%. Lipsa contractiei de
priza a unui sigilant, care de reguld trebuie sa respec-
te marimea unui film de material extrem de ingust
la interfata cu peretele canalului radicular, ii creste
valoarea clinicd mai ales in conditiile folosirii tehnicii
de obturatie cu con unic de gutaperca unde nu este
posibild compensarea contractiei de priza prin asoci-
erea condensdrii verticale [31].

Neomogenitatea obturatiei de canal cu con unic
de gutaperca folosind ca sigilant EndoSequence BC
Sealer care apare uneori din cauza unor goluri gene-
rate de variatiile morfologiei interne a canalelor radi-
culare, frecvent ovale pe sectiune, poate fi corectatd
prin cresterea presiunii hidraulice asupra sigilantului
cu conuri de gutapercd accesorii [31].

EndoSequence BC Sealer a dovedit o adeziune
mai puternicd la dentina decat AH Plus. Adaptarea
marginald este similarda MTA. Are potential algic si
proinflamator neurogen (CGRP) mai redus decat si-
gilantii pe baza de oxid de zinc-eugenol [32].

mm of the apex and at a distance of 5 mm from
the apex, which represents the boundary between
the apical third and the middle third of the root
[31]. Also, unlike other bioceramic sealants such as
Milla Fillapex, which exhibit a 0.7% EndoSequence
BC Sealer contraction, it exhibits a slight degree of
volume expansion below 0.1%. The lack of shrink-
age of a sealant, which typically has to respect the
size of a film of extremely narrow material at the
interface of the root canal wall, increases its clinical
value, especially in the case of the use of the gutta-
percous conturation technique where it is not pos-
sible compensating the squeeze by associating the
vertical condensation [31].

The non-homogeneity of guttapean cone chan-
nel obturation using EndoSequence BC Sealer seal-
ant, which sometimes occurs due to voids generated
by variations in the internal morphology variations
of the root canals, frequently oval on the section,
can be corrected by increasing the hydraulic pres-
sure on the seal with gutta—percha cones [31].

EndoSequence BC Sealer has proven stronger
adhesion to dentin than AH Plus. The marginal ad-
aptation is similar to MTA. It has a lower allergenic
and proinflammatory potential (CGRP) than zinc-
eugenol-based sealants [32].

The interface layer of dentin made of hydroxy-
apatite crystals may pose problems in removing the
sealant. Conventional deforestation techniques fail
to completely remove the bioceramic seal, similar
to AH Plus [32].The purpose of applying a seal-
ant is to obtain a homogeneous canal obturation
and waterproof apical closure. Penetration into the
dentinal canals is deep reaching 40-60% of their
length. Complete removal of a seal from the canal
is not a major objective of resuming endodontic
treatment [32]. It appears that the dentin adhesion
strength of iRoot SP (Innovative BioCeramix, Van-
couver, Canada), the Canadian version of EndoSe-
quence BC Sealer, is significantly lower than the
MTA and the AH Plus epoxy sealant, but can vary
greatly depending on the degree of moisture that
comes into contact with the root inside the socket
[33].

Although both are bioceramic cements, the
lower dentin adhesion of iRoot SP than MTA can
also be attributed to the lower proportion of calci-
um silicates in its composition. By default, a small-
er amount of calcium hydroxide will be generated
during hydration, and a lower possibility of spon-
taneous formation of an interface hydroxyapatite
precipitate to achieve a bioceramic—dentin imper-
meable monoblock [33].

EndoSequence BC Sealer is undoubtedly a
promising sealing cement in the biological ap-
proach to endodontic treatments but its true clini-
cal value can only be proven over time based on
studies of statistical relevance. Although already
introduced in endodontic practice, like any new
product, according to the translational axiom En-



Stratul de interfata cu dentina alcétuit din cristale
de hidroxiapatitd ar putea pune probleme la indepar-
tarea sigilantului. Tehnicile de dezobturare conven-
tionale nu reusesc s indeparteze complet sigilantul
bioceramic, aspect similar si in cazul AH Plus [32].

Scopul aplicérii unui sigilant este obtinerea unei
obturatii de canal omogene si o inchidere apicald im-
permeabild. Penetrarea in canaliculele dentinare este
profundé atingdnd 40-60% din lungimea acestora.
Indepértarea completd a unui sigilant din canal nu
reprezintd un obiectiv major al reludrii tratamentului
endodontic [32].

Se pare cd forta de aderare la dentind a cimen-
tului bioceramic iRoot SP (Innovative BioCeramix,
Vancouver, Canada), varianta canadianid a Endo-
Sequence BC Sealer, este semnificativ mai mica decét
a MTA-ului si a sigilantului epoxidic AH Plus, dar
poate varia puternic in functie de gradul de umidi-
tate cu care vine in contact in interiorul radacinii in
timpul prizei [33].

Desi ambele sunt cimenturi bioceramice, adeziu-
nea mai redusa la dentina a iRoot SP decat a MTA-
ului poate fi pusd si pe seama proportiei mai reduse
a silicatilor de calciu din compozitia sa. Implicit se va
genera o cantitate mai mica de hidroxid de calciu in
cursul hidratarii si in continuare o mai slaba posibi-
litate de formare spontand a unui precipitat de hidro-
xiapatitd de interfatd care sd realizeze un monobloc
impermeabil bioceramica-dentina [33].

EndoSequence BC Sealer constituie fira indoiald
un ciment de sigilare promitator in abordarea bio-
logica a tratamentelor endodontice dar adevarata sa
valoare clinicd nu poate fi doveditd decét in timp, pe
baza unor studii cu relevantd statisticd. Desi deja in-
trodus in practica endodontica, ca orice nou produs,
conform axiomei medicinei translationale Endo-
Sequence BC Sealer este incd pe drumul ,,from bench
to bed”.

Concluzii

EndoSequence” BC Sealer™ este un ciment de si-
gilare usor manevrabil in practica clinicd care poa-
te fi folosit cu succes in finalizarea retratamentelor
endodontice. Acest sigilant trebuie folosit insd prefe-
rential in obturatiile de canal cu con unic de gutaper-
ca de design standardizat, conform sistemului rotativ
de NiTi cu care s-a largit canalul.

doSequence BC Sealer is still on the «from bench
to bed» road.

Conclusion:

EndoSequence® BC Sealer ™ is a easy—to-handle
sealant in clinical practice that can be used suc-
cessfully for finishing the endodontic retreatment.
However, this sealant should be used preferentially
in standard gutta-percha channel obturations ac-
cording to the NiTi rotary system with which the
groove has been enlarged.

flow of a bioceramic root canal sealer. J
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