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Apical Leakage of Endodontic Posts Cemented with Adhesive Resin

Adeziv Rezinle Simante Edilen Endodontik Postlarin Apikal Sizintisi
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Abstract

Cbjective: Tha.am-ol ihs study was o compare the apcal dye leakage of the pasis cemanted with Rolyk ARG rasin cament ar
pncshosphas cement
Materlals and Melheds: Fony extracted human maxdary antenar foem were insliumenied and randamly aivided ina 4 grougs of
O ootz each The expenmental groups wers oblurated & failows: Grous 1 - posls cemented with zne ghosphatke coment, Graup
o posts samented with Belyld ARC adnegve cement. Groups 3 ang 4 were negative ard postve confral groups. respectvely,
‘f'"l'f' e post cemartalon, ol sampies were coveran with Two laysis of nal varmsh, with {1 exceotion of the asicar 2 mm, 1he
SpeCimens wate intmersed (0 2% methylene olue sohiton for 7 days at 370 Tne rools were seotioned verticaly and dye
PAFETATON Was svallaled Lsing a stereomicrascope at x20 magnifcation. Leakage was measuied independentty by bwo
avalianrs ma blind-felaed ashon

Result: Atwer dye penetratian, mose eakage was obsenad in the ane phosphate aroup Slatishcal analysis showad a sigmfroant
dilference botwesn 2nc priesphate and Rely¥ ARG groups (p=0.05),

Conclusion: T sudy demonstraied that posts camentad with RelyX ARC snowed sonhcanty ess leakage than oo
pacsshate group

Keywords: Endgoonlic post cementation, 1asin cements, microleakage.

Ozet

Amac; Bu caligmadsa amag, RelyX ARG rezin siman ve ginko fasfal siman kuilamilarak simante editen postlar pevresinds oiusan
apiwal szinfiy boys yontemi kuflanacak karsdashrmaks,

Geteg ve Ydntem: Kik adel st kesicl dis, kanal tedawier papidiktan sonra her birf 18 dis igerecek sekilde rastgele 4 grubs
aynleh. Gruplann r:.'ag.-.f.-ml sopredin: Post simantasyeny 1. grupla ginko fastal siman ile. 2. grupta ise HelyX ARC adeaiv siman e
papadt, Grup 2 v 4 88 negatf ve poziif kontral gruplann alusturdy. Kana) ipgrising posilann yedestiilimesim takiben, fim
drighisr .r,clem'ﬂr M agikia Ralacak sekiide ki kat timak olas de kaplandr ve %20k metilen mavia selisyonunda 7 gun
bekletiol Baha sonrg vertlkal olarak Kesilen Kok pargaian 20 baviimeds stecomikroshomia & graghirmac Iarafindan lek Kor olarsk
degetondintd

Bulgular: Yed: gunlil boya penetrasyony sonrasinda ginko fastat e simante sdilen 1. grupla dana fazla szl gazlend:. ki grip
ardsindak! lark siahistieel olarak de anfamin bulundy [pe0.05)

Sonug; Bu galismada; pos! simantasyonunda RelyX ARG kollammimn ginko fosiat simana orania onemll dereceds daha bz
sihtya yol aghian ﬂ{:sre.-'r.lf;ﬂ;nr

Anahtar sozcikier: Endodontik post simantasyony, rézin siman, mkioszing
s ¥
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Introduction

Endodontically treated teeth often need a post and
core as foundation for the final restoration!. The
primary function of a post s te help provide
resistanee too horvizontal fracture and Lo provide
retentiogn  of the tore that s
estirative lrealments.

necessary. for

Inadequate cementation of a post can result in the
movement of oral fluids and microorganisms into
volds in the obturated root canal and the induction
ol a perdapical inflammatory reaction.? Thersfore,
the technigue used for cementation of the post is
rigardeed a5 an important factor for leng-term clinical
success,” Ketention is not the only criterion for the
selection of a suitable luting cement. 1t is important
that the mateérdal should be insoluble and also
prevenlt microleakage.® IF the cement seal of the
comonal reslaration breaks down, leakage of Aol
arl microorganisms may extend o the posbtooth
interface. Fatigue forces acting on the posl and core
generate microcraks within the cement, These cracks
may coalesee o contribote L ultimale ilure of the
restoration: Microleakage al the interface of post
and tooth may lead o failure of the root canal
Lreatment and the development of apical perdodantitis.
IL s for Lhis reason thal chemically active materials
have been introduced as luting cements.?

A number of studies have investigated the effects of
different cements around the posts on micraleakage, ™
Although luting agents, including zine phosphate;
peivearbosylate, glass  lonomer, and  filled  and
unfilled resin cemenls have been investigated
extensively, the lilerature does nol consistently
surgest thal one is superior to anather®

While some clinical sludies have shown a signilicant
increase for post retention with resin cements,® 10
others have not confirmed these findings.® !

Bachicha el -al 1% obsgived that (he use of different
tvpes of posts had no effect on microleakage.
However. a significant difference in microleakage
was recorded in relation to the different cements
wsed to lute the posts, A material that bonds
chemically to both the tooth struchure and the metal
from which the post is made has considerable
advantages over those which rely enfbirely on
mechanical means for retenlion.®  Unlike the
traditicnally used zine phosphate cement, the

adhesive cements
between the
metal post, B3
around

have the bonding potential
ol e Al The
Fogel® reporied less microleakage

cemented  with o resing cements
compared with those cemented with zinc phosphate
or glass onomer cements, Mevertheless, evaluation
af the micraleakage results withh a fluld: filtration
system showed  thal pone ol Lhe  posticement
combinations tested was capable of consistently
achieving a fluid tight seal.'* A slmilar result was
reported by Tian et al'?, who used dental adhesives
of the second generation and found hat all teelh
Showetl Teakage,

inner surface il

sty

There are two potential problems with the use ol
resin agents asoa luting agent for posts: They are
technique-sensilive because ol their short working
bime and they are omore acdversely aflfectod by
improper  rool canal  preparation  than  other
cememts. ! According to the aclivation made, resin
cements are usaally divided in three  groops:
chemicallyv-activated isell_cured), photo-activated and
duabcured cements.'® Braga ot al'7 Jound Lhat
dual-cure cements had greater bond strenath values
than the chemically activated cements.

Relyx™ ARC (3M. 5t Paul, Minn. adhesive resin
cement is a permanend, dual-cure, paste-paste resin
cement developed to be used with the Single Bond

PAM™Y denlal adhesive system. Used in Lhis
combination, the system is indicated for bonding
direct restorations and for endodontic  post

cementation.

HelyR  ARC resin cemenl provides a dual-cure
system that has approsimately 2 minote working
time. It has a self-care set time of 10 minutes from
the start to mix. The material can also he lighl
cured to accelérabe the sél time ol he reaction [or
applications  where light Is accessible o the
cement, Relyx ARG resin cement contains a new
polyvmeric component dimetacrylate polymer that
modities the rheotogy or handling of the malerial.

The goal of this invitro study was o compare the
apical dye leakage of posts cemented wille BelyX
ARC resin cement or zinc phosphate cemenl,

Materials and Methods

Forty, freshly extracted, permanent human maxillacy
anterior tecthy with matare root apices were used in
this study, The leeth were cleaned from attached
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delris with ‘a sharp linife and stored in distilled
water containing hymiol grystals in the mom
Lemperature until use. To lacilitate instrumendation
and to standardize the working length, the anatomic
crowns of all teeth were sectioned horizontal to the
long axis, at the cemaentoenamel juncion, with the
use 0l a walercooled diamond fssure bur (150 sizae
0141 in a high speed hand piece. The rool canals
were prepared chemomechanically, Gates-Glidden
drifls 1 Maillelfer. Ballaigues, Swilzerland) with 150
sires 70 and 080 were used to obtain straight-dine
acoess in the coronal and the middle third of all
spaecimeons,. The worklng length was detenmined by
[Hacing a size 10 K- type fite (Berr Sybeon, Romulus,
Ml until it was first seen al the apical foramen and
then 1 omm was subltracied from this length. Silicone
stoppers were  placed  arownd the  file
conbrol Lhe working length of the fles. Step-back

shall 1o

preparation of the rool canals was performed by
using 15 o 45 Belype files. A size 30 file was used
as MAF Lo establish the apical stop. The insbrument
wits used with a half turn reaming action untit the
file became |oose with in the canal. Step-back
flaring of the canal was performed using larger files
al | mm intervals manipulated inoa filling action,
The file used to prepare the apical stop was used o
recapitulate, Slep-back preparation was completed
alter the use of three files laroer Lhan the file used
Lo pregare |he apical stop, Two milliliters of freshly
prepared 3.25% of sodivm hypochlorite (NaQdCl)
was Lised as the irrigation seolution after each file.
When the preparation was completed. each canal
was finally dirdgated with 10 ml of 3.253% NaQCl,
Mhee rool canals were dried with paper points and
clrburated using lateral compaction of gutta-percha
and AN26 cugenol-free sealer (Delrey: Ronstanz,
Crermany). The depth of the post space was 23 of
the total working lenath leaving 4 mim of root canal
filling in the apical portion of the root canal, In post
space preparation, the: coronal part of the root
filling was removed by using a heated plugger. The
st spaces were irrigated again with the same
disinfecting solutions used during root canal
preparation,

ER system pure titanium posts were used in this
study, Koot canals were prepared with the assorted
instruments of the size | Titanium posts [Komet,
Germany] before the cementation of the posts
immediately after the obturation. The roots were

Ihien randomly divided into 4 groups of 10 oot
eachy two experimental groupes and bwo control
Qrotps,

In group L, the posts were cemented wilh ring
phosphate cemenl (35 White, M), USAL The posts
in group 2 were cemented with an adhesive system
(aingle Bond Dental Adbesive Systemd and  duaal-
polvmerizing resin (Relvd ARC according 1o the
manufacturers” instructions,

A small amount of the cement miv was picked up
on a lentule spiral and introdoced into the post
space with i slow-speed handpiece, Alter the cement
is placed in the canal, the post is coated with the
same luting agenl and insefed.

All samples. were coronally scaled with .a divect
composite restoralive material (3M Valux Plus) and
the roots of the experdmental aroups were coaled
with two layers of nail vamish (Ellen Betrix 193,
Betrix, Franklust, Germany) exceplion of the apical
2 omm and allowed to dry. The posilive control
samples were instrumented as previously described
and lefl unobturated, The entire root of the negative
controls was complelely coated with the nail varmish
o ensure Lhe Blocking of the penetration of he
dye. Alter | howr of diving, all specimens were then
apically immersed in 2% methylene blue dye solulion
ipH 6.8} (Fisher Scientific, Fairlawn, MY} in individual
dlass vials, All glass containers were placed inoan
incubator at 37°C Tor 7 days. Alter Lthis period, the
specimens were rinsed for 25 minutes under tap
water and nail vamish was removed with a rasor
blade and the teeth were soaket in acetone for | h
to remove residues of nall potish.

Twe opposing longitudinal qrooves were made inlao
the dentin on the root surfaces and the rools werg
split with @ hammer and a chisel. Dye penetration
of each hall specimen was evaluated independently
by lwo examiners using a stercomicroscope {Bausch
and Lomb, Inc., Rochester, MY) al x20 magnification,
bye penetration was measured Troem the apex to the
mest coronal extent of dye visible an the filling
material or root canal walls, and scoring was made
as follows:

Score 0 leakage <0.4cm,
Score | ; leakage between 0.4 and 1.0 cm,
Store 2 - leakages1.0cm.
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Aonosrparametnc AMOVA test (Keuskal-\\Wallls) was
bsed Lo delermine T thore was any  significant
Hillerence armond the. growps, Pair of groups was
[hen conpared using Mann Whitney-L test,

Results

Thee apical leakage results of e four groups are
listed in Table |, Statistical analysis indicated a
signilicant difference between zine phosphate groups
antl Belayd ARG groap (p«0.057, More leakage was
absirazd it the sme phosphate group: Positive controls
demanstrated  dyes  penelralion
length of tie root canals, whireas there was no dye
leakisige in the negalive comdrol lecth,

throaghont  Lhe

Fable 1, Apaal leakage scores af the s,

Lraups Al Lrakage Scorg

sty M AHLD I A 1l
L0 prheesphate Nl 5 5
A Mgl bve Congtrol I 4 W]

tve Ll 1 0 10

Discussion

Leakage studies include colored dye penctration,
bhacterial leakage, analysis of radielabeled tracer
penctration. dissolution of hard lissue, clearing of
Leclh, spectrometry of radicisotopes, electrochemical
methods and gas chromalography, Among these
methods, dyes are most commonly preferred since
this is simple to use, cheap, safe. eéasy to handie
andl witkely avaitable,'® The oral environment, however,
has many variables and is much more complex
than a simple dye leakage test, Shearing, rotational
and eyclical forces are also placed oh Leeth and
restorations. Temperature changes, as well as other
factors. may allect the propedies of cement materials,
Althowgh the clinical relevanee of dye leakage
studies has been questioned, microleakage Lests
tan evaluate the abilily of materials to prevenl fuid
penetration. The leakage marker used in this study
was. methylene blue, because of its comparable
leabage too bubtyric acid, which is a metabolic
product of microorganisms,'® and its low mobecular
weight, enabling deeper penetration along root-
canal filling, '™

Howewver, during stofng, 4 mim Trom e root tip
wils excluded from evaluation, and the leakage was
telermined frem that level above: This procedure
may have a bluring effect e final detenminalion ol
leakage since the absence of leakags in the apical 4
mm does nol provide the same effect of e luting
cement. When there was leakiage In the aplcal 4
mm ol root canal treatment, the sealing ability o
the Juting cement was investigated. On the contrary
when the reserye copdition was present, It was hand
Ler speculate that the luting cemient was efficient in
prevention of leakage,

Methods and timing of pest space preparation may
infleence Tuture microléskage, Haddiy et 2050 comyparc)
the use of healed plugoers, Oates-Glidden diills aeu
GPK insbruments as posl space preparation tools:
Significantly less leakage was observed when the
heated plugaer lechnique was used, This may be
explained by the addilional verical condensation
elfec] achieved through the use of heated plegaers.

Delayed post space preparalion pracedure  may
darage the sealer which hag sel in (he apical roaol
canal, thus damaging the apical seal. 2! Performing
posl space preparaticn immediately after rool canal
obturation but before live-sealer cement sets may,
however, mean thal ke  apical remains
intact, 2! Fam et al?! showed that delayed past space
preparation  resulted  in more  |eakage  than
immediate preparation, which was in agreement
with the resulls in previows studies,

seal

Mosl apical portion of the oot canal filling serves as the
only barrier against penetration of microomanisms
that may cause periapical inflammation. It has been
demonsiraled Lhal longer filling provides @ better
seal!®22 Although the tength of the post wilhin the
raol canal niay vary, the apical 4 num of the ool
canal filling material should not be disturbed. 2

Zine phosphate and resin cements Tomulated for
luting have excellent flow. Flacing the luling agent
both in the canal with a lentulo spiral and onto the
post is the recommended method to achieve a
dense cement lilm and therefore, a wellcenented
post.? This process may have lo be expedited
hecause some of the resin luting agents have shon
working times compared with zinc phosphate, Doe
to short working limes resin cemenis may set
Before the pest is [ully sealed il placed in lhe post
space firsk. Dualcured cements were developed to
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conciliate favarable characteristics of selfcared and
phote-activated coments, The ralionale was to have
domaAterial with expended working tine and capble
of reaching a high degree of conversion either in
Lhe presence or absence of light.! ;

[ results of our stady demonstraled that posls
cemented with Belvd ARC showed significantly less
lestbane than aimc phosphale geodpe A similar study
Alse e leakage o e sinc
phespsbate cement group at the postcemaent faterhac e
aned in the cement layer of Lhe post b

stuchwisel o

Fhee gine phosphale cement Wested had a lepdency
bev trap air which fetl voids bebwesn the post ancd
canent s deed] as within the bulk of the cement.
Voids provide a Hink: that make the
ittt eial e subject to micréleakage and adhesive
[ebfure. Even 3F higher bond  strenaths . are not
regilred tor the retention of the post. endodontic
fadlure due to nicroleakadae may reguire rélreatment
af the tooth, 4

Ay may

Capuito ans Stanclec ™ stated that posts are needed
o allw the clinician o eboild  enooghe footl
strebcbue Lo retain pestosations. The price for added
Febention, bonyever, ey be nopeased sk of damaged
bgiath stroctures in thls respecl. some
literature stll disputes the reinforcemenl potential
o

curient

ol pinsts. 2 2T consensus  existed  ono wiich

technigue and matérials are best suiled lor use. Y

Thi
provided an oppotunity Lo improve the success rate
gl post endodontlc restorations. Hswever, because
of  the inordingte number of dental cements
marketed, each coment shouwid be carefully evaluated
fo allow selection o 8 cement wilh the greatest
post relention, The success of Lhese restorationg
depends anomany lactors, and this study provided
one of the: perinent information.

inbracluction ol pew Tesinous cements  has

Conclusion

Thisstuddy demonstrated that titanivm posts cemionted
with Relyk ARC ‘showed significantly less leakage
thian the ones with zine phosphate,
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