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USE OF RADIOLOGICAL ANALYSIS FOR CHOOSING OF OPTIMI ZED ROOT CANAL OBTURATION
TECHNIQUE

The objectives of this in vitro study were to ewhithree different root canal obturation technignerespect of the
radiographic quality of root canal obturation.

In the radiographic evaluation of the obturatiolgy in the present study, Lateral Condensatiohrigpie resulted in the
poorest obturation quality, coronally and apicailany voids were observed in the obturations arestare directly related to the
difficulty of handling with Lateral Condensation kexque in the prepared canals.

Key words: obturation, canals, lateral condensation.

Since the earliest mention of endodontics in th& &&ntury, there have been numerous advances and
developments as a result of continuous researcle. dpparent relationship between oral sepsis anderiglc
endocarditis was pointed out by Frank Billings 1804 and a few years later one of his students, EdSenow
developed the theory of "focal infection”, wherefhand streptococci to be present in many diseasgdns and the
fact that they could cause infection at some dissi®e by hematogenous spread [7]. Pierre Fauchahd, was
considered the founder of modern dentistry, acelyatescribed the dental pulp in his textbook.

In 1725 the oil of cloves for its sedative propsstiwas introduced by Lazare Riviere while in 174érre
Fauchard described the removal of pulp tissueBatnum isolated a tooth with a thin rubber leal864 and in 1873
introduced the rubber dam clamp forceps. Guttalzeoones as the sole material for root canal otiaravas used by
Bowman in 1867, and during the same year Magitgjested the use of an electrical current to test yatality [2, 3].

The first dental radiograph was taken in late 1B9%tto Walkhoff, a German dentist soon after tlsealvery
of x-rays by Rontgen earlier that year. In 1900igg@cal radiolucencies was described by Price $isd'tabscesses"
and he advised that radiographs were used to dsegmalpless teeth [8].

But it is extremely interesting to the dental pitémers all over the world the question of improent of
quality of endodontic treatment by the choosingafect technique and reliable sealer [4, 5, 6, 9].

The aim was improvement of endodontic treatment qualitygdlifferent root canal obturation techniques and
evidence-based approach.

Materials and methods.To assess the radiographic quality of root canaliraion. To visualize obturated
root canal system and give the quality estimat@pject of investigation — extracted intact teetluifferent anatomical
groups. Investigation methods — macroscopic ingattin of obturated root canal system using clegat@chnique for
quality estimation; histologically for verifying dnmorphological ground of obturation rate; radiadad for clinical
ground of the offered obturation technique. 59 parieus, recently extracted human teeth were delfefrom various
dental clinics. Only teeth which had been extraétegeriodontal or orthodontic reasons were u&ghical and safety
guidelines for the handling of human teeth and datwoy research were strictly followed. All selatteeth were
examined and only roots with narrow canals, withsharp curves were included in this study. Any sabat showed
evidence of resorption, fractures or open apiag€r than 3 mm) were excluded from this study.

Preparation of root canal8ccess cavities were prepared using a NSK highespeadpiece (NSK, Nakanishi
Inc., Japan), with size 023 round diamond burs {§En Maillefer Instruments SA, Switzerland). Theighing of the
access cavities was done with size 023 round btgsl (Dentsply Maillefer Instruments SA, Switzedarand a NSK
1:1 contra-angle handpiece (NSK, Nakanishi Inqada

All the root canals were prepared by one operatdet3,5X magnification (Dental loupes, Carl Zeiss)

Working length was determined by passing a 08 &-fiDentsply Maillefer Instruments SA, Baillagues,
Switzerland) carefully along the canal, until the of the file was visible at the apical foramerhidl length was
recorded and 1 mm subtracted to provide the opeveth a working length for each root canal. Apigatency was
established by using C+ Files (Dentsply Maillefestrtuments SA, Baillagues, Switzerland) size 08ad® 15. A glide
path was established with rotary NiTi files Patdilsize 13, 16, 19 (Dentsply Maillefer InstrumeBfs Baillagues,
Switzerland) to working length.

Root canal preparation was done using ProTapeehiitknium rotary files (Dentsply Maillefer Insments SA,
Baillagues Switzerland) mounted in a 16:1 gear cédn handpiece driven by an electric motor X-Sni@entsply
Maillefer Instruments SA, Baillagues, Switzerlandsing EndoGel #2 (VladMiVa, Belgorod, Russia), ebhiis a
mixture of 10% peroxide and 17% EDTA. The EndoGeMas alternated with 5,25% Sodium Hypochlorite QXI4)
solution (VladMiVa, Belgorod, Russia). The filesneaused according to manufacturer’s instruction®jpgning canal
orifices to size 40 (10 percent taper) and theapagion of each canal was prepared to a sizé P@icent taper).

Finally, the dentinal smear layer was removed fralinprepared root canals by leaving EndozZhi Sohutio
(VladMiVa, Belgorod, Russia) in the prepared roahals for 2 minutes before rinsing for 5 minuteshws,25%
Sodium Hypochlorite (NaOCI) solution (VladMiVa, Belrod, Russia). The irrigation solutions were d&idd in a
disposable syringe with a NaviTip needle (Ultraderdducts Inc, South Jordan, Utah, USA).
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The prepared teeth were randomly and equally divide three groups (n = 30 canals). Each groupadoed
prepared root canals of the following teeth: twoxitheary first molars (four canals each), four méaily premolars (two
canals each), one maxillary canine (one canal e&el) maxillary central incisors (one canal eathjp mandibular
molars (three canals each), four mandibular premdlane canal each), one mandibular canine (onel eath), two
mandibular central incisors (one canal each). Alhals were dried by using several 6 percent tapBegubr Points
(Dentsply Maillefer Instruments SA, Baillagues, &arland).

Results and discussionGroup A.Lateral Condensation Technique with Gutta-perché AH plus cement
(Dentsply Maillefer Instruments SA, Baillagues, Swiand. A single gutta-percha point with a taper of 2 patc
(Dentsply Maillefer Instruments SA, Baillagues, 8&rland) was used as a master cone, in conjunatitmnAH plus
root canal cement (Dentsply Maillefer Instrumengs Baillagues, Switzerland). The cement was appitethe entire
length of the canals using the master cone. Accgsadta-percha cones placed, using 2% tapereda8ergDentsply
Maillefer Instruments SA, Baillagues, Switzerlang§ing lateral cold condensation. Group@ntinuous Wave of
Obturation with Gutta-percha and AH plus (Calamaehhique). A single gutta-percha point with a tape® percent
(Dentsply Maillefer Instruments SA, Baillagues, &srland) was used as a master cone, AH plus (Plgritéaillefer
Instruments SA, Baillagues, Switzerland) as roatatacement and Calamus (Dentsply Maillefer InstrotmeSA,
Baillagues, Switzerland) to perform the continuewsve of condensation. Canals were back-filled wjtitta-percha
heated to 180°C in the Calamus unit (Dentsply Mé&l Instruments SA, Baillagues, Switzerland).

The master cone was cut back to 0.5 mm short okimgiength to ensure that the cone binds to tmalcaall
in its terminal 1 mm. The continuous wave elech@at plugger was selected with a taper matchingrthster cone
taper. The plugger was inserted into the canalcomdirmed that the binding point was within 4 mmtbé working
length. The stop was then adjusted to that referpomt.

The master cone was buttered with AH plus sealdrskowly placed in the prepared root canal. Thea@ais
device (Dentsply Maillefer Instruments SA, Baillagy Switzerland) set on 180°C, was used to sedheffnaster cone
at the orifice with the tip of the continuous waplagger and the softened gutta-percha was compagthdh Machtou
plugger (Dentsply Maillefer Instruments SA, Baillegg, Switzerland). The cold continuous wave pluggas placed
against the gutta-percha, the Calamus handpietetsadtivated and gently pushed downwards untibisé 3-4 mm shy
of its binding point. With the switch released,@ipressure was maintained firmly on the plugget after pressure
was sustained for 10 seconds, the handpiece swislactivated for 1 second, the continuous wavegaurotated and
retracted to remove the coronal access of guttehperThe apical gutta-percha seal was compactedd avismall
Machtou plugger (Dentsply Maillefer Instruments Bajllagues, Switzerland) to create a flat surfde would avoid
the formation of a void when backfilling. With thdownpack completed, the Calamus Gun and needlet§plgn
Maillefer Instruments SA, Baillagues, Switzerlamedre allowed to heat to 180°C. A 23 gauge needkingerted into
the canal until it touched the apical seal. A wajtperiod of 5 seconds was observed before pulliegrigger of the
Calamus Gun (Dentsply Maillefer Instruments SA,IBgues, Switzerland) to inject the heated guttaipe into the
backfill space. The gutta-percha was compactechatctinal orifices with a Machtou plugger (Dentspigillefer
Instruments SA, Baillagues, Switzerland).

Group C Thermafil Obturators with AH plus (Thermafil techne). The canals were verified with size 30
nickel titanium Verifier (Dentsply Maillefer Instments SA, Baillagues, Switzerland). AH plus sedBentsply
Maillefer Instruments SA, Baillagues, Switzerlames placed in the canals, adapting it to the vaaits eliminating the
excess with a paper point. Size 30 Thermafil Oltitusa(Dentsply Maillefer Instruments SA, Baillagu&svitzerland)
were heated in the ThermaPrep Plus Oven (Dentspaliyfiéfer Instruments SA, Baillagues, Switzerlantihe heated
obturators were introduced into the canals, usmalisclockwise/counter-clockwise movements untéytireached their
final positions. After 8-10 seconds the obturatwese sectioned with a Thermacut bur (Dentsply Mé&ll Instruments
SA, Baillagues, Switzerland) using light pressure.

After root canal obturation all the access openigse cleaned with 90% alcohol and sealed with &iégaMix (GC
Corporation, 76-1 Hasunuma-Cho, Itabashi-Ku, Tokiapan). Specimens were stored at 37°C at 100mdramidity
for 48 hours to ensure complete setting of the caotl cements.

Radiographic Evaluation and Criteria Used For Cdttan QualityAssessment

Digital radiographs were taken of each obturatedhtérom buccolingual and mesiodistal directionsissess the
quality of the root canal obturation using a Sat&® G sensor (Satelec Radiologie, France).

The quality of obturation was determined separatefythe coronal and apical halves of each candl\aas
rated and scored according to the following radipfic appearances [7].

- well condensed root filling material that obt@eithe entire prepared canal, well adapted todbée ganal wall and
only show few minor areas of relative radioluceflegs than 0.25mm in diameter) — Scored 1,
- imperfectly condensed root filling material tistow irregularities of less than 1 mm in adaptatiddcored 2,
- root canal filling material was inadequately cended with irregularities of less than 2mm — Sc&ed
- root canal filling material was poorly condenseth irregularities of more than 2 mm — Scored 4.
Group A: Lateral Condensation Technique.

In the coronal aspects of the root canals in thisig, most of the specimens demonstrated well quswte
root fillings with no areas of radiolucency (ScdreFigure 1 illustrates the radiographic appearasfcene of these
specimens (lower canine). Two of the ten obturatemt canals (coronal aspect) in this group showeperfectly
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condensed root fillings, with irregularities of sethan | mm in adaptation (Score 2). Two canalsered with
inadequately condensed root canal fillings, witegularities of less than 2 mm (Score 3).

Figure 2. Lateral
condensation technique
specimen (upper premolar)
that illustrated
irregularities of less than
1mm (Score 2) in the
coronal aspect of the
buccal canal (arrow right).

Figure 1
Radiographic
appearance of
lower canine with
well condensed
root fillings with no
areas of
radiolucency
(Score 1).

The same specimens also demonstrated inadequatatgrsed root canal fillings in the coronal pafts o
these root canals. The specimens that were obtuvdth Lateral Condensation technique demonstratsthtistically
significant higher number of radiographic obturatidefects in the coronal aspect of the root cacempared with
System B/Calamus and Thermafil techniques. In thieah aspect, there was also a statistically sicpuiftly higher
number of radiographic obturation defects betwédenrbot canal fillings of Lateral Condensation t@qge compared
with all the other techniques.

Group B: System B/Calamus Technigiwost of the canals in this group demonstrated wetidensed root
fillings with no areas of radiolucency (Score 1)tire coronal and apical aspects of the root caffdls. quality of
obturation of one of these System B/Calamus teclengpecimens is depicted in Figure 3. All thred camals in this
lower first molar were well condensed with no arebsadiolucency (Score ).

Figure 3.
Lower first molar
obturated with
System B/Calamus

Figure 4.
Lower canine with
imperfect root filling
(Score 2) in the

technique, well con- coronal aspect
densed with no areas (arrow).
of radiolucency
(Score 1).
Figure 6.
Upper first premolar
obturated with
Figure 5. Upper Thermaﬁl technique
premolar with specimen, well

condensed with no
areas of radiolucency
in the buccal and
palatal root canals
(Score 1).

imperfect root filling
(Score 2) in the apical
aspect of a buccal
(arrow).

There was evidence of only one imperfect rootrfjliScore 2) (Fig 4) in the coronal aspect of aglovanine
(arrow) as well as in the apical aspect of a bucaahl of an upper premolar (arrow) (Fig. 5) ofthd other root canals.
The specimens that were obturated using Sy&#&Palamus technique demonstrated the lowest nunflradimgraphic
obturation defects in the coronal aspects of tle¢ canals compared with all the other techniquesvéver, there was
only a statistically significant difference betwegystenB/Calamus and Lateral Condensation techniques.

Group C: Thermafil Technique. Nearly all the canals
this group demonstrated well condensed root filingith no
areas of radiolucency (Score 1) in the coronal @pidal aspects
of the root canals. An example of a Thermafil tegha
specimen (upper first premolar) that was well carsdel with no
areas of radiolucency in the buccal and palatal caoals (Score
1) is depicted in Figure 6. Two of all the obtedtoot canals in
this group illustrated imperfect root fillings (Seo02) in the
coronal aspects of the root canals. All the roatats in this
group showed well condensed root fillings in thécabaspects
of the obturated root canals. Figure 7 shows orteeofl hermafil
Fig. 7. Upper central incisor obturated withtechnique specimens (upper central) that illustrategularities
Thermafil technique that illustrated irregularitief less ot |ass than 1 mm (Score 2) (arrow) in the corasect of the

than 1 mm (Score 2) (arrow) in the coronal aspéthe
root canal. root canal.

The specimens that were obturated with Thermatil@alamus techniques demonstrated the lowest nuofiber
radiographic obturation defects in the apical agpet the root canals compared with all the otheupgs. However,
there was only a statistically significant diffecerbetween these two techniques and Lateral Coatiengechnique.
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The Lateral Condensation technique demonstratethtsstally significant higher number of radioghip
defects in the coronal and apical aspects of the ganals when compared to the Calamus and Thérteefiniques.
There was no statistically significant differenaveeen the radiographic defects in the coronalaguichl aspects of the
root canals between the Calamus and Thermafil tqabs.
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ONTUMI3AILIIS BUBOPY CIIOCOBY OBTYPAILIIi OITUMM3ALIUS BBIBOPA CITOCOBA OBTYPALIMHN
CHUCTEMM KOPEHEBUX KAHAJIIB 3A TOIIOMO- CUCTEMBbI KOPHEBBIX KAHAJIOB ITPH TIOMOIIA

I'OIO PEHTTEHOT'PA®IYHOI'O AHAJII3Y PEHTI'EHOJIOTTYECKOI'O AHAJIM3A
[epanin C.1., I'actok H.B., Yepusik B.B. Iepanun C.H., I'acioxk H.B., Yepusik B.B.
IIpn penrrenonorivHiil omiHmi SKOCTI 00Typamii B IIpn peHTreHOIOrnYecKoil OleHKe KadyecTBa OOTypaluu B

AHOMY JIOCII/DKEHHI, TEXHiKa JlaTepalibHOI KOHJEHCAlil JaHHOM WCCIIC[IOBAHUH, TEXHUKA JIATEPAIbHON KOHIEHCAIIUK
nokasajia Hairipiry sikicte oOTyparii, IK y KOPOHATRHOMY [OKasaja Xy/llee KauyecTBO OOTypalud, Kak B KOPOHAILHOM
Bioaimi, Tak 1 amikanbHOMYy. bynma BHsBICHa BeNMKa OT/AENE, TaK M B aNHKAIBHOM. bBBUIO BBIABICHO OOJBIIOE
KUTBKICTh MIKPOITOPOXKHMH 1 I HEOOMIKM B OOTypamii KOJMYECTBO MHKPOIOJOCTEH M 3TH HEIOCTaTKH B OOTYypaIuu
HampsAMY TIOB’SI3aHi 13 CKJIAIHICTIO BHUKOHAHHS TEXHIKM HANPSIMYIO CBSI3aHBI CO CJOXHOCTBIO BBIMIOJHEHUS TEXHUKH

JIaTepalibHOI KOHAEH ALl y BiApenapoBaHux 3y0ax. JIaTepalIbHOI KOHJICHCALMH B OTHPENAapUPOBAHHBIX 3y0ax.
KurouoBi ciioBa: o0Typaltisi, kKaHan, gaTepaibHa KnioueBble ciioBa: o0Typanusi, KaHaubl, JaTepaibHas
KOHJIEHCAIiS. KOHJICHCAIHS.

Crarrs Hagifinora 12.12.201%.

Y]K 614.2/.4 : 616.921.5 — 084

HOPMATHUBHO-IIPABOBI ACITEKTH OPTAHI3AIIMHO-YIIPABJITHCHKHUX 3AXO/IB IIIOJ0
MMPOPIJIAKTUKHU I'PUITY TA I'PBI

[poBeneHuit cucTeMHMIT aHANI3 HOPMATUBHO-TIPABOBOBUX aKTiB y cdepi MPOPLIAKTUKH TPHUIYy Ta TOCTPHX PECHipaTOPHHUX
BipycHUX iH(pekuiil. BukoHaHHS IepkaBHUX HOPMATHBHO-TIPABOBOBHX aKTiB HA MICIEBOMY piBHI 3a0€3IEUy€ThCS 32 JOTIOMOTOO
(DYHKIIIOHAIBHO-CTPYKTYPHOI MOJIENI OpraHizauiiiHO-yNpaBIiHChKUX 3aXOJiB, JIe OpraHi3aTopoM MpOo(UIAKTHYHUX 3aXOJiB BHCTYNAIOTh
OpraHy MiCLICBOi BIIaJ1 1 AEP>KaBHOTO CaMOBpsiAyBaHH:. BukoHaBIsiMu 110 piBHA € MeIu4Hi y400BI1 3aKi1aau, 3acobu MacoBoi iH(opmaii,
CaHITapHO-eIiAeMIOJIOTi4HI CITy)KOH, 240 PIBHSI —MEANKO-CAHITAPHI YaCTHHH, sIKi O€3M0CePEaHBO MPOBOIITH MPOQIIAKTHKY.

Kuro4oBi cj10Ba: HOpMaTHBHO-TIPABOBI aCIIEKTH, OPraHi3alliiiHO-yIPaBIiHChKI 3aX0/H, ipodiiakruka, rput, [ PBL

Hayxogi docnidocents € hpacmenmom Hayko8o-00caionoi pobomu «3ananvmi ma He3anaibHi X60poou opeanis
i cucmem JI0OUHU, WO GOPMYIOMBCS NIO BNAUBOM €KOJOSIUHUX CINPECOBUX MemadoaiuHuUX ma iHeKyinux gaxmopis.
Cman 2emo-, 2comeocmasy, 2eMOOUHAMIKU NPU 3ACMOCYBANHI MPAOUYITHUX MA HemPaOUYitiHux 3aco0i8 1iKyeans» No
oepaicpeccmpayii Yrp. IHTEJI 0198U000134.

3a manmmu BOO3, mopidHa CMEpPTHICTH BiJl TOCTPUX PECHIpATOPHUX BipyCHHX iHQEKIIiH Ta iX yCKIaIHCHb
ckianae maibke 4,5 muH. oci® B pik. [ MOpiBHAHHSA: CMEPTHICTH Bix TyOepkymbo3y — 3,1miH., mamapii — 2,2 MiH.,
remaruty B — 1,1mun [1]. B Ykpaini akTuBHO GOpMY€ETHCS TPAaBOBE MOJIE JACPKABHOT MOMITHKY Y chepi mpodhiTakTHKH
iH(exmiitanX XxBopo0, B ToMy uncii rpuny ta ['PBI. 3okpema, npuitasaro 3akonn Ykpainu «lIpo 3aXuCT HACETICHHS Bif
iHdexmiianx xBopo6» [8], «Ipo 3aTBepKeHHsS 3araabHOACPKABHOI MPOTPaMH IMYHOTPODITAKTHKHA Ta 3aXHCTY
HaceneHHs Bif iHGpekuiiiHux xBopod Ha 2009 — 2015poku» [6], Hakasu MO3 Vkpainn «lIpo 3axomu om0
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