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Abstract

Introduction: The ideal root canal filling should close all communications with the periodontium, be well condensed along the entire length of the root canal space and
be well adapted to the canal walls. The aim of this study was to compare the average apical and coronary microleakage in the root canals of teeth obturated with the
warm vertical condensation method in combination with injection of liquid warm gutta-percha, and teeth obturated with single cone technique. Materials: 20 single-root-
ed human teeth with straight roots were used for this experimental study. The teeth were cleaned of tissue debris. Root canals were prepared using the coronary api-
cal processing technique using rotating ProTaper files. The teeth were randomly divided into 2 groups of 10 teeth depending on the method of obturation (single to, and
warm vertical condensation). Results: The results obtained from our research showed the occurrence of microfluid in all examined samples. Conclusion: The warm
vertical condensation/ injection of liquid warm gutta-percha in combination with AH plus, if performed correctly up to the apex itself, shows a minimum microflow.
Keywords: root canal obturation, microleakage, endodontics

AncTtpakt

Bosep: VineanHoTo nonHetbe Ha KOPEHCKVOT KaHan Tpeba Aa rv 3aTBopu cuTe M3nesH KOMyHUKaLm co NapoAaoHToT, Aa biae 06po KOHAEH3NPaHO HI3 Lienarta [on-
KVIHa Ha MPOCTOPOT Ha KOPEHCKVIOT kaHan 1 fa buae [o6po aganTupaHo 3a sugosuTe Ha kaHanort. Lien: Lienta Ha oBaa cTyavja belue Aa ce cnopeau npoceyHoTo anm-
KarnHo v KopoHapHO MIKPOMPOTEKYBakbE BO KOPEHCKUTE KaHamnM Kaj 3abu 06TypupaHy Co MeTopoT Ha BepTUKasHa KoHAEH3aLuja Bo koMOMHaLWja CO MHJEKTUpatbe Ha TeuHa
TONNNa rytanepka 1 3abv ONTypupaHK Co CUHIN KOH TexHuka Ha onTypauyja. Matepujanu: 3a oBaa excnepumeHTanHa cTyavja 6ea kopucteHin 20 eAHOKOPEHI XyMaHm
3abu co npasy kopeHn. 3abuTe Bea ncuncTeHm o TKMBHK ocTaToL. KopeHckuTe kaHanu 6ea NOAroTBEHM CO NOMOLL Ha KOPOHApHO anukanHaTta TexHukaTa Ha obpabot-
ka co momoLL Ha poTavyoru ProTaper dajnosn. 3abute no cny4aeH u3dop 6ea nogeneru Bo 2 rpynu of o 10 3abu BO 3aBICHOCT O HAYMHOT Ha OMTypaLyja (CUHTI KOH
11 Tonna BepTMKanHa KoHaeH3auyja). Pesyntatu: Pesyntatute fo6UeHM of HALIETO UCTPaXyBarbe Nokaxaa nojaBa Ha MUKPOMPOTOK Kaj cUTe UCTIUTYBaHM MPUMEPOLIA.
3aknyyok: OnTypauujata co Fast Fill Bo kombuHaLuja co AH plus, AOKOMKY € KOPEKTHO 13BeaeHa 10 CaMMOT aneke Mokaxysa MUHIMYM MUKPOMPOTOK.

KnyyHn 360poBu: kaHanHa onTypaviyja, MUKPOMPOTOK, EHAOAOHLMjA.

Introduction

The objective of root canal filling is preventing
microorganisms and their products to pass along the root
canal, providing the body with conditions for biological
healing through apical sealing and healing of periapical
tissues'.

The success of endodontic therapy depends on shap-
ing and cleaning of the root canal system followed by
three-dimensional obturation with perfect coronal and
apical seal including accessory canals?.

An ideal root canal filling should seal all portals of
exit to the periodontium, be well condensed throughout

the length of the root canal space and be in close adapta-
tion to the walls of the canal.

Apical seal is considered to be the most crucial fac-
tor for the success of a root canal treatment. Dow and
Ingle suggested that 60% of root canal treatment failures
can be attributed to re-entry of microorganisms from the
peri-radicular area into the incompletely obturated root
canals®.

Although numerous materials have been used for
obturation, the most commonly used material is still
gutta-percha’. The single cone obturation technique has
been often regarded as inadequate due to its potential for
apical leakage’. In the single cone technique, the root
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canal is generally obturated with a fitted cone that
matches the shape (taper and apical gauge) of the last
rotary instrument used in combination with large quanti-
ty of sealer’.

Modern techniques of root canal obturation are rou-
tinely accomplished with the use of either “cold” or
“warm” gutta-percha condensation techniques in combi-
nation with a sealer which acts as a lubricant, helping
seal off voids and potentially seal any accessory canal®.

Obturation systems have been developed using heat-
softened gutta-percha delivered via injection or with a
carrier which delivers heat to cold gutta-percha cones
cemented in the canal’.

The aim of this stady

The aim of this study was to compare the mean api-
cal and coronar microleakage in root canals of extracted
teeth obturated with the warm vertical condensation
method, and thermoplasticised

Material and methods

For this experimental study, 20 single-rooted human
mandibular premolar teeth with straight roots were col-
lected. The teeth were cleaned from periodontal tissue
appendages and immersed in 2.5% sodium hypochlorite
solution for 30 minutes. The teeth were stored in normal
saline solution until the experiments (maximum of one
month).

The working length was determined using #15 k file
(Mani, Japan) 0.5mm shorter than the apex. Root canals
were prepared using the crown down technique and
ProTaper rotary files (Dentsply, Tulsa Dental
Specialties, Tulsa, OK) up to F2 MAF according to the
manufacturer’s instructions for the speed and torque of
ProTaper files working with endomotor. Each rotary file
was used for preparation of 5 canals only. A 2,5% sodi-
um hypochlorite solution was used to irrigate the canals
between usages of each instrument and after completion
of instrumentation. The canals were then dried. The teeth
were divided into 2 groups of 10 teeth depending on the
method of obturation.

The root canals from the first group were obturated
with the method of vertical condensation in the apical
third in combination with a warm thermoplasticised
injectable gutta-percha for the middle and coronary
third. The teeth from the second group were obturated
with single cone technique with F2 gutta-percha points
( Dia-ProT, DiaDent) according to the last used file. We
used AH plus as a siler in both groups.

All teeth surfaces except for the coronal and apical
2mm were covered with 2 layers of nail varnish.

All teeth were stored at 37°C and 100% moisture for
1 week to ensure the setting of the sealer. All specimens
were immersed in 2.0% methylene blue at 37 °C for 24
hours, after which they were washed and dried. The teeth
were then sectioned longitudinally in a buccolingual
direction using a slow speed diamond saw. Linear apical
dye penetration was measured for each specimen using
Stereomicroscope at X10 magnification.

Figure 1. a) warm vertical condensation, b) single cone
technique

Figure 2. Cross section of the coronary third of a tooth
obtuse with warm vertical condensation

Independent Sample t-test was applied to compare
micro leakage values in the two study groups. Level of
significance was kept at 0.05.

Results

The results obtained from our research showed
occurrence of microleakage in all examined samples.

In both examined groups, in relation to the length of
the root canal, a larger microleakage was observed in the
coronary third of the root canals.
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Tabela 1.

No. of Minimum Maximum Mean
Group S.D
canals mm mm mm
Apical 1 10 0.1 1.8 0.95 0.540
Leakage 2 10 0.5 1.11 0.509
Coronary 1 10 0.5 2 1.02 0.461
Leakage 2 10 1 25 1.52 0.442

When comparing the microleakage between the two
examined groups in the apical third, the obtained results
showed values for P equal to 0.5039, which indicates
that there is no statistically significant difference in the
microcurrent in the apical third.

When comparing the microcurrent between the two
examined groups in the coronary third, the obtained results
showed values for P equal to 0.0235, i.e. statistically signif-
icantly higher microleakage in the teeth of the second group
obturated with single to the obturation technique.

Discussion

It is known that adequate root canal obturation without
gaps, and the possibility of microleakage is associated
with more successful outcomes after root canal treatment.

Dye penetration tests are favored as they are cost
effective and easier to perform with minimum armamen-
tarium. The use of 2.0% methylene blue has been the con-
centration mostly employed in leakage studies. At this
concentration it is detectable under visible light, is water
soluble, easily diffusible but at the same time no uptake by
the dentine matrix has been observed".

Methylene blue was also the preferred choice because
it has a molecular size that is comparable to a few bacter-
ial by-products, e. g. butyric acid, that has been reported
to leak from the infected root canal space into the peria-
pex, causing irritation in the periapical tissues'.

This study was designed to evaluate the quality of root
canal obturation in straight single-rooted teeth by assess-
ing coronary and apical microleakage in root canals obtu-
rated with a single cone t technique and the technique of
warm vertical compaction in combination with a thermo-
plasticised gutta-percha.

The contraction of the gutta-percha and the lack of
adhesion of the filler materials to the walls of the root
canal are factors that create sufficient predispositions for
microleakage. The sealer is essential for all obturation
techniques. Although the behavior of different sealers and
the obturation technique may differ, studies show that the
gutta-percha without sealer does not have an adhesive
ability to the walls of the root canal®.

Low solubility of root canal sealers has been intro-
duced as a requirement in the International standard ISO
6876 for root canal sealing materials.

All root canal filling materials allow marginal infiltra-
tion. They are not impenetrable'*'"*. For AH plus the most
favorable and predictable results are obtained if the root
canal system is as dry as possible before obturation ',

In our research we used single cone technique and the
technique of vertical condensation of the gutta-percha for
the root canal obturation, and in both applied obturation
techniques we used AH plus as a sealer.

The simplicity of the single cone technique is the main
advantage of this obturation technique. The single cone
technique allows the use of a single gutta-percha cone
with shape and size corresponding to the final shape of the
root canal, and works as a key and lock system. Currently,
this method is used by several mechanical instrumentation
systems. However, a research by several authors suggests
that this obturation technique is inferior to other tech-
niques when it comes to microleakage. According to some
studies, the single cone technique provides inadequate
obturation especially in oval root canals'™*,

The Fast fill system is a thermoplasticised gutta-per-
cha system in which gutta-percha pellets are put in a
delivery gun and expressed into the root canal space once
heated to a temperature of 200 °C. To compensate for the
shrinkage associated with cooling of the gutta-percha that
would clinically manifest as voids in the obturation mate-
rial on radiographic examination, compaction after 3—4
mm of incremental placement of gutta-percha is advocat-
ed before subsequent increment is injected".

This recommended protocol was followed in this
study to prevent the formation of voids that might
otherwise result from a-gutta-percha contraction upon
cooling.

The results of this study showed that in the apical third
there was no statistically significant difference in the
microleakage of the teeth obturated with the single tech-
nique and with warm vertical compaction technique of the
gutta-percha. In our study, root canals were shaped with
ProTaper instruments and obturated with a sealer and
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gutta-percha that matched the size of the last instrument
used. According to the manufacturer but also according to
some authors, ProTaper gutta-percha cones fit perfectly
into the root canals shaped with the instruments of this
system®™.

The results obtained from our research are in accor-
dance with the results presented by several authors* ',

Namely Tasdemir T et al. comparing the sealing abili-
ty of the single con, lateral condensation and warm verti-
cal condensation techniques when working with two
instrumentation systems, concluded that all three exam-
ined obturation techniques showed similar sealing effects
in the apical third>.

On the other hand, inferior results of single-cone obtu-
ration have been reported by Yiicel and Ciftci. They con-
cluded that the poor seal with the Single-cone ProTaper
gutta-percha may be related to the technique itself as the
gutta-percha is not compacted but is only inserted to the
working length with a substantial amount of sealer.
Monticelli et al. compared contemporary single-cone root
filling techniques with warm vertical compaction and
concluded that the warm vertical compaction provided
more durable apical seal*.

When examining the microleakage in the cervical
third, the results from our research showed that there is a
greater microleakage in teeth filled with a single cone
technique compared to teeth filled with a fast filling sys-
tem. Namely, by using the Fast fill method, the heated
gutta-percha adapts more easily to the irregular parts of
the root canal. In addition, in the vertical condensation
technique, the gutta-percha condensation in the cervical
third is more direct due to easier access, optimizing the
adaptation of the filling material in this part of the root
canal. The results presented in our study are consistent
with the results presented by Iglecias et al. Namely exam-
ining the presence of voids in the root canal filling by
computed tomography, they concluded that the lowest
percentage of cavities was found in the coronary thirds of
the group of teeth treated with vertical condensation, com-
pared to the single cone technique. The difference in the
volume of the gaps in the middle and apical third between
the two obturation techniques was negligible®.

According to Ozawa, the obturation technique has lit-
tle effect on the quality of the apical third obstruction,
while the thermoplastic gutta-percha application tech-
nique provides better adaptation of the gutta-percha in the
canal space, the presence of a smaller amount of sealer,
and thus a lower chance of occurrence of microleakage in
the middle and coronary third*'.

Better obturation in the coronary third contributes to
the improvement of coronary sealing, which reduces the
accidental microleakage of microorganisms through the
root canal system into periapical tissues. The coronary

third is the first barrier between coronary restoration and
root canal filling material.
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