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SUMMARY

Introduction The aim of this study was to evaluate the efficacy of new rotary NiTi instrument XP endo SHAPER (XPS)
used with conventional irrigation protocol on the root canal cleaning in the apical area.

Material and methods The research was conducted in vitro on 40 extracted single-rooted teeth divided into the
four groups. Instrumentation in the first group was performed using iRa Ce NiTi rotary instruments, in the second
group the same instruments were used plus XP endo FINISHER (XPF) for smear layer removal. In the third group, canal
instrumentation was done using new instrument XPS, and in the fourth XPS instruments plus XPF was used. During
the instrumentation 2% NaOCI solution was used for rinsing canals. The SEM analysis of the cleaning quality in the
apical third of the canal was performed on longitudinal root cross-sections and standardized microphotography with
a2000x magnification.

Results The thickest smear layer in the apical third was recorded in the first group (iRa Ce) NiTi instruments (2.12),
and somewhat less in the group with the new XPS instrument (1.95). An identical and somewhat smaller amount of
smear layer was registered in the second and fourth groups where XPF was used with the final irrigant (1.64) (p<0.001).
Conclusion The application of only one instrument (XPS) in the canal enabled efficient cleaning of a very complex

apical third. Cleaning was more efficient when XPF was used with final irrigant after the canal instrumentation.
Keywords: XP endo SHAPER; XP endo FINISHER; smear layer; conventional irrigation

INTRODUCTION

Complex anatomy of the root canal system and inadequate
cleaning using the existing instruments and techniques are
still significant and current problems of endodontic treatment
[1,2].1t has been confirmed that even after careful selection of
hand or rotary files, almost 30-50% of the wall surface remains
untouched [3].

Cleaning the apical third of the root canal is a challenge
due to anatomical specificities (constrictions, ramifications,
additional canals) [3] and due to small diameter of the apical
preparation that additionally complicates canal debridement [4].
The quantity of irrigants, technique and irrigation protocol are
very important for efficient cleaning of the root canal system,
since it is the only way to reach untouched and inaccessible
areas of the canal [5, 6].

Chemo-mechanical procedures provide significant reduction
in the number of bacteria in the main canal, but not complete
disinfection of the canal system [7]. Therefore, the realistic goal of
endodontic treatment is to reduce the number of bacteria in the
canal system on the level that enables effective reparation of dam-
aged periapical tissues [8, 9]. Mechanical instrumentation with
copious irrigation removes the largest number of bacteria from
the canal, but irrigants with antibacterial properties are necessary
for optimal canal disinfection [10, 11, 12]. The most frequently

used root canal irrigants are NaOCI (due to the strong antibacte-
rial effect [13] and exceptional solvent effect of the organic part
of dentine [14]), or chlorhexidine (due to prolonged antibacterial
effect on numerous bacteria in the canal) [15, 16, 17].

It has also been confirmed that irrigation techniques based
on solution activation in the canal (passive ultrasonic irrigation
[18, 19], agitation with new instruments - XP Endo FINISHER
(XPF) [6,20] or laser [21]) provide more efficient penetration
of irrigants, and more efficient cleaning of the complete root
canal system. The research has also confirmed that physical and
chemical properties of irrigants enable smear layer dissolution
on the canal walls and significantly contribute to its removal [22,
23]. This significantly increases the quality of bond between the
sealer and dentin walls and significantly affects the quality and
outcome of the endodontic treatment [24, 25].

The aim of this article was to evaluate (using SEM) the ef-
ficacy of new rotary NiTi instrument XP endo SHAPER (XPS)
used with conventional irrigation protocol on the root canal
cleaning in the apical area.

MATERIAL AND METHODS

The study was conducted on 40 extracted human teeth (upper
incisors), which were stored up to the experiment in a 0.01%
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solution of NaOCl at the temperature of 4 °C. After forming out
the access cavity and checking the passage of the canal with
hand instrument (ISO 15) in all teeth, the working length (1
mm shorter than the length at which the tip of the hand-file
appears on the apex) was determined. Pink wax ball was placed
at the top of each root to prevent leakage of the irrigants during
instrumentation.

Teeth were divided into the 4 groups (10 teeth each) using
the method of random choice. One researcher performed all
root canal preparations. Plastic syringes of 2 ml volume and the
appropriate needles gauge 27 were used for irrigation.

Group 1- in the first group preparation was formed using
the basic set of NiTi rotating instruments iRaCe (FKG, Dentaire,
Swiss) [26] with 3 instruments (R1 # 15/06; R2 # 25/04, R3 #
30/04) and conventional irrigation of 2% NaOCl solution (Chlo-
raxid 2%, Cerkamed, Poland). The canal was irrigated with 2 ml
of NaOCl solution before each and after the last NiTi instrument
(total of 8 ml per canal).

Group 2- in the second group the canal instrumentation was
done identically as in the first group, but after the preparation,
XPF (FKG, Dentaire, Swiss) was used. After the canal was filled
with irrigant (1 ml NaOCl) XPF was used with slow pulling in
and pulling out movements for 1 minute and at the speed of
800 rpm. After the withdrawal of the instrument, the canal was
irrigated with one more milliliter of solution.

Group 3- in the third group canal preparation was performed
with new NiTi rotary instrument XP endo SHAPER (FKG,
Dentaire, Swiss) [26] (one instrument # 30/04) with constant
irrigation with 2% NaOCl solution before and after the instru-
mentation (total 4 ml per canal). The instrument was placed
into the canal filled with irrigant and with gentle movements
of pulling in and pulling out at the speed of 800 rpm, the canal
was prepared to the working length.

Group 4- in the fourth group instrumentation of the canal
was done using XP endo SHAPER, and for more efficient clean-
ing after instrumentation, XP endo FINISHER was used.

The crowns of all teeth were cut at the enamel-cement joint,
and then the roots were separated into the two halves with the
diamond disc and sharp knife. The halves were prepared for
SEM analysis (JOEL, JSM 6460LYV, Japan). The apical third of
the canal (3mm from the apical preparation) was analyzed, so
that 5 standardized microphotographs were taken at 2000x for
each sample (half of the tooth). For qualitative evaluation of the
residual smear layer on dentin walls in the apical segment of
the canal, Hilsman and al. criteria [27] were used:

1- no smear layer, dentinal tubules open

2- small amount of smear layer, several dentinal tubules open

3- non-homogeneous smear layer covers the canal wall, small

number of dentinal tubules open

4- the entire wall of the canal covered with smear layer, no

open dentinal tubules

5- non-homogeneous smear layer covering the entire wall

of the canal

SEM images (400 in total) were evaluated by two indepen-
dent researchers. The obtained results were analyzed in the
SPSS program using the parameters of descriptive statistics
and analysis of variance.

RESULTS

The results of SEM analysis are shown in Table 1 and Figures 1-4.

The most smear layer in the apical third was recorded in
the group where the instrumentation was done only by NiTi
rotating instruments iRaCe (2.12), then in the group where
XP endo SHAPER (1.95) was used. In the second (iRaCe and
XP endo FINISHER ) and the fourth group (XP endo SHAPER
and XP endo FINISHER), an identical and slightly less amount

Table 1. Smear layer removal in the apical third of the root canal
Tabela 1. Procena razmaznog sloja u apeksnoj trecini kanala korena
zuba

D N X SD Med Min Max
Grupa

iRaCe 100 212 | 100 | 200 | 100 | 400
iRaCe+XPF | 100 164 | 070 | 200 | 100 | 3.00
XPE 100 195 | 098 | 200 | 100 | 400
XPE+XPF 100 164 | 072 | 150 | 100 | 3.0
Total 400 184 | 088 | 200 | 100 | 400
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Figure 1. Representative microphotography of the apical third of
the group 1 (iRa Ce). Small amount of smear layer (grade 2) (SEM
%x2000)

Slika 1. Reprezentativna mikrofotografija apeksne trecine iz grupe
1 (iRa Ce). Mala koli¢ina razmaznog sloja (ocena 2) (SEM x2000)
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Figure 2. Representative microphotography of the apical third of
the group 2 (iRa Ce + XPF). Small amount of smear layer with great
number of open dentinal tubules (grade 2) (SEM x2000)
Slika 2. Reprezentativna mikrofotografija apeksne treéine iz grupe
2 (iRa Ce + XPF). Mala koli¢ina razmaznog sloja sa dosta otvorenih
tubula (ocena 2) (SEM x2000)
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Figure 3. Representative microphotography of the apical third of
the group 3 (XPS). Small amount of smear layer (grade 2) (SEM
%x2000)

Slika 3. Reprezentativna mikrofotografija apeksne trecine iz grupe 3
(XPS). Mala koli¢ina razmaznog sloja (ocena 2) (SEM x2000)

of smear layer (1.64) was detected. A single-factor analysis of
variance indicated statistically significant difference in average
scores between the groups (P <0.001) (Table 1). This differ-
ence was significant between the first (iRaCe) and the second
group (iRaCe and XPendo FINISHER), and between the first
(iRaCe) and the fourth group (XP endo SHAPER and XP endo
FINISHER) (Table 1).

DISCUSSION

Chemo-mechanical preparation of the root canal is one of the
essential factors in the control of endodontic infection [3, 7,
22] and the removal of smear layer from the root canal walls
is significant clinical parameter for the endodontic treatment
success [13, 15, 25]. The most challenging area in root canal
cleaning and smear layer removal is the apical third of the canal
[6,12,18,21]. Inaccessibility of this segment of the canal due to
inadequate diameter of the apical preparation makes difficult
to achieve exposure of this part of the canal to adequate time,
volume and concentration of irrigants [7, 10, 13, 28, 29, 30].
Therefore, in this study, canal instrumentation and irrigation
were performed in simple canal systems (single rooted teeth),
according to the same protocol (all canals were instrumented
by the same practitioner) with the same irrigant (2% NaOCl)
and irrigation technique (conventional, continuous).

The results indicated significantly more efficient cleaning
and removing smear layer in the apical third of the root ca-
nal, when XP endo FINISHER (XPF) was used after complete
instrumentation with NiTi rotating instruments (iRaCe, XP
endo SHAPER). XPF enabled more effective smear layer removal
from the apical third of the canal, due to its specific design and
changing its shape during rotation in the canal and reaching
inaccessible areas in the apical part of the canal [6, 18, 20, 26].
It also significantly reduced bacteria from the hard-to-reach
areas due to irrigant activation at a speed of 800 rpm [6]. It is
well known that success in root canal cleaning depends on the
instrumentation technique, selection of irrigants and irrigation
technique [2,8, 10,12, 16, 18,24].
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Figure 4. Representative microphotography of the apical third of
the group 4 (XPS + XPF). Small amount of smear layer with the
number of open dentinal tubules (grade 2) (SEM x2000)

Slika 4. Reprezentativna mikrofotografija apeksne treéine iz grupe
4 (XPS + XPF). Mala koli¢ina razmaznog sloja sa dosta otvorenih
tubula (ocena 2) (SEM x2000)

In this study, conventional and continuous irrigation protocol
with 2% NaOCl solution was used in all groups while the canal
instrumentation in the first and second group was performed
with iRaCe NiTi rotary instruments (3 instruments), and in the
third and fourth group with XP endo SHAPER (1 instrument).
Better cleaning of the apical part of the canal was observed after
XPS was used but without significant difference. Both instru-
ment systems offer the same apex preparation size (# 30/04 in
iRaCe and # 30/04 with XP endo SHAPER), but specific design of
XPS and its flexibility allowed it to contract and expand within
the canal, and therefore reaches those zones that conventional
instruments cannot reach [28].

It is interesting that more efficient removal of the smear layer
in the apical third was achieved when the preparation was done
with one instrument only and significantly smaller amount of
irrigant. Although higher bacterial reduction in the canal system
is expected after prolonged irrigation [13,31], somewhat better
cleaning could be explained by the instrumentation technique,
and rotational speed (800 rpm), but also the specific design of
XPS. Namely, the shape like snake and superelasticity of XP
ENDO SHAPER allowed it to expand in the canal and reach
inaccessible parts (canals, lateral canals, apex ramifications)
(20, 26,28, 33, 34].

Efficient cleaning of the apical third of the root canal in-
strumented with iRaCe iinstruments is the result of satisfac-
tory diameter in apex (30/04) that provides irrigant access on
smear layer in this area [25, 28, 30]. It has been confirmed that
the preparation of the canal with RaCe instruments causes sig-
nificantly less transportation of cut dentine into the apical part
of the canal compared to other rotating NiTi instruments [20,
35]. The smaller amount of smear layer obtained with the same
instruments is related to slightly higher speed of these instru-
ments (600 rpm) than the most common speeds of other NiTi
instruments (150-300 rpm) [20, 36].

Since the presence of bacteria in the root canal system
causes poor prognosis of endodontic treatment, the main pre-
condition for success is maximum elimination of bacteria by
chemo-mechanical instrumentation [7, 30]. NaOCl is the most

commonly used solution for irrigation of the root canal due to
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its effective antibacterial and tissue dissolution effect as well as
its availability [30]. Irrigation technique has also effect on smear
layer removal [6]. The advantage of the intermittent irrigation
procedure (in 3 steps) in relation to the continuous is that the
increase in the irrigation cycle increases its cumulative effect
and fresh irrigants improve the quality and speed of bacterial
biofilm removal from the canal system [6, 37, 38].

CONCLUSION

New rotary NiTi instrument XP endo SHAPER (1 instrument)
and iRaCe set (3 instruments) provided efficient cleaning of the
apical third of the root canal. Following the application of XP
endo FINISHER after completed instrumentation more efficient
removal of smear layer in the apical third of the root canal was
achieved.
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XP-endo SHAPER (XPS): efikasnost u ¢is¢enju apeksne trecine
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KRATAK SADRZA)

Uvod Cilj ovog rada je bio da se SEM analizom proceni efikasnost ¢is¢enja apeksne trecine kanala korena primenom novog rotira-
juceg NiTi instrumenta XPS uz protokol konvencionalne irigacije.

Materijal i metode rada Istrazivanje je realizovano u in vitro uslovima na 40 ekstrahovanih jednokorenih zuba podeljenih u Cetiri gru-
pe. Instrumentacija kanala u prvoj grupi je izvedena setom iRa Ce NiTi rotirajucih instrumenata, a u drugoj je nakon instrumentacije
ovim setom za uklanjanje razmaznog sloja koris¢en XPF. U trecoj grupi je instrumentacija kanala realizovana novim instrumentom
XPS, a u Cetvrtoj je posle zavrsene instrumentacije takode koris¢en XPS. Irigacija kanala korena u svim grupama je sprovedena 2%
rastvorom NaOCI| primenom konvencionalnog protokola. SEM analiza kvaliteta ¢iS¢enja apeksne trecine kanala je realizovana na
uzduznim presecima korenova i standardizovanim mikrofotografijama na uveli¢anju od 2000 puta.

Rezultati Dobijeni rezultati su pokazali da je najvise razmaznog sloja u apeksnoj trecini zabelezeno u grupi gde je instrumentacija
realizovana setom iRa Ce NiTi instrumenata (2,12), a neSto manje u grupi sa novim instrumentom XPS (1,95). Identi¢na i neSto manja
koli¢ina razmaznog sloja je registrovana u drugoj i ¢etvrtoj grupi, gde je posle zavrsene instrumentacije koris¢en XPF (1,64) (p < 0,001).
Zakljucak Primena samo jednog instrumenta (XPS) u instrumentaciji kanala obezbeduje efikasno cis¢enje vrlo kompleksne apeksne

trecine. Ovo ciS¢enje je znacajno efikasnije posle primene XPF nakon zavr$ene instrumentacije kanala.
Klju¢ne reci: XP-endo SHAPER; XP-endo FINISHER; razmazni sloj; konvencionalna irigacija

uvoD

Kompleksna i slozena anatomija kanalskog sistema zuba i
nemogucnost adekvatnog ¢iS¢enja ovog prostora postoje¢im
instrumentima i tehnikama jo$ uvek su znacajan i aktuelan pro-
blem endodontskog lecenja [1, 2]. Cak ni paZljivim izborom
ru¢nih ili masinskih turpija nije moguce dopreti do svih delova
kanala, pa skoro 30-50% povrsine zidova ostaje netaknuto [3].

Poseban problem u ¢i¢enju predstavlja apeksna trec¢ina
kanala korena, kako zbog anatomskih specifi¢nosti (istmusi,
ramifikacije, dodatni kanali) [3] tako i zbog malog dijametra
apeksne preparacije koja dodatno otezava debridman kanala
[4]. Za efikasno ¢i$c¢enje kanalskog sistema vrlo je znadajna i
koli¢ina irigansa, odnosno tehnika i protokol irigacije, s obzirom
na to da je to jedini nacin da se dopre do netaknutih i nepristu-
pac¢nih povr$ina kanala [5, 6].

Hemomehanicke procedure obezbeduju znatno smanjenje
broja bakterija u glavnom kanalu, ali ne i potpunu dezinfekciju
kompletnog kanalskog sistema [7]. Zato se smatra da je realni
cilj endodontskog tretmana u stvari smanjenje broja bakterija
u kanalskom sistemu na nivo koji ¢e omoguciti efikasnu repa-
raciju o$te¢enih periapikalnih tkiva [8,9]. Mehani¢kom instru-
mentacijom uz obilnu irigaciju se uklanja najveci broj bakterija
iz kanalskog sistema, ali je za optimalnu dezinfekciju kanala
neophodan i irigans sa antibakterijskim svojstvima [10, 11, 12].

Najcesce koricena sredstva za irigaciju kanala su sigurno
NaOCl (zbog snaznog antibakterijskog efekta [13] i izuzetnog
rastvarackog efekta organskog dela dentina [14]), odnosno hlor-
heksidin (zbog izuzetnog i produzenog antibakterijskog efekta
na brojne bakterije u kanalu) [15, 16, 17]. Potvrdeno je takode
da se tehnikama irigacije koje se baziraju na nekoj vrsti akti-
vacije rastvora u kanalu (pasivna ultrazvu¢na irigacija [18,19],
agitacija novim instrumentima — XP-endo FINISHER [6, 20] ili
laser [21] - obezbeduje efikasnija penetracija irigansa, odnosno
efikasnije ¢i$¢enje kompletnog kanalskog sistema.

Istrazivanja su takode potvrdila da sredstva za irigaciju svo-
jim fizi¢kim 1 hemijskim svojstvima omogudavaju rastvaranje
razmaznog sloja na zidovima kanala i znacajno doprinose nje-
govom uklanjanju [22, 23]. Time se zna¢ajno povecava kvalitet
veze sredstva za opturaciju za zidove kanala i znacajno utice na
kvalitet i ishod samog endodontskog zahvata [24, 25].

Cilj ovog rada je bio da se SEM analizom proceni efikasnost
¢iS¢enja apeksne trecine kanala korena primenom novog roti-
rajuceg NiTi instrumenta XP-endo SHAPER (samo jedan in-
strument) uz protokol konvencionalne irigacije.

MATERIJAL | METODE

Istrazivanje je obavljeno na 40 ekstrahovanih humanih zuba
(gornjih sekutica) koji su do eksperimenata ¢uvani u 0,01%
rastvoru NaOCl na temperaturi 4°C.

Kod svih zuba je posle formiranja pristupnog kaviteta i
provere prohodnosti kanala instrumentom (ISO 15) odredena
radna duzina (1 mm krace od duZine na kojoj se vrh ru¢ne
turpije pojavljuje na apeksu). Na vrhu korena svakog zuba je
zatim postavljena kuglica roze voska kako bi se sprecilo isticanje
rastvora za irigaciju tokom instrumentacije.

Metodom slucajnog izbora zubi su podeljeni u cetiri grupe
po 10 zuba. Kompletnu preparaciju kanala obavio je jedan istra-
zivac. Za ispiranje su kori$ceni plasti¢ni $pricevi zapremine 2
ml i odgovarajuce igle veli¢ine 27.

Grupa 1 - preparacija je realizovana primenom osnovnog
seta NiTi rotirajuc¢ih instrumenata iRaCe (FKG, Dentaire, Swi-
ss) [26] sa tri instrumenta (R, #15/06; R, #25/04; R, #30/04) uz
kontinuiranu konvencionalnu irigaciju 2% rastvorom NaOCl
(Chloraxid 2%, Cerkamed, Poland). Kanal je ispiran sa 2 ml
rastvora NaOCl pre svakog i posle poslednjeg NiTi instrumenta
(ukupno 8 ml po kanalu).
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Grupa 2 - instrumentacija kanala je uradena identi¢no kao
iu prvoj grupi, ali je posle zavrSene instrumentacije kanala ko-
ri$¢en XP-endo FINISHER (FKG, Dentaire, Swiss). XPF je kori-
$¢en u kanalu ispunjenim irigansom (1 ml NaOCI) primenom
sporih i neznih pokreta uvlacenja i izvlacenja tokom jednog
minuta i pri brzini od 800 o/min. Posle izvlacenja instrumenta,
kanal je ispran sa jo$ 1 ml rastvora.

Grupa 3 - instrumentacija kanala je obavljena novim NiTi
rotirajuéim instrumentom XP-endo SHAPER (XPF) (FKG, Den-
taire, Swiss) [26] (jedan instrument #30/04) uz konstantnu iri-
gaciju 2% rastvorom NaOCl pre i posle instrumenta (ukupno 4
ml po kanalu). Instrument je ubaden u kanal ispunjen irigan-
som i neznim pokretima uvlacenja i izvlacenja pri brzini od 800
o/min. kanal je preparisan do radne duzZine.

Grupa 4 - instrumentacija kanala je realizovana identi¢no
kao i u tre¢oj grupi primenom XP-endo SHAPERA, a posle
instrumentacije za efikasnije ¢i$¢enje je kori$¢en XP-endo
FINISHER, identi¢no kao i u drugoj grupi.

Krunice svih zuba su presecene u predelu gledno-cementne
granice, a potom korenovi dijamantskim diskom uzduzno zase-
¢eni i uz pomoc o$trog nozica razdvojeni na dve polovine. Ova-
ko dobijene polovine pripremljene su za SEM analizu (JOEL,
JSM 6460LV;, Japan). Analizirana je samo apeksna tre¢ina kanala
(region 3 mm od granice preparacije) tako $to je za svaki uzorak
(polovina zuba) napravljeno po pet standardizovanih mikro-
fotografija na uve¢anju od 2000 puta. Za kvalitativnu procenu
zaostalog razmaznog sloja na zidovima kanala u apeksnom se-
gmentu kori$éeni su kriterijumi Hilsmana i sar. [27]:

Ocena: 1 - nema razmaznog sloja, dentinski tubuli otvoreni;
2 - mala koli¢ina razmaznog sloja, nekoliko tubula
otvoreno;

3 - nehomogeni razmazni sloj pokriva zid kanala,
malo tubula otvoreno;

4 - ceo zid kanala pokriven razmaznim slojem, nema
otvorenih tubula;

5 - nehomogeni razmazni sloj koji pokriva ceo zid
kanala.

SEM fotografije uzoraka svih zuba (400 slika) procenjivala su
dva nezavisna istrazivaca. Dobijeni rezultati su uredeni u SPSS
programu i analizirani primenom parametara deskriptivne sta-
tistike i analize varijanse.

REZULTATI

Rezultati SEM analize apeksne trec¢ine kanala korena zuba su
prikazani u Tabeli 1 i slikama 1-4.

NajviSe razmaznog sloja u apeksnoj tre¢ini zabelezeno je u
grupi gde je instrumentacija realizovana samo NiTi rotiraju¢im
instrumentima iRaCe [2, 12] (Slika 1), potom u grupi gde je ko-
ri$¢en XP-endo SHAPER (1,95) (Slika 2), dok je u drugoj (iRaCe i
XP-endo FINISHER) (Slika 3) i ¢etvrtoj grupi (XP-endo SHAPER
i XP-endo FINISHER) (Slika 4) uo¢ena identi¢na i ne$to manja
koli¢ina razmaznog sloja (1,64). Jednofaktorska analiza varijanse
je ukazala na visoko statisticki znacajnu razliku u prose¢nim
ocenama izmedu grupa (p < 0,001) (Tabela 1). Ova razlika je
bila znacajna izmedu prve (iRaCe) i druge grupe (iRaCe i XP-
endo FINISHER), odnosno izmedu prve (iRaCe) i ¢etvrte grupe
(XP-endo SHAPER i XP-endo FINISHER) (Tabela 1).
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DISKUSIJA

Hemomehanicka preparacija kanala korena zuba je jedan od
presudnih faktora u kontroli endodontske infekcije [3,7,22],a
uklanjanje razmaznog sloja sa zidova kanala korena znacajan
klini¢ki parametar za uspeh endodontskog le¢enja [13, 15, 25].

Poseban problem u ¢is¢enju kanala korena i uklanjanju
razmaznog sloja je podrucje granice instrumentacije, odnosno
apeksna trec¢ina kanala korena [6, 12, 18,21]. Osnovni razlog za
to je nepristupacnost ovog segmenta kanala, odnosno neadekva-
tan dijametar apeksne preparacije, ali i volumen, koncentracija
i vreme izlaganja ovog dela kanala rastvoru za irigaciju [7, 10,
13,28,29,30].

Zato je u ovom istrazivanju instrumentacija i irigacija kanala
realizovana na jednostavnim kanalnim sistemima (jednokoreni
zubi), prema istom protokolu (sve kanale je obradio isti prak-
ti¢ar) uz isti irigans (2% NaOCl) i istu tehniku irigacije (kon-
vencionalna, kontinuirana), tako da se dobijeni rezultati mogu
analizirati u funkciji kori$¢enih NiTi rotiraju¢ih instrumenata
i njihovoj efikasnosti u ¢i§¢enju apeksne trecine kanala.

Dobijeni rezultati su ukazali na znac¢ajno efikasnije ¢i$¢enje
i uklanjanje razmaznog sloja u apeksnoj trec¢ini kanala kore-
na kada je poslen zavr$ene instrumentacije NiTi rotiraju¢im
instrumentima (iRaCe, XP-endo SHAPER) kori$¢en XP-endo
FINISHER. Primena ovog instrumenta obezbedila je efikasni-
je uklanjanje razmaznog sloja iz apikalnog segmenta kanala,
jer zahavljujudi specifitnom dizajnu i ¢injenici da menja svoj
oblik tokom rotacije moze da dopre i do nepristupacnih delova
u apeksnom delu kanala [6, 18, 20, 26]. Primena ovog instru-
menta obezbeduje znacajno ve¢u redukciju bakterija u kanal-
nom sistemu jer elimini$e bakterije iz tesko dostupnih podrucja,
zahvaljujudi efektu aktivacije irigansa pri brzini od 800 o/min.
[6]. Potvrdeno je takode da klju¢ni deo ¢i$¢enja kanala korena
zavisi od tehnike instrumentacije, odnosno izbora irigansa i
tehnike irigacije [2, 8,10, 12,16, 18, 24].

U ovom istrazivanju je kao irigans kori$¢en 2% rastvor
NaOCl i konvencionalni i kontinuirani protokol irigacije, dok
je instrumentacija kanala u prvoj i drugoj grupi realizovana
setom iRaCe NiTi rotiraju¢ih instrumenata (tri instrumenta),
a u trecoj i ¢etvrtoj grupi sa XP-endo SHAPEROM (jedan in-
strument). Nesto bolje ¢i$¢enje apeksnog dela kanala i efikasnija
hemomehanicka preparacija je uoc¢ena posle primene XP-endo
SHAPERA, ali bez znacajnih razlika. Ova mala razlika bi se mo-
gla objasniti istim dijametrom apeksne preparacije (#30/04 kod
iRaCe i #30/04 kod XP-endo SHAPERA), a nesto bolji rezultat
kod XP-endo SHAPERA specifi¢nim dizajnom ovog instrumen-
ta i njegovom ekstremnom fleksibilno$¢u koja mu omogucava
da se kontrahuje i $iri unutar kanala i time dosegne i do onih
zona do kojih konvencionalni instrumenti ne mogu [28].

Ono $to je zanimljivo u rezultatima ovog istrazivanja je ¢i-
njenica da je efikasnije uklanjanje razmaznog sloja u apeksnoj
trecini ostvareno kod kanala gde je preparacija uradena samo
jednim instrumentom i sa znatno manjom koli¢inom irigan-
sa, odnosno sa kra¢im vremenom delovanja na zidove kanala
usled kraceg vremena instrumentacije. Iako se veca bakterijska
redukcija u kanalskom sistemu ocekuje posle produzene iri-
gacije [13, 31], nesto bolje ¢idcenje bi se ovde moglo objasniti
upravo tehnikom instrumentacije odnosno nesto ve¢om brzi-
nom rotacije (800 o/min.), ali i specifi¢nim dizajnom XP-endo

SHAPERA. Naime, ,zmijoliki“ izgled i superelasti¢nost XP-endo
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SHAPERA omogucavaju mu da se ,$iri“ unutar kanala i tako do-
pre do nepristupac¢nih delova (istmusi, lateralni kanali, apeksne
ramifikacije) kanala [20, 26, 28, 33, 34].

Efikasno ¢iS¢enje apeksnog dela kanala korena setom roti-
rajucih instrumenata iRaCe posledica je zadovoljavajuceg dija-
metra u apeksu (30/04), to obezbeduje bolji efekat aplikovanog
rastvora za irigaciju i njegov efikasniji rastvaracki odnosno bolji
efekat uklanjanja razmaznog sloja [25,28, 30]. Potvrdeno je tako-
de da preparacija kanala RaCe instrumentima dovodi do znatno
manje transportacije secenog dentina u apeksni deo kanala u
odnosu na druge rotiraju¢e NiTi instrumente [20, 35]. Manja ko-
li¢ina razmaznog sloja u apeksnom delu kanala posle preparacije
iRaCe setom NiTi rotirajucih instrumenata moze biti i posledica
nesto vece brzine ovih instrumenata (600 o/min.) u odnosu na
najée$ce brzine drugih setova NiTi (150-300 o/min.) [20, 36].

S obzirom na to da prisustvo bakterija u kanalskom sistemu
uzrokuje losu prognozu ishoda endodontskog lecenja, osnovni
preduslov za uspeh je njihova maksimalna eliminacija hemome-
hani¢kom instrumentacijom [7,30]. NaOCl je naj¢e$¢e koris¢en
rastvor za irigaciju kanala korena zbog efikasnog antibakterij-

skog i rastvarackog efekta, odnosno brzine delovanja i njegove
cene [30]. Na efikasnost uklanjanja razmaznog sloja sa zidova
kanala korena moze uticati i sam protokol odnosno tehnika
irigacije [6]. Prednost intermitentnog postupka irigacije (u tri
koraka) u odnosu na kontinuiranu je u tome $to se povecanjem
ciklusa irigacije pove¢ava i njegov kumulativni efekat, jer se sve-
zim irigansom pobolj$avaju kvalitet i brzina ¢i$¢enja, ali i efika-
sno uklanjanje biofilma bakterija iz kanalskog sistema [6,37,38].

ZAKLJUCAK

U okviru ogranic¢enja ove studije moze se zakljuciti da se nakon
instrumentacije kanala korena novim rotiraju¢im NiTi instru-
mentom — XP-endo SHAPER (jedan instrument) i seta iRaCe
(tri instrumenta) obezbeduje efikasno ¢iS¢enje apeksnog dela
kanala korena. Primena XP-endo FINISHERA posle zavr$ene
instrumentacije kanala instrumentom XP-endo SHAPER i setom
iRaCe rotiraju¢ih NiTi instrumenata dovodi do znacajno efikasni-
jeg uklanjanja razmaznog sloja u apeksnom delu kanala korena.
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