DE GRUYTER
OPEN

Serbian Dental Journal, vol. 62, N° 3,2015

ORIGINAL ARTICLE
ORIGINALNI RAD

DOI: 10.1515/5dj-2015-0013
UDC: 616.314-78

XP-endo Finisher: A New Solution for Smear Layer Removal

Slavoljub Zivkovi¢', Jelena Neskovi¢', Milica Jovanovié-Medojevi¢', Marijana Popovié-Baji¢!,
Marija Zivkovié-Sandi¢?

'University of Belgrade, Faculty of Dental Medicine, Department of Dental Pathology, Belgrade, Serbia;

“University of Belgrade, Faculty of Dental Medicine, Department of Orthodontics, Belgrade, Serbia

SUMMARY

Introduction The aim of this study was to evaluate using SEM analysis the effectiveness of a new instrument XP-endo
Finisher in cleaning root canal walls after instrumentation with BioRaCe NiTi rotary instruments.

Material and Methods This in vitro study was conducted on 30 extracted single rooted teeth divided in two groups.
Instrumentation of all canals was done using basic BioRaCe NiTi rotary instruments with copious irrigation of 2%
NaOCl. In the first group, after complete instrumentation smear layer was removed using XP-endo Finisher, while the
other group served as negative control. The roots were then after longitudinally cut and SEM analysis was performed.
The presence of smear layer in the coronal, middle and apical third was assessed. The data were statistically analyzed
using Mann-Whitney U-test (p<0.05).

Results The results showed that average value of smear layer on the canal walls in the XP-endo Finisher group was
significantly lower than in the control group (p<0.05).

Conclusion XP-endo Finisher after canal instrumentation with NiTi rotary instruments effectively cleaned canal walls

and removed smear layer.
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INTRODUCTION

The success of endodontic treatment depends signifi-
cantly on the quality of cleaning and shaping the root ca-
nal system. However, adequate canal preparation, which
involves mechanical (instrumentation) and chemical as-
pects (irrigation) is difficult to achieve due to the complex
canal morphology [1].

Both hand and rotary instrumentation create smear
layer of different thickness on the canal walls as a con-
sequence of cutting dentin [2]. This layer contains remi-
nants of dentin, pulp tissue, microorganisms and covers
canal walls touched by instruments [2, 3]. The presence
of smear layer and debris, especially in the apical portion
of the canal, is of clinical significance because bacteria
in combination with unfavorable local factors may cause
endodontic failure [4]. In addition, this layer closes tu-
bules and reduces the effect of irrigating solutions, sig-
nificantly affects the quality of obturation and outcome
of endodontic treatment [3, 4].

Instrumentation using rotary NiTi instriments is rela-
tively new approach in the preparation of root canals, but
effective cleaning of a complex canal system still remains
a challenge for dental practitioners [2, 5]. It has been con-
firmed that NiTi rotary instruments provide faster and
better canal preparation in the form of elongated cone and
with minimal risk of transportation [6-9]. However, due to
the limited efficacy of instruments alone in the cleaning
root canals, it is necessary to add rinsing of canals using

appropriate irrigants [3]. Endodontic irrigants by their
physical and chemical actions allow dissolution of smear
layer on the canal walls and its partial removal [1, 3]. It is
necessary to use a combination of different irrigants and
most frequently used is a combination of NaOCl and EDTA.
NaOCl provides reduction of microorganisms and dissolu-
tion of organic part while EDTA acts on inorganic content
and contributes significantly to the removal of dentine de-
bris and smear layer from the root canal walls [2,9, 10].

EDTA and various concentrations of citric acid are
used as final rinse after instrumentation as well as various
solutions of lactic, tannic acid, acetic acid, polyacrylic acid
or tetracycline (MTAD) (3, 10, 11]. Chitosan can also be
used to remove smear layer. It represents natural polysac-
charide solution, which contains chlorhexidine and has a
slight chelating effect [10, 12]. Another means for smear
layer removal include ultrasound or laser techniques
[3, 13, 14]. It has been confirmed that the use of flex-
ible microbrushes can reduce debris and remove smear
layer from root canal walls [2, 15]. Removal of smear layer
from the canal walls before final obturation significantly
increases sealer adhesion and reduces the incidence of
microleakage along the canal walls [16, 17]. However,
none available technique provides complete and efficient
removal of smear layer therefore, research is directed to-
wards finding new resources and instruments to remove
smear layer effectively.

The aim of this study was to evaluate using SEM analy-
sis the effectiveness of a new instrument XP-endo Fin-
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isher in cleaning root canal walls after instrumentation
with BioRaCe NiTi rotary instruments.

MATERIAL AND METHODS

This in vitro study included 30 single-rooted teeth extracted
for orthodontic or periodontal reasons. Prior to the experi-
ment, teeth were stored in saline at 4°C. Access cavity in all
teeth was prepared using high speed handpiece and dia-
mond bur. Glide path was achieved using ISO 15 and work-
ing length determined 1 mm shorter than the length when
the file appears at the apex. Apex of each tooth was closed
with pink wax to prevent leakage of the irrigant through the
apical foramen during canal preparation. The teeth were
divided into two groups (15 teeth each).

Instrumentation of all canals was done using a basic set
of NiTi rotary instrument BioRaCe (FKG Dentaire, Swiss)
according to the manufacturer’s instructions [18]. Hand-
piece with reduced number of revolutions (16: 1) and
endomotor TCM ENDO V (Nouvag AG, Swiss) was used.
During instrumentation, all teeth were irrigated with 2 ml
of 2% sodium hypochlorite solution (Chlorax, Cerkamed,
Poland) after each instrument. At the end of instrumenta-
tion canals were flushed with 5ml of 2% solution of NaO-
Cl. Plastic syringes of 2 ml (during instrumentation) and
5 ml (for final rinse) volume and an appropriate needle
size 27 bent at the angle of 30° were used for irrigaton.

In the first group of teeth, after complete instrumenta-
tion, smear layer was removed using a new instrument
XP-endo Finisher (FKG Dentaire, Swiss), while the second
group of teeth served as control (no smear layer removal).
XP-endo Finisher was taken from sterile packaging and
placed in the handpiece. Working length for each canal
was determined using plastic tube and stopper. XP-endo
Finisher instrument was cooled using spray ENDO Frost
(RSA, Colten, Whaledent GmBH, Germany) through the
plastic tube and placed in the canal filled with irrigant.
Using gentle movements of insertion and withdrawal
XP-endo Finisher was applied in each canal during one
minute. After on minute canals were washed with the rest
of the NaOCl solution.

After complete procedure, crowns of all teeth were cut
using a diamond disc, roots were split longitudinally and
selected halves prepared for SEM (JEOL, JSM 6460 LV,
JAPAN). Dentinal wall of each tooth was observed under
the SEM in the region of coronal, middle and apical thirds
using different magnifications and photomicrographs
were done. Qualitative assessment of smear layer on root
canal walls was based on criteria given by Hulsmann et
al. [19]: Grade 1 - no smear layer, dentinal tubules open;
Grade 2 - there is a small amount of smear layer, open
some dentinal tubules; Grade 3 — homogeneous smear
layer covering canal walls, a few dentinal tubules open;
Grade 4 - complete canal wall covered with homogenous
smear layer, dentinal tubules closed; Grade 5 - ordinary
homogeneous smear layer covering the entire canal walls.

The obtained results were analyzed using the Mann-
Whitney U-test.
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RESULTS

The average scores for the smear layer in a group where
XP-endo Finisher was used were significantly lower
than in the group where smear layer was not removed
(p=0.013) (Table 1). Mann-Whitney U-test did not show
statistically significant differences in smear layer scores
between the two groups in the coronal, middle or apical
third of canals (Table 2).

After applying XP-endo Finisher clean walls were ob-
served in the coronal third, no smear layer and open den-
tinal tubules in the middle third (Figure 1) and shreds of
smear layer with number of open dentinal tubules in the
apical third of the canals (Figure 2). Instrumentation us-
ing BioRaCe instruments produced more smear layer on
the canal walls in the middle (Figure 3) than in the apical
third of the canal (Figure 4).

Table 1. Average grade of smear layer in the coronal, middle and
apical third of root canals

Tabela 1. Prose¢na ocena razmaznog sloja u kruni¢noj, srednjoj i
apeksnoj trecini kanala korena

| Canal third Smear layer
nstrument T Razmazni sloj
Instrument =
kanala N X SD cv
Coronal 15 | 107 | 026 | 2430
Kruni¢na
‘ Middle 15 | 107 | 026 | 2430
Bio RaCe + Srednja
XP-endo Finisher i
Apical 15 1.13 035 | 3097
Apeksna
Total 45 109 | 029 | 2661
Ukupno
Coronal 15 | 127 | 046 | 3622
Kruni¢na
Middle 15 133 | 062 | 4662
) Srednja
BioRaCe Apical
pica 15 147 | 074 | 5034
Apeksna
Total 45 | 136 | 061 | 4485
Ukupno

N - number of teeth; X — mean value; SD - standard deviationa;
CV - coefficient of variation

N - broj zuba; X - aritmeti¢ka sredina; SD — standardna devijacija;
CV - koeficijent varijacije

Table 2. Assesment of smear layer in the coronal, middle and apical
third of root canals

Tabela 2. Procena razmaznog sloja u kruni¢noj, srednjoj i apeksnoj
trecini kanala korena

X Grade
Instrument Canfl third Ocena
Instrument Treéina kanala
1 2 3 4 5
Coronal %] 1] 0|0l o
Kruni¢na
Bio RaCe + Middle
XP-endo Finisher Srednja 14 ! 0 0 0
Apical
Apeksna 132010 o0
Coronal 1| 410 ] 0] o0
Kruni¢na
Bio RaCe Middle M3 1] 0|0
Srednja
Apical
Apeksna 10 | 3 2 0 0
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Figure 1. Middle third of the canal wall after applying XP-endo
Finisher (SEM, 5000x)

Slika 1. Srednja tre¢ina zida kanala korena nakon primene instru-
menta XP-endo Finisher (SEM, x5000)

Figure 2. Apical third of the canal wall after applying XP-endo Fin-
isher (SEM 1000x)

Slika 2. Apeksna trecina zida kanala korena nakon primene instru-
menta XP-endo Finisher (SEM, x1000)

Figure 3. Smear layer in the middle third of the canal wall after in-
strumentation with BioRaCe rotary NiTi instruments (SEM 5000x)
Slika 3. Razmazni sloj u srednjoj trecini zida kanala korena nakon
instrumentacije setom BioRaCe rotirajucih NiTi instrumenata (SEM,
x5000)

DISCUSSION

The main goal of endodontic treatment is to instrument
and irrigate root canal walls and ensure effective cleaning of
endodontic space, including complete removal of necrotic
or vital pulp, ie. all bacteria from the root canal system [20].
Removal of smear layer that forms along the walls during
instrumentation is an important clinical parameter for the
success of endodontic treatment [1,2,4, 21].

In our study, all teeth were instrumented and irrigated
using the same protocol (done by the same practitioner),
therefore, results can be regarded solely as a function of
the final cleaning of the canal system. The results showed
a significantly more efficient removal of the smear layer
from the root canal walls after using XP-endo Finisher. The
use of this instrument resulted in more efficient cleaning
of the canal system and considerably less smear layer at
all levels (coronal, middle, apical). Instrumentation tech-
niques [6,9,16,22] and the choice of irrigants and irriga-
tion techniques (3, 10, 22, 23, 24] are the key factors for
the success of endodontic treatment. Although due to the

Figure 4. Smear layer in the apical third of the canal wall after in-
strumentation with BioRaCe rotary NiTi instruments (SEM 2000x)
Slika 4. Razmazni sloj u apeksnoj trecini zida kanala korena nakon
instrumentacije setom BioRaCe rotirajucih NiTi instrumenata (SEM,
x2000)

complex anatomy it is difficult to achieve the shape of an
elongated cone [25], crown-down technique using NiTi
rotary instruments provides efficient cleaning and shap-
ing of canals for significantly shorter time [21,22, 26, 27].

In the current study, the efficacy of NiTi rotary files in
the cleaning of root canals was evaluated using numerical
evaluation of smear layer in coronal, middle and apical
third of the canal, which is consistent with the findings of
other researchers [7, 10, 17, 19, 27]. In the control group
BioRaCe rotary files produced a small amount of smear
layer along the canal walls. This result can be attributed
primarily to their flexibility, design and electrochemically
polished surface [28, 29]. File design with alternating ac-
tive (to cut) and non-active parts (to eliminate dentin de-
bris) and copious irrigation provide efficient cleaning of
canal walls [29, 30, 31]. Small amount of smear layer also
could be attributed to the fact that instrumentation was
done in straight canals only and with copious irrigation.
File design also had influence on low ammount of smear
layer [17,21,22]. Coronal and middle third of canals were
cleaner and showed less smear layer than apical third.



This can be attributed primarily to larger diameter of the
coronal part and better tissue-chemical contact during
instrumentation and the fact that dentin is exposed to
larger volume of irrigant [15, 22, 32]. Also, BioRaCe NiTi
rotary files provide wide and funnel shaped canal with
larger apical conicity (6%) allowing deeper aplication of
needle and irrigants [15,22, 31, 33, 34]. This endodontic
system also shows significantly less transportation in the
apical portion of the canal compared to other rotary NiTi
systems [31]. Low amount of smear layer and dentinal
debris found could be the consequence of the speed of file
rotation. It has been shown earlier that slightly faster file
rotation produce better cleaning effect (BioRaCe rotation
speed is 600 r/min) compared to other rotary NiTi instru-
ments (300-400 r/min) [17, 34].

Although combination of NaOCl and EDTA is gold
standard in chemomechanical instrumentation of canals
[11, 13,21, 24, 32] in the current study only NaOCl was
used [31, 35, 36]. As the main goal of the current study
was to evaluate cleaning effect of BioRaCe NiTi rotary
files, to avoid the effect of chelating agents in smear layer
removal [21, 31, 36] only sodium hypochlorite was used
as irrigant. Sodium hypochlorite shows dissolving efficacy
on the organic part of dentin, but also extraordinary an-
tibacterial activity [11, 31]. Although complete cleaning
was not achieved, effective cleaning and removal of smear
layer was noticed at all levels of the canal. It is important
to note that with the use of EDTA results would have been
better and smear layer removed more effectively in the
apical portion of canals [21, 31, 32, 35, 36].

After canal instrumentation using BioRaCe NiTi rotary
files, XP-endo Finisher was used to remove smear layer
and effective action at all canal levels was found. Noticable
in the current study was effective removal of smear layer
in the apical portion of the canal. This can be attributed to
wider diameter of used files (ISO40) and better efficien-
cy of irrigants [11, 15, 31, 35, 36]. It has been confirmed
that rotary NiTi files during instrumentation come into
contact with only 40-45% of the canal walls, therefore,
large portion of the canal surface remains untreated [21,
27]. Instrumentation removes only dentin that comes in
contact with rotating file and at the same time a large
portion of dentin debris stays in these untreated areas
[21, 26]. It can be removed only using copious and effec-
tive irrigation [11, 32]. Due to specific design, XP-endo
Finisher can reach those inaccessible parts of the canal
and provide better cleaning [18]. Small diameter (ISO 25)
and the fact that it can change its shape during rotation in
the canal (M and A phase) allow this file to reach inacces-
sible areas of the canal wall and efficiently remove dentin
debris and smear layer [18]. XP-endo Finisher is rotary
NiTi file without taper which with efficient irrigation in
instrumented canals can remove smear layer and dentin
debris from inaccessible areas.

CONCLUSION

Within the limits of this study it can be concluded that
chemomechanical instrumentation with BioRaCe rotary
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NiTi files provided good cleaning of the root canal walls.
Application of XP-endo Finisher after instrumentation in
a single-rooted teeth removed smear layer from root canal
walls in all segments.
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XP-endo Finisher: novo resenje za uklanjanje razmaznog sloja
nakon instrumentacije kanala
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KRATAK SADRZA]

Uvod Cilj ovog rada je bio da se SEM analizom proveri efikasnost novog instrumenta XP-endo Finisher na kvalitet ¢i-
$¢enja zidova kanala korena zuba nakon instrumentacije BioRaCe NiTi rotirajué¢im instrumentima.

Materijal i metode rada Istrazivanja su izvedena u uslovima in vitro na 30 ekstrahovanih jednokorenih zuba podeljenih u dve
grupe. Instrumentacija svih kanala je realizovana osnovnim setom BioRaCe NiTi rotirajucih instrumenata uz irigaciju dvoprocent-
nim rastvorom NaOCI. U prvoj grupi je nakon instrumentacije za uklanjanje razmaznog sloja koris¢en XP-endo Finisher, a druga
grupa je sluzila kao kontrolna. Korenovi svih zuba su uzduzno podeljeni i SEM metodom je analiziran kvalitet Cis¢enja kanala ko-
rena, odnosno postojanje razmaznog sloja u kruni¢noj, srednjoj i apeksnoj trecini. Podaci su statisti¢ki analizirani Man-Vitnijevim
(Mann-Whitney) U-testom (p<0,05).

Rezultati Dobijeni rezultati su pokazali da je ukupna srednja vrednost postojanja razmaznog sloja na zidovima kanala u grupi gde
je koris¢en XP-endo Finisher bila statisti¢ki znacajno manja nego u kontrolnoj grupi uzoraka (p<0,05).

Zakljucak XP-endo Finisher posle obrade kanala NiTi rotiraju¢im instrumentima efikasno Cisti kanal i uklanja razmazni sloj sa zi-

dova kanala.

Kljucne reci: XP-endo Finisher; razmazni sloj; NiTi rotirajudi instrumenti; SEM

uvoD

Uspeh endodontskog lecenja umnogome zavisi od kvaliteta
¢i$¢enja i oblikovanja kanalnog sistema zuba. Medutim, odgo-
varajucu preparaciju kanala, koja podrazumeva mehanicki (in-
strumentacija) i hemijski aspekt (irigacija), uglavnom je tesko
ostvariti zbog slozene morfologije kanala [1].

Ru¢nom ili masinskom instrumentacijom se kao posledica
secenja dentina na povrsini zidova kanala stvara razmazni sloj
razli¢ite debljine [2]. Ovaj sloj sadrzi ostatke dentina pulpnog
tkiva, mikroorganizme i uglavnom pokriva instrumentirane zi-
dove kanala [2, 3]. Postojanje razmaznog sloja i debrisa, posebno
u apeksnom delu kanala, od klini¢kog je znacaja jer bakterije u
kombinaciji s nepovoljnim lokalnim faktorima mogu biti uzrok
neuspeha endodontskog le¢enja [4]. Osim toga, ovaj sloj zatvara
dentinske tubule i umanjuje efekat sredstva za irigaciju, a bitno
utie i na kvalitet opturacije i ishod endodontskog le¢enja [3,4].

Rotirajuéi instrumenti od nikl-titanijuma (NiTi) jesu rela-
tivno nova sredstva u preparaciji kanala, ali efikasno ¢i$¢enje
kompleksnog kanalnog sistema je i dalje izazov za vecinu sto-
matologa prakti¢ara [2, 5]. Potvrdeno je da ovi instrumenti mo-
gu da obezbede brzu i kvalitetniju preparaciju kanala u obliku
izduzenog konusa i sa veoma malim rizikom od transportacije
[6-9]. Medutim, zbog ograni¢ene efikasnosti instrumenata u
¢iS¢enju kanala korena, neophodno je tokom i posle mehanickih
procedura kanale isprati odgovaraju¢im hemijskim agensima
[3]. Irigansi, izmedu ostalog, svojim fizi¢kim i hemijskim delo-
vanjem omogucavaju rastvaranje razmaznog sloja na zidovima
kanala i njegovo delimi¢no uklanjanje [1, 3]. Tokom irigacije je
neophodno koristiti kombinaciju razli¢itih irigansa, a najcesce
primenjivana je kombinacija rastvora NaOCl i EDTA. Rastvor
NaOCl obezbeduje redukciju mikroorganizama i rastvaranje
organskog dela, a EDTA svoje delovanje ispoljava na neorgan-
skom sadrzaju i znatno doprinosi uklanjanju dentinskog debrisa
i razmaznog sloja sa zidova kanala korena [2, 9, 10].

Za uklanjanje razmaznog sloja posle zavr$ene instrumenta-
cije kanala najcesce se koriste rastvor EDTA i razli¢ite koncen-
tracije limunske kiseline, a mogu se koristiti i rastvori mle¢-
ne, taninske, siréetne i poliakrilne kiseline, odnosno rastvori
tetraciklina (MTAD) [3, 10, 11]. Kao sredstvo za uklanjanje
razmaznog sloja koristi se i hitosan, rastvor prirodnog polisa-
harida, koji sadrzi hlorheksidin i ima blago helirajuce dejstvo
[10, 12]. Vazno mesto u uklanjanju razmaznog sloja pripada i
ultrazvu¢nim, odnosno laserskim tehnikama [3, 13, 14]. Potvr-
deno je da i koriSc¢enje fleksibilnih mikrocetkica moze pomoci
u smanjenju debrisa i razmaznog sloja na zidovima kanala [2,
15]. Brojna sredstva i tehnike za njegovo uklanjanje sa zidova
kanala pre konacne opturacije znac¢ajno povecavaju prianjanje
paste za zidove i smanjuju pojavu mikrocurenja duz zidova
kanala korena [16, 17]. Medutim, kako nijedno sredstvo i ni-
jedna tehnika ne obezbeduju potpuno i efikasno uklanjanje
razmaznog sloja sa zidova kanala, danas je posebna paznja
usmerena ka pronalaZenju novih sredstava i instrumenata za
uklanjanje ovog sloja.

Cilj ovog rada je bio da se SEM analizom proveri efikasnost
novog instrumenta XP-endo Finisher na kvalitet ¢i$¢enja zidova
kanala korena zuba nakon instrumentacije BioRaCe NiTi roti-
rajuc¢im instrumentima.

MATERIJAL | METODE RADA

Ispitivanja su izvedena u uslovima in vitro na 30 jednokorenih
zuba ekstrahovanih iz ortodontksih ili parodontoloskih razloga.
Do pocetka eksperimenta zubi su ¢uvani u fiziolo$kom rastvoru
na 4°C. Pristupni kavitet kod svih zuba je formiran visokotu-
raznom busilicom i dijamantskim svrdlom. Prohodnost kanala
proveravana je instrumentom ISO15, a radna duzZina prepara-
cije odredena je 1 mm krace od duzine na kojoj se vrh turpije
pojavljuje na apeksu. Vrh korena svakog zuba je prekriven roze
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voskom, kako bi se sprecilo isticanje irigansa kroz apeksni otvor
tokom preparacije kanala. Zubi su svrstani u dve grupe od po
15 zuba.

Svi kanali su obradeni primenom osnovnog seta NiTi ro-
tirajucih instrumenta BioRaCe (FKG Dentaire, Svajcarska) uz
postovanje uputstva proizvodaca o nacinu i redosledu njihovog
koris¢enja tokom preparacije [18]. Kori$¢eni su kolenjak s redu-
kovanim brojem obrtaja (16:1) i endomotor TCM ENDO V (No-
uvag, AG,Svajcarska). Tokom instrumentacije svi zubi su ispirani
dvoprocentnim rastvorom NaOCl (Chlorax, Cerkamed, Poljska)
u koli¢ini od 2 ml izmedu svakog instrumenta. Po zavr$enoj in-
strumentaciji kanal je ispiran sa jo$ 5 ml dvoprocentnog rastvora
NaOCl. Za ispiranje su kori$¢eni plasti¢ni Spricevi zapremine 2
ml (tokom instrumentacije) i 5 ml (tokom finalnog ispiranja) i
odgovarajuce igle veli¢ine 27 savijene pod uglom od 30 stepeni.

U prvoj grupi je nakon masinske instrumentacije razmazni
sloj uklanjan kori$¢enjem novog instrumenta XP-endo Finis-
her (FKG Dentaire, Svajcarska), a druga grupa instrumentiranih
zuba je sluzila kao kontrolna. U prvoj grupi je svaki kanal posle
instrumentacije ispunjavan irigansom, a potom uziman XP-en-
do Finisher iz sterilnog pakovanja i postavljen u kolenjak. Rad-
na duzina je za svaki kanal odredivana pomocu plasti¢ne tube
i stopera. Pre svakog unosenja instrument je ohladen sprejom
Endo Frost (Roeko, Colten, Whaledent GmbH, Nemacka) preko
plasti¢ne tube i postavljen u kanal. XP-endo Finisher je koris¢en
neznim pokretima uvlacenja i izvlacenja tokom jednog minuta
u kanalu. Posle izvlacenja instrumenta kanal je ispran ostatkom
rastvora NaOCL

Krunice zuba su potom uklonjene dijamantskim diskom, a
korenovi uzduzno podeljeni i odabrane polovine pripremljene
za posmatranje na svetlosnoelektronskom mikroskopu (JEOL,
JSM 6460 LV, Japan). Dentinski zid svakog zuba je posmatran
u predelu kruni¢ne, srednje i apeksne trec¢ine na razlic¢itim
uveli¢anjima i napravljene su fotomikrografije. Za kvalitativou
procenu postojanja razmaznog sloja na zidovima kanala kore-
na koriséeni su kriterijumi Hilsmana (Hiilsmann) i saradnika
[19]: ocena 1 oznacavala je da nema razmaznog sloja i da su
dentinski tubuli otvoreni; ocena 2 — zastupljena mala koli¢ina
razmaznog sloja, otvoreno nekoliko dentinskih tubula; ocena
3 - homogeni razmazni sloj prekriva zid kanala korena, otvo-
reno samo nekoliko dentinskih tubula; ocena 4 - celokupan
zid kanala prekriven homogenim razmaznim slojem, dentinski
tubuli nisu otvoreni; ocena 5 - obi¢an nehomogeni razmazni
sloj prekriva celokupan zid kanala korena.

Dobijeni rezultati su analizirani primenom Man-Vitnijevog
(Mann-Whitney) U-testa.

REZULTATI

Ukupne srednje vrednosti skorova za razmazni sloj u grupi
gde je koris¢en XP-endo Finisher bile su statisticki znacajno
manje nego u grupi gde je instrumentacija uradena samo Ni-
Ti rotiraju¢im instrumentima BioRaCe (p=0,013) (Tabela 1).
Man-Vitnijev U-test nije pokazao statisticki znacajne razlike u
skorovima razmaznog sloja izmedu grupa ni u kruni¢nim, ni u
srednjim, niti u apeksnim tre¢inama kanala (Tabela 2).

Posle primene XP-endo Finisher uoceni su ¢isti zidovi u kru-
ni¢noj tre¢ini, bez razmaznog sloja i s otvorenim dentinskim
kanali¢ima u srednjoj (Slika 1), odnosno s opiljcima razmaznog

sloja i sa dosta otvorenih dentinskim kanali¢a u apeksnoj tre¢ini
kanala (Slika 2).

Instrumentacija kanala BioRaCe rotiraju¢im instrumentima
je proizvela nesto viSe razmaznog sloja na zidovima kanala u
srednjoj (Slika 3), odnosno apeksnoj tre¢ini kanala (Slika 4).

DISKUSIJA

Osnovni zadatak endodontskog lec¢enja je da se instrumenta-
cijom i irigacijom obezbedi efikasno ¢i$¢enje endodontskog
prostora, koje podrazumeva potpuno uklanjanje nekroti¢nog
ili vitalnog tkiva, odnosno svih bakterija iz kanalnog sistema
zuba [20]. Eliminacija razmaznog sloja koji se stvara duz zidova
kanala korena tokom instrumentacije znacajan je klinicki para-
metar za uspeh endodontskog lecenja [1,2,4,21].

U ovom istrazivanju svi uzorci su instrumentisani i ispirani
prema istom protokolu (a uradio ih je isti prakti¢ar), tako da
se dobijeni rezultati mogu posmatrati jedino u funkciji final-
nog ¢iS¢enja kanalnog sistema. Dobijeni rezultati su ukazali na
znacajno efikasnije uklanjanje razmaznog sloja sa zidova kanala
korena nakon kori$¢enja XP-endo Finisher. Primena ovog in-
strumenta dovela je do efikasnijeg ¢i$¢enja kanalnog sistema i
znatno manje koli¢ine razmaznog sloja na svim nivoima kana-
la (kruni¢na, srednja, apeksna). Klju¢ni deo ¢i¢enja kanalnog
sistema zuba zavisi od tehnike instrumentacije [6, 9, 16, 22] i
izbora irigansa i tehnike irigacije kanala korena [3, 10, 22, 23,
24].Tako je zbog kompleksne anatomije tesko ostvariti formu iz-
duzenog, levkasto oblikovanog konusa [25], sigurno je da se tzv.
crown-down tehnikom preparacije i primenom NiTi rotirajuc¢ih
instrumenata moze ostvariti vrlo efikasno ¢i$¢enje i oblikovanje
kanala za znacajno krade vreme [21, 22, 26, 27].

U ovoj studiji je efikasnost ¢i$¢enja kanala korena prime-
nom seta NiTi rotiraju¢ih instrumenata proveravana na osno-
vu numericke procene postojanja razmaznog sloja u kruni¢noj,
srednjoj i apeksnoj trecini kanala, $to je u saglasnosti s nalazima
drugih istrazivaca 7, 10,17, 19,27]. U kontrolnoj grupi set Bio-
RaCe rotiraju¢ih instrumenata je stvarao manje koli¢ine razma-
znog sloja u svim segmentima kanala korena. Ovakav rezultat se
moZe pripisati, pre svega, velikoj fleksibilnosti, odnosno dizajnu
i elektrohemijski poliranoj povrsini radnog dela instrumenta
[28, 29]. Naime, dizajn aktivnog dela ove turpije s naizmeni¢-
nim kosim (koji seku) i ravnim delovima (koji eliminisu se¢eni
dentin) uz obilnu irigaciju, obezbeduje efikasno ¢iS¢enje zidova
kanalnog sistema [29, 30, 31]. Manja koli¢ina razmaznog sloja
moze biti i posledica ¢injenice da je instrumentacija izvedena
iskljucivo kod pravih kanala i uz obilnu irigaciju, gde je dizajn
instrumenta posebno uticao na izostanak formiranja ovog sloja
na zidovima kanala [17, 21, 22].

Kruni¢na i srednja tre¢ina kanala su bile ¢istije i s manje
razmaznog sloja nego apeksna. Ovo se moze pripisati, pre svega,
veéem pre¢niku ovog regiona i boljem tkivnohemijskom kon-
taktu tokom instrumentacije, odnosno ¢injenici da je dentin
izlozen veéoj koli¢ini irigansa [15, 22, 32]. Takode, preparacija
setom BioRaCe NiTi rotirajucih instrumenata obezbeduje $i-
rok i levkast kanal s ve¢om apeksnom koni¢nosc¢u (6%), $to
omogucava bolje prodiranje igle i rastvora za irigaciju, a time i
efikasnije uklanjanje razmaznog sloja [15, 22, 31, 33, 34]. Pre-
paracija kanala RaCe instrumentima dovodi do znacajno manje
transportacije u apeksnom delu kanala u odnosu na druge NiTi



rotirajuce instrumente [31]. Na formiranje manjih koli¢ina raz-
maznog sloja i dentinskog debrisa mogla je uticati i brzina ro-
tacije instrumenta. Potvrdeno je da nesto vece brzine ostvaruju
bolji efekat ¢i$¢enja (brzina rotacije BioRaCe je 600 obrtaja u
minuti) u odnosu na najéesce brzine rotirajuc¢ih NiTi instrume-
nata (300-400 obrtaja u minuti) [17, 34].

Iako je kombinacija rastvora NaOCl i EDTA zlatni standard
u hemomehanickoj preparaciji kanala [11, 13, 21, 24, 32], u
ovoj studiji je izabran jednostavan irigacioni protokol i tokom
instrumentacije je kori$¢en samo rastvor NaOCl [31, 35, 36].
Osnovni cilj je bio da se proveri efekat ¢iS¢enja kanala setom
BioRaCe NiTi rotirajuc¢ih instrumenata i izbegne nesumnjiv
uticaj helatnih agensa na uklanjanje razmaznog sloja [21, 31,
36]. Rastvor NaOCl je naj¢esce kori§¢eno sredstvo za irigaciju
kanala korena, prvenstveno zbog svog rastvarackog efekta na
organski deo dentina, ali i izvanrednog antibakterijskog delova-
nja [11, 31]. Iako nisu obezbedeni potpuno ¢isti kanali, ovakvim
protokolom je potvrdeno dosta efikasno ¢iS¢enje i uklanjanje
razmaznog sloja na svim nivoima kanala. Vazno je napomenuti
da bi kori$¢enjem rastvora EDTA dobijeni rezultat bio sigurno
bolji, a uklanjanje razmaznog sloja verovatno jo$ efikasnije i u
apeksnom delu kanala [21, 31, 32, 35, 36].

U grupi gde je nakon preparacije kanala setom BioRaCe
NiTi rotirajucih instrumenata za uklanjanje razmaznog sloja
kori$¢en novi instrument XP-endo Finisher ostvareno je vrlo
efikasno ¢i§¢enje na svim nivoima kanala. Ono $to se na osnovu
ove studije moze zapaziti jeste vrlo efikasno uklanjanje razma-
znog sloja i u apeksnom delu kanala. To se moze pripisati Sirem
pre¢niku ovog regiona (ISO40) i vecoj efikasnosti kori§¢enog
irigansa u uklanjanju razmaznog sloja [11, 15, 31, 35, 36]. Po-
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tvrdeno je takode da standardni rotiraju¢i NiTi instrumenti pri
obradi kanala dolaze u kontakt sa samo 40-45% zidova kanala,
tako da veliki deo kanalne povrine ostaje neobraden (21, 27].
Preparacijom kanala se uklanja samo sloj dentina koji dolazi u
kontakt s rotiraju¢im instrumentom i pri tome veliki deo sece-
nog dentina zaostaje upravo u tim neobradenim segmentima
kanalnog zida [21,26]. Ovaj deo dentina se moZe ukloniti samo
obilnom i efikasnom irigacijom [11, 32]. Zahvaljujuéi specifi¢-
nom dizajnu, instrument XP-endo Finisher bolje ¢isti kanal, jer
moze da dopre i do tih nepristupa¢nih delova kanala [18]. Mali
pre¢nik ovog NiTi instrumenta (ISO25) i ¢injenica da moze da
menja svoj oblik tokom rotacije u kanalu (M i A faza) omoguca-
va mu da u fazi rotacije moZe dopreti do nepristupaénih mesta
u kanalnom sistemu i obezbediti efikasno uklanjanje debrisa i
razmaznog sloja [18]. XP-endo Finisher je rotirajuéi NiTi instru-
ment bez koni¢nosti koji uz efikasnu irigaciju dobro prosirenog
kanalnog sistema dobro Cisti zidove kanala i uklanja razmazni
sloj sa zidova kanala, ali i seceni dentin iz nepristupa¢nih seg-
menata kanalnog sistema.

ZAKLUCAK

U okviru ogranicenja ove studije mozZe se zaklju¢iti da se nakon
instrumentacije kanala korena BioRaCe NiTi rotiraju¢im instru-
mentima obezbeduje dobro hemomehanicko ¢i$¢enje kanal-
nog sistema zuba i njegovih zidova. Primena XP-endo Finisher
nakon instrumentacije kanala jednokorenih zuba obezbeduje
efikasno uklanjanje razmaznog sloja sa zidova kanala u svim
njegovim segmentima.
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