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ABSTRAKT

Mikrorrjedhja apikale te dhémbét e trajtuar né
ményré endodontike éshté njé faktor i réndésishém
gé mund té ndikojé né suksesin afatgjaté té terapisé.
Ky studim in vitro analizon ndikimin e protokoleve
té ndryshme té irrigimit mbi mikrorrjedhjen tek
dhémbét e obturuar me metoda té ndryshme.

Hulumtimi pérfshiu 84 dhémbé me njé rrénjé, té
ndaré né tre grupe sipas protokolit té irrigimit: (1)
NaOCl 2.5% dhe 17% EDTA e aktivizuar me ultra
z&, (2) NaOCl 2.5% dhe 17% EDTA, dhe (3) tretja
fiziologjike si grup kontrolli. Dhémbét u ndané mé
tej né néngrupe sipas teknikés sé obturimit — teknika
e kondensimit vertikal té gutaperkés sé nxehté dhe
teknika e gutaperkés sé vetme (single cone).

Pas irrigimit dhe obturimit, mikrorrjedhja u analizua
me metodén e depértimit té ngjyrés dhe u vlerésua
népérmes mikroskopit optik.

Rezultatet e marra treguan se aktivizimi me ultra
zé zvogélon ndjeshém mikrorrjedhjen krahasuar
me metodat tradicionale té irrigimit. Rezultatet mé
té mira u vuné re né grupin ku u aplikua NaOCl
2.5% dhe 17% EDTA me aktivizim me ultra zé dhe
obturimi i kanalit u be me teknike e kondensimit
vertikal té gutaperkés sé nxehté.

Analiza statistikore konfirmoi diferenca té
konsiderueshme midis grupeve, duke treguar se
pérdorimi i aktivizimit me ultra z&é gjaté procesit té
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ABSTRACT

This in vitro study analyzes the impact of various
irrigation protocols on microleakage in teeth
obturated with different techniques.

The research included 84 single-rooted teeth, divided
into three groups based on the irrigation protocol:

(1) 2.5% NaOCI and 17% EDTA activated with
ultrasound,

(2) 2.5% NaOCI and 17% EDTA without activation,
and

(3) physiological saline solution as the control group.

The teeth were further subdivided into subgroups
according to the obturation technique: the vertical
condensation technique with heated gutta-percha
and the single-cone technique.

After irrigation and obturation, microleakage was
assessed using the dye penetration method and
evaluated under an optical microscope.

The results showed that ultrasonic activation
significantly reduced microleakage compared to
traditional irrigation methods. The best outcomes
were observed in the group where 2.5% NaOCl and
17% EDTA with ultrasonic activation were used,
combined with the vertical condensation technique
of heated gutta-percha for obturation.

Statistical analysis confirmed significant differences
between the groups, highlighting that ultrasonic

APOLONIA 58-59 - pg. 18-29 May 2025



Emire Citaku', Ekrem Gitaku?’, Vasilka Renxhova?®, Ana Minovska*

KRAHASIMI | NDIKIMIT TE PROTOKOLEVE TE IRRIGIMIT NE MIKRORRJEDHJEN
APIKALE TEK DHEMBET E OBTURUAR ME TEKNIKA TE NDRYSHME:
NJE STUDIM IN VITRO

irrigimit ndihmon né obturim mé té miré té kanalit
te rrénjes.

Ky studim konfirmon réndésiné e pérdorimit té
protokoleve té duhura té irrigimit dhe aplikimin e
tyre né praktikén klinike pér pérmirésimin e suksesit
afatgjaté té terapisé endodontike.

Fjalét kyce: mikrorrjedhja, kanalet e rrénjeve,
irrigimi, aktivizimi me ultra z&, obturimi.

HYRJE

Etiologjia kryesore e sémundjeve pulpare dhe peri-
apikale ka natyré bakteriale, prandaj pér njé trajtim
té suksesshém endodontik éshté e domosdoshme qé
i gjithé sistemi kanalikular té pérgatitet né ményré
kimiko-mekanike, duke eliminuar mikroorganizmat
patogjené dhe duke parandaluar reinfeksionin. Kjo
arrihet pérmes njé mbushjeje tredimensionale, e cila
siguron njé obturim té ploté dhe té géndrueshém né
té gjithé hapésirén e kanalit.

Mbetjet pulpare, indi nekrotik dhe mikroorganizmat
patogjené mund té mbeten né pjesét e paarritshme té
sistemit té kanaleve té rrénjeve edhe pas pérpunimit
kimiko-mekanik. [1-4] Gjaté pérgatitjes kimiko-
mekanike té kanaleve, né sipérfagen e mureve té
rrénjéve formohet njé shtresé e njohur si smear layer,
e cila pérbéhet nga mbetje organike dhe inorganike,
si dhe nga baktere té mbetura né kanalet e rrénjéve.

Pérvec faktit gé kjo shtresé pérbén njé substrat pér
proliferimin e mikroorganizmave, ajo gjithashtu
shérben si njé pengesé fizike, e cila ndikon né ngjitjen
e materialeve obturuese né muret e kanaleve té
rrénjéve. Ky fenomen mund té ¢ojé né mikrorrjedhje
midis materialit t&¢ mbushjes dhe strukturés dentare,
duke ulur né ményré té konsiderueshme cilésiné e
obturimit dhe duke rritur rrezikun e reinfeksionit.
Pér kété arsye, eliminimi i smear layer konsiderohet
njé hap thelbésor né trajtimin endodontik.

Planet e trajtimit pér parandalimin dhe kontrollin
e sémundjeve endodontike pérfshijné pérpunimin
e kanalit té rrénjés, irrigimin dhe eliminimin e
biokompleksit bakterial (biofilmit). [5]

Tre fazat thelbésore té terapisé pérfshijné:
Pérgatitjen e kanalit té rrénjés, pérpunimin kimiko-
mekanik, obturimin.
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activation during the irrigation process contributes
to better root canal obturation.

This study underscores the importance of proper
irrigation protocols and their application in clinical
practice to enhance the long-term success of
endodontic therapy.

Keywords: microleakage, root canals, irrigation,
ultrasonic activation, obturation.

INTRODUCTION

The primary cause of pulpal and periapical
diseases is bacterial infection. Therefore, achieving
successful endodontic treatment requires thorough
chemomechanical preparation of the root canal
system, eliminating pathogens and preventing
reinfection. A three-dimensional obturation is
essential to ensure a complete and durable seal
throughout the canal space.

Despite  chemomechanical preparation, pulp
remnants, necrotic tissue, and pathogens may remain
in inaccessible areas of the root canal system [1-4].

During canal preparation, a smear layer forms on the
root canal walls, comprising organic and inorganic
debris, along with residual bacteria. This layer not
only fosters microbial growth but also acts as a
physical barrier, hindering the adhesion of obturation
materials to the canal walls.

As a result, microleakage may occur between
the filling material and the tooth structure,
compromising obturation quality and increasing the
risk of reinfection. Hence, smear layer removal is
considered a crucial step in endodontic treatment.

Endodontic treatment for disease prevention and
control consists of root canal preparation, irrigation,
and bacterial biofilm elimination [5].

The three essential phases are: Root canal preparation,
Chemomechanical processing (instrumentation and
irrigation) and Obturation [6].

While canal instruments mechanically prepare the
main canal, effective cleaning and disinfection rely
on proper irrigation.
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Perpunimi  kimiko-mekanik
instrumentimi dhe irrigimi. [6]

pérbéhet  nga

Instrumentet e kanalit lehtésojné pérpunimin
mekanik té kanalit kryesor, por pastrimi dhe
dezinfektimi i sistemit té kanaleve té rrénjéve mund
té arrihet vetém pérmes irrigimit adekuat.

Irrigimi i kanaleve té rrénjéve éshté njé hap
thelbésor né trajtimin endodontik, duke ndihmuar
né eliminimin e mbetjeve organike dhe patogjene.
Studime té shumta kané konfirmuar se sasia e
mbetjeve éshté dukshém mé e larté né kanalet e
rrénjéve té pérpunuara pa pérdorimin e irriguesve,
duke rritur rrezikun e infeksionit té mévonshém. [7]

Ndérsa géllimi i instrumentimit éshté pérgatitja
e kanaleve pér aplikimin e medikamenteve
intrakanalikulare dhe materialeve obturuese, irrigimi
luan njé rol thelbésor si fazé paraprake, duke larguar
indin nekrotik té kontaminuar. Pér njé dezinfektim
dhe pastrim efikas té sistemit té kanaleve té rrénjeve,
irrigantét duhet té posedojné disa karakteristika
thelbésore, si:

Aftésia pér dezinfektimin e sistemit té kanaleve
té rrénjéve, hapja e tubulave té dentinés pér njé
penetrim mé té miré té materialeve obturuese,
efekt antibakterial afatgjaté, eliminimi i smear
layer, toksicitet i ulét [8]. Pérve¢ késaj, nuk duhet
té kené efekte negative né dentinén ose né aftésiné
e materialeve obturuese pér té vulosur kanalet. [8]
Pér mé tepér, duhet té jené relativisht té lira, té lehta
pér t'u aplikuar dhe té mos shkaktojné ndryshime
né ngjyrén e dhémbéve. [7] Njé tjetér karakteristiké
e déshirueshme pér njé irrigues ideal éshté aftésia
pér té shpérbéré indin pulpar dhe pér té inaktivizuar
endotoksinat. [9]

Irrigimi efektiv i sistemit té kanalit té rrénjés mund
té ndodhé vetém me pérdorimin e njé kombinimi té
solucioneve té ndryshme pér irrigim. [10,11]

Pér té siguruar njé efekt té ploté dezinfektues,
kombinimi i Hipokloritit té¢ Natriumit (NaOCI) dhe
EDTA konsiderohet standardi i arté né irrigimin
endodontik. NaOCI vepron si njé agjent organolitik
duke shpérbéré indin pulpar dhe strukturat
bakteriale, ndérsa EDTA, si njé agjent helatues,
largon komponentét inorganiké té smear layer pas
trajtimit me Hipokloritit té Natriumit.

APOLONIA 58-59 - fq. 18-29 Maj 2025

-20-

Emire Citaku', Ekrem Gitaku?, Vasilka Renxhova?®, Ana Minovska*

COMPARISON OF THE IMPACT OF IRRIGATION PROTOCOLS ON APICAL
MICROLEAKAGE IN TEETH OBTURATED WITH DIFFERENT TECHNIQUES:
AN IN VITRO STUDY

Significance  of Tirigation in  Endodontic
Treatmentlrrigation is a vital component of
endodontic therapy, aiding in the removal of organic
debris and pathogens.

Research confirms that debris retention is
significantly higher in root canals treated without
irrigants, increasing the risk of post-treatment
infection [7].

Instrumentation shapes the canal for intracanal
medication and obturation, while irrigation removes
necrotic tissue and contaminants. Effective irrigants
must possess:

* Antibacterial efficacy

» Ability to open dentinal tubules for better
obturant penetration

* Long-lasting antimicrobial action

*  Smear layer removal

* Low toxicity [8]

Additionally, ideal irrigants should not adversely
affect dentin or obturation materials, should be cost-
effective, easy to apply, and should not cause tooth
discoloration [7].

Moreover, they should dissolve pulp tissue and
inactivate endotoxins [9]. A combination of solutions
is often required for effective irrigation [10,11].

The combination of sodium hypochlorite (NaOCIl)
and ethylenediaminetetraacetic acid (EDTA)
is considered the gold standard for endodontic
irrigation. NaOCl, an organic solvent, dissolves
pulp tissue and bacteria, while EDTA, a chelating
agent, removes inorganic smear layer components
following NaOCl treatment.

However, EDTA’s efficacy is limited in the apical
portion of curved canals, particularly in molars,
necessitating advanced irrigation techniques for
enhanced cleaning of difficult-to-access areas [8].

Advanced  Trrigation  Techniques:  Acoustic
ActivationEvidence-based endodontics highlights
that acoustic activation and cavitation significantly
improve biofilm removal.

This process converts electrical energy into specific-
frequency waves, creating rapid fluid movement
known as acoustic streaming, which enhances
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Megjithaté, efektiviteti i EDTA éshté i kufizuar né
pjesén apikale té kanaleve té lakuara, vecanérisht
né molarét, duke e béré té nevojshme pérdorimin
e protokoleve té avancuara té irrigimit pér té
pérmirésuar shpélarjen dhe pastrimin e zonave té
paarritshme té sistemit kanalikular. [8]

Endodoncia e bazuar né prova shkencore ka
vértetuar se aktivizimi akustik dhe kavitacioni
pérmirésojné ndjeshém pastrimin dhe eliminimin e
biofilmit bakterial nga kanalet e rrénjéve. Ky proces
pérfshin konvertimin e energjisé elektrike né valé
me frekuenca specifike, té cilat shkaktojné lévizje té
shpejté té léngut brenda kanalit, fenomen i njohur
si rrjedhje akustike. Kjo dinamiké rrit efikasitetin e
irrigantéve, duke mundésuar pastrim mé té thellé dhe
mé efektiv té kanaleve anésore dhe anastomozave.

Njé nga sistemet mé té njohura pér aktivizimin
e irrigantéve éshté EndoActivator, i cili pérdor
teknologjiné me ultra zé pér té pérmirésuar
shpérndarjen dhe depértimin e solucioneve brenda
sistemit té kanaleve. Aktivizimi i léngjeve pérmes
késaj metode ndihmon né njé pastrim mé té ploté
dhe njé obturim mé té géndrueshém tredimensional,
duke pérmirésuar rezultatet afatgjata té trajtimit
endodontik.

Ky studim kishte pér géllim vlerésimin e ndikimit
té protokollit té irrigimit né mikrorrjedhjen apikale
té kanaleve té rrénjéve, té obturuara me teknika té
ndryshme obturimi, duke pérdorur mikroskopin
optik. [12,13]

MATERIALET DHE METODAT

Ky studim u realizua né kushte in vitro, duke
pérdorur 84 dhémbé humané njérrénjésh, me rrénjé
té drejta, té nxjerré pér arsye parodontologjike ose
ortodontike. Dhémbét u pastruan plotésisht nga
mbetjet indore dhe mé pas u zhytén né njé solucion
3% té Hipokloritit té Natriumit (NaOCIl) pér 24 oré.
Pas késaj, mbetjet e indeve u eliminuan plotésisht
dhe dhémbét u ruajtén né ujé té distiluar (4+4°C)
deri né momentin e fillimit té eksperimentit.

Kurorat e dhémbéve té pérzgjedhur u prené né
drejtimin transversal dhe mé pas mostrat u ndané né
tre grupe sipas protokollit té irrigimit.
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irrigant effectiveness and facilitates deeper cleaning
of lateral canals and anastomoses.

The EndoActivator system, a widely used ultrasonic
irrigation technology, enhances irrigant distribution
and penetration within the canal system.

This technique results in more effective cleaning and
a stable three-dimensional obturation, improving
long-term endodontic outcomes.

This study aimed to evaluate the effect of different
irrigation protocols on apical microleakage in root
canals obturated with various techniques, assessed
through optical microscopy [12,13].

MATERIALS AND METHODS

This in vitro study utilized 84 extracted single-
rooted human teeth with straight roots, obtained for
periodontal or orthodontic reasons. The teeth were
thoroughly cleaned of tissue remnants and immersed
in a 3% sodium hypochlorite (NaOCl) solution for
24 hours.

Following this, residual tissues were completely
removed, and the teeth were stored in distilled water
(4+4°C) until the experiment commenced.

The crowns of the selected teeth were transversely
sectioned, and the samples were divided into three
groups based on the irrigation protocol.

The working length was determined by inserting a#10
K-file (Dentsply, Maillefer, Ballaigues, Switzerland)
into the root canal until the apical foramen was
visible, then subtracting 1 mm. The accuracy of the
working length was confirmed radiographically.

Root canal preparation was performed using
ProTaper rotary instruments (Dentsply Maillefer,
Ballaigues, Switzerland) up to size F2.

Following the use of each instrument, canals were
irrigated with 5 mL of the following experimental
solutions:

Group 1: 2.5% NaOCI and 17% EDTA with
ultrasonic activation

Group 2: 2.5% NaOCl and 17% EDTA
- Group 3 (Control): Physiological saline
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Gjatésia e punés u pércaktua duke futur njé instrument
#10 K-file (Dentsply, Maillefer, Ballaigues, Zvicér)
né kanalin e rrénjés derisa té béhej e dukshme hapja
apikale, pas sé cilés u hoq 1 mm.

Kanali i rrénjés u pérgatit duke pérdorur instrumente
rrotulluese ProTaper (Dentsply Maillefer, Ballaigues,
Zvicér) deri né arritjen e madhésisé F2. Pas
pérdorimit té ¢do instrumenti, kanalet u irriguan me
5 ml nga solucionet e méposhtme eksperimentale:

- NaOCl 2.5% dhe 17% EDTA té aktivizuar ultra
78 (grupi 1)

- NaOCl 2.5% dhe 17% EDTA (grupi 2)

- Tretje fiziologjik si grup kontrolli (grupi 3)

Irrigimi u krye me sondén Max-i (27G) (Dentsply
Maillefer, Ballaigues, Zvicér), e cila u fut sa mé thellé
né kanal, pa kontakt me muret. Pérshkueshméria
apikale u konfirmua duke futur #10 K-file para
dhe pas pérgatitjes sé kanalit. Té gjitha mostrat e
pérgatitura u ruajtén né njé mjedis té lagésht me ujé té
distiluar deri né momentin e obturimit té kanaleve té
rrénjéve. Pas tharjes sé kanaleve me gutaperka letre
F2, mostrat nga nén-grupet "a" té té gjitha grupeve
u oburturuan me teknikén e kondenzimit vertikal
me gutaperké té nxehté, duke pérdorur sistemin Fast
Fill/Fast Pack (Eighteeth), né kombinim me AH Plus
si cement. Ndérkohé, dhémbét nga nén-grupet "b"
u obturuan duke pérdorur teknikén e gutaperkés té
vetme (Single Cone Technique) me madhési F2,
duke pérdorur AH Plus si cement (DeTrey Dentsply,
Konstanz, Gjermani).
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Irrigation was performed using a Max-i (27G) probe
(Dentsply Maillefer, Ballaigues, Switzerland),
inserted deeply into the canal without contacting the
walls. Apical patency was verified by inserting a #10
K-file into the canal.

All prepared samples were stored in a moist
environment with distilled water until obturation.

After drying the canals with F2 paper points,
subgroup "a" samples were obturated using the
vertical condensation technique with heated
gutta-percha with the Fast Fill/Fast Pack system

(Eighteeth), combined with AH Plus sealer.

Subgroup "b" samples were obturated using the
single cone technique with F2 gutta-percha and AH
Plus sealer (DeTrey Dentsply, Konstanz, Germany).

Tabela 1: Ndarja né grupe dhe né néngrupe

Grupi Irrigimi Obturimi Cementi
1 IE NaOCl 2.5% + EDTA 17% (ultra zg) Gutaperké e nxehte AH Plus
2 1b NaOCl 2.5% + EDTA 17% (ultra zé&) Single Cone AH Plus
3 2a NaOCl 2.5% + EDTA 17% Gutaperké e nxehte AH Plus
4 2b NaOCl 2.5% + EDTA 17% Single Cone AH Plus
5 3a Tretje fiziologjike Gutaperké e nxehte AH Plus
6 3b Tretje fiziologjike Single Cone AH Plus
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Table 1: Group and Subgroup Division

Group Irrigation Obturation Sealer

1 1a NaOCl 2.5% + EDTA 17% (ultrasound) Vertical condensation with AH Plus
heated gutta-percha

2 1b NaOCl 2.5% + EDTA 17% (ultrasound) Single Cone AH Plus

3 2a NaOCl 2.5% + EDTA 17% Vertical condensation with AH Plus
heated gutta-percha

4 2b NaOCl 2.5% + EDTA 17% Single Cone AH Plus

5 3a Physiological saline Vertical condensation with AH Plus
heated gutta-percha

6 3b Physiological saline Single Cone AH Plus

Pjesa apikale e gutaperkés F2 u lye me cement,
pastaj u fut ngadalé né kanalin e rrénjés derisa té
arrinte gjatésiné e punés. Pas obturimit, gutaperka e
tepért u pre né pjesén koronare.

Pas obturimit, dhémbét u ruajtén né 37°C dhe 100%
lagéshti pér 7 dité, pér té mundésuar lidhjen e ploté
té cementit.

Pas késaj, sipérfaget e jashtme té rrénjéve té
dhémbéve u mbuluan me llak, pérveg njé zone 2 mm
rreth apeksit te rrénjés.

Mikrorrjedhja u vlerésua me testin e penetrimit té
ngjyrés. Mostrat nga té gjitha grupet u vendosén né
gota plastike me 2% tretje té metilenit blu pér 24 oré.

Pas késaj periudhe, dhémbét u shpélané nén ujé té
rrjedhshém dhe u prené né drejtim bukolingual me
njé disk diamanti me shpejtési té ulét.

Penetrimi linear apikal u mat me mikroskop optik
me zmadhim X10. Pér analizén e té dhénave, u
kombinuan teknika kuantitative dhe kualitative.
Pérpunimi statistikor u krye me metodologji
pérshkruese dhe analitike.

Rezultatet u paraqitén né formé tabelare, grafike dhe
pérmes fotografive.

REZULTATET

Ky studim u realizua né kushte in vitro, duke
pérdorur 84 dhémbé humané njérrénjésh me rrénjé té
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The apical portion of the F2 gutta-percha cone was
coated with sealer and gently inserted into the root
canal to the working length. Excess gutta-percha
was severed at the coronal level.

Following obturation, the teeth were stored at
37°C and 100% humidity for seven days to ensure
complete sealer setting. Subsequently, the external
root surfaces were coated with varnish, leaving a 2
mm area around the apical region exposed.

Microleakage was evaluated using a dye penetration
test. Samples from all groups were immersed in
2% methylene blue solution for 24 hours. After
immersion, the teeth were rinsed under running
water and sectioned buccolingually with a low-
speed diamond disk.

Apical linear dye penetration was measured using an
optical microscope at 10x magnification.

Both quantitative and qualitative techniques were
applied for data analysis. Descriptive and analytical
statistical methods were used, and the results were
presented through tables, graphs, and photographic
documentation.

RESULTS

This in vitro study utilized 84 single-rooted human
teeth with straight roots, divided into three groups
based on the irrigation protocol applied:
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drejta, té cilét u ndané né tre grupe sipas protokollit
té pérdorur pér irrigim:

1. NaOCl 2.5% dhe 17% EDTA té aktivizuar me
aktivizim ultrasonik

2. NaOCl 2.5% dhe 17% EDTA
3. Tretje fiziologjike si grup kontrolli

Dhémbét u ndané mé tej né nén-grupe, né varési té
teknikés sé obturimit té aplikuar:

a) Teknika e mbushjes vertikale me gutaperké té
nxehté

b) Teknika e gutaperkés se vetme (Single Cone
Technique)

Rezultatet e paragitura lejojné njé vlerésim té
ndikimit té protokoleve té ndryshme té irrigimit
mbi mikrorrjedhjen, te dhémbét e obturuar me
teknika té ndryshme obturimi. Pér analizén e
té dhénave u aplikuan metoda té pérshtatshme
statistikore pérshkruese dhe analitike. Né tabelat
dhe prezantimet grafike né vijim, jepen né ményré
té detajuar vlerat krahasuese té mikrorrjedhjes midis
grupeve eksperimentale té studiuara.
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1. 2.5% NaOCl and 17% EDTA with ultrasonic
activation

2. 2.5% NaOCl and 17% EDTA without activation
3. Physiological saline solution (control group)

The teeth were further divided into subgroups
according to the obturation technique used:

a) Vertical condensation with heated gutta-percha
b) Single Cone Technique with gutta-percha

The presented results enable an assessment of
the impact of different irrigation protocols on
microleakage in teeth obturated using various
techniques.

Appropriate descriptive and analytical statistical
methods were applied for data analysis.

The following tables and graphical presentations
provide detailed comparative values of microleakage
between the experimental groups studied.

Tabela 2/ Table 2: Rezultatet/ Results

Grupi/ Group Nr. i mostrave/ Minimumi (mm)/ | Maksimumi (mm)/ | Vlera mesatare (mm)/
Number of samples | Minimum (mm) Maximum (mm) Mean value (mm)

1 la 14 0.1 1.8 0.95
2 1b 14 0.2 2 11

3 2a 14 0.4 2 1.2
4 2b 14 1 2.5 1.75
5 3a 14 1.9 2.1 2

6 3b 14 2.2 2.7 2.45

Rezultatet

Garfikoni 1. Rezultatet
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Graph 1. Results
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Nga Tabela 2 dhe Grafikoni 1, mund té vérehet se:

Grupi 1A (NaOCl, EDTA, AUZ, KVN):
Mikropérshkueshméria apikale varionte nga 0,1
mm deri né 1,8 mm, me njé mesatare prej 0,95 mm.
Ky grup tregoi njé variabilitet relativisht té ulét té
mikropérshkueshmérisé, me njé vleré mesatare té
moderuar.

Grupi 1B (NaOCl, EDTA, AUZ, GV):
Mikropérshkueshméria apikale varionte nga 0,2
mm deri né 2 mm, me njé mesatare prej 1,1 mm.
Né krahasim me grupin 1A, ky grup ka njé vleré
mesatare pak mé té larté té mikropérshkueshmérisé.

Grupi 2A (NaOCl, EDTA, KVN): mikrorrjedhja
apikale varionte nga 0,4 mm deri né 2 mm, me njé
mesatare prej 1,2 mm. Ngjashém me grupin 1A, ky
grup tregoi njé variabilitet té ulét té mikrorrjedhjes,
me njé mesatare té moderuar.

Grupi 2B (NaOCl, EDTA, GV): mikrorrjedhja
apikale né kété grup varionte nga 1 mm deri né 2,5
mm, me njé mesatare prej 1,75 mm. Ky grup tregoi
njé variabilitet mé té larté té mikrorrjedhjes né
krahasim me grupet e tjera, me njé vleré mesatare
relativisht mé té larté.

Grupi 3A (TF, KVN): mikrorrjedhja apikale varionte
nga 1,9 mm deri né 2,1 mm, me njé mesatare prej
2 mm. Ky grup tregoi njé variabilitet minimal té
mikrorrjedhjes, me njé vleré mesatare mé té larté.

Grupi 3B (TK, GV): mikrorrjedhja apikale né kété
grup varionte nga 2,2 mm deri né 2,7 mm, me njé
mesatare prej 2,55 mm. Ky grup tregoi njé variabilitet
mé té larté té mikrorrjedhjes, me njé vleré mesatare
mé té larté né krahasim me grupin 3A.

Vlera p shumé e vogél (p < 0.05) sugjeron se ka njé
ndryshim statistikisht té réndésishém midis grupeve.

Pér té pércaktuar cilat grupe ndryshojné ndjeshém
nga njéri-tjetri, kemi kryer edhe testin Tukey HSD,
rezultatet e té cilit tregojné dallimet specifike midis
cifteve té grupeve.
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From Table 2 and Graph 1, the following observations
can be made:

Group 1A (NaOCl, EDTA, USA, VCG): The apical
microleakage ranged from 0.1 mm to 1.8 mm, with
a mean value of 0.95 mm. This group exhibited
relatively low variability in microleakage, with a
moderate mean value.

Group 1B (NaOCl, EDTA, UAS, SC): The apical
microleakage ranged from 0.2 mm to 2 mm, with a
mean value of 1.1 mm. Compared to Group 1A, this
group showed a slightly higher mean microleakage
value.

Group 2A (NaOCl, EDTA, VCG): The apical
microleakage in this group ranged from 0.4 mm
to 2 mm, with a mean value of 1.2 mm. Similar to
Group 1A, this group exhibited low variability in
microleakage with a moderate mean value.

Group 2B (NaOCl, EDTA, SC): The apical
microleakage ranged from 1 mm to 2.5 mm, with a
mean value of 1.75 mm. This group displayed higher
variability in microleakage compared to the other
groups, with a relatively higher mean value.

Group 3A (PS, VCG): The apical microleakage
ranged from 1.9 mm to 2.1 mm, with a mean value
of 2 mm. This group exhibited minimal variability in
microleakage but a higher mean value.

Group 3B (PS, SC): The apical microleakage ranged
from 2.2 mm to 2.7 mm, with a mean value of 2.55
mm. This group demonstrated higher variability in
microleakage, with the highest mean value compared
to Group 3A.

The very low p-value (p < 0.05) indicates that these
differences are statistically significant.

To identify which specific groups differ significantly
from each other, we conducted the Tukey HSD test.
The results of this test revealed distinct differences
between specific group pairs.
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Tabela 3/ Table 3: Rezultatet e testit Tukey HSD/ Results of the Tukey HSD test

Grupi 1/ | Grupi 2/ | Diferenca mesatare/ | Vlera p/ | Kufiri i poshtém/ | Kufiri i sipérm/ Ndryshim
Group 1 | Group 2 Mean Difference p-value Lower Limit Upper Limit domethénés/
Significant Difference

1A 3B 1.6273 0.0 1.2403 2.0144 True

1A 2B 0.8118 0.0 0.4247 1.1988 True

1A 3A 11348 0.0 0.7478 1.5218 True

1A 2A 0.1293 0.9241 -0.2577 0.5164 False

1A 1B 0.1347 0.9109 -0.2523 0.5218 False

1B 3B 1.4926 0.0 1.1056 1.8796 True

1B 2B 0.6771 0.0002 0.2901 1.0641 True

1B 3A 1.0001 0.0 0.6131 1.3871 True

1B 2A -0.0053 0.9998 -0.3923 0.3817 False

1B 1A -0.1347 0.9109 -0.5218 0.7912 False

2A 3B 1.498 0.0 1M 1.885 True

2A 2B 0.6823 0.0003 0.2953 1.0693 True

2A 3A 1.0055 0.0 0.6184 1.3925 True

2A 1B 0.0053 0.9998 -0.3923 0.4029 False

2A 1A -0.1293 0.9241 -0.5164 0.5164 False

Nga tabela 3 vérejmé se:

1A dhe 2B - Ka njé ndryshim té réndésishém
statistikisht (p < 0.05).

1A dhe 3A - Ka njé ndryshim té réndésishém
statistikisht (p < 0.05).

1A dhe 3B — Ka njé ndryshim té réndésishém
statistikisht (p < 0.05).

1A dhelB — Nuk ka ndryshim té réndésishém (p =
0.9109).

1A dhe 2A — Nuk ka ndryshim té réndésishém (p =
0.9241).

Né pérfundim, grupet 2B, 3A dhe 3B tregojné
ndryshime domethénése krahasuar me 1A,
ndérsa grupet 1B dhe 2A nuk tregojné dallime té
réndésishme.

DISKUTIM

Né kété studim, pér té vlerésuar adaptimin e
cementit me murin e kanalit, u pérdor njé mikroskop
optik me zmadhim 10x, ndérsa pér vlerésimin e
mikrorrjedhjes apikale u krye matja milimetrike e
penetrimit té ngjyreés.
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From Table 3, we observe the following:

1A and 2B: There is a statistically significant
difference (p < 0.05).

1A and 3A: There is a statistically significant
difference (p < 0.05).

1A and 3B: There is a statistically significant
difference (p < 0.05).

1A and 1B: No significant difference was found (p
=0.9109).

1A and 2A: No significant difference was found (p
=0.9241).

In conclusion, Groups 2B, 3A, and 3B exhibit
significant differences compared to Group 1A,
while Groups 1B and 2A do not show significant
differences.

DISCUSSION

In this study, an optical microscope with 10x
magnification was used to evaluate the adaptation
of the sealer to the canal walls, while the apical
microleakage was measured by assessing the dye
penetration in millimeters.
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Rezultatet sugjerojné se aktivizimi me ultra zé i
irriguesve, né kombinim me teknikén e kondensimit
vertikal, duhet té konsiderohet si njé metodologji
superiore né krahasim me teknikat konvencionale qé
nuk pérfshijné aktivizim me ultra zé.

Ky zbulim ka implikime té drejtpérdrejta klinike,
pasi njé obturim mé i miré e kanalit té rrénjés mund
té cojé né njé shkallé mé té ulét té& déshtimeve te
trajtimit endodontik dhe njé prognozé mé té miré
afatgjaté té trajtimit.

Pér mé tepér, duke gené se nuk u identifikuan dallime
statistikisht té réndésishme midis disa grupeve,
ky studim tregon se zgjedhja e njé protokolli té
pérshtatshém té irrigimit mund té jeté po aq e
réndésishme sa dhe teknika e obturimit. Kjo thekson
nevojén pér njé qasje té individualizuar né trajtimin
endodontik, duke marré parasysh kushtet klinike
specifike dhe karakteristikat anatomike té dhémbit.

Bazuar né rezultatet e marra, mund té konkludohet
se kombinimi i irriguesve me aktivizim me ultra
zé pérmiréson ndjeshém pastrimin e kanaleve té
rrénjéve dhe ¢rregullimin e biokompleksit bakterial
né krahasim me protokollet tradicionale té irrigimit.

Kéto gjetje jané né pérputhje me studimet e Caputa
et al., té cilét, pérmes analizave klinike dhe in vitro,
kané konfirmuar se aktivizimi me ultra zé éshté
mé efikas se irrigimi konvencional me shiringé né
eliminimin e mbetjeve pulpare dhe té indit té forté
dentar [14].

Gjithashtu, teknika e obturimit luan njé rol té
réndésishém né mikrorrjedhjen e dhémbéve té
trajtuar endodontikisht. Rezultatet tona jané né
pérputhje me gjetjet e Iglecias et al., té cilét, duke
pérdorur tomografiné kompjuterike, kané pércaktuar
se teknika e kondensimit vertikal rezulton me
volumin mé té ulét té mikrorrjedhjes né té tretén
apikale, krahasuar me teknikén e gutaperkés sé vetme
[15]. Kjo sugjeron se zgjedhja e teknikés sé duhur té
obturimit mund té keté njé ndikim té réndésishém né
suksesin e trajtimit endodontik.
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The results suggest that the activation of irrigants
with ultrasound, combined with the vertical
condensation technique, should be considered a
superior methodology compared to conventional
techniques without ultrasound activation.

This finding has direct clinical implications, as better
root canal obturation can lead to a lower failure rate
in endodontic treatment and an improved long-term
prognosis.

Moreover, as no statistically significant differences
were identified between certain groups, this study
indicates that selecting an appropriate irrigation
protocol can be just as crucial as the obturation
technique. This underscores the importance of an
individualized approach to endodontic treatment,
taking into account specific clinical conditions and
anatomical characteristics of the tooth.

Based on the results obtained, it can be concluded
that the combination of irrigants with ultrasonic
activation significantly enhances root canal cleaning
and bacterial biofilm disruption compared to
traditional irrigation protocols.

These findings align with the studies of Caputa
et al.,, who, through clinical and in vitro analyses,
confirmed that ultrasonic activation is more effective
than conventional syringe irrigation in removing
pulp debris and dentinal tissue remnants [14].

Furthermore, the obturation technique plays
a significant role in the microleakage of
endodontically treated teeth. Our results are
consistent with the findings of Iglecias et al., who,
using computed tomography, determined that the
vertical condensation technique results in less apical
microleakage compared to the single-cone technique
[15]. This suggests that selecting the appropriate
obturation technique can significantly impact the
success of endodontic treatment.
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KONKLUZIONET

Bazuar né rezultatet e kétij studimi, mund té nxirren
konkluzionet e méposhtme:

* Pérdorimi i kombinuar i irriguesve me aktivizim
me ultra zé pérmiréson ndjeshém dezinfektimin
e sistemit té kanaleve té rrénjéve dhe redukton
né ményré té konsiderueshme mikrorrjedhjen,
krahasuar me metodat tradicionale.

* Aktivizimi me ultra zé ka rezultuar té jeté mé
efikas se irrigimi konvencional me shiringé né
eliminimin e mbetjeve pulpare dhe biofilmit
bakterial.

+ Zgjedhja e teknikés sé obturimit luan njé rol té
réndésishém né minimizimin e mikrorrjedhjes,
ku kondensimi vertikal siguron njé mbyllje mé
té miré né krahasim me teknikén e gutaperké sé
vetme.

Ky studim thekson nevojén pér pérmirésimin e
protokolleve té irrigimit dhe teknikave té obturimit,
me géllim rritjen e suksesit té trajtimit endodontik
dhe reduktimin e rrezikut té déshtimit terapeutik.

Kéto gjetje mund té jené té réndésishme si pér
hulumtimet e ardhshme, ashtu edhe pér praktikén
klinike, duke ndihmuar né optimizimin e metodave
té trajtimit té kanaleve té rrénjéve dhe pérmirésimin
e suksesit afatgjaté té terapive endodontike.
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CONCLUSIONS

Based on the results of this study, the following
conclusions can be drawn:

* The combined use of irrigants with ultrasonic
activation significantly improves the disinfection
of the root canal system and considerably reduces
microleakage compared to traditional methods.

* Ultrasonic activation has proven to be more
effective than conventional syringe irrigation in
eliminating pulp debris and bacterial biofilm.

* The choice of obturation technique plays a
critical role in minimizing microleakage, with
vertical condensation providing a superior seal
compared to the single-cone technique.

This study highlights the need to optimize irrigation
protocols and obturation techniques to increase the
success of endodontic treatment and reduce the risk
of therapeutic failure.

These findings may be of significance both for future
research and for clinical practice, contributing to the
optimization of root canal treatment methods and the
improvement of long-term outcomes in endodontic
therapy.
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