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ABSTRACT

Title of the article:Comparative Evaluation of Postoperative Pain ABergle
Visit Endodontic Treatment Using Neolix Neoniti aB8 Azure File System:

A Randomized Clinical Trial

Context:

Root canal preparation can cause postoperative grainswelling due to the
inadvertent extrusion of debris, which varies dejilegm on the instrumentation
technique and design characteristics. Dental corapamve been introducing NiTi
rotary equipment for the past ten years, includihgire, CM wire, Max wire, EDM,
and gold and blue coated NiTi filddowever, even the newly introduced spectra of
instruments succumdbebris's apical extrusion. Thus, that instrumenictvitause
minimal extrusion becomes prudent as it causesfdass Therefore study aims to
asses and compare post-operative pain after sumgjte-endodontic treatment

employing Neolix Neoniti and E3 Azure rotary filgstems

Methods and M aterial:

68 patients in need of endodontic therapy wrt nhexil premolar teeth,
diagnosed as asymptomatic irreversible pulpitiseweandomly allocated in to 2
Groups according to instrument used: GroupA Nebleoniti (EDM ) and GroupB
E3 Azure (Azure HT) and RCT was done in single isessnodified VAS was used
to measure post-operative pain at various timevate and Additionally, the groups'
associations with age, sex, and the amount of tieexled for root canal preparation

were assessed and compared.
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Results: Significantly more postoperative pain aooedi in the Neolix Neoniti group
than in the E3 Azure group. At 6 hrs, both Grougd the highest mean pain levels;
however, at observation intervals, there was abt®tdecrease in pain and no pain at
72hrs.In the variables age and gender severityaif gid not differ significantly, and

no statistical difference noted in preparation time

Conclusions: It may be inferred that patients ugdierg canal instrumentation using
the Neolix Neoniti rotary file experienced much mgrostoperative pain than those

using the E3 Azure rotary file.

Key-words:Neolix Neoniti,E3 Azure,single sittingygt operative pain

Key message: In order to address the limitationshief study and extrapolate the
RCT's findings to all clinical cases, larger samgilees, longer follow-up times, and

the inclusion of more factors will be needed irufetclinical studies
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I ntroduction

INTRODUCTION

Life Is Full of Evolution, And Endodontics Is No Eeption!!!!

Even with greater knowledge of the internal anatahyeeth, path breaking
innovations in radiology backed with the evolutmfinstruments and technology one
continues to be challenged while we shape rootlsAiostoperative pain which is a
significant concern in endodontics, occurs in teges between 3% and 58%, of all
endodontic patients, the most important causateefs for post-operative pain is an

outcome of these challenges.

Dental companies have been introducing NiTi rotaguipment for the past
ten years in an effort to enhance preparatory nasthoeducing time, to treat
complexity such as curved canal. Niti's excellemige memory and super elasticity
have a positive impact on root canal shaping ouesriviany innovations, including
M wire, CM wire, Max wire, EDM, and gold and blueated NiTi files precision and

perfection is promising?

However, even the newly introduced spectra of umsé@nts succumb
debris's apical extrusion. The quantity of debwviaries with every different
instrumentation technique and design charactesisfidhis debris may create an
injury that results in inflammation if it is extrad into the periapical tissues. This
debris includes dentin filings, pulp tissue fragmsemecrotic tissue, microbes, or
intracanal irrigants. Some publications have ref¢to the extruded material as worm
of necrotic detritus. The inflammatory responseemiodontal ligaments is triggered
by neurogenic sources, substance ,CGRP these rmegtiags trigger vasodilation,

plasma extravasation, and activation of inflammatoells, growth factors, and

Page 1



I ntroduction

inflammatory mediators, causing pain and escalafimiammation’ Thus that

instrument which cause minimal extrusion becomesigmt as it causes less pain.

Manufacturers and researchers have been experilgetdi create newer
models that would use the best-tested design elsnfiemm the past along with the
newest technology, in order to create safer, mffeetéve, and simpler file system .
® 9Two such instrument have been newly introduced ihéomarket that is Neolix

Neoniti and E3 Azure.

Neoniti Neoniti (Neolix, Chatres-la-Forét, Franda)inched in the year 2014
is a type of full-sequence, single-file rotary Nifistrument developed to prepare a
root canal all with one instrumehtThe electrical discharge machining method used
to create the Neoniti A1 has several benefits,uiiclg high precision, the ability to
create a wide range of designs without tool coimdgaand minimal manufacturing
stress to the file surface. It also results in @glosurface that can improve the file's

cutting capabilities?

In-vitro studies done on these file systems hawmed that the Neolix
Neoniti rotary file system has a decreased apiedrid extrusion attributed to its

variable pitch and helical angf¥.

In vivo study comparing ProTaper Next to Neolix Nepfile system for
treating necrotic pulps in maxillary and mandibuleeth found that Neolix Neoniti

file system was superior in postoperative gain.

Endostar E3 Azure®, which was newly debuted in yhar 2019 has been
produced by Azure HT Technology, which alter thaystal structure and enable the

change from martensite to austenite at temperattics® to body temperature. In
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I ntroduction

addition to it has altered S-shaped cross-sectitim two 90-degree cutting edges to
minimize suck-down of debris, it facilitates morieetive debris transportation up

the canals while instrumentation is being dorie.

In-vitro studies on E3 Azure file system comparidgpris extrusion from

continuous rotation and optimum torque reverse sllomo statistical significancé.

In vivo, Studies using the E3 Azure file systemhwand without apical
patency with modified S shape cross section shaveedubstantial variation in pain

following proceduré?’

The introduction of single-file systems in receneays with different
kinematics and file designs has greatly streamlirtbd multistep rotational
instrumentation process into a single iépas single file systems lower the risk of

cross-contamination between patients and savepiatr time and monéy.

Both of these instruments could be options foriciams to choose from and
there is no invivo study done to compare thesedysatems, The best kind of data to

support evidence-based clinical therapy is a ranzidrclinical trial.*

Therefore,a study was conducted using the NeolionNeand E3 Azure
rotary file systems to assess and compare posaipepain following a single visit

endodontic treatement.
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Objectives

AlM & OBJECTIVE

STUDY AIM

Employing Neolix Neoniti and E3 Azure rotary file systems assess and

compare post-operative pain after single-visit endodontic treatment.
STUDY OBJECTIVES

» Using visual Analogue Scale assess the occurance of post-operative pain at 6-
, 24-, 48-, and 72 hrs following single-visit endodontic treatment performed

using Neolix Neoniti and E3 Azure rotary file systems.

» Using visual Analogue Scale to assess the severity of post-operative pain at
6-, 24-, 48-, and 72-hrsfollowing single-visit endodontic treatment performed

using Neolix Neoniti and E3 Azure rotary file systems.

» Using visual Analogue Scale to compare the occurrence of post-operative
pain at 6-, 24-, 48-, and 72- hrs following single-visit endodontic treatment

performed using Neolix Neoniti and E3 Azure rotary file systems.

» Using visual Analogue Scale to compare the severity of post-operative pain at
6-, 24-, 48-, and 72 hrsfollowing single-visit endodontic treatment performed

using Neolix Neoniti and E3 Azure rotary file systems.

» To assess and compare how age and sex are associated with the groups using

Neolix Neoniti and E3 Azure rotary file systems.

* To assess and compare time needed to instrument both canals
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Research Hypothesis

RESEARCH HYPOTHESIS

NULL HYPOTHESIS

Post-operative pain will not differ following single-visit endodontic treatment

with Neolix Neoniti and E3 Azure rotary file systems.

ALTERNATE HYPOTHESIS

Post-operative pain will differ following single-visit endodontic treatment with

Neolix Neoniti and E3 Azure rotary file systems.
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Review Of Literature

REVIEW OF LITERATURE

A prospective study examined the factors that erflre post-preparation pain
during root canal therapy. The researchers detednithat postoperative
discomfort was common, and that it was influencgdpkeoperative edema,

systemic steroid treatment, tooth type, and prexjver discomfort?

A study compared the occurrence, severity, and tidmrapain of 300
endodontically treated patients after procedureth veind without apical
patency, taking into account diagnostic criteriahsas viability, preoperative
pain, group, and morphology. When all variablestaken into account, it was
determined that maintaining apical patency does aifct the incidence,

severity, or duration of postoperative p&in.

A randomized controlled trial compared post-opgspain following single
or two visits root canal treatment (RCT) for ardeteeth with important pulps
and a single root and canal. There was no signifigifference in the
incidence and intensity of post obturation discaméxperienced after a one-

or two-visit RCT on teeth with important pulps amdingle candl

According to a study, pre-operative discomfort, dgm age, and mandibular
teeth are important predictors of the low (4%),tpmsuration pain following
root canal therapy. The degree of pain is independé the state of the

tooth?®
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Review Of Literature

An in-vivo study evaluated the frequency and seyeof pain following

treatment utilizing three nickel-titanium instruntation techniques: rotary
crown-down with Twisted Files (TF) instruments, ipgocating single-file
with Wave One instruments, and a novel combinatbmeciprocation and
continuous rotation. Postoperative pain was asdessing the Visual
Analogue Scale. This study found that the recipiingasingle file approach

resulted in a significantly higher incidence of gtoms?

A study assessed the impact of working length nreasent techniques
(digital radiography and electronic apex locator).postoperative discomfort.
It was determined that there was no differenceastqperative pain between
working length measurements utilizing an electrampex locator and digital

radiography?’

Prospective randomized clinical research comparmstoperative pain and
analgesic drug use after endodontic treatment stepor teeth using two
reciprocating systems and a continuous rotatingesyslt was determined that
the reciprocating and continuous rotary systemsewegual in terms of
postoperative pain incidence and analgesic meditaititake at the time

points studied®

Endodontic treatment is commonly done in multipleits as preferred by
many clinicians, but now, the scenario is changiiifp the advent of single
visit endodontics. Studies conducted comparing ipialvisit and single visit
endodontics reported statistically insignificanffeience between them in
regard to survival rate, post-operative pain omeflaips and long-term

prognosis’
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Review Of Literature

The introduction of single-file systems in recenéays with different
kinematics and file designs has greatly streamlitied multistep rotational
instrumentation process into a single st&ingle file systems lower the risk
of cross-contamination between patients and saee ofperator time and

money*

Another significant development was the inclusibmeziprocating motion as
opposed to the previously employed 360-degree iootanotion used with
files. However, it was shown that reciprocating imotextruded more debris

apically than files in continuous motich.

A Clinical trial was done to evaluate post opemtpain both when apical
patency is maintained and not using E3Azure.Theltreshowed that there

There was no statistical difference in postopeeatiiscomfort in the groups.

Among the other kinematics, no discernible variativas seen. While
reciprocal motion seemed to enhance debris tratedpor toward the apex,
continuous rotation—which functions similarly tosarew conveyor—seems

to encourage coronal transportation of dentinechip debris®

A study evaluated the impact of various kinematos equipment designs
based on effectiveness of cutting of two heat-¢@atickel-titanium systems.
I; Azure rotary system in rotation motion, group Mzure rotary system in
Reciprocation motion, group lll; Fanta AF One rgtaystem in rotation
motion and group IV; Fanta AF One rotary systemreaiprocation motion.
Forty resin canals were divided into four groupsdshon the instrument and

operating kinematic. Blocks were labeled, weighead analyzed for
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Review Of Literature

statistical evaluation. It was found that the iastent's cross section had a

greater effect on cutting efficiency compared ® thotion utilized3*

A comparative clinical investigation was carried taiassess pain after single
session of endodontic treatment in vital and naalvivith and without

periapical radiolucency. It was concluded that nohéhe teeth in any of the
groups had severe pain. There was no statistidédreince between the

incidence of pain in vital and non-vital teeth waith periapical radiolucency.

A clinical trial was done to assess Post-opergiaie after single appointment
RCT using protaper Next and Neolix Neoniti whicmcluded that the Neolix
Neoniti group showed superiority in terms of post@ive pain. These results
were attributed to the variable helical angle of 816° from tip to rear of

Neoniti files>®

A quantitative analysis of apical debris extrusias conducted in vitro
comparing Mtwo, Hyflex EDM, Neolix Neoniti and Pagter files. The results
showed that Hyflex EDM showed maximum amount otalpdebris extrusion

and the lowest values were seen with the Mtwo had\ieolix file systerﬁ?

A study was done as the Comparative analysis auidet debris from the
apex root canal using two Ni-Ti single file rotasystems which evaluated
NEOLIX Neoniti and One shape system. The study kaed that Neolix
Neoniti extruded less debris as compared to thedbape system. The results
were attributed to the variable pitch of 2.25- 6rith over the length of the

file and varying helical angle of 28° to 16°. Alsbe three-point contact of one
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Review Of Literature

shape having a triangular cross-section resultédergreater generation of the

debris®®

An in-vitro study compared the ability to shapetéy rotary and reciprocating
file systemand the authors came to the concludia the Neolix Neoniti

system and the Reciproc system gave superior sesuhaping?

A study evaluated the The impact use of rotary @uiprocating single file
methods on pericervical dentin, it was concludedt tthe Neolix Neoniti
system removed the least pericervical dentin amgdreontributed to a longer

survivability of the tootH?°

An in-vitro investigation examined the establishinewnf dentinal
fractures.using four different rotary systems, Mebleoniti, Reciproc, Mtwo,
and Protaper system which concluded that the Neepgtems showed a
statistically significant lower frequency of cracikscomparison to the other

systemg'!

A prospective randomized control study evaluatedd a@ompared
postoperative discomfort after single-visit roonahtherapy.with Reciproc
Blue and Hyflex EDM file systems. The authors uaegerbal rating scale and
evaluated pain after 24h, 48h, 72h, and 7 days. Fdstoperative pain was
found to be higher in the RBIlue than in the HyflERM and manual file

system when the file was used in reciprocating omdfi

A study assessed the. of The material was extragbéchlly utilizing three
different reciprocating single endodontic file ®met.The authors used 45

human upper first molars randomly assigning thenBtgroups; Reciproc
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Review Of Literature

Blue, R- motion, and Edge One. The amount of amg#lusion of debris was
assessed using the empty tube model of Myers amitgdmery. Within the
limitations of the study, R-Motion showed the mashount of apically

extruded debris followed by Reciproc Blue and EGge*’.

The findings of this in vivo trial found no sigraént change in the incidence
of postoperative pain among the three groups.A gecsve randomized
controlled study compared postoperative pain iglsinisit endodontics using
heat-treated nickel — titanium file systems (Pradra@old, HyFlex EDM, V
Taper 2H). 60 patients requiring endodontic theraqgye divided into three
groups Group 1 teeth prepared with ProTaper Goldn{&ply), Group 2
HyFlex EDM (Coltene), and Group 3-V Taper 2H (SS WH). Treatment
was performed in a single visit.. The Visual Anafcple was used to measure

the intensity of postoperative pain after 2, 418,24, and 48 houfé.

An in vitro study compared the effect of continuaagation and optimum
torque reverse on the amount of apically extrudelrid using EdgeFile X7
and Endostar E3 Azure files. 40 mandibular singleted premolars were
chosen. Canals were divided into two groups (n=28nh analytical

microbalance assessed the weight of debris. Aaegri motion kinematics;
with continuous rotation EdgeFile X7 had a highatue than Endostar E3
Azur while with Optimum torque reverse motion, Estdw E3 Azur had a
higher value with no statistically significant @ifences. According to the file
used, EdgeFile X7 showed a higher significant valth continuous rotation
than with optimum torque reverse. In contrast, Et@loE3 Azur showed a

higher value with continuous rotation than withioptm torque reverse with
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Review Of Literature

no statistically significant difference. Within thetudy's limitations, it was
concluded that kinematics impacts the amount oluebeid debris regarding the

type of rotary files used®

In an in vitro study, the amount of material ejelctpically via TruNatomy,
ProTaper Next, HyFlex electric discharge machiniagd HyFlex controlled
memory was compared. The TN file system producguifszantly less debris

extrusion compared to other systeffis.

An in vitro study looked at the amount of apicadiytrudeddebris following
two distinct file system instrumentation. Wave @eld and Hyflex EDM. 30
premolar teeth were utilized for the study. Extaidiebris and irrigants were
collected in preweighed test tubes and weighedledyEDM showed more

debris extrusion than Wave One Go{d.

A study evaluated the amount of Apical debris esitm and centering
abilities of multifile NiTi systems and single-figystems. 70 3D-printed resin
teeth were used, and the apically extruded debas eollected. The study
found that RCB had the highest apical extrusiordelris, while problems
such as transportation of root canals and raticesftering were lowest in
ROT, PTG, and PTG. The study concluded that thesesection design and
mode used for the motion were the most signifidantors affecting debris

extrusion?®

EdgeFile, a reciprocating and multiple-file systemhibited significantly less

postoperative discomfort compared to other systienss research comparing
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Review Of Literature

heat-treated rotary and reciprocating nickel titamifile systems for acute

irreversible pulpitis in maxillary premolafg.

A study comparing two Ni-Ti single file rotary sgsts, One-Shape and Neo-
Niti, found that the Neolix Niti single file systefmad less extrusion during
root canal instrumentation compared to the One &lgptem. The study used
preweighed Eppendorf tubes for each tooth andaiteid) them with distilled

water®®

A study on dentinal fractures after root canal rimstentation with One
hundred and eighty intact lower central incisorgengelected and randomly
divided into fourteen groups, The root canals werepared with fourteen
different rotary systems after decoronation Withtevacooling all teeth were
sectioned found that canals with instrumentatioowsd dentinal cracks,
while uninstrumented ones did not. The study exachiteeth sectioned 3, 6,
and 9 mm from the apex and examined under a stéremsoope. Crack

formation occurred in both rotary and reciprocafiteg systems?
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Methodology

MATERIALS AND METHODS

Study Comparative evaluation of post-operative pafter single visit

endodontic treatment usingeolix Neoniti and E3 Azure file systemstary file

systems-A randomized clinical trialas carried out at Department of Conservative

Dentistry and Endodontics, KAHER's V.K. Instituté Dental Sciences, Belagavi,

Karnataka, with approval of Research and Ethicah@dtee of KLE University's VK

Institute of Dental Sciences.With reference nunitiEd9 dated 03.04.2024, and with

the CTRI numbe€TRI/2023/05/052543.

MATERIALS USED IN THE STUDY: -

LA 2% lignocaine 1:80,000 adrenaline (ICPA),15%EDTg&l (Well-
Prep), Povidine lodine5% w/v (Sun Pharmaceutiod),B0% w/v Hydrogen
Peroxide30% w/v (Thermo Fisher Scientific Pvt. )$ddium
Thiosulphate (Ranbaxy Fine Chemicals Limite@gline :0.9% w/v (AH
Ltd.Ind),Naocl 3% (Vishal Dentocar Ltd)Di sodiumetdte solution17%
(CanalargdPPA  Films  (Noisy-Le-Grand  Cedex, Fran&grile
cottonPaper points (DiaDent MMPP),Guttapercha (Neolix Neand E3
Azure matching gutta-percha poinssh Plug’ Sealer
(Dentsply,Germanygjavit G (3M ESPE Germany),Tab Ibuprofen 400mg

(Abbott India.)

The DG-16 probe (GDC®, Germany), the mouth minr@DC), the rubber
dam kit (Hygienic, Coltene-Whaledent), electric puiitality tester (Parkell
Inc, NY), Disposable saliva ejector; Airotor (NSKIR); spoon excavator

(GDC),Disposable syringes (Unlock); Endo Z bur (B3ety); Mini Endo block
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(Dentsply); X-SmartTM (Dentsply); Endo access bDerftsply);  Stainless
steel K-files # 10, 15,(Mani Inc); Neolix Neonibtary file system (Neolix
France) — Al (6%, 0.25 mm); E3 Azure rotary filgstem (Endostar) — Al

(6%, 0.25 mm) and matching GP.

METHODOLOGY

Based on the specific inclusion and exclusion gaté8 patients in need of
endodontic therapy with respect to maxillary presnolteeth, diagnosed as
asymptomatic irreversible pulpitis were chosen froine normal patient pool of
Department Of Endodontics and Conservative Deptfiiie KLE VKIDS Belagavi. A
signed informed consent agreement was obtained fratient after being informed

about the procedure in his or her native tongue.

INCLUSION CRITERIA: -

Patients in need of root canal therapy for thewo@- canalled maxillary
premolar teeth, identified clinically with pulp setivity tests as asymptomatic
irreversible pulpitis, patients in age range ofSIByears, having an insignificant past
medical history, without any pre-operative paingd aufficient coronal structure for

isolation

EXCLUSION CRITERIA: -

PATIENT SPECIFIC:

Patient who decline to provide their consent lidiigls with
immunocompromised states, pregnancy, any systemsgasks, Patients receiving

antibiotic treatment within the last three montRsitients who have used analgesic
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medications within the last seven days, Patienth Wignocaine allergies adrenaline
concentration of 1:80,000,Ibuprofen-allergic patseras well as those in need of root
canal therapy for two or more teeth on the ipsildteide (because pain from any of

these teeth may provide a false positive reading).

SPECIFIC TO DIAGNOSIS:

Teeth with severe apical periodontitis, acute péce abscess in teeth, teeth
whose diameter of periapical radiolucency is miant0.5 cm (5 mm), teeth where
the canal is being drained of an inflammatory exedpainful teeth without a sinus
canal for drainage, cases involving retreatmeriaderated teeth, teeth with grade Il

mobility or severe periodontitis.

C. TOOTH SPECIFIC:

Teeth with internal and external resorption, an atume apex, and calcified
canals, With two root canals and one apical foraateghe end, Teeth with such canals
will not be accepted if a 10 K-file moves very slpw20 K-file extends readily (apical
gauging),severe labially or lingually incorrectlyogitioned teeth that make it

challenging to gain straight-line access,

DETAILS OF THE PROCEDURES CONDUCTED IN THE RESEARCH -

A single clinician evaluated each patient basedramhographic and clinical
data, and then each case was treated. The exclasieria were strictly adhered to,
and computer-generated random number tables weze s handle confounding

variables through random allocation
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The patient was given LA (1:80,000 adrenaline 2@wmdicaine), For tooth
isolation, a rubber dam (Hygienic, Coltene) wasduskfter the patient provided
written informed consent (Annexure 1ll) for thenticipation in the study. Following
isolation, the tooth crown was cleaned with regdaline and pumice, with sterile
cotton rolls and pellets the tooth was disinfedi®d60 seconds each with 30% wi/v
hydrogen peroxide and 5% w/v Povidine iodine, Sodithiosulphate was applied

subsequently rendered the iodine inactive.

Following the procedure of disinfection, a standarslodontic access cavity
preparation was carried out, and the #10 K-file wsed to evaluate the patency of the
canals. Then apex locator was used to estimateingptength (WL), then validated

by radiograph and 15 K-file (Mani Inc, Japan) wasdias glide path.

Following the manufacturer's guidelines, Group A %n34) used a full
sequence of Neoniti rotary files up to size Al foot canal preparation, whereas

Group B (n = 34) utilized E3 Azure files up to skg.

Group A:Neoniti Rotary Files (Neolix, Chatres-La-Forétafice) — Al (6%,
0.25 mm) The instrumentation was executed according to tlmufacturer’s
instructions.Neoniti Al single rotary file was used to shapeads until they reach
the apex. with 2-3 pecks were cautiously injected the canal, followed by upward
circumferential brushing motions from the bottomwvapd. After rinsing thoroughly, K
file #10 was used to check canal patency,sodiunodtylprite was used to wipe the
Neoniti A1 flutes,Neoniti A1 should be reroutedeafachieving WL only pecking
motion was used last 3-4mm at apex Neoniti filetesyswas used in continuous

motion,torque limit of 1.5 Ncm , speed of 300 t®3pm
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Group B E3 Azure Rotary Files (Endostar) — Al (6825 mm) The
instrumentation was execut@&d compliance with the manufacturer's guidelinés E
Azure single rotary file was used to shape canats they reach the apex E3 Azure
Al is cautiously injected into the canal with upd/and downward motion. 2/3 of the
WL; use an apex locator and a size 15 hand filexaomine the WL. After that, insert
Al at its maximum working length. Rinse well, these a K file #10 to check canal
patency. E3 Azure Al should be thoroughly cleareheat the above method until
the WL is not reached The E3 Azure file was rotatedtinuously with a torque limit
of 2.1-3 N. cm, speed of 300 rpm During preparatédhteeth's canals were irrigated

with NaOCI 3% and EDTA 17% using the methodologtlined below.

Flush the access cavity with 3% NaOCI ,in middleeath instrument add 2
mL of 3% NaOCI each canal.Following shaping, addl5of 3% NaOCI and 5 mL of
17% EDTA each canal, then irrigate with 3 ml saland dry with help of sterile PP

after completion of procedure

Following the placement of a master cone and cwmwfiiton with intraoral
periapical radiograph (IOPAR), both groups undemwsngle cone obturation using
Neolix Neoniti and E3 Azure matching GP points,hwiesin-based sealer (AH Plus)
.After obturation a temporary restoration (Cavit Wgs placed and radiograph was

obtained. The canals were obturated in a single vis

The amount of time needed for canal preparationcaésilated for each group
starting with the first file used for evaluatingneh patency and ending with the final
file used to instrument the canal. This covereditne needed for irrigation and canal

preparation for a single file.
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The participants were told to take 400 mg of ibfgno a mild painkiller, only
in the event that they felt pain. A revised Visdalalogue Scale (VAS), verified in
earlier researcf?, was used to record the degree of pain, whetheast none, mild,

moderate, or severe, following procedtite.

No pain (0) -The treated tooth appeared normal, and patientstezpno pain.
Mild pain (1) -Pain was noticeable but not distressing, and didequire any pain
relievers.
Moderate pain (2) Pain was uncomfortable yet tolerable, and any piden& used
were effective in alleviating the discomfort.
Severe pain (3)Pain was hard to endure (analgesics were miningiflgctive or
ineffective at relieving the pain

Visual Analogue Scale (VAS) grading standards wareht to the patients.
Following treatment, the patient brought the VA8t Annexure VII ) with them to
record their pain levels at 6-, 24-, 48-, and 7@fkdollowing surgery. The patient
received frequent reminders to record their pauele and to submit the completed
VAS form. If an analgesic was used, the dosageneésd at that specific moment. In
the event that the recommended medication was fioguit to relieve the pain,

patients were instructed to get in contact withdlac.
For the statistical analysis, SPSS software (verd@) was utilized*

The following methods were used to compare VAS exothe Mann-Whitney
U test was used to compare VAS scores between grtlgp Wilcoxon matched pairs
test was used to compare VAS scores within groingsChi-square test to explore the
relationship between age and sex with VAS scoraependent t-test compared the

amount of time needed to instrument the canalaah group.
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PHOTOGRAPHS

Fig.1 Diagnostic Instruments
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Fig.2 LA and rubber dam armamentarium
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Fig 3 Administration of LA

Fig.4 Rubber Dam Isolation
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Fig.6. Sterilization Protocol; Step
1 - 30% HydrogenPeroxide

Fig7.Sterilization Protocol; Step 2
- 5% Povidine lodine

Fig.8. Sterilization Protocol; Step 3 — Sodium Thisulphate
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Fig. 9 Access cavity preparation armamentarium

Fig.10 Access cavity preparation Fig.11 prepared access cavity

Fig.12 Biomechanical preparation armamentarium
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Fig. 13 Checking canal patency by #10 K-File

Fig.14 Working length files Fig.15 Working length
determination using EAL

Fig.16 Working length radiographic confirmation
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Fig.17 Glide path with 15k file

7

/c&n X-SMART" |
freniicoren 5 .

Fig.18 Instrumentation using Neolix Neonit
rotary file system (Group A)

Fig.19 Speed and
torque Neolix Neoniti
rotary file system

Fig.20 Instrumentation usingE3 Azure
rotary file systems (Group B)

Fig.21 Speed and
torque E3 Azure rotary
file systems
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Fig.22 Obturation materials and armamentarium

Fig.23 Master cone IOPAR with
corresponding gutta-percha
points

Fig.24 Post obturation IOPAR
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RESULTS

Table 1: VAS scoresfor individual patientsin group A

SI.No| Sex Age 6hrs | 24hrs | 48hrs | 72hrs | Timeln Sec
1 F 41 2 1 0 0 136
2 M 28 0 0 0 0 144.8
3 M 25 1 1 1 0 138.8
4 F 35 0 0 0 0 136.92
5 F 29 0 0 0 0 147.2
6 F 35 0 0 0 0 128.4
7 M 33 2 2 0 0 135
8 F 29 1 0 1 0 141
9 M 35 0 0 0 0 129

10 F 30 1 1 0 0 136.4
11 F 34 0 0 0 0 137
12 M 29 0 0 0 0 142.5
13 F 35 0 0 0 0 141
14 M 48 1 1 0 0 130
15 M 46 1 1 0 0 126.4
16 F 34 1 1 0 0 128.3
17 F 30 0 0 0 0 125.1
18 F 28 1 1 0 0 133
19 F 22 0 0 0 0 146
20 F 32 1 1 0 0 120
21 F 27 0 0 0 0 135
22 F 40 2 2 1 0 124.4
23 F 32 1 1 0 0 138
24 F 36 1 0 0 0 134.1
25 F 29 0 0 0 0 129.2
26 F 28 0 0 0 0 124
27 F 37 1 1 0 0 146.1
28 M 25 1 1 1 0 142
29 F 32 0 0 0 0 150.4
30 M 48 0 0 0 0 159.3
31 F 29 1 1 0 0 142.2
32 M 29 0 0 0 0 123
33 M 30 1 1 0 0 128
34 M 32 0 0 0 0 126
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Table 2: VAS scoresfor individual patientsin group B

Timeln Sec

148
160.2
138

129.3
142.2

144
128

123
133

132.4
130.1
146.2

129

136.4
137
142.5

141

130

126.4

128.3

125.1
133

147.4
138.3
125.8
135
136
156.4
132
128
141

132.4

163.2
132

72hrs

48hrs

24hrs

6hrs

Age
42

32
30
38
35

26
31

45

25
28
20
39
37

27
35

20
26
21

24
24
35
33
26
32
25
26
25
37

28
23
27
31

27
28

Sex

L NO

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
21.
28.
29.
30.

31.

32.

33.
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Table 3: Age and gender comparison between two groups (Groups A and B)

Group % Group % Total % Chi- p-
A B square| value
Gender
Male 12 35.29 12 35.2¢ 24 35.29 - 1.0000

Female 22 64.71 22 64.71 44 64.71

Age groups

36 52.94 0.9440 0.3310

)

21-30yrs 20 58.82 16 47.0

31-50yrs 14 41.18 18 52.94 32 47.06

Mean 32.71 29.71 31.21
SD 6.18 6.14 6.30
Total 34 100.00 34 100.00 68 100.00
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Table 4: Comparison between Groups A and B using the Mann-Whitney U test

for VAS scores at various time points

;-;ri?]fs Gr;)up % Gré) "p % Total % Z-value| p-value
6hrs
Score 0 17 50.00 21 61.76 34 55.88 0.6501 0.5156
Score 1 14 41.18 9 26.47 23 33.82
Score 2 3 8.82 4 11.76 7 10.29
24hrs
Score 0 19 55.88 30 88.24 49 72.06  2.1526 0.0814*
Score 1 13 38.24 2 5.88 15 22.06
Score 2 2 5.88 2 5.88 4 5.88§
48hrs
Score 0 30 88.24 32 94.12 62 91.18 0.3864 0.6992
Score 1 4 11.76 1 2.94 5 7.3%
Score 2 0 0.00 1 2.94 1 1.47
72hrs
Score 0 34 100.00 34 100.00 68 100/00 0.0000 1.0000
Score 1 0.00 0 0.00 0 0.0 0.00
Score 2 0.00 0 0.00 0 0.0 0.00
Score 3 0.00 0 0.00 0 0.0 0.00
Total 34 100.00 34 100.00 68 100.00
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Figure 25: Age and gender comparison between two groups (Groups A and B)

70.07

Percentage

64.71
64.71

58.82

21-30yrs
Gender Age groups
E Group A HGroupB

*p<0.05
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Figure 26: Comparison of the VAS scores for Groups A and B at various

intervals

000
000
000
000

Z 91025

72hrs

T 81095

0 91095
¥6°¢
000

V6 CH 15109
9L°TT ! S

Z 91095

48hrs

ART
7288 02195
88'G

ag-al ¢ 91008

24hrs

yZ'8¢ 181005

Z 91025

6hrs

T 81095

aberiuadlad

B Group B

B Group A

Page 32



Results

Figure 27: Comparison of the VAS scores for Groups A and B at various

intervals
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Table 5: Within-group comparison of VAS scores at 6, 24, 48, and 72 hours for

Group A and Group B using the Wilcoxon matched pair stest:

File % of
Changes from | changein | T-value | Z-value| p-value
system
VAS
Group A 6 hours vs 24 17.65 0.0 1.6036 0.1088
hours
6 hours vs 48 70.59 0.0 3.2958| 0.0010f
hours
6 hours vs 72 100.00 0.0 3.6214, 0.0003¢
hours
24 hours vs 48 75 00 70 2.8563| 0.0043F
hours
24 hours vs 72 100.00 0.0 3.4078] 0.0007F
hours
48 hours vs 72 100.00 0.0 1.8257 0.0679
hours
Group B 6 hours vs 24 46.67 0.0 2.9341| 0.0033F
hours
Shoursvs48 | g5 00 0.0 | 30594 0.0022
hours
6 hours vs 72 100.00 0.0 3.1798  0.0015
hours
24 hours vs 48 6250 0.0 1.6036| 0.1089
hours
24 hours vs 72 100.00 0.0 1.8257 0.0679
hours
48 hours vs 72 100.00 0.0 1.3416] 0.1797
hours
*p<0.05
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Table 6: Comparison of the amounts of time needed in each group for canal

instrumentation independent t test in sec

Group n Mean SD SE t-value P-valu

Group A 34 135.43 8.99 1.54 -0.591P 0.556

Group B 34 136.78 9.87 1.69

Figure 28: Comparison of the amounts of time needed in each group for canal

instrumentation independent t test in sec:

135.43 136.78

140.00
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100.00
w
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20.00 8.99 9.87
0.00
Group A Group B
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Since this was a randomized clinical trial, we Imadinfluence over how the

age and sex variables were distributed.

Distribution of ageswithin groups:

Within Group A, 58.82 percent of samples belongethe 18-30 age range,

whereas 41.18 percent fell into the 31-50 age réhaele 3; Figure 25).

47.06 percent of samples were between the ages 680 ,52.94 percent

samples in Group B were between the ages of 31-abl¢ 3; Fig. 25).

The average age for Group A was 32.71 years wiBb af 6.18 years ,while
the patients' mean age in Group B was 29.71 yeitinsanstandard deviation of 6.14
years. The differences in mean ages between thegtaugps were found to be not

statistically significant. (Table 3) (Fig. 25)

Distribution of genderswithin groups:

(Table 3) (Figure 25) shows that in Group A, comsisof 34 participants,

35.29% were male, while 64.71% were female.

In Group B (n = 34), 35.29% of the participants evarale and 64.71% were

female, as shown in (Table 3 )and (Figure 25).

Distribution of Visual Analog Scale Scoresin Groups A and B at various

time points:

The Severity of post obturation pain at 6hrs, 2448hrs, and 72hrs intervals
was assessed. significant differenme].0314*) at the 24hr interval between Groups.

In Group A 55.88% of participants had no pain, 8d24%experienced mild pain,
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5.88% experienced moderate pain whereas, in Gro@8 24 %reported no pain, and

5.88 % had mild pain ,5.88% experienced moderate ([dable4) (fig 26)

The findings from the current study, shown in Tabl@igure 26), indicate a
trend in the pain severity experienced by pati@mtsoth groups. The peak level of
pain was recorded at six hours post-therapy, affgc33.82% of the patients. This
was followed by a statistically significant redwactiin pain, with 22.06% of patients
still experiencing discomfort at 24 hours and onlg5% at 48 hours. By 72 hours,

none of the patients in either group reported aig.p

Within-group comparison of VAS scores at 6, 24, 48, and 72 hours for

Group A using the Wilcoxon matched pair s test:

At the end of 6hrs, (p =0.5156), 48 hrs (p =0.6992hrs (p =1.0000).
While not statistically significant, VAS scores wemore in Group A compared to

Group B,

a difference that was clinically significant (Talle (Fig. 26) But at the end of
24hrs, statistical significance (0.0314*) was not€doup A exhibited higher VAS

scores compared to Group B. (Table 4) (Fig26)

When comparing baseline, statistically significant differences (p<0.05)

wer e found.

VAS scores to those at subsequent time intervalers®s 48 hrs, 6 hrs vs 72
hrs, 24 hrs vs 48 hrs, and 24 hours vs 72 hrs.l1€T4) However, no significant
differences were found between the 6 hrs vs. 24g%#$.1088) and 48 hrs vs. 72 hrs

comparisons (p= 0.0679).
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Pair-wise intra-group (Group B) comparison of VAS scores using the
Wilcoxon matched pairs test at six, twenty-four, forty-eight, and seventy-two

hour s after procedure:

With the exception of 24 hours vs. 48 hours (p=88)048 hours vs. 72 hours
(p=0.1797), and 24 hours vs. 72 hours (p=0.0679}jsHcally significant differences
(p<0.05) was noted in VAS scores across all timerials—6 hrs vs. 24 hrs, hrs vs.
48 hrs, 6 hrs vs. 72 hrs, and 6 hrs vs. 72 hrs-hawais in (Table 5 and Figure 27)
From 6 hours to 24 hours and hours to 48 hoursuGAs pain score was higher,

indicating that Group B performed better.

Comparison of the amounts of time needed in each group for canal

instrumentation:

There was no significant variation in the canalppration time (8.99+/-
1.54min versus 9.87+/-1.67min; p=0.5560) betweeourA and Group B. (Fig. 28,

Table 6)
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DISCUSSION

The measure of intelligence is the ability to chrarglbert Einstein

The twentieth century saw considerable developmentsendodontic
instrumentation and technique. The invention ot manal devices, such as the K-file
and the rotary system, transformed the way rooticprocedures were performed,
boosting efficiency and precisiShThe instrument design significantly influences
neuropeptide expression following root canal prapan, independent of movement
type or file number. Neuropeptide expression idugriced by debris extrusion,

movement type, speed, and other factors causingdgertal ligament inflammatiorr,

Endodontics has evolved into a specialized spgcidiiat aspires for
excellence in patient treatment through a combomatof historical knowledge,
scientific  discoveries, and technology improvement®ecognizing past

accomplishments allows us to look forward to amevere hopeful future

A manual file was the sole instrument availabléhe past which was made up
of stainless steel for biomechanically preparingt manals; this made filing laborious
and prolonged the treatment period, leading to enawot canal preparation, ledges
and transportatiof>’ Due to their cutting tips, square or triangle cresstions,
consistent 2% taper, and efficient filing actiorp (and down into the canal), they
generated an enormous quantity of debris. (1998dR& Hicks; 2009; AdI et al.;

2014; Sowmya et afj
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In order to overcome these hurdles Dental compantesduced NiTi rotary
instruments drastically improvising preparation qadures, reducing time,
complexity, and clinician fatigu&The evolution of NiTi rotary files is a testameat t
the dynamic nature of dental technology, AlthoughiTiNalloys have better
mechanical qualities, there is still a chance atfure. In the past ten years, many
exclusive processing techniques have been implerdett enhance the cleaning
effectiveness, shaping capacity, and mechanicalactexistics of NiTi alloys. The
fatigue resistance, whether it be torsional or icy¢atigue, is then modified by
various procedures, which include of electropofighithermal, mechanical, and the

more contemporary electric discharge machifithg

However, it has been shown that all instrumentatioathods, whether
mechanical or manual, result in the accidental usxtn of debris into the area

surrounding the periapé&x.

It is speculated that postoperative pain is cabiyettie debris thrusting outside
the root canal during procedure. This debris'sam&trusion induces an immediate
inflammatory reaction due to localized disruptidrttee equilibrium during root canal
instrumentation between host defense and root camiatoorganism&? This
inflammatory response in periodontal ligamentsriggered by neurogenic sources,

like calcitonin gene-related peptide and substéhce
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Another significant development was the inclusibmeziprocating motion as
opposed to the previously employed 360-degree iootamotion used with
files.**However, it was shown that reciprocating motiormeoked more debris apically
than files in continuous motidfBurkin et al. concluded that less debris extrusion
resulted in reduced postoperative pain when utdjzcontinuous rotating motion

compared to reciprocating actf8n

Since the first generation of endodontic fileshte turrent fifth generation, the
market has continued to upgrade with new files. E\mv, a variety of characteristics,
such as the instrument’s radial land, cross-sectod blade design, core diameter,
rake angle, variable distance between flutes amihbia taper or pitch or specific
preparation methods like reciprocation, continumiation, or adaptive motion, may

also affect the amount of debris extrusfin.

Offsetting the center of rotation has improved ¢aeal shaping efficiency of
the fifth generation. Compared to a centered mataing instrument, the offset-
designed files increase cutting and debris rembyglropagating a motion wave that

runs the entire distance of the NiTi fifamong which is neolix neonti and E3 Azure

69

Endodontic treatment is commonly done in multipleits as preferred by
many clinicians, but now, the scenario is changwith the advent of single visit
endodontics. Studies conducted comparing multipg# &nd single visit endodontics
reported statistically insignificant difference Wwetn them in regard to survival rate,

post-operative pain or flare ups and long-term posig
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Ideally,Chemomechanical treatments ought to beshigd in a single
visit.Since as many irritants as possible are resddvom the root canal system, the
chance of discomfort between appointments due twivdng microbial species
growing larger or becoming more virulent due to ismmental condition changes

may be decreaséd.

The recent developments in root canal preparatime lbeen dominated by the
idea that less is more. The root canal was coniplsteaped utilizing a single file
system. Among its advantages are their lower codtshorter shaping time, which
allows the greater time to be spent by the climiageaning the canal Moreover, the
method uses a single instrument instead of mulfifde, which eliminates procedural

problems:>%°

A single file system is offered by Neolix neonibl€olix, Chatres-la-Forét,
France) that has been handled with Electro Disehitachining (EDM), boosting the
file’s flexibility. It has a nonhomothetic rectarigu cross section with two points of
contact, a rounded gothic tip, variable pitch, arttklix angle ranging from 28 to 16°

from tip to rear, decreasing screwing effétt.

In-vitro studies done on these file systems hawmed that the Neolix
Neoniti system has a decreased apical debris éxtrastributed to its variable pitch

and helical anglé*

In vivo study comparing ProTaper Next to Neolixteys for treating necrotic
pulps in maxillary and mandibular teeth found tNaplix rotary system superior in

postoperative pait?
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Novel Endostar E3 Azure® is manufactured with AziH& technologylt
features a safe cutting tip, a variable pitch, ane@designed S-shaped cross section
that lessens the file's core and improves flexipiéind debris removal. When CM
wire is paired with a titanium oxide surface treamy it improves hardness,

flexibility, and fracture resistance. (Shangahaitee2018—-2019 catalog.pdf)

In-vitro studies on file systems comparing deboigresion from continuous

rotation and optimum torque reverse showed nossitzl significance'®

In vivo studies using the E3 Azure file system watid without apical patency
with a modified S shape cross section showed noifgignt difference in post-

operative pair’

A painful root canal might lower one's quality afel When compared to
multiple visits, single-visit endodontic treatmemad an equivalent success rates.
However, it offered several advantages such aseshtreatment time, fewer risks
from repeated injections, and the possibility o€roieakage. It was also preferred by
patients as it shortened time, expense, and opernatocedures. in addition to that it
is more economical and time-efficient, allowingnatians to focus on providing

patients with the best endodontic care availabfe.

Therefore, a prospective randomized clinical twals conducted using a file
system made of EDM and Azure HT technologies toiadily assess postoperative

pain after a one-visit endodontic treatment.

This study also investigated the association ofauttaristics such as age and
sex on the post-operative pain within the groupsyell as the time required for canal

instrumentation in both groups.
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68 patients meet the precise inclusion and exalusioteria. in need of
endodontic therapy with respect to maxillary preanolteeth, diagnosed as
asymptomatic irreversible pulpitis were chosen friiva normal patient pool of the
Department of Conservative Dentistry and Endodsndiicthe KLE V.K. Institute of

Dental Sciences in Belagavi

Sample size was estimated using the forniula

D1 : Percentage of change in the 1st group= 0.63
D2 : Percentage of change in the 2nd group= 0.28
a : Level of significance = 5%

1-pB: Power= 80%

Formula

(Z,_a+Z1-5)* (P1q1 + P22)
n= 2 5
(1 —p2)

Estimated sample size for each group = 31
Considering 10 % dropouts in each group,
n = 34 in each group

Clinical trial's reliability and validity were asssed with a 10% dropout rate,

as a higher rate could potentially impact the swéffectiveness®

An age range of 18 to 50 years old was chosenhfseritvestigation. As the

connection between a dentist and patient is fundéatig a contract, it follows that
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only those who are at least 18 years old are dédigdosign a doctor-patient agreement
and provide consent for medical treatm@Rurthermore, it has been noted that 90%

of people over 50 have some form of calcificatiorheir root canal€’®

This study selected two-rooted or two canalled tieryi premolar teeth with
straight roots to minimize frictional stress andqte demand, and an apical
preparation up to ISO size 25 suffices. Henceralo¢ canals were instrumented with
E3 azure instruments upto size Al or Neolix Neontruments upto size Al both
having 0.25mm tip diameter. The standardizatiorinsfruments with the same tip
diameter reduced a variable that could affect debritrusion and postoperative

pain®

Teeth where a #20 K-file easily reached workingytror where a #10 K-file
was very difficult to move, were excluded. To pretventerpersonal differences in
care between clinicians, a single clinician handiedry case. Glennon et al5 found
preoperative pain significantly influences postepee pain therefore focusing on
teeth with asymptomatic irreversible pulpitis oattby pulp that has been treated for

prosthetic purposés.

The research comprised teeth with adequate corstnatture for proper
isolation, excluding asymptomatic non-vital teetfedo increased postoperative pain.
Patients with several ipsilateral teeth in needoot canal therapy were excluded due
to potential false positive readings due to thaility to differentiate the pain caused

by these teetff

This study excluded teeth with chronic apical pewoiatitis, necrotic teeth,

symptomatic acute conditions, and intracanal mederd cases like retreatment and
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weeping canals due to increased postoperative pska Since Glennon et al.
discovered that periapical radiolucency’s with andeter more than 5 mm were

related to increased post-operative pain, they ats@excluded®

This study eliminated patients taking antibiotieattsuggested immunological
incompetence or a systemic illness, as well asethiaking analgesics that could
provide inaccurate VAS scores because of elevasaal ghresholds. Since steroids
greatly lower the frequency and intensity of postagive pain, they were also

eliminated from the stud’.

A table of random numbers was used to randomlycat® the confounding

variables of age and sex. There were two groupsiénts:

Group A: Neoniti rotary files(Neolix, Chatres-laied, France) — Al (6%,
0.25 mm) consisted of 34 teeth The instrumentatvas executed according to the
manufacturer’s instructions. Neoniti Al single rgtdile was used to shape canals
until they reach the apex. with 2-3 pecks were ioasty injected into the canal,
followed by upward circumferential brushing motidnsm the bottom upward. After
rinsing thoroughly, K file #10 or 15 was used toeck canal patency. sodium
hypochlorite was used to wipe the Neoniti Al fluthigoniti A1 should be rerouted
after achieving WL, only pecking motion was usest [&4mm at apex Use Neoniti

file system in continuous motion, torque 1.5 Ncpeed range of 300 to 500 rpm.

GROUP B: E3 Azure rotary files (Endostar) — A1 (60@25 mm) consisted of 34
teeth The instrumentation was executed in compdiamith the manufacturer's
guidelines. E3 Azure single rotary file was usedli@pe canals until they reach the

apex E3Azure Al is cautiously injected into the atanith upward and downward
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motion.2/3rd of working length, check WLwith an agecator, 15k hand file.After
that, insert Al at its maximum working length. Ransell, then use a K file #10 or 15
to checkcanal patency. E3Azure Al should be thdryugleaned. Repeat the above

method until the WL is not reached

Use E3 Azure file in continuous rotation at a maximtorque of 2.1 to 3 N. cm at

300 rpm.

The procedure maintained apical patency by pagsieling a small #10 K-
file through the procedure without binding or eglag the apical foramen, preventing

post-operative pairf®

WL was ascertained by means of an apex locator ‘aadlated by
a radiograph, combination of electronic- radiogiephethods is more accurate than
radiography alone, as suggested by the Europeanodentc Society. %
8Unintentional overextensions of #15 K-file root abnfiles did not affect
postoperative pain incidence. According to Torajasideet al., the incidence of
postoperative pain is unaffected by unintended oaotal files being overextended

when determining working lengff.

According to Ruddle’s method, a feed it in and puibtion was used to
complete the glide path in this investigation ushand #15 stainless-steel K-files
(Mani Inc., Tochigi, Japan) at the established Whis method lessens the possibility
of pain during treatment by reducing the pushingetfris past the apical foramen and

facilitating its suspension in the irrigating sadu.
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The choice of irrigants for this study were 3% sodihypochlorite (NaOCI),
17% ethylene diaminetetracetic acid (EDTA),0.9%nmalr saline according to the

following protocol®

3% sodium hypochlorite is supplied by Vishal Deat@cPVT LTD in India.
was used®as a potent antibacterial also dissolves pulp nesp&oncentrations
greater than 2% possess the dissolving propertigsined to remove necrotic and
essential tissu€® Sodium hypochlorite exhibits strong antimicrobaativity, killing
bacteria rapidly even at weaker concentrationstiquéarly against most bacteria
found in the root canal. Since 17% EDTA solutionaf@large; Ammdent,
Chandigarh, India) chelates inorganic tissue add & removing debris that becomes
packed into dentinal tubules during root canalrimsentation, it was employed as an
irrigant. The smear layer is this material that teors soft tissue and dentine
components and keeps the root canal system frong lleoroughly cleaned (Violich
and Chandler’*When employed with sodium hypochlorite as part lé same
irrigating regimen, EDTA has also been demonstratedoost the antibacterial

efficacy of the solution. (Bystrom and Sundqvis8ap™

As a final flush, 0.9% sterile normal saline (Amahtealthcare Ltd., Gujarat,
India) was employed, which had the flushing effe€tneutralizing the different
compounds of the irrigants. This study utilized 15BTA gel as a lubricant to
facilitate root canal instrumentation and negatiatiaiding file movement within the

root and assisting with stainless steel and nititalium file system&?

The obturation process was performed using GP asith-based sealer (AH
Plus %*** Temporary restoration was administered followitijuoation, IOPAR was

taken after postobturation. In a single visit, eaelmal was shaped, cleaned, and
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obturated.

A frequent challenge in pain research is the pasiesubjective assessment
and quantification of pain. The perception of pasries greatly from person to
person. and dynamic phenomenon that is influenged tange of physiological and
psychological elements”® According to Turk and Melzack (1992), the patient's
interpretation of the pain and its anticipated tenigave an impact on its intensfty
also including the environment, expectations, adts, and beliefs all affect how pain

is experienced.

Instead of utilizing a full spectrum of measureuwes, using a modified Visual
Analogue Scale (VAS) of 0-3, rate the severity afnpsince it has more clinical
relevance for comparisons due to the limited numifecategories (Bodian et al.
2001).%"The escalating pain intensities were represented list of adjectives, such
as no pain (number (0)), mild pain (number 1), nmatéepain (number 2), and severe

pain (number 3).

These descriptors were given numbers for conveai@icaecording, which
were supported by earlier reseaftiihe Cochrane database recommends a pain scale
for post-endodontic pain, rated in advanced ordet accurately described using
analgesics, making it an effective method for qifiging pain®The pain score was
recorded 6, 24, 48, and 72 hours following endaddotiterapy with the 12-hour
period excluded due to inconvenient patient conthctthis study, no time frame
beyond 72 hours was considered. as, it has beamdoted that. Regardless of the
method or drug utilized, 4 days after endodont@tments, the prevalence of pain

was minimaf®
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Following endodontic treatment. for the treatmeftpostoperative pain,
nonsteroidal anti-inflammatory drugs have been meuended as the first line of

treatment.

Numerous studies have examined the efficacy ofriffep to reduce pain
during root canal therapy”Because regular prescriptions could affect theyssud

outcome measure, it was only prescribed when nape$3

Additional operator-dependent variables, such &snital (irrigant extrusion)
and mechanical (erroneous working length deteri@natresulting in over-
instrumentation and over-filling) injuries duringoat canal preparation, were
addressed by measuring accurate working lengtrct(etdc apex locator reading
taken twice and confirmed with an IOPA, preventimedging of the irrigating needle

during irrigation, and taking a master cone IOP#&pio obturation'%*

Therefore, the accidental extrusion of debris atrtdot apex during root canal
instrumentation is the likely source of the posem@ive pain seen in this current

study?!%2

Study's findings show that, when using the Neoleohiti rotary file system
for root canal instrumentation (Group A), postopigeadiscomfort was consistently
higher than when using the E3 Azure file systemo(@rB). Consequently, the null

hypothesis was disproved

The outcome might be explained by the way E3 Azardesigned, with a

redesigned S-shaped cross section that reduceéildlse core and improves the

elimination of debris (Shangahai Fanta catalogue3ZD19.pdf)%3

Page 50



Discussion

In addition, it has two sharp cutting edges foricgght performance, and
upward transportation of debris, where debris carswept via vertical blades from
flutes to the safe-side relief area and subsequenitside the canal. Studies by
(Mohamed Mokhtar Nagy 2021; Mohamed Kataia et%shiwangi et df°, shaimaa

Nasr Abd el-ghaffar 2024) also shared similar rssul

Conversely, the Neolix Neoniti file's rectangulaoss-section design offers
less room for the buildup and removal of debrisams the coronal. The file has a
greater area of interaction between the wall ofrtio¢ canal and preparation. resulting
in a regular buildup of debris and a smear layasitimmed between the root canal wall
and the instrument. Thus, increasing the possibilitextrusion of debris beyond the

apeX}OS 107 108

Contradictory research has been reported for bwtg bnd short pitches on
the suckdown of debris in earlier studies by (Fkabiemer, et df°, Elham et af'").
E3 Azure is created with varied pitches and varyiatix angles in an effort to lessen
the negative effects of both long and short pitclasswell as the suck-down that is

sometimes associated with constant pitch relatiiggser extrusion of debris.

The unique blue color of the instruments is caubgda visible layer of
titanium oxide, which is produced by a unique amdl@sive procedure called HT
technology of NiTi wire processing. Previous stsdigAbdelnaby, P..et at,
Doganay Yildiz E et at*)suggest that alloy heat treatments that produceraited
memory effect and flexibility will decrease the amb of debris that is apically

extruded 3 114
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Electrical discharge machining (EDM) technology issed in the
manufacturing of Neoniti (Neolix, Chatres-la-For&rance). Neoniti features an
integrated abrasive property, frontal and tangéetiges, and high cutting efficiency,
according to the manufacturer. It could lead torowtting, aggravating the volume of

dentin and debris extrusioft® 1%

Both E3 Azure and Neolix Neoniti has safe cuttipg't’ **?In addition to that
Neoniti A1 has an abrasive property integratedtrigto the tip design, characteristic
of Gothic design. Such features could reduce theuanof torque needed to cut the

canal walls, but it may also cause more debristade from the apical foramet®

The severity of post obturation pain at 6hrs, 24Bhr, and 72hr intervals was
assessed. At the 24-hour period, there was a mignif difference (p=0.0168)
between Neolix neoniti Group and E3 Azure GroupNeolix neoniti Group 48.48,
% of participants had no pain, and 3%@Xperienced mild pain, 6.06% experienced
moderate pain whereas, in E3Azure Group, 84.85%rteg no pain, and 9.09% had
mild pain, 3.03% experienced moderate psuggesting that E3 Azure rotary file

system was betteresults in both groups experiencing no pain aaftdlr 72 hours.

Both groups' patients reported pain, but there m@statistically significant

difference.

(p=0.4967) at 6 hours. Hawthorne effect may be maportant contributing
element to this non-significant difference. Thideef is the shift in a subject's
behavior as a result of the extra attention antistdney receive by taking part in an
experiment. It may cause them to first overestinthésr pain threshold, which may

generate an apparent discordance until a day Issedd’
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These findings align with those of Kherlakian et‘#land Relvas et &f° The
wear-off of the local anesthetic effect in the tfix hours after the endodontic
procedure is a further explanation for this outcprapart from the Hawthorne

effect!?°

During the 72-hour follow-up, neither group repdrt@ny pain. Which is in
line to earlier research, if endodontic pain occitraisually subsides in less than 72

hours 1!

Because it affects the patient's overall comfortl dhe amount of time
available When utilizing an instrumentation systéwon irrigation, the amount of
active time required for canal preparation is aiauconsideration that the majority
of clinicians*®* Amount of needed for canal preparation was caledldor each
group starting with the first file used to assemsat patency and ending with the final

file used to instrument the canal. This coveredtiime needed to prepare the canal,

with a single file system and irrigatidft

It was noted in the current investigation tlihe difference in the canal
preparation time was not highly significant, as hbare single file rotary
systems?* The time required for GroupA (Neolix) in companiswith the Group

B (E3 azure) §.97/-1.56min versu$®.99+/-1.74min (p=0.605)

The current investigation found that the degre@aih was unaffected by an
individual's age. These findings are consistenh wiiose of R Ocalan et # who
found no connection between the patients' selfstepof postoperative pain and

sociodemographic factors such age and educatitaai@ment.

Page 53



Discussion

It was found in this study that patients, both naaid female, felt similar pain,

the findings are similar to those of Clem 1970; ad et al. 1977; Oliet 1983who

found no connection between gender and pain foligyarocedure'?®

In the near future clinical research with a larg@mple size, longer follow-up,
and the association of more variables is neededdéocome the shortcomings of this

study so that one can be extended the findingsi®RCT to all clinical instances
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CONCLUSION

In conclusion, this study evaluated pain afterrglsi endodontic visit using
two different types of single file systems withihet parameters of the current
investigation. In the variable age and gender pldhnot differ significantly, but
there was a significant difference in the VAS scatethe 24-hours (p=0.0168),
suggesting that the E3 Azure file system, produeed postoperative pain when it
was compared with the Neolix Neoniti file systemokder to address the limitations
of this study and extrapolate the RCT's findingsloclinical cases, larger sample
sizes, longer follow-up times, and the inclusionnodre factors will be needed in

future clinical studies.
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SUMMARY

The present randomized clinical trial Compared ewdluated postoperative
discomfort following a single-session endodontiogadure using Neolix Neoniti and
E3 Azure file system abiding strictly to the indlus and exclusion criteria, 68
individuals with maxillary premolar teeth in neetfiemdodontic therapy, diagnosed
with asymptomatic irreversible pulpitis were chos&om the normal patient
pool from Department of Conservative Dentistry &mtlodontics at the KLE VKIDS

Belagavi.
They were split up into two groups at randomly:

Group A included 34 teeth that were treated usiegriti (Neolix, Chatres-la-

Forét, France) files with a size of 25 and a 6%tap

Group B consisted of 34 teeth that were treatechgudieoniti (Neolix,

Chatres-la-Forét, France) files with a size of 28 a 6% taper.

Age and gender were among the significant predictariables (variables) of

postoperative pain that were noted.

After the patient's signed consent was obtained(1:80,000 adrenaline, 2%
lignocaine) was given, and a rubber dam (Colten®} wsed to isolate the teeth. A
typical endodontic access cavity was made followheysterilizing process. An apex
locator (J. Morita, Japan) was used to establish Which was then confirmed using

radiograph.

One of the two single file instrumentation systesteld below was then used

to prepare the root canal: either Neoniti Neorite@lix, Chatres-la-Forét, France)
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files up to size Al 25 6%, or Endostar E3 Azurefesfiup to size Al 25 6%, as
directed by the manufacturer. For standardizatibe apical diameter of both
procedures was kept at 0.25mm, the amount of tirreok for each group to prepare

the canal was also measured.

A sealer based on epoxy resin (AH Plus) was useaturation utilizing a
single cone obturation technique (Neolix NeonitiE® Azure matching gutta-percha

points). In a single visit, every canal was clearséped, and obturated.

Postoperative pain in patients was assessed usiigual Analogue Scale. at
6-, 24-, 48-, and 72 hours. The rising levels oinpaere indicated by a list of
adjectives, such as no pain (number (0), mild faimber 1), moderate pain (number
2), and severe pain (number 3). The descriptorse wgven numbers to make

documenting the pain easier.

Using the Mann-Whitney U test Intergroup pairwisemparison of the
Wilcoxon matched pairs test was used to comparengai within the same group
after the VAS scores at various time points weriioled. The unpaired t-test was
used to compare how long it took for canal instrotaton in the two groups.The chi-
square test was used to compare each group's pfararassociations with

postoperative pain.

The severity of post obturation pain at 6hrs, 2448hrs, and 72hrs intervals
was assessed. There was a distinct difference. Q0314 *) at the 24hr interval
between Groups In Group A 55.88% of participantsd hao pain, and
38.24%experienced mild pain, 5.88% experienced nadelgoain whereas, in Group

B, 88.24 %reported no pain, and 5.88 % had mild f@B8% experienced moderate
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pain (Table4) (fig 26) suggesting patient experienass Ipostoperative pain after

the use of E3 Azure.

When age and sex were taken into consideratiome thias no statistically
significant variation in the VAS scoreand also, preparation time in both Group A
and Group B had no statistical significant diffexen@.99+/-1.54min versus

9.87+/-1.67min (p=0.5560)

It may be inferred that patients undergoing canatrumentation using the
Neolix Neoniti rotary file instrument experiencedioh more postoperative pain than

those using the E3 Azure rotary file instrument.
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ANNEXURE - VI CTRI REGISTRATION CERTIFICATE

Clinical Trials Registry - India (ICMR-NIMS)

Welcome: - (KLE VK Institute of Dental Sciences] ~ 21/04/2024 Main Page | Change Password | Website Home Page | Logout

Trial Clarfcation Modifcation ” Registered Trials | Edit PMI]

SOP to be followed for field unlocking in registered trials
For site addition/deletion - Please upload EC/DCGI approval of additional site or site deletion under Ethics Approval - this field is permanently unlocked and revert by mail for site unlocking.
Please also mention the list of new site PI in the mail. For those sites which have not received EC approval, please mark a copy of the mail to the PI requesting a confirmation email to this email
1D regarding their participation in trial.
For new contact person (Overall trial PI/Scientific/ public query) - Please indicate new person, mark a copy of the mail to concerned person and request mail confirmation of
responsibility
For Intervention/comparator agent/ inclusion & exclusion criteria, sample size, scientific title primary and secondary outcome, please specify changes (in a tabular format) and

confirm if EC approval has been received for the same, if applicable, and upload in EC section which is permanently unlocked.
ered Trials

Total Number of R
Type of Trial  DCGI Clearance EC Clearance Recruitment Status India Modification Details

Click Click to View Details

CTRI Reg. Date CTRI Reg. No Reference No.
11/05/2023 CTRI/2023/05/052543  REF/2023/04/066516 Interventional Not Applicable  Approved Completed
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ANNEXURE -V — CONSENT FORM

Department of Conservative Dentistry and Endodontis,
K.L.E. V.K. Institute of Dental Sciences, Belgaum

CONSENT FORM
COMPARATIVE EVALUATION OF POSTOPERATIVE PAIN AFTER
SINGLE VISIT ENDODONTIC TREATMENT USING NEOLIX NEON ITI AND
E3 AZURE FILE SYSTEM
A RANDOMIZED CLINICAL TRIAL
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DEPARTMENT OF CONSERVATIVE DENTISTRY AND ENDODONTIC S,
KLE. V.K. INSTITUTE OF DENTAL SCIENCES, BELGAUM
CONSENT FORM
COMPARATIVE EVALUATION OF POSTOPERATIVE PAIN AFTER
SINGLE VISIT ENDODONTIC TREATMENT USING NEOLIX NEON ITI AND
E3 AZURE FILE SYSTEM :A RANDOMIZED CLINICAL TRIAL
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KLE Vishwanath Katti Institute of Dental Sciences,Belagavi
Department of Conservative & Endodontics

CONSENT FORM
POSTOPERATIVE PAIN AFTER SINGLE VISIT ENDODONTIC

TREATMENT USING NEOLIX NEONITI AND E3 AZURE FILE SY STEM A
RANDOMIZED CLINICAL TRIAL

Patient Information Sheet

Title of the study — comparative evaluation of postoperative paierasingle visit
endodontic treatment using neolix neoniti and EBredile system :A randomized
clinical trial

Aim of the study:

Although, the root canal treatment has been wid@lpwed and is able to cure the
patients of pain, the post-operative pain is atiliscomforting phenomenon. One of the
factor responsible to cause it and under contrahefclinician is the files used for the
preparation during the treatment. This study insetadcompare two rotary instruments
and to evaluate which instrument causes less p@satve pain

Description of the study:

The patients that can be included in this study amdinterested to participate will be
informed about the study and the protocol that wél followed. We are aiming to
include 68 patients requiring root canal treatmeiimaxillary premolar teeth. The
patients will be randomly allocated to the two greuRoot canal treatment will be
completed in a single visit and the patient wil/éado report about the post-operative
pain he/she experiences at 6 hrs, 24 hrs, 48 has72 hrs. If pain occurs the patient is
advised to take 400 mg ibuprofen to relieve thepHithe pain is unbearable, he/she
can report to the study person immediately anchtreessary treatment and relief will
be provided.

Participation and Termination: Your participation in the study is voluntary. Yoarc
refuse to participate or ask your study doctorrtd gour participation before the final
closure of the study at any time. Refusal to pgodi or early termination will not in
any way, influence your relationship with and ougdreatment by the doctor. If you
agree to participate, you will be asked to signitiiermed consent form. You have the
right to ask questions about this study at any.time

Cost of participation:

Participating in this trial will not result in aradditional cost to you.

Confidentiality:

In accordance with Belgian Law concerning priv#eeprotection (1992) and patient's
rights, information collected from your participati in this study is protected. If you
agree to participate in this study, your persorathdand clinical information will be
collected and coded. When the results of this stutlype published, your identity will
remain confidential.
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KLE Vishwanath Katti Institute of Dental Sciences,Belagavi

Department of Conservative & Endodontics

CONSENT FORM
COMPARATIVE EVALUATION OF POSTOPERATIVE PAIN AFTER
SINGLE VISIT ENDODONTIC TREATMENT USING NEOLIX NEON ITI AND
E3 AZURE FILE SYSTEM

A RANDOMIZED CLINICAL TRIAL

l, aged years have beermatbabout my involvement in
the study.

1. | agree to give my personal details like Name, A8ex, Address, previous
dental history
a. and the details required for the study to the besty knowledge.
2. The procedures necessary to treat the conditioa hagn explained to me and |
understand the nature of the procedure to be peetr
3. | have been given the opportunity to question theta concerning the nature
of the
a. treatment, the inherent risks of the treatment aleérnatives to this
treatment.
4. | will visit the dentist as and when required fdretstudy, at the given
appointment (date and time).
5. | permit the operator to utilize the informatiorvegn by me and results obtained
from the
a. study for presentation and publication.
6. | will follow the instructions given by the doctduring the study.
7. | have been informed about the nature of treatmdést,advantages and
disadvantages.
8. If for any reason | am unable to participate in shedy, for reasons unknown, |
can
a. withdraw from the study.
9. | have read, gone through and understand the aibémenation given by the
Doctor about the study.

| have entered and signed this application

Dentist's Name: Witness' Name:
Address: Address:

Ph. No: Ph. No:
Signature: Signature:
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ANNEXURE - VI — PROFORMA
Department of Conservative Dentistry and Endodontis

K.L.E. V.K. Institute of Dental Sciences, Belgaum

“Comparative Evaluation Of Post - Operative Pain Ater Single Visit
Endodontic Treatment Using Neolix Neoniti AND E3 Amre Rotary File SystemsA

Randomized Clinical Trial”

Case History, Patient Assessment, Diagnosis Andafimeent Plan

Name of the Patient :
O.P.D. Number :
Sex:

Age :

Address :

Chief Complaint :

History Of Present lliness :

Past Dental History :
Medical History :
History Of Allergy :

Clinical Examination :

Clinical Diagnostic Tests :

Pulp Vitality Test [Electric Pulp Test] :

Percussion :
Mobility :
Radiographs [IOPA] :

Diagnosis :

Treatment plan :
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ANNEXURE - VII
‘VISUAL ANALOGUE SCALE’' SCORE SHEET

DEPARTMENT OF CONSERVATIVE DENTISTRY AND ENDODONTIC S
K.L.E. V.K. INSTITUTE OF DENTAL SCIENCES, BELGAUM

Proforma (to be handed over to the patient)

“Comparative Evaluation Of Post - Operative Pain Ater Single Visit Endodontic
Treatment Using Neolix Neoniti AND E3 Azure RotaryFile Systems:A
Randomized Clinical Trial”

Name of the Patient :

O.P.D. Number :
Sex :
Age:
Address :
6 hours I I I I
No pain Mild pain Moderate pain Severe pain
24 hours
[ | | I
No pain Mild pain Moderate pain Severe pain
48 hours I I | |
No pain Mild pain Moderate pain Severe pain
72|hours
[ [ |
No pain Mild pain Moderate pain Severe pain

Medication taken, if any, when:

Signature of the patient
Thank you for your participation in thady
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