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ABSTRACT

Introduction: Postoperative pain and swelling are the unfavourable sequalae

of endodontic treatment if debris produced while instrumentation gets expulsed

beyond periapex. The amount of debris varies with every different instrumentation

technique and design characteristics. Among the various advanced technologies and

instruments available as of today are the thermal treated alloys and also the offset

centre of mass. Examples of these designs are PTG & PTN respectively. In-vitro

studies reported PTN expulses less debris than PTG. Nonetheless, in clinical

scenario’s, the periapex tissues could act as natural barrier, the response may be

affected due to hosts immunity response. Therefore, the aim of the study is to evaluate

and compare post-operative pain following single visit endodontic treatment using

PTN & PTG rotary file systems.

Methodology: 70 patients fulfilling the inclusion and exclusion criteria were

assigned in two groups, they were to be instrumented by PTN & PTG. Single visit

endodontic treatment was done in which pain was assessed by the modified VAS

scale at time intervals 6hrs, 24hrs, 48hrs, 72hrs. Various variables of age & sex were

also compared in between the two. Wilcoxon matched pairs test was used for

intragroup pair comparison. Mann-Whitney U test was used for intergroup pairwise

comparison of VAS scores at different points. Chi-square test was used for evaluating

association between variables. Independent t-test was used for evaluation of time

required for instrumentation .

Results: Post-operative pain was significantly higher in PTG group than PTN

group. Greatest pain was observed at 6hrs reducing as the time elapsed. No pain was

present beyond that.
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Conclusion: The postoperative pain was significantly higher in patients

undergoing canal instrumentation with ProTaper Gold rotary instruments compared

with the ProTaper Next rotary instruments

Key words: Postoperative pain, ProTaper Gold, ProTaper Next, Single visit

endodontics.
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INTRODUCTION

“The science of today is the technology of tomorrow.”

Furtherance in technology and medicine has prompted a surge in the lifespan

of individuals.1 In this day and age, extraction of teeth has become sporadic as it is

contemplated as a trauma to the body and endodontic interceding as a promising

alternative.2 Technological growth in the form of development of finer instruments,

materials, rigorous knowledge of internal tooth anatomy, thorough and updated

modern techniques and treatment modalities all put together could not promise a

complication-free endodontic treatment.3

One of the most well-known endodontic complication is the unpleasant

commencement of post-operative pain which can occur in a few hours to days after

treatment. This post-operative pain is an unappealing experience for both clinicians as

well as patients. The ambit of incidence for this post-operative pain in patients is

delineated to be 3% - 58%.4 The occurrence of the post-endodontic pain is

polyetiological which can be depending on various operator dependent factors which

can be; mechanical, chemical and microbial factors. 8 Also, the host depending factors

could be due to existence of pre-treatment pain or trauma or immunity of the host. 5

Of which the mechanical factors such as excessive instrumentation, periapical

extrusion of debris / root filling materials has been found to be one of the most

prudent causes of post-treatment pain. 9

Various studies have found co-relation between the method and type of

instrumentation used for endodontic treatment and post-endodontic pain.10The sum

total of debris extruded by each instrumentation technique and / or instrument is
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different which depends on various physical and mechanical properties of the

material. 10

Although the endodontic instruments are refrained from crossing the apical

foramen, the entirety of instrumentation procedures dispose to expulse dentinal flakes,

pulpal tissue residues, necrosed tissues, microorganisms and irrigants into the region

of periapex. An alliance was depicted between apically expulsed materials, peri-

radicular inflammation and development of post-operative pain and flare-ups.112

Owing to the “wave of technological evolution” of endodontic instruments

metallurgical advancement occurred from Stainless Steel instruments to Rotary NiTi

instruments, which is the mainstream of instrumentation systems today.

According to the investigations by Reddy and Hicks collating the effect of

manual and rotary NiTi instrumentation process, the latter caused debris expulsion

into the periapical area causing an inflammatory reaction.10

Rotary NiTi since its introduction has been under continuous evolution for

advancing the properties of the endodontic materials and making endodontic

treatment an effortless procedure.

It improved the speed and efficiency of root canal treatment. The beneficial

properties of super elasticity and shape memory are the reasons it has succeeded in

endodontics. The current developments of controlled memory wire (CM NiTi™), M-

wire, R-phase wire and the Gold-wire represent the modern range of NiTi alloys with

improved flexibility and fatigue resistance.13
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NiTi instruments have also experienced a steady transformation in the radial

land, helical angle and pitch, cross sectional shape and tip design in search of better

clinical effectiveness. Most of the new-age instruments have radial lands to allow the

instrument to remain centered, a non-cutting tip to guide the instrument and variable

pitch and taper for increased safety. Changes in cross section transpired to decrease

the apical expulsion of debris.14

A cliché 360-degree rotary motion was originally used in NiTi files. Of late

innovations have also occurred in this aspect resulting in commencement of

reciprocating motion. Not only this motion resulted in good resistance to instrument

separation and shaping ability,15 but has also shown more apical expulsion of debris.16

Last few decades have seen the unravelling of various hybrid techniques,

enormous number of file brands and sequences that can be vouched for shaping the

canals.17

One of the more commonly used Rotary NiTi by dental practitioners is

ProTaper Universal (PTU) byDentsply-Maillefer (Ballaigues, Switzerland). Its

disadvantages include the use of additional number of files required for preparation,

increased learning curve, greater chances of instrument fatigue17 and exorbitant apical

extrusion of debris.18

The current 5th generation of shaping files have the center of mass and/or the

center of rotation at an offset. This very design, in its motion, produces a snake like

swaggering type of motion that traverses through the operative length of the file

keeping low the engagement of file to the root dentin. As well as the progressively

tapered design of ProTaper Universal (PTU) file is in with the ProTaper Next
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(Dentsply-Maillefer, Ballaigues, Switzerland) which is an example of this generation

of file systems14. Fabricated through M-wire technology and thermal treatment

process that delineated increase in flexibility and resistance to cyclic fatigue.

From the third generation of Rotary systems ProTaper Gold (PG) (PG;

Dentsply, Tulsa Dental Specialties, Tulsa, OK, USA)” was launched. PG rotary files

are considered as a twin to ProTaper Universal (PU) (PU; DentsplyMaillefer,

Ballaigues, Switzerland), as the PG was developed with proprietorial advanced

metallurgy with two-stage distinct transformation behavior and elevated austenite

finish temperature for advanced flexibility. It has a formulaic progressively tapered

design that asserts to ameliorate the cutting efficiency and safety.113

Literature has evinced that all instruments expel debris apically during

instrumentation, the responsibility is on opting for a file system which reduces or

eliminates the apically extruded debris.11

In-vitro studiesconcluded that the ProTaper Next (PTN) extruded

comparatively low amount of debris as to the ProTaper Gold file system.18 Few

additional in-vitro studiesconcluded that the ProTaper Gold (PTG) extruded lesser

debris to conventional and commonly used ProTaper Universal file system.114

Nonetheless, in clinical scenarios, tissues at the apical periphery behave as a

natural hurdle, positive and negative pressure at the apex, normal or

necrosedperiapical tissues and immature root growth can affect debris expulsion in

the periapical region.Also, the host immune response could influence the

predisposition of postoperative pain.20A randomized clinical trial assessing the two
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above mentioned systems with regards to the postoperative pain was aimed for as it

provides high level of support for evidence based clinical practice.21

Patients can be treated in a single visit endodontic treatment or multiple visits.

Patients are inclined towards single visit endodontic treatment owing to curtailed

number of operative procedures, a nil chance of interappointment leakage,  lesser

time, cost effectiveness and diminished postoperative pain. 22, 23

Hence, this study aims at evaluating and comparing the post - operative pain

after single visit endodontic treatment using ProTaper Gold and ProTaper Next rotary

file systems.
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AIM AND OBJECTIVES

AIM OF THE STUDY

To evaluate and compare the post - operative pain after single visit endodontic

treatment using ProTaper Gold and ProTaper Next rotary file systems in a randomized

clinical trial.

OBJECTIVES OF THE STUDY

1) To evaluate the incidence of post - operative pain after single visit endodontic

treatment using ProTaper Next and ProTaper Gold rotary file systems, at 6, 24,

48 and 72 hours using Visual Analogue Scale.

2) To evaluate the intensity of the post - operative pain after single visit endodontic

treatment using ProTaper Next and ProTaper Gold rotary file systems, at 6, 24,

48 and 72 hours using Visual Analogue Scale.

3) To compare the incidence of the post - operative pain after single visit

endodontic treatment using ProTaper Next and ProTaper Gold rotary file

systems, at 6, 24, 48 and 72 hours using Visual Analogue Scale.

4) To compare the intensity the post - operative pain after single visit endodontic

treatment using ProTaper Next and ProTaper Gold rotary file systems, at 6, 24,

48 and 72 hours using Visual Analogue Scale.

5) To evaluate and compare the association of variables (age and sex) between the

groups.

6) To evaluate and compare the time required for instrumentation of the canals in

both groups.
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RESEARCH HYPOTHESIS

NULL HYPOTHESIS

There will be no difference in the post - operative pain after single visit

endodontic treatment using ProTaper Next and ProTaper Gold rotary file systems.

ALTERNATE HYPOTHESIS

There will be a difference in the post - operative pain after single visit

endodontic treatment using ProTaper Next and ProTaper Gold rotary file systems.
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REVIEW OF LITERATURE

1. A study reported that various chemical, mechanical as well as microbial injury

could cause pain and flare ups after an endodontic procedure. This pain is

reportedly due to change in the type of microbes or their environmental

conditions or any secondary infection.115

2. A study compared the shaping ability of PTU, PTN, BT-Race, Mtwo on 80

root canals with curvatures ranging from 25-39°. The study drew an inference

that BT-Race lead to more canal straightening than others. As well as there

was no significant difference with regards to canal transportation. The time

required for instrumentation with PTN was the least.106

3. Another study comparing the debris expulsion apically by PTG, PTN, PTU

and Reciproc groups in curved canals summarized that PTU group had

significantly higher expulsion of debris. The debris expulsed was higher in

PTG than in PTN and no difference in the PTN and Reciproc group.114

4. A review states the benefits of NiTi Rotary systems and their unique

properties of superelasticity and shape memory. The effect of different tapers,

shapes, cutting edges.116

5. A study reported by Genet et al about the various preoperative and operative

factors related to pain after the initial endodontic treatment and found direct

proportion to the presence of pain ante-treatment, radiolucency appreciable up

to 5mm, the quantity of root canals of the tooth treated; women disclosed more

postoperative pain than men.75
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6. A study has observed that the prevalence and gravity of post endodontic pain

is higher in teeth with vital pulps than teeth with necrosed or retreated teeth.117

7. A longitudinal prospective study investigated the frequency of post-treatment

pain during root canal treatment and the factors influencing it. The researchers

deducted that the frequency of post-treatment pain was high and the factors

influencing it included pre-treatment pain, kind of tooth, systemic steroid

therapy and preoperative swelling.5

8. A randomized clinical trial using three different rotary instrumentation

systems on post treatment pain inferred that ProTaper had greater incidence of

pain than the Mtwo and K3 group. The less PIP could be due to the S-shaped

profile section of Mtwo system. This S-shaped core provides for greater space

for debris accumulation and removal and lesser expulsion thereby reducing

PIP. 118

9. A randomized clinical trial using two different rotary instrumentation of PTN

and PTU drew a conclusion that PTN caused decreased post-treatment pain

than PTG due to its offset center of rotation and only two-point contact of the

instrument with the canal walls. This decreased the debris expulsion and

thereby postoperative pain.119

10. A CBCT based study comparing the canal shaping ability of PTG and PTU

reported that both the systems had similar canal shaping abilities and there

were no significant differences in the canal centering, transportation and

amount of dentin being removed.120
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11. An in-vitro study compared the debris expulsion in the apical area between

PTU, PTG and Twisted File Adaptive and drew the inference that PTG and

Twisted file Adaptive systems expulsed lesser debris than PTU systems. The

TFA system uses continuous and reciprocating motion during canal

preparation which increases debris eradication and flexibility allowing the file

to adjust inside the canal depending on the torsional forces in the canal.

(Chaudhary)

12. A study was conducted to compare the incidence, degree, and length of

postoperative pain in 300 endodontically treated teeth, with and without apical

patency, in relation to some diagnostic factors (vitality, existence of ante-

operative pain, group). It was deducted that the maintenance of apical patency

does not contribute to the incidence, degree, or duration of postoperative pain

when considering all variables together.24

13. A randomized controlled trial was conducted to compare the incidence and

intensity of post-obturation pain after single or dual visit root canal treatment

(RCT) on anterior teeth with vital pulps and a single root and canal. It was

found that the episodes and potency of post-obturation pain experience

following one- or two-visit RCT on teeth with vital pulps and a single canal

were not significantly different.25

14. A study was done to investigate and compare the postoperative pain after

single visit root canal treatment on vital teeth using three different obturation

techniques. The techniques compared include cold lateral compaction of

guttapercha, thermafil technique and backfill-thermafilobturation technique.

They concluded that postoperative pain was significantly associated with the
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obturation techniques used, with thermafil technique producing higher levels

of discomfort.26

15. A prospective randomized clinical study investigated the familiarity of post-

treatment pain after one visit root canal treatment and measured the influence

of factors affecting the pain experience. It was concluded that the presence of

post-operative pain was low (4%). The principal prognostic determinants

of post-treatment pain were: senileage, female, lower arch teeth, and existence

of pre-operative pain. The vital condition of the tooth fails to affect the

amplitude and frequent occurrence of post-obturation pain.21
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MATERIALS AND METHODS

The study “Comparative evaluation of post-operative pain after single visit

endodontic treatment using ProTaper Next and ProTaper Gold rotary file systems-A

randomized clinical trial”was approved by the Research and Ethical Committee, KLE

University’s VishwanathKatti Institute of Dental Sciences (Reg. No 906; Dated: 30th

October 2014) (Annexure I) and was conducted in the Department Of Conservative

Dentistry and Endodontics, KAHER’s V.K. Institute of Dental Sciences, Belagavi,

Karnataka.

ARMAMENTARIUM USED IN THE STUDY:-

 Electric pulp vitality tester (ParkellInc., Edgewood, NY)

 Rubber dam kit (Hygienic, Coltene-Whaledent)

 Mouth mirror (GDC®, Germany)

 Probe (GDC®, Germany)

 Tweezer (GDC®, Germany)

 DG- 16 probe (GDC®, Germany)

 Spoon excavator (GDC®, Germany)

 Disposable needles and syringes (Unolok, Hindustan syringes, India)

 Disposable saliva ejector

 Airotor (NSK PANA AIR)

 Endo access bur (Dentsply-Maillefer, Ballaigues, Switzerland)

 Endo Z bur (Dentsply-Maillefer, Ballaigues, Switzerland)

 Mini Endo block (Dentsply-Maillefer, Ballaigues, Switzerland)

 Stainless Steel K- files # 10, 15, 20 (Mani Inc., Tochigi, Japan)
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 Rotary ProTaper Gold Files (Dentsply-Maillefer, Ballaigues, Switzerland)- Sx -F2

 Rotary ProTaper Next Files (Dentsply-Maillefer, Ballaigues, Switzerland)- X1, X2

 CanalPro2 (Coltene/ Whaledent, New York, USA)

MATERIALS USED IN THE STUDY:-

 Local anesthetic agent – 2% lignocaine with 1:80,000 adrenaline(Xicaine

30ml. ICPA Health Products Ltd.Ankleshwar, Gujarat, India)

 Irrigants

o Normal Saline (0.9% w/v) (Amanta healthcare Ltd. Gujarat, India)

o Sodium Hypochlorite 3% (Vishal Dentocare Pvt Ltd., Ahmedabad,

India)

o 17% Di-sodium edetate solution (Canalarge; Ammdent, Chandigarh,

India)

 Lubricant - EDTA  gel 15% (Well-Prep, Vericom, Korea)

 30% w/v Hydrogen Peroxide (Thermo Fisher Sci India Pvt. Ltd., Mumbai,

India)

 5% w/v Povidine Iodine (Sun Pharmaceutical Ind. Ltd., Mumbai, India)

 Sodium Thiosulphate (Ranbaxy Fine Chemicals Limited, New Delhi, India)

 Sterile cotton

 IOPA Films (Carestream Health France, Noisy-Le-Grand Cedex, France)

 Paper points  (DiaDent MMPP, DiaDent Group International, Korea)

 Guttapercha (ProTaper / ProTaper Next  matching guttapercha points)

 AH Plus® Sealer “(DentsplyDeTrey, Konstanz, Germany)”

 Cavit G (3M ESPE Dental-Medizin GmbH Co, Seafeld, Germany)

 Tab Ibuprofen 400mg (Abbott India Ltd.)
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METHODOLOGY

Seventypatients, taking into account 10% dropouts if present, requiring

endodontic treatment on permanent maxillary premolar teeth in accordance to the

inclusion and exclusion criteria were selected for the study from the regular pool of

patients presenting to the Department of Conservative Dentistry And Endodontics,

KLE VishwanathKatti Institute of Dental Sciences, Belagavi.The procedure was

explained to the patient in his/her own language and a written informed consentwas

obtained (Annexure II).

INCLUSION CRITERIA:-

1. Patients requiring endodontic treatment of upper arch premolar teeth with

two root canals, diagnosed clinically as vital using pulp sensitivity tests.

2. Patients in the age range of 18-50 years.

3. Patients with non-contributory medical history.

4. Teeth with no pre-operative pain

5. Teeth with adequate coronal structure.

EXCLUSION CRITERIA:-

A. PATIENT SPECIFIC:

1. Patients who refuse to consent for the procedure.

2. Patients with any systemic diseases, pregnancy or immuno-compromised

conditions.

3. Patients on any antibiotic therapy in the recent 3 months

4. Patients on any analgesic drugs in the past 7 days

5. Patients allergic to lignocaine in 1:80,000 concentration adrenaline

6. Patients allergic to Ibuprofen

7. Patients requiring endodontic treatment of two or more teeth ipsilaterally
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B. SPECIFIC TO DIAGNOSIS:

1. Teeth with acute apical periodontitis

2. Teeth with acute periapical abscess

3. Teeth with periapicalradiolucencies of diameter greater than 0.5 cm (5 mm)

4. Teeth with an inflammatory exudate draining through the canal.

5. Necrotic painful teeth with absence of sinus tract for drainage

6. Re-treatment cases

7. Dilacerated teeth

8. Teeth with aggressive periodontitis or grade III mobility

C. TOOTH SPECIFIC:

1. Teeth with calcified canals, immature apex and internal and external

resorption.

2. Two root canals ending with a single apical foramen.

3. Severe labially or linguallymalpositioned teeth in which obtaining

straight-line access is difficult.

4. If a #10 K-file was very resistant to movement or if a #20 K-file easily

went to length, then teeth with such canals were excluded (apical

gauging).

An electric pulp-testing device (Parkell Inc., Edgewood, NY) was used to

assess pulp vitality. Important prognostic determinants (variables) of postoperative

pain like age and gender were recorded.
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A lone clinician assessed all patients, using radiographic and clinical findings,

followed by treatment of all cases. Exclusion criteria was strictly maintained and

confounding variables taken care of by random allocation usingcomputer generated

table of random numbers.

After obtaining written informed consent (Annexure II) from the patient for

his/her participation in the study, local anaesthesia (2% lignocaine 1:80,000

adrenaline) (Xicaine, ICPA Health Products Ltd. Ankleshwar, Gujarat, India) was

delivered and rubber dam (Hygienic, Coltene/Whaledent) applied on tooth for

isolation.

After isolation, tooth crown was scoured with pumice and cleansed with

normal saline. The tooth was then disinfected with 30% w/v hydrogen peroxide

(Thermo Fisher Scientific India Pvt. Ltd., Mumbai, India) and 5% w/v Povidine

Iodine (Sun Pharmaceutical Ind. Ltd., Mumbai, India) for 60 seconds each using

sterile cotton rolls and cotton pellets. The iodine was later inactivated by sodium

thiosulphate(Ranbaxy Fine Chemicals Limited, New Delhi, India).46

After disinfection procedure, a conventional endodontic access cavity

preparation was executed and canal patency was assessed by #10 K-file. (Mani Inc.,

Japan). The working length (WL) was determined using an apex locator (DentaPort

ZX, J. Morita Mfg. Corp., Kyoto, Japan) and reconfirmed with conventional

radiograph. Glide path was formed by #15 K-file (Mani Inc., Tochigi, Japan).

The electronic working length recorded with the apex locator was checked

twice during the treatment. The initial WL was recorded with a #10 stainless-steel K-
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file during canal scouting, before glide path. A second WL was recorded after glide

path and coronal enlargement.

Subsequently, root canal preparation was effectuated by one of the following

two instrumentation systems, in Group A (n = 35) with full-sequence rotary ProTaper

Next files upto size F2 and in Group B (n = 35) ProTaper Gold files upto size X2 in

compliance the manufacturer’s instructions.

GROUP A (ProTaper Next):

The protocol used for ProTaper Next rotary files was as follows: The ProTaper

Universal Sx file was utilized for coronal enlargement, the WL was reconfirmed and

then X1 (017/04) in one or more passes was used until WL was reached. X2 (025/06)

was used in similar manner as X1 until WL in a passive manner.The CanalPro2™

(Coltene-Whaledent, New York, USA)Endomotor was used for instrumentation with

the manufacturer recommended speed and torque settings of 300 rpm and 2.5Ncm

respectively for each file.

GROUP B (ProTaperGold ®):

The protocol used for ProTaper Gold rotary files was as follows: The S1 file

was introduced passively with a brushing movement into the canal two-thirds of the

length of the canal. Afterwards, an Sx (019/04) file was introduced into the canal with

a brushing movement two thirds of its blade length, the WL was reconfirmed and then

S1 (018/02), S2 (020/04), F1 (020/07) and F2 (025/08) files were used to the working

length, respectively. The CanalPro2™ (Coltene-Whaledent, New York, USA)

endomotor was used for instrumentation with the manufacturer recommended speed

(250 rpm) and torque 3 Ncmsettings for each file.
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The canals of all teeth during preparation were irrigated with 3% NaOCl and

17% EDTA according to following protocol.47

 After access cavity: flushed with 3% NaOCl

 Between instruments: 2 mL of 3% NaOCl per canal

 After shaping: 5 mL of 3% NaOCl followed by 5 mL of 17% EDTA per canal.

 At completion of preparation, the canals were irrigated with 3 mL of

normal saline and dried with sterile paper points.

An Intraoral periaical radiograph (IOPAR) with the placement of master cone

was taken and both groups were obturated with single cone obturation technique

(either using ProTaper  Next or ProTaper Gold matching gutta-percha points)with an

epoxy resin based sealer AH Plus® Sealer (DentsplyDeTrey, Konstanz, Germany)

Once completed it was temporarily restored (Cavit G, 3M ESPE Dental-

Medizin GmbH Co, Seafeld, Germany) and post-obturation IOPAR was taken.

According to the single-visit treatment protocol, all canals were shaped, cleaned and

obturated in the same visit.

For both the groups, time for canal preparation was measured from the first

file that was used to assess patent canal till the last file that was used to instrument the

canal. This included the time for canal preparation, time required to change the files

and time for irrigation.48

The patients were directed to utilize mild analgesics (400 mg of ibuprofen),

only if they experienced pain. The presence or absence of postoperative pain, or the

appropriate degree of pain was recorded as none, slight, moderate, or severe, by using

a modified Visual Analogue Scale (VAS), validated in previous studies.49
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 No pain (0) - The treated tooth felt normal. Patients don’t have any pain.

 Mild pain (1) - Recognizable, but not discomforting, pain, which required

no analgesics.

 Moderate pain (2) - Discomforting, but bearable, pain (analgesics, if

used, were effective in relieving the pain)

 Severe pain (3) - Difficult to bear (analgesics had little or no effect in

relieving the pain).

The patients were trained about the scoring criteria of Visual Analogue Scale

(VAS). The patient took along the VAS form (Annexure III) after treatment to jot

down their pain readings at post-operative periods of 6, 24, 48 and 72 hours. Regular

reminders were given to the patient to make an entry of  their pain readings and to

return the VAS form duly filled. Any analgesic, if consumed, was taken down on the

pain scale, at that particular time interval. The patients were notified to contact the

clinic if appropriate pain relief was not obtained with the prescription.
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METHODOLOGY WITH FLOWCHART-

Seventy patients (including 10% dropouts) requiring endodontic
treatment in the maxillary premolar teeth and fulfilling the inclusion

criteria were selected for the study

The procedure was explained to the patient in his/her own language

and a written informed consent was obtained.

An electric pulp-testing device (Parkell) was used to

assess pulp vitality.

A single clinician evaluated all patients, using radiographic and
clinical findings, followed by treatment of all cases. This procedure
was performed to eliminate or minimize interpersonal variability in

the treatment between clinicians.

Exclusion criteria was strictly maintained and confounding
variables were taken care by random allocation using

computer generated table of random numbers.

After obtaining written consent from the patient, local
anaesthesia (2% lignocaine 1:80,000 adrenaline) was

administered and rubber dam applied on tooth for isolation.

After isolation, tooth crown was cleaned with pumice and rinsed
with normal saline.

The tooth was then disinfected with 30% hydrogen peroxide and
5% iodine tincture for 60 seconds each using sterile cotton rolls

and cotton pellets. The iodine is later inactivated by sodium
thiosulphate.37
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Seventy patients were randomly divided into two groups (Group A and

GroupB) of 35 each

Glide path was created by #15 K-file.

Both techniques maintained an apical diameter of 0.25mm for standardization purposes.

Teeth in Group A (n = 35) were instrumented with Protaper Next rotating
files according to the manufacturer’s instructions, whilst those in Group B

(n = 35) were instrumented with the Protaper Gold rotary files in
accordance with the specifications given by the manufacturer.

After disinfection procedure, Access cavity preparation was done and canal
patency checked by #10 K-file

The canals of all teeth during preparation were irrigated with 3%
NaOCl and 17% EDTA

1. After access : cavity flooded with 3% NaOCl
2. Between instruments: 2 mL of 3% NaOCl per canal
3. After shaping: 5 mL of 3% NaOCl followed by 5 mL of 17%

EDTA per canal.
4. At completion of preparation, the canals were irrigated with 3 ml

of normalSaline and dried with sterile paper points.[9]

The teeth were obturated with single cone obturation technique (either Protaper Next or
Protaper Gold matching gutta-percha points) with AH Plus sealer. All canals were

shaped, cleaned and obturated in a single-visit.

The patients were instructed to take mild analgesics (400 mg of ibuprofen), only if they
experienced pain.
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The amount of analgesic, if taken, will be recorded at that particular time

interval.

 No pain (0) - The treated tooth felt normal. Patients don’t have any pain.
 Mild pain (1) - Recognizable, but not discomforting, pain, which required no analgesis.

 Moderate pain (2) - Discomforting, but bearable, pain (Analgesis, if used, were effective
in relieving the pain)

 Severe pain (3) - Difficult to bear (Analgesics had little or no effect in relieving the pain).

The presence or absence of pain, or the appropriate degree of pain were recorded as none,
slight, moderate, or severe, by using a modified Visual Analogue Scale (VAS), validated

in previous studies.[8]

The patient was trained about the scoring criteria of Visual Analogue Scale
(VAS).

The patient will carry the VAS form along with them after treatment to note their pain
readings at post-operative periods of 6, 24, 48 and 72 hours.

The amount of analgesic, if taken, was recorded at that particular time interval.
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STATISTICAL ANALYSIS:

Statistical analysis was executed using SPSS software (version 20). The data

was analyzed using the following tests:-

 Intergroup pair wise comparison with VAS scores at different time points

was done using Mann-Whitney U test.

 Intragroup pair wise comparison with VAS scores at different time points

was done using Wilcoxon matched pairs test.

 To assess the association of variables (age and sex) with VAS scores, Chi-

square test was used.

 Time required for instrumentation of the canals in both groups was

compared using independent t-test.
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PHOTOGRAPHS

Fig.1 Diagnostic Instruments and Materials

Fig.2 Local Anaesthesia and Rubber Dam Armamentarium
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PHOTOGRAPHS

Fig.1 Diagnostic Instruments and Materials

Fig.2 Local Anaesthesia and Rubber Dam Armamentarium
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Fig.3 Local Anaesthesia administration

Fig.4 Rubber Dam Isolation
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Fig.3 Local Anaesthesia administration

Fig.4 Rubber Dam Isolation
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Fig.5 Material for sterilization protocol

Fig.6. Sterilization Protocol; Step 1 -30%
Hydrogen Peroxide

Fig 7.Sterilization Protocol; Step 2 -5%
Povidine Iodine

Fig.8. Sterilization Protocol; Step 3 –
Sodium Thiosulphate
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Fig.5 Material for sterilization protocol

Fig.6. Sterilization Protocol; Step 1 -30%
Hydrogen Peroxide

Fig 7.Sterilization Protocol; Step 2 -5%
Povidine Iodine

Fig.8. Sterilization Protocol; Step 3 –
Sodium Thiosulphate
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Fig. 9 Access cavity preparation armamentarium

Fig.10 Access cavity preparation Fig.11 Prepared access cavity
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Fig. 9 Access cavity preparation armamentarium

Fig.10 Access cavity preparation Fig.11 Prepared access cavity
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Fig. 12 Cleaning and shaping armamentarium and materials

Fig. 13 Checking canal patency by #10 K-File
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Fig. 12 Cleaning and shaping armamentarium and materials

Fig. 13 Checking canal patency by #10 K-File
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Fig.14 Working length files

Fig.16 Working length confirmation using IOPAR

Fig.15 Working length determination
using EAL

Fig.17 Glide path creation with #15 K-file
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Fig.14 Working length files

Fig.16 Working length confirmation using IOPAR

Fig.15 Working length determination
using EAL

Fig.17 Glide path creation with #15 K-file
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Fig.18 Instrumentation using
ProTaperNext rotary files

(Group A)

Fig 19. Speed and torque for
ProTaper Next rotary files

Fig.21 Speed and torque
ProTaper Gold rotary files

Fig.20 Instrumentation using
ProTaper Gold rotary files

(Group A)
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Fig.18 Instrumentation using
ProTaperNext rotary files
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Fig 19. Speed and torque for
ProTaper Next rotary files

Fig.21 Speed and torque
ProTaper Gold rotary files

Fig.20 Instrumentation using
ProTaper Gold rotary files

(Group A)
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Fig.18 Instrumentation using
ProTaperNext rotary files

(Group A)

Fig 19. Speed and torque for
ProTaper Next rotary files

Fig.21 Speed and torque
ProTaper Gold rotary files

Fig.20 Instrumentation using
ProTaper Gold rotary files

(Group A)
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Fig.22 Obturation materials and armamentarium
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Fig.22 Obturation materials and armamentarium
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Fig.23 Master cone IOPAR with
corresponding gutta-percha points

(Group A)

Fig.24 Post obturation IOPAR
(Group A)

Fig.25 Master cone IOPAR with
corresponding gutta-percha points

(Group B)

Fig.26 Post obturation IOPAR
(Group B)
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Fig.23 Master cone IOPAR with
corresponding gutta-percha points

(Group A)

Fig.24 Post obturation IOPAR
(Group A)

Fig.25 Master cone IOPAR with
corresponding gutta-percha points

(Group B)

Fig.26 Post obturation IOPAR
(Group B)
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RESULTS

Table 1: Patient wise information with VAS scores in group A

S. No.
(Patient)

Age
(years)

Sex Time
(min.)

6 hrs 24 hrs 48 hrs 72 hrs

1 26 M 6 0 0 0 0

2 20 F 7.5 0 0 0 0

3 24 M 4.5 0 0 0 0

4 23 M 5 0 0 0 0

5 21 F 7.5 1 0 0 0

6 35 M 5 0 0 0 0

7 43 F 4.5 0 0 0 0

8 30 M 6 1 0 0 0

9 24 M 5 0 0 1 0

10 30 F 4.5 0 0 0 0

11 31 M 6 0 0 1 0

12 33 F 5.5 0 0 0 0

13 29 M 4.5 2 1 0 0

14 35 M 6 0 0 1 0

15 26 M 4.5 0 0 0 0

16 20 M 6.5 0 0 0 0

17 24 M 7 0 0 0 0

18 44 M 7.5 0 0 0 0

19 34 F 4.5 2 1 1 0

20 41 F 6.5 1 0 0 0
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S. No.
(Patient)

Age Sex Time
(min.)

6 hrs 24 hrs 48 hrs 72 hrs

21 22 M 4 0 0 1 0

22 29 M 5.5 0 0 0 0

23 30 F 5 1 0 0 0

24 30 F 6 2 1 0 0

25 40 M 7.5 0 0 0 0

26 34 F 5 2 1 0 0

27 24 M 6 0 0 0 0

28 28 F 7.5 0 0 0 0

29 33 M 4.5 0 0 0 0

30 25 M 4 0 0 0 0

31 27 F 5.5 0 0 0 0

32 24 F 4.5 0 0 0 0

33 35 M 7 1 0 0 0

34 30 F 6.5 2 1 0 0

35 36 F 5.5 0 0 0 0
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Table 2: Patient wise information with VAS scores in group B

S. No.
(Patient)

Age
(years) Sex

Time
(min.) 6 hrs 24 hrs 48 hrs 72 hrs

1 24 M 12 0 0 0 0

2 22 F 10.5 1 0 0 0

3 38 M 13 2 1 0 0

4 26 M 8 0 0 0 0

5 33 F 12 2 1 0 0

6 27 F 14 2 1 0 0

7 23 M 10 0 0 0 0

8 30 M 9 2 1 0 0

9 44 F 11.5 2 2 1 0

10 22 F 12.5 0 0 0 0

11 40 F 11 2 2 1 0

12 25 M 12.5 0 0 0 0

13 24 F 10.5 0 0 0 0

14 25 F 14 2 2 1 0

15 34 M 13 0 0 0 0

16 27 F 10 2 1 0 0

17 30 F 11.5 0 0 0 0

18 36 M 11 0 0 0 0

19 27 M 10 0 0 0 0

20 24 M 9.5 0 0 0 0

21 24 F 10 2 2 1 0

22 30 M 11.5 2 1 0 0

23 22 F 9.5 0 0 0 0
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S. No.
(Patient)

Age
(years) Sex

Time
(min.) 6 hrs 24 hrs 48 hrs 72 hrs

24 25 M 11 0 0 0 0

25 21 F 12 1 1 0 0

26 30 F 11.5 0 0 0 0

27 34 M 10 0 0 0 0

28 38 M 9 1 0 0 0

29 22 F 12.5 0 0 0 0

30 31 M 11.5 0 0 0 0

31 22 M 10 0 0 0 0

32 25 F 9 1 1 0 0

33 35 F 11.5 2 2 1 0

34 32 F 9.5 2 2 1 0

35 28 M 9 0 0 0 0
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Table3: Distribution of male and females in group A and group B

Sex Group A % Group B % Total %

Male 20 57.14 17 48.57 37 52.86

Female 15 42.86 18 51.43 33 47.14

Total 35 100.00 35 100.00 70 100.00

Chi-square= 0.5162  P = 0.4731

Fig 27: Distribution of males and females in group A and group B
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Table 4: Comparison of Group A and Group B  by age groups

Age groups Group A % Group B % Total %

20-29yrs 17 48.57 20 57.14 37 52.86

30-39yrs 14 40.00 13 37.14 27 38.57

>=40yrs 4 11.43 2 5.71 6 8.57

Total 35 100.00 35 100.00 70 100.00

Mean age 29.71 28.57 29.14

SD age 6.40 5.94 6.16

Chi-square=0.9472  P = 0.6231
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Table 5: Comparison of Group A and Group B with mean time by independent t

test

Groups n Mean SD SE t-value P-value

Group A 35 5.66 1.11 0.19

Group B 35 10.94 1.49 0.25 -16.8376 0.0001*

*p<0.05

Fig 29: Comparison of Group A and Group B with mean time
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Table 6: Comparison of Group A and Group B with visual analog scale scores at

different time points using Mann-Whitney U-test

Time points Group A % Group B % Total %

6 hours

Score 0 25 71.43 19 54.29 44 62.86

Score 1 5 14.29 4 11.43 9 12.86

Score 2 5 14.29 12 34.29 17 24.29

Mann-Whitney U test, Z=-1.4683, p=0.1420

24 hours

Score 0 30 85.71 21 60.00 51 72.86

Score 1 5 14.29 8 22.86 13 18.57

Score 2 0 0.00 6 17.14 6 8.57

Mann-Whitney U test, Z=-2.0262, p=0.0428*

48 hours

Score 0 30 85.71 29 82.86 59 84.29

Score 1 5 14.29 6 17.14 11 15.71

Score 2 0 0.00 0 0.00 0 0.00

Mann-Whitney U test, Z=-0.2056,p=0.831

72 hours

Score 0 35 100.00 35 100.00 70 100.00

Score 1 0 0.00 0 0.00 0 0.00

Score 2 0 0.00 0 0.00 0 0.00

Mann-Whitney U test, Z=0.0000, p=1.0000

Total 35 100.00 35 100.00 70 100.00
*p<0.05
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Table 12: Comparison of Group A and Group B with visual analog scale scores

at different time points

Fig 30: Comparison of Group A and Group B with VAS scores at different time points

Fig 31.Comparison of Group A and Group B with mean visual analog scale
scores at different time points
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Table 7: Intra-group (Group A) pair wise comparison of visual analog scale

scores at 6hrs, 24 hrs, 48 hrs, and 72 hrs by Wilcoxon matched pairs test

Time points % of change T-value Z-value p-value

6 hrs versus 24 hrs 66.67 0.00 2.8031 0.0051*

6 hrs versus 48 hrs 66.67 22.00 1.9147 0.0555

6 hrs versus 72 hrs 100.00 0.00 2.8031 0.0051*

24 hrs versus 48 hrs 0.00 18.00 0.0000 1.0000

24 hrs versus 72 hrs 100.00 0.00 2.0226 0.0431*

48 hrs versus 72 hrs 100.00 0.00 2.0226 0.0431*

*p<0.05

Table 8: Intra-group (Group B) pair wise comparison of visual analog scale

scores at 6hrs, 24 hrs, 48 hrs, and 72 hrs by Wilcoxon matched pairs test

Time points % of change T-value Z-value p-value

6 hrs versus 24 hrs 28.57 0.00 2.5205 0.0117*

6 hrs versus 48 hrs 78.57 0.00 3.5162 0.0004*

6 hrs versus 72 hrs 100.00 0.00 3.5162 0.0004*

24 hrs versus 48 hrs 70.00 0.00 3.2958 0.0010*

24 hrs versus 72 hrs 100.00 0.00 3.2959 0.0010*

48 hrs versus 72 hrs 100.00 0.00 2.2014 0.0277*

*p<0.05
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Table 9: Association between age and sex with 6hrs VAS scores in group A and

group B

Groups VAS
Absent

% VAS
Present

% Total Chi-
square

P-value

Group A Age
groups

20-29yrs 15 88.24 2 11.76 17 5.5280 0.0630

30-39yrs 7 50.00 7 50.00 14

>=40yrs 3 75.00 1 25.00 4

Sex

Male 17 85.00 3 15.00 20 0.0630 0.0400*

Female 8 53.33 7 46.67 15

Group B Age
groups

20-29yrs 13 65.00 7 35.00 20 3.6470 0.1610

30-39yrs 6 46.15 7 53.85 13

>=40yrs 0 0.00 2 100.00 2

Sex

Male 13 76.47 4 23.53 17 3.6470 0.0100*

Female 6 33.33 12 66.67 18

Total 19 54.29 16 45.71 35
*p<0.05
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Table 10: Association between age and sex with 24hrs VAS scores in group A

and group B

Groups VAS
Absent

% VAS
Present

% Total Chi-
square

P-value

Group A Age
groups

20-29yrs 16 94.12 1 5.88 17 3.9800 0.1370

30-39yrs 10 71.43 4 28.57 14

>=40yrs 4 100.00 0 0.00 4

Sex

Male 19 95.00 1 5.00 20 0.1370 0.0700

Female 11 73.33 4 26.67 15

Group B Age
groups

20-29yrs 14 70.00 6 30.00 20 4.0380 0.1330

30-39yrs 7 53.85 6 46.15 13

>=40yrs 0 0.00 2 100.00 2

Sex

Male 14 82.35 3 17.65 17 4.0380 0.0090
*

Female 7 38.89 11 61.11 18

Total 21 60.00 14 40.00 35
*p<0.05
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Table 11: Association between age and sex with 48hrs VAS scores in group A

and group B

Groups VAS Absent % VAS
Present

% Total Chi-square P-value

Group A Age groups

20-29yrs 15 88.24 2 11.76 17 1.3380 0.5120

30-39yrs 11 78.57 3 21.43 14

>=40yrs 4 100.00 0 0.00 4

Sex

Male 16 80.00 4 20.00 20 0.5120 0.2650

Female 14 93.33 1 6.67 15

Group B Age groups

20-29yrs 18 90.00 2 10.00 20 10.4130 0.0050*

30-39yrs 11 84.62 2 15.38 13

>=40yrs 0 0.00 2 100.00 2

Sex

Male 17 100.00 0 0.00 17 10.4130 0.0090*

Female 12 66.67 6 33.33 18

Total 29 82.86 6 17.14 35
*p<0.05
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The patient-wise information along with VAS scores of both groups has been

presented in Tables 1 and 2.

As this was a randomized clinical trial, the distribution of variables of age and

sex was not under our control.

Age distribution among groups:

In Group A, 88.57% samples were below the age of 39yrs, 11.43% were

between 40-50 yrs of age (Table 4) (Fig.28)

In Group B, 94.28% samples were below the age of 39yrs, 5.71% were

between 40-50 yrs of age (Table 4) (Fig.28)

The mean age in Group A was 29.71 +/- 6.40yrs while the mean age in Group

B was 28.57+/- 5.94yrs (Table 4) (Fig.28)

Sex distribution among groups:

In Group A (n=35), 57.14% of the samples were male while 42.86% of the

samples were female. (Table 3) (Fig.27)

In Group B (n=35), 48.57% of the samples were male while 51.43% of the

samples were female. (Table 3) (Fig.27)

Distribution of VAS scores with different time points in Group A and Group B:

The highest score in Group A was score 2 (moderate pain) which was

observed in 5 samples at the end of 6 hrs out of which it continued for 24 hrs among 0

samples. (Table 6)
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The highest score in Group B was score 2 (moderate pain) which was

observed in 12 samples at the end of 6 hrs and did not continue for any other time

period. (Table 6)

Comparison of Group A and Group B with VAS scores at different time points

using Mann-Whitney U test:

At the end of 6hrs, though not statistically significant (p=0.1420), higher VAS

scores were observed in Group B than Group A, which were clinically significant.

(Table 6) (Fig. 31)

A statistically significant difference was observed with VAS scores between

groups A and B at the end of 24 hrs (p=0.0428) and not statistically significant 48 hrs

(p=0.831) with higher VAS scores observed in Group B than Group A. (Table 6) (Fig.

30)

Intra-group (Group A) pair wise comparison of VAS scores at6 hours, 24 hours,

48 hours and 72 hours by Wilcoxon matched pairs test:

A statistically significant difference (p<0.05) was observed between the VAS

scores at at all time periods 6 hours vs 24 hours, 6 hours vs 72 hours, 24 hours vs 72

hours, 48 hours vs 72 hours (Table 7)

Intra-group (Group B) pair wise comparison of VAS scores at Pre-op, 6hours,

24hours, 48hours and 72hours by Wilcoxon matched pairs test:

A statistically significant difference (p<0.05) was observed between the VAS

scores at at all time periods 6 hours vs 24 hours, 6 hours vs 48 hours, 6 hours vs 72

hours, 24 hours vs 48 hours, 24 hours vs 72 hours, 48 hours vs 72 hours (Table 8)
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Association between age and sex and VAS scores in Group A and B:

A higher VAS scores were obtained in age group 31-50 yrs Group A after 6

hrs (p=0.0630) (Table 9), 24 hrs (p=0.1370) (Table 10) and 48 hours (p=0.5120)

(Table 11) which were not statistically significant.

A statistically significant difference was observed with VAS scores between

males and females in groups A at the end of 6 hrs (p=0.040) (Table 9), not statistically

significant at 24 hrs (p=0.070) (Table 10) and 48 hrs (p=0.2650) (Table 11) with

higher VAS scores observed in females than males.

A statistically insignificant difference was observed with VAS scores with age

in Group B at the end of 6 hrs (p=0.1610) (Table 9) and 24 hrs (p=0.1330) (Table 10)

statistically significant difference at the end of 48 hrs (p=0.0050) (Table 11) with

higher VAS scores observed in 31-50 yrs age group.

A statistically significant difference was observed with VAS scores between

males and females in Group B at the end of 6 hrs (p=0.010) (Table 9), at the end of 24

hrs (p=0.0090) (Table 10), at the end of 48 hrs (p=0.0090) (Table 11) with higher

VAS scores observed in females than males.

Comparison of  time required for instrumentation of the canals in both groups:

The canal preparation time was significantly shorter in the Group B in

comparison with the Group A (5.66+/-1.16 min versus 10.94+/-1.49 min (p=0.0001)

(Table 5) (Fig.29).
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DISCUSSION

“Change is the only constant”- Heraclitus.

Change is the very core of evolution and without it, everything would look

alike and behave the same way. Evolution, hence is and will always be the most

primary virtue of change and technology is no exception!!!

Endodontics has come a long way from its origin with a constant upheaval in

technology.Manual stainless-steel instruments were initially used to prepare the root

canals. The downside of these files was its decreased flexibility, constant taper

mandating greater number of instruments for shaping the canal, thus making it an

arduous task. In addition, these files resorted to the push – pull motion that acts as a

piston to push the debris out apically leading to post-operative pain .10, 14, 55, 56

In an attempt to negate the lacunae’s observed in the stainless-steel files newer

files were introduced by Walia et al made from Nickel Titanium alloy. These files

were endowed with unique features of “super-elasticity” and “shape memory”.57

Change in technology also saw improvisation in the dental handpiece used to

mount the stainless-steel files to a more precision oriented endodontic handpieces

specific to the everchanging Rotary NiTi instrument systems since their genesis.59

Clinicians have always expected the newly introduced file systems to

incorporate the promising design features from the past, and amalgamate to it the

more recent technological advancements, enhancing its safety, making it more

efficient and simpler. The search for an ideal file system has seen the evolution of five

generations with the researchers still striving hard to fulfil the ideal requirements.
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First Generation file systems were first launched into the market in the

mid-1990s which imbibed the features of “passive cutting radial lands along with

fixed 0.04–0.06 tapers over the full working lengths.” The examples being

LightSpeed Endodontics (1992), Profile-Dentsply (1993) and GT system-Dentsply

(1998).[9,10]

Second Generation NiTi rotary files were introduced into in 2001 with

redesigned attributes of active cutting edges with greater cutting efficiency, with

inferior number of instruments required to achieve complete cleaning and shaping

than the previous generation. “Noteworthy systems in this generation are ProTaper

Universal-Dentsply, Hero Shaper-Micro-Mega, K3-SybronEndo.

In third generation of the NiTi rotary files, the metallurgic properties of the

alloys were tested using heating and cooling procedures. Incorporating M-wire,

R-phase and EDM technologies renders the instruments with high memory shapes and

low risk of separation. [19-22] Examples being: Profile GTX Series–Dentsply, K3 XF

Files-SybronEndo, (HyFlex CM)–Coltene, ProTaper Gold controlled memory (CM)

Files are examples of files in this series.

Reciprocation as a motion of canal preparation led to development of the

fourth generation of NiTi rotary instruments. Examples being: Wave One-Dentsply,

self-adjusting file (SAF)-ReDent Nova.[9,23,25-29]

In the Fifth Generation, the offset the center of rotation is the prime feature

increasing the efficiency of canal shaping. Examples: HyFlex/electrical discharge

machining (EDM)-Coltene, and ProTaper Next-Dentsply are important files of the

fifth generation.[23]
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ProTaper Next (PTN) is a 5th Generation rotary system with offset center of

mass, when in action mimics a “snake-like” movement. It is a conglomeration of five

files for instrumenting the canals, namely X1-corresponding to size 17/04 and colour

coding yellow, X-2 size-25/06 colour coding red, X-3 size-30/07 colour coding blue,

X-4 size-40/06 colour coding double black, and X5 size-50/06 colour coding double

yellow. Speed at which they are used is 300rpm and torque at 2.0-5.2Ncm. Along

with its offset design there is an unique intersection of two noteworthy design

features, the progressive percentage tapers on a single file and M-wire technology.14

ProTaper Gold (PG) (PG; Dentsply, Tulsa Dental Specialties, Tulsa, OK,

USA) came about with advanced metallurgy claiming to improve the cutting

efficiency and safety. PG rotary files feature twinning geometries as ProTaper

Universal (PU) system. It has been metallurgically aggrandized through heat

treatment technology.[9] PG files are available in eight sizes: SX (tip size 19 , taper of

0.04), S1 (18,0.02), S2 (20,0.04), F1 (20,0.07), F2 (25,0.08), F3 (30,0.09), F4

(40,0.06), and F5 (50,0.05).[10]

It has been observed that all instrumentation techniques, either manual or

mechanical even with the revisions of the file systems still cause unintentional

extrusion of debris into the periapical region. The extrusion of debris is attributed

even in cases where the instrumentation is limited to the minor apical foramina and

not exceeding it. The debris may include chips of dentin, microorganisms, remnants

of pulp tissue, irrigants or necrosed tissue.51 Extrusion of this debris beyond the apex,

leads to injury resulting in inflammatory reaction.
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The neurogenic component of inflammation, substance P and Calcitonin gene

related peptide (CGRP) amongst the various neuropeptides are expressed in the

periodontal ligament.39 The result of  liberation of the inflammatory mediators causes

changes in local adaptation and periapical tissue pressure, thus, causing pain.30 All

these factors culminate to  affect the sensory nerve fibres. Regardless of the type of

injury, the vehemence of the periradicular inflammatory response is directly

proportional to the graveness of the tissue injury.8This postoperative pain affects the

patient’s quality of life52 and in turn serves as a exemplar to judge the clinician’s skill.

Hence, postendodontic pain is an unwelcome occurrence for even the clinicians.

Studies also state that particular instruments and instrumentation techniques

express lesser debris as opposed to others.10 Thus, causing comparatively low

postoperative pain. On this account, constant research is in progress in terms of their

designs, alloy types and the motions employed to bring about an ideal preparation

with minimal postoperative pain.3

In-vitro studies contemplating the amount of apical extrusion of debris with

ProTaper Universal, ProTaper Next and ProTaper Gold file systems have concluded

that ProTaper Next and ProTaper Gold files were associated with significantly lesser

apical debris extrusion as compared to ProTaper Universal system. However, in in-

vitro (simulated) studies the outcomes cannot be directly deducted to in-vivo

situations .In clinical scenario’s the dental pulp and periapical tissues may function as

an innate hurdle for expulsion of this debris.18, 33, 34 as also, positive and negative

pressure at the apex, normal or morbid periapical tissues, prematurely developed roots

may affect debris extrusion in the periapical region. Demonstration of postoperative

pain could also be attributed to the host immune response.20
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Single visit RCT’s were demonstrated to have lower incidences of post-

operative pain and so were naturally opted by the patients.

Thus, a prospective randomized clinical trial was conducted with the aim of

clinically evaluating the postoperative pain after single visit endodontic treatment

using, ProTaper Next against the newly introduced ProTaper Gold rotary file system.

A study of the association of variables of age, sex along with the time required

for instrumentation of the canals was performed for comparison of the post-treatment

pain in the two groups.

“In the present study, samples were selected from the regular pool of patients

reporting to the Department of Conservative Dentistry And Endodontics, KLE V.K.

Institute of Dental Sciences, Belagavi. A total of 70 maxillary premolar teeth

requiring endodontic treatment were chosen by a single clinician after evaluation of

clinical and radiographic findings which were in accordance with specific inclusion

and exclusion criteria quoted in the materials and methods section.”

Sample size was estimated using the formula:

n = (Zα+Zβ)
2 (pq)2 = 35

d2

= 1 + 2 ÷ 2,   q=1-p

% of change in 1st group p1 = 27.59

% of change in 2nd group p2 = 62.50

Difference=d= 34.91

Zα=1.96 at 5% α-error

Zβ=1.037 at 5% β-error
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Sample size was estimated to be 35 per group including 10% dropout.

The acceptable rate ofdropout for randomized clinical trials is set at 10% any

value higher than 10% could affect the reliability and validity of the study.

The dentist-patient tie-up is a contract, requiring the patient to be above 18

years of age to enter the contract. As well as, individuals above 50 have reported to

have calcifications of some sort in the canals which would act as a hindrance during

treatment of the tooth as well as affect the total time required for preparation of the

canals.

Maxillary premolar teeth with two roots/ two canals were selected for the

study as they have straight roots which curtails frictional stress and torque demand on

the instrument. The instrument hence requires lesser force to be directed apically to

reach the working length minimizing the apical extrusion of the debris. Apical

gauging was done to exclude teeth where a #10 K-file was very resistant to movement

or if a #20 K-file easily went to working length.

A single clinician treated all the cases, to eliminate interpersonal variability in

the treatment between clinicians.

An apical preparation of ISO size 25 meets the requirements of canal

preparations. Therefore, the final preparation was done using ProTaper Next X2 and

ProTaper Gold F2 both having a tip diameter of 0.25mm. This eliminated any

variation that could occur due to non-standardization using different tip diameters.

In a study by Glennonet al5 it was observed that preoperative pain significantly

influenced postoperative pain. Hence, teeth which were diagnosed as asymptomatic

irreversible pulpitis due to carious exposure or teeth treated for prosthetic reasons
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were only included in our study. More than two teeth requiring root canal treatment

homolaterally were precluded since they can give a false positive reading due to pain

caused by any of these teeth which cannot be differentiated from one another.5

Isolation of badly mutilated teeth without adequate coronal structure is

challenging and hence warranting their exclusion. Teeth demonstrating negative

responses to percussion, palpation and mobility tests were included in our study as

there is a greater risk of post-operative pain in teeth with chronic apical

periodontitis.49

To detect the pulpal status, cold test and electric pulp tests were performed.

Teeth showing a negative response i.e non-vital teeth were excluded to eliminate any

bias that could have been created due to the pulpal status. This is in accordance with

Seltzer et al who stated an association of increased postoperative pain in

asymptomatic non vital teeth.71-75

In cases where we can get false VAS score due to patients with systemic

disease or immune incompetence, with the history of taking analgesic drugs and/or

antibiotic drugs or steroidal drugs that tend to reduce the prevalence and severity of

pain were not included from the study.

The patients were divided into two groups by randomization using the method

of ‘table of random numbers’:
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Group ‘A’ consisted of 35 teeth which were instrumented using ProTaper Next

(Dentsply-Maillefer) files upto size X2.

The Sx file was used to flare up the orifice in brushing stokes in outwards

directions, to eradicate the hindrances of dentinal triangles, relocating the coronal

most aspect of the canal distant from external root concavities,  replicating the desired

shape .The X1 (17/04) file was carried through the access and passively inserted with

outward brushing motion to full body of canal. This was followed by using X2

(25/06) in the same manner till the working length.

Group ‘B’ consisted of 35 teeth which were instrumented using ProTaper Gold

(Dentsply-Maillefer) files upto size F2.

The ProTaper Gold instruments used in this study were Sx, S1, S2, F1 and F2.

The instrumentation was implemented as guided by the manufacturer’s instructions.

Coronal flaring was done by the Sx file to remove any hinderances over the canal

orifices for better accessibility. Following the flaring the successive S1 and S2 files

were then used. The Shaping files (S1, S2) are responsible for shaping the coronal and

middle third parts of the canal. The small diameter at the tip (S1 - 0.17mm, S2 -

0.19mm) along with a narrow taper, increases as distance increases from the tip. This

results in the tip acting to guide the body of the instrument along the canal path which

minimizes file fracture. The Finishing files have a fixed taper for the apical 3mm of

the file which shapes the apical third of the root canal. The Finishing files used in this

study were the F1 (Tip diameter = 0.20mm) and F2 (Tip diameter = 0.25mm).61

No.10 K-file was moved in the canal during instrumentation to check the

apical patency while ensuring that there was no binding or enlargement of the apical
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foramen. Studies have proven that this procedure has little/no effect on the post-

operative pain.

Prior to instrumentation, the working length determination was done using an

apex locator (DentaPort ZX, J. Morita Mfg. Corp., Kyoto, Japan) which was

confirmed radiographically. Studies by Brunton et al, Hoer et al &Attin80 observed

that adjunctive use of electronic apex locator and radiograph was highly accurate to

determine WL than the radiographic technique by itself. According to study

Torabinejad states that unintentional overextension of root canal files during WLD

does not affect the post-operative pain.

After determination of WL, glide path was prepared with a #15 SS K-file by

“fed it in & pull” action which was in accordance to Ruddle’s technique. Due to this

motion the debris gets suspended in the irrigating solution instead of being forced out

beyond the apex which helps to reduce the risk of post treatment pain.

The irrigation protocol was as follows:

 After access cavity: flushed with 2mL of 3% NaOCl

 Between instruments: 2 mL of 3% NaOCl per canal

 After shaping: 5 mL of 3% NaOCl followed by 5 mL of 17% EDTA per canal.

At completion of preparation, the canals were irrigated with 3 mL of normal

saline and dried with sterile paper points.

Bystrom and Sundqvist 1983 proved that sodium hypochlorite has strong

antimicrobial activity irrespective of its concentrations and kills bacteria very rapidly.

However, concentrations above 2% have vital and necrotic tissue dissolving
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characteristics75-tejas. Therefore 3% sodium hypochlorite (Vishal Dentocare Pvt Ltd.,

India) was used as it is an effective antimicrobial which dissolves pulp remnants83.

EDTA is a chelating agent. When used as 17%EDTA (Canalarge; Ammdent,

Chandigarh, India) solution as anirrigant it helps to remove inorganic debris from root

canal and chelate the dentin. Similar name for this debris is smear layer which hinders

thorough irrigation of root canal system. Bystrom and Sundqvist in 1985 reported that

using 17%EDTA adjunctively to NaOCl ameliorates the antibacterial effectiveness of

NaOCl when it is used as an antibacterial agent. Hence 15% EDTA gel (Well Prep,

Vericom, Korea) was used in the current study.

To neutralize the various chemicals used as irrigants 0.9% sterile normal

saline (Amanta Healthcare Ltd., Gujarat, India) was used to flush out irrigants.

An epoxy resin based sealer (AH Plus® Sealer (DentsplyDeTrey, Konstanz,

Germany) was used in appurtenance to the guttapercha cones which corresponded to

the final instrument used for chemo-mechanical preparation followed by obturation as

this combination is reported to be the benchmark for obturation.87, 88

Pain is very subjective. It depends on patient’s pain perception and highly

governed by the various environmental factors, physical and psychological

factors.(Turk &Melzack 1992).90

The questions should be framed such that the patients completely understood

it, they can be easily explicated by statisticians and researchers alike.24 A modified

VAS (Visual Analogue Scale) was used for grading the intensity of pain as the scale

used here is 0–3 instead of 0–10 or 0–100. Smaller scales provided pronounced

relevance for comparing between groups rather than having a full gamut of values. To
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describe the pain very distinct descriptive words were used such as “no pain”- (0),

“mild pain”- (1), “moderate pain”- (2) and “severe pain”- (3) These were co-related

to numbers, and the combination had been validated in previous studies. This made

the scale easily understandable by the patients. A study reported in the Cochrane

Database of Systematic Review has advocated this scale for pain occurring post

endodontic treatment. They proposed that the magnitude of discomfort/pain must be

appraised in categories arranged in advanced order and exactly recounted with use of

analgesics. Thus, making it unerring basis for quantifying pain.49

The time at which pain score was marked down was at 6, 24, 48 and 72 hours

after completion of endodontic treatment. The time period of 12 hours was ostracized

as it was found to be unsuitable to contact the patient at that time.25In a study reported

by Pak et al and Pasqualini et al, presence of pain 4 days postoperatively is low,

whatever might be the type of technique or medication utilized.92, 93 Therefore no time

period was recorded after 72 hours.

Nonsteroidal anti-inflammatory drugs have been advocated as primary choice

medication for postoperative pain management after endodontic treatment. Ibuprofen

has been used in multitudinous investigations for pain relief after root canal

treatment.94It was advised only on-demand and not regularly as this could modify the

outcome of the study.

With true WLD operator dependent chemical factors such as irrigant

extrusion,wedging of irrigating needle and mechanical factors such as over-

instrumentation during root canal preparation and over obturation were averted.



Discussion

Page 60

Thus, the post-operative pain in this study could be narrowed down to

unmeant apical extrusion of debris created during root canal instrumentation.

The outcome obtained in this study stipulate that the postoperative pain

observed after root canal instrumentation with ProTaper Gold rotary file system

(Group B) was consistently higher than in instrumentation with ProTaper Next system

(Group A). Hence, the null hypothesis was repudiated.

Caciki et al in their in-vitro study observed that ProTaper Gold expulsed

higher amount of debris apically in comparison to ProTaper Next. Apical expulsion of

debris is firmly connected to the postoperative pain after endodontic treatment, we

can draw the inference that our result’s are homogeneous to the above mentioned

studies.

The design characteristics of ProTaper Next file system brags about its off-

centered rectangular cross section ensuring a “two point” contact to the root canal

wall at all times. The offset center results in the axis of rotation in the ProTaper Next

system to differ from the center of mass. This leads “snake-like motion” in the canal

could have amplified the removal of debris out of the canal coronally and not

apically.14, 18 Thus, reducing the postoperative pain.

Five files in ProTaper Gold group (Group B) in comparison to three files  in

ProTaper Next (Group A), steered increased debris production which is in accordance

to the previous studies stating file instrumentation time leading to higher with each

subsequent file. This debris gets compacted tightly along dentine walls which made it

harder to be flushed out of the canal.98
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In addition, the sizeable taper of 8% in PTG F2 file (Group B) as compared to

PTN X2 (Group A) which has only 6% taper, consequenced in more contact of the

instrument with the dentinal walls within the canal and therefore resulting in

aggressive cutting , thus increased debris production.34

The M-wire alloy used for assembly of ProTaper Next (Group B), in

comparison to the Gold metallurgy system used in ProTaper Gold (Group A), results

in higher flexibility due to low modulus of elasticity of the PTN files. Manufacturers

have claimed that this file design using R-phase treatment increase debris removal and

flexibility and allow the file to adjust to intra-canal torsional forces depending on the

amount of pressure placed on the file. This helps to sustain the canal curvature well,

causing lesser canal transportation than PTG100. Keeping up with the canal curvature

well has been observed to show lesser iatrogenic defects and thus reduced potential to

create and extrude debris100 and thus, inferior amount of postoperative pain.

No significant differences was observed between the postoperative pain in

Group A (PTN) and B (PTG) at 6 hours.

A major factor for this inconsequential difference could be the “Hawthorne

effect”. According to this effect there is change in behaviour of a subject owing to the

fact that special attention and status was received due to participation in an

investigation.102 Which could elicit them to overestimate their pain levels at the start

causing an apparent dissension until a day has passed.26Also the local anaesthetic

effect starts to wears off in a few hours which could be correlated to the pain

experienced at the end of 6 hours.
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In the outcomes of the present study, a motif was seen regarding the intensity

of pain encountered by patients within the group wherein the pronounced intensity of

pain, if any, was recorded 6 hours after the therapy, and subsequently it lowered

continuously (statistically significant, p<0.05) resulting in no pain at all in both the

groups at 72 hours.

As we have already stated in the above mentioned studies that post endodontic

pain does not last more than 72 hours, we found similar results in our study that no

pain was present at the end of 72 hours.

Pain scores of 1 and 2 come in the group of “post-operative discomfort”. Not a

single patient reported with a VAS score of 3 that denotes severe pain. The outcomes

of the present study were similar to study conducted by Arora et al, where the highest

reading obtained at any time during the study was 2.

Time required for canal preparation was taken from the first file used to check

canal patency till the last file used to instrument the canal for both the groups. This

measurement was including the time for canal preparation, time required to change

the files and time for irrigation.48The active time of canal preparation required when

using an instrumentation system is a vital factor contemplated by most clinicians

because of its impact on patient’s comprehensive comfort.16

This study also remarked that as the age advanced among the samples, the

severity of pain also decreased. These results are contradictory to Gufran Ali et al

who reported that increased pain in older individuals could be due to decreased pain

tolerance, reduced blood flow leading to more localization of infection and

inflammation and impeded healing.21
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On the other hand, few other studies have reported that foreseen and

encountered pain outcome levels associated with endodontic therapy notably

decreased with increasing age. This can be attributed to stoicism that increases with

age and potentially accounts for lower pain reports. No conclusive data that

progressive loss of sensitivity to nociceptive stimuli occurs with age. 108

In the present study, it was observed that the female patients experienced more

pain as compared to their male counterparts. These results are similar to Gufran Ali et

al21 and Ryan et al110 This could be attributed to fluctuating female hormone levels.21

The results obtained are in contrast with Arias et al28 who did not find any

relationship between gender and postoperative pain. This could be due to different

treatment protocol used in the studies.

The epitome of success in endodontics cannot be tallied directly to

postoperative pain. The short-term post-operative pain does not govern the

success/failure of endodontic treatment, rather it is based on long-term results.111

It should be noted that the results of this one clinical study are not exclusive to

all clinical cases, and further studies with a greater sample size and association

ofvariables are called for. Future research comparing the postoperative pain after root

canal preparation experienced by symptomatic patients is suggested.

Echoeing with the thought of SukantRatnakar, “Our future success is directly

proportional to our ability to understand, adapt and integrate new technology into our

work” the endodontists have adapted and excelled.
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CONCLUSION

Within the limitations of this study, the following conclusions are drawn:

 Postoperative pain was similar in patients irrespective of the file system used

at the end of 6 hours.

 Postoperative pain was significantly higher in patients undergoing root canal

instrumentation with the ProTaper Gold rotary instruments as compared to

ProTaper Next file system at the end of 24 hours.

 Highest intensity of pain was observed at 6 hours after the treatment, after

which the intensity of pain decreased in both the groups, with no pain

observed at 72 hours follow up.

 Higher postoperative pain was observed with older individuals. Moreover,

higher postoperative pain was observed with females as compared to males.

 The canal preparation time was significantly lesser in the ProTaper Next group

in comparison with the ProTaper Gold group.
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SUMMARY

The present randomized clinical trial was ventured on to evaluate and compare

two different rotary file systems, the ProTaper Nextsystem and the newly introduced

ProTaper Gold file system, on the occurrence of postoperative pain after a single visit

endodontic treatment. A total of 70 asymptomatic vital maxillary premolar teeth

requiring endodontic therapy in obedience to the specific inclusion and exclusion

criteria were chosen from the regular pool of patients presenting to the Department of

Conservative Dentistry and Endodontics, KLE V.K. Institute of Dental Sciences,

Belgaum. They were randomly divided into two groups:

1. Group ‘A’ consisted of 35 teeth which were instrumented using ProTaper Next

(DentsplyMaillefer) files up to size F2

2. Group ‘B’ consisted of 35 teeth which were instrumented using ProTaper Gold

(DentsplyMaillefer) files up to size X2

Important prognostic determinative factors (variables) of postoperative pain

like age and gender were recorded.

After obtaining written consent from the patient, local anesthesia (2%

lignocaine 1:80,000 adrenaline) was administered and rubber dam (Hygienic,

Coltene/Whaledent) applied on tooth for isolation. After sterilization protocol,

conventional endodontic access cavity was prepared. The working length (WL) was

determined using an apex locator (DentaPort ZX, J. Morita Mfg. Corp., Kyoto, Japan)

and reconfirmed with conventional radiograph. Glide path was then created by #15 K-

file.
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Subsequently, root canal preparation was accomplished by one of the

following two instrumentation systems, either with full-sequence rotary ProTaper

Gold files up to size F2 or full-sequence rotary ProTaper Next files up to size X2 in

obedience to the manufacturer’s instructions. An apical diameter of 0.25mm was

maintained for standardization purposes. For both the groups time required for

instrumentation was also measured.

Obturation was done with single cone obturation technique (either using or

ProTaperGold or ProTaper Next matching gutta-percha points) with an epoxy resin-

based sealer (AH Plus,DentsplyDeTrey, Konstanz, Germany). All canals were shaped,

cleaned and obturated in a single-visit.

The assessment of postoperative pain experienced by the patients was done

with a Visual Analogue Scale (VAS)at 6, 24, 48 and 72 hours. A list of adjectives was

used to designate the increasing pain intensities such as “no pain”- (0), “mild pain”-

(1), “moderate pain”- (2) and “severe pain”- (3) and for ease of recording these

adjectives were allocated numbers.

Intergroup pair wise comparison of VAS scores at different time points was

done using Mann-Whitney U test. Intragroup pair wise comparisonwas done using

Wilcoxon matched pairs test. Time required for instrumentation of the canals in both

groups was compared using unpaired t-test. The association of variables with

postoperative pain was compared in each group using chi square test.

A statistically significant difference was observed with VAS scores between

groups A and B at the end of 24 hrs (p=0.0428) with higher VAS scores observed in

Group B than Group A.
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The highest pain was observed at 6 hrs after the treatment after which the

intensity of pain decreased with no pain observed at 72 hrs in both the groups.In

Group A, a statistically significant difference (p<0.05) was observed between the

VAS scores at at all time periods 6 hours vs 24 hours, 6 hours vs 72 hours, 24 hours

vs 72 hours, 48 hours vs 72 hours. In Group B, a statistically significant difference

(p<0.05) was observed between the VAS scores at at all time periods 6 hours vs 24

hours, 6 hours vs 48 hours, 6 hours vs 72 hours, 24 hours vs 48 hours, 24 hours vs 72

hours, , 48 hours vs 72 hours.

Higher VAS scores were obtained with increasing age. Also, higher VAS

scores were obtained in females as compared to males. It was also observed that the

canal preparation time was significantly shorter in the Group B in comparison with

the Group A (5.49+/-1.06 min versus 11.28+/-1.72 min (p=0.0001)

Thus, it can be concluded that postoperative pain was significantly higher in

patients undergoing canal instrumentation with ProTaper Gold rotary instruments

compared with the ProTaper Next rotary instruments.
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ANNEXURE – V – PROFORMA

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

“Comparative Evaluation Of Post - Operative Pain After Single Visit Endodontic
Treatment Using ProTaper Universal And ProTaper Next Rotary File Systems:
A Randomized Clinical Trial”

Case History, Patient Assessment, Diagnosis And Treatment Plan

Name of the Patient :

O.P.D. Number :

Sex :

Age :

Address :

Chief Complaint :

History Of Present Illness :

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 – VI

‘VISUAL ANALOGUE SCALE’ SCORE SHEET

Department of Conservative Dentistry and Endodontics

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

Proforma(to be handed over to the patient)

“Comparative Evaluation Of Post - Operative Pain After Single Visit Endodontic
Treatment Using ProTaper Universal And ProTaper Next Rotary File Systems: A
Randomized Clinical Trial”

Name of the Patient :

O.P.D. Number :

Sex :

Age :

Address :

6 hours

24 hours

48 hours

72 hours

Medication taken, if any, when:_____________

Signature of the patient

Thank you for your participation in the study

No pain Mild pain Moderate pain Severe pain

No pain Moderate pain Severe painMild pain

No pain Mild pain Moderate pain Severe pain

No pain Mild pain Moderate pain Severe pain
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