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• Sulphur      not Sulfur

• Albums      not playlists

• O Levels    not GCSEs

• 5th form upper 6th not years 12 and 14

• First Division     not  Premiership 

• George Best       not  Messi





Overview Slide

• Aims of RCT 

• Stainless Steel Files

• Nickel Titanium Files

• New Sealants





Aim of Root Canal Treatment

• To eliminate the infection 

• (removal of biofilm)

• Stop re-infection of the root canal system



Objectives of Root Canal 
Treatment

• Clean

• Shape

• Obturate



Root Canal Systems



Cleaning and Shaping

• It is important to appreciate that files 
produce shape, but it is essential to 
understand that irrigants clean a root canal 
system.

• H.Schilder



Cleaning and Shaping

• Well shaped canals allow

• Effective cleaning

• Three dimensional obturation



• Shape

• Clean

• Obturate







Cleaning and Shaping

• What is adequate shape?

• At least a fine medium or medium cone

• Y Yana 1989



Measurement of Fine Medium 
point









Cleaning and Shaping

• Dr Christine Sedgely

• Apical size 60

• Straight curved canals





Clean

• Strength of irrigant

• Type of irrigant
» Sodium Hypochlorite

» Chlorhexidine

» Iodine

» Hydrogen peroxide

» Ionised water

» Ozone

» PAD



































3 Forces of Adhesion
• Dipole dipole

• Van de Waals

• Hydrogen bonding 



Churchill's Solution

• Iodine 16.5g

• Potassium iodide 3.5g

• Distilled water 20g

• 90% ethanol 60g





























Shape

• Continuously tapering preparation-ideal 
taper

• Create resistance form to pack GP

• Retain enough residual dentine-original 
anatomy maintained

• Position of apex maintained

• Foramen as small as possible -doubling the 
file size increases area four fold  ?patency 



Cleaning Techniques

• Crown down

• Modified crown down

































Stainless Steel Instruments







Hand Files

• 16 mm cutting blade

• .02 mm increase per mm

• % change of tip diameter of 10 to 15 is 50%

• 20 file 33% larger than a 15

• 55 file 10% larger than 50



Hand Files

• Size 10

• 16mm back

• .02 x16 =.32

• .32 +.10=.42
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Files and Reamers

• Reamers lack flexibility in large sizes

• K files less risk of torsional fracture

• Flexible K files

• Hedstrom files cuts on withdraw

• S files



Gates Glidden Burs
Pesso Reamers



Problems with Stainless Steel 
Files

• Difficult to clean and shape narrow canals 

• Files .02 taper (.02 for every 1mm)

• During preparation more of each instrument 
becomes engaged



Problems with Stainless Steel 
Files

• Canal transportation

• Ledges 

• Zips 

• Danger areas







Filing Techniques

• Watch Winding

• Circumferential 

• Balance Force

• Pull Motion















































Experience 

• Stress, psychological distress, burnout and 
perfectionism in UK dental students 

• BDJ Nov 2020

• 35% maladaptive perfectionists

















Types of Sealant 

• BIOCERAMICS

• Zinc oxide/eugenol

• Calcium hydroxide

• Silicone

• Glass ionomer 

• Epoxy 

• Methylacrylate



Bioceramic Sealers 

• Calcium Silicate

• MTA 



Calcium Silicate 



Calcium Silicate



Calcium Silicate 



Calcium Silicate



Advantages of Bioceramic 
Sealers 

• Biocompatible - Non toxic. Non shrinking. 
Chemically stable 

• Great dentine adaptation-tubule penetration 

• Chemical bond-form hydroxyapatite on 
setting causing bond to dentine

• Antibacterial- calcium hydroxide on setting 
high PH

• Osteo conductive- alkaline phosphatase, 
neutralizes lactic acid













Functions of Sealants 

• Seal - voids, accessory canals and 
multiple foramina 

• Form a bond between filling material and 
wall canal 

• Act as a lubricant when placing core root 
filling 

• Entombing of any remaining bacteria 



Rotary Nickel Titanium 
Instrumentation of Root Canals

• Nick Wright BDS FDSRCS

• Specialist in Endodontics



?



10,000 Hours of Practice

• 7 HOURS PER DAY CONSTANT ROOT CANAL 
TREATMENT

• 35 HOURS PER WEEK

• 140 HOURS PER MONTH

• 1820 HOURS PER YEAR

6 YEARS TO GET 10,000 

hours of practice to become a world champion 













Max-I-Probe

• Dimensions

• 30 gauge needle

• Between size 30-35





Root Canal Systems



Tooth morpholgy 

• Crown 10 mm root length 9-15 mm

• Coronal 1/3 middle 1/3 apical 1/3





Microsoft Clip 
Gallery





Cleaning Techniques

• Crown down

• Modified crown down



Coronal  Enlargement

Straight line access

Better tactile control at apex

Hold greater volumes of irrigant

Stops inoculation of apical third



Apical third finishing 

• Gain canal curvature

• Establish patency?

• Working length

• Gauge apical cross sectional diameter
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ProTaper S1 

• Tip size 17



ProTaper S2

• Tip size 19



ProTaper SX

• Tip size 19



ProTaper F1

• Tip size 20

• Apical taper 7%



ProTaper F2

• Tip size 25

• Apical taper 8 %



ProTaper F3

• Tip size 30

• Apical taper 9%



ProTaper F4

• Tip size 40

• Apical taper 6%



ProTaper F5

• Tip size 50

• Apical taper 5%









Apicectomy Case 1 













• .02      .04        .06 Taper 





























Minimally Invasive Endodontics

• A New Diagnostic System for Assessing 
Pulpitis and Subsequent Treatment Needs

• Wolters, Duncan, Tomson, Karim, 
McKenna, Dorri, Stanvaltaite, and van de 
Sluis



Minimally Invasive Endodontics

• Irreversible pulpitis-- necrosis mainly in the 
coronal pulp not radicular



Minimally Invasive Endodontics

• Endolight—Pulpotomy

• Preverses immunoligacal fuctions ans tooth 
structure

• Simplifies treatment

• Causes little pain

• Reduces costs



Minimally Invasive Endodontics

• Initial Pulpitis

• Mild Pulpitis

• Moderate Pulpitis

• Severe Pulpitis



























Re RCT/ Healing 



Nickel Titanium

• Files cut from blanks

• Retain flexibility in increased taper

• Taper 02-12 %



Properties of Nickel-Titanium

• Biocompatible

• Less resistance to Bending than stainless 
steel

• 2-3 times more flexible than stainless steel 

• Hardly corrodes





Nickel-Titanium Alloy

• Nickel 55%

• Titanium 45%

• Shape memory alloy

• When subjected to 125 degrees C

• Super elastic - returns to original state when 
unloaded



Properties of Nickel-Titanium

Resistance to cyclic fatigue

• Allows files to be used in full rotation

• Cyclic fatigue study by Pruett size 30 and 
40 Light speed instruments 

• Torque load less than stainless steel

• Torsional overload   instrument will fracture 
in 1/6 of a second





Changes of File Design
with Ni-Ti Instruments

• Files of greater taper than .02

• Range .02-.12

• Tip design

• Radial lands

• Rake angle











Engine Driven Ni-Ti Files

• Electric motor

• Variable speed motor 150-2000 RPM

• High torque

• Now variable torque 

• Auto reverse

• Appropriate handpiece







































General Guidelines with Ni-Ti
Rotary Files

• Straight line access

• Crown down approach

• Keep well lubricated

• Do not overuse files







General Guidelines with Ni-Ti 
Rotary Files

• Use Light apical pressure

• Never force instrument  apically

• Use in and out motion (light pecking 
pumping)

• Keep file in constant motion 

• Never stop file in canal





Some Rotary Ni-Ti Systems

• Quantec files M Two

• ProTaper Reciproc

• Lightspeed  

• K3

• Triniti

• GT files   

• Hero files

• Profiles

• Race

• BioRace

• Twisted











M two  sequence

• Negotiate full length of canal with size 10 
hand file

• Followed by

• 10/.04

• 15/.05

• 20/.06

• 25/.06



M two further shaping

• If using vertical condensation or apex 
greater than .25mm

• 30/.04

• 35/.04

• 40/.04



M two further shaping

• Other instruments

• 25/.07



Reciproc



ProTaper



ProTaper







ProTaper

• Convex triangular cross section

• Helical angle and pitch

• Variable tip diameters

• Modified guiding tip

• Short handles

• 250-300 rpm









ProTaper



ProTaper



ProTaper



ProTaper



ProTaper



ProTaper



ProTaper





















ProTaper Dimensions

• SX tip 19   3mm 35    5mm 55

• S1 tip 17 3+mm30 5mm 50

• S2 tip 20 2mm 30 5mm 50



ProTaper dimensions

• F1 tip 20 3mm 45  4mm 50

• F2 tip 25 2mm 45 3mm 55 4+mm 60

• F3 tip 30 2mm 55



ProTaper

• Expand the deep shape- F2 2mm F 3mm

• Larger canal diameters

• Fixed taper pecking action –ProTaper 
lateral brushing action

• Speed of penetration clogging of blades





• The effect of instrument type and preflaring 
on apical file size determination

Tan and Messer IEJ Sept 2002





ProTaper

• 21 and 25 lengths

• Cost               pack of six













Quantec

Modified crown down technique

• Negotiation

• Shaping

• Apical preparation





Quantec Protocol

• Negotiation 

• Establish straight line access

• Irrigate with sodium hypochlorite

• Identify canal orifices

• Explore canal orifices with size 10 and 15 
hand files 



Quantec New Protocol

• Negotiation continued

• Quantec .06 taper 25 tip to just short of 
apical one third

• Determine working length with 10 or 15 
hand file 

• Establish guide (glide) path for Ni-Ti 
instruments with hand files 15 –25 hand 
files 



Quantec New Protocol

• Shaping- passive insertion of instruments

• .12  25

• .10  25

• .08  25

• .06  25

• .05  25

• .04  25

• .03  25

• Until .06 or .05 reaches working length



Quantec New Protocol

• Recheck working length

• Check the first hand file that binds at working 
length

• If larger resistance form required complete 
preparation with .02  40 or 45 Ni-Ti instruments

• EDTA

• Sodium hypochlorite



Problems with Rotary Ni-Ti 
Instruments

• Instrument Breakage

• Excessive surface engaged

• Plus inadequate cutting efficiency 

• Too much apical pressure 

• Staying too long in canal



Problems with Rotary Ni-Ti 
Instruments

• Natural obstructions and anatomical traps

• Torsional Overload

• Files tend to thread themselves into canal  

• Difficult to access canals in handpiece

• Lost of tactile feel when shaping with 
tapered files 

• Do not show curvature of canals   elastic 
memory







Research Finding

• Influence of rotational speed,torque and 
operator’s proficiency on Profile failures 
Yared Dagher and Machtou IEJ 2001

• Speed 150 250 and 350 

• Torque 

• Operator 



Overview

• Problems with NiTi files

• Obturation Techniques

• Discussion













Obturation

• Lateral Condensation

• Vertical Condensation 

• Chloroform dip

• Paste fillers

• Thermomechanical compaction

• Thermoplastisized GP Obtura Ultrafil

• Continuous wave

• Simplifil

• Use of Ultrasonics





































Obturation

• Cold lateral condensation

• Warm lateral condensation

• Vertical condensation

• Continuous wave condensation 

• Thermoplastisized techniques

• Cements 



Discussion
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