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 A primary aim of all endodontic procedures, and most
notably of cleaning and shaping, is to remove canal
contents, specifically infective microorganisms and
necrotic tissues.

 Endodontists widely agree that a major biologic aim of
endodontic therapy is to eliminate apical periodontitis by
disinfection and sealing of root canal systems.

 “shaping and cleaning” more correctly reflects the fact
that enlarged canals direct and facilitate the cleaning
action of irrigants and the removal of infected dentin.
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Basic Objectives in Cleaning and Shaping

The primary objectives in cleaning and shaping the 
root canal system are to:

1. Remove infected soft and hard tissue

2. Give disinfecting irrigants access to the apical canal 
space

3. Create space for the delivery of medicaments and 
subsequent obturation

4. Retain the integrity of radicular structures
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Biologic & Mechanical Objectives

The preparation shape and antimicrobial
efficacy are intimately related through the
removal of infected dentin and the delivery of
irrigants.

Full incorporation of the original canals into the 
prepared shape

Leave as much radicular dentin as possible so as 
not to weaken the root structure
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Biologic & Mechanical Objectives

Endpoint of apical preparation 
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Biologic & Mechanical Objectives

A patency file is a small K-file 
(usually a size #10 or #15) that is 
passively extended just through 
the apical foramen.
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Biologic & Mechanical Objectives

Apical diameter 
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Coronal enlargement
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Canal Preparation Techniques

Hand Instrumentation
1. Standardized Technique

2. Step-Back Technique

3. Step-Down Technique
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Canal Preparation Techniques

Hand Instrumentation
4. Crown-Down Technique

5. Balanced Force Technique
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Canal Preparation Techniques

Rotary Instrumentation

ProFile instrument
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Canal Preparation Techniques

Rotary Instrumentation

ProFile instrument
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Canal Preparation Techniques

Rotary Instrumentation

K3  instrument
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Canal Preparation Techniques

Rotary Instrumentation

ProTaper instrument
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Canal Preparation Techniques

Rotary Instrumentation

Twisted File (TF) instrument
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Fracture Mechanisms
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 Torsional fracture occurs when an instrument tip is
locked in a canal while the shank continues to rotate,
thereby exerting enough torque to fracture the tip.
This also may occur when instrument rotation is
sufficiently slowed in relation to the cross-sectional
diameter.

 Flexural fracture occurs when the cyclic loading
leads to metal fatigue. NiTi instruments can
withstand several hundred flexural cycles before they
fracture.

Canal Preparation Techniques

Hybrid Techniques
 Combining various NiTi preparation systems have been suggested

to address certain shortcomings of current instruments.

 The technique involves the use of a variety of instruments:GG drills
and K-files for establishing straight-line access; ProTaper
instruments for body shaping and apical preenlargement; NiTi K-
files or LightSpeed instruments
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Canal Cleaning Techniques
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Canal Cleaning Techniques
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Canal Cleaning Techniques

1. Sodium Hypochlorite (NaOCl) 

2. Chlorhexidine (CHX)

3. Iodine Potassium Iodide (IKI)

4. MTAD (mixture of tetracycline, acid, and detergent)

5. Ethylenediamine Tetra-Acetic Acid (EDTA)

6. Calcium Hydroxide  (Ca(OH)2)

 The tissue-dissolving and disinfecting properties of NaOCl
currently make it the irrigant of choice. EDTA should be
used at the end of a procedure to remove the smear layer,
followed by another flush with NaOCl for maximum
cleaning efficiency.
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Canal Cleaning Techniques

Irrigation Modes and Devices
1. Syringe Delivery
2. Manually Activated Irrigation
3. Sonically Activated Irrigation
4. Ultrasonically Activated Irrigation
 The difference lies in the oscillating

movements: sonic devices range between
1500 Hz and 6000 Hz, and ultrasonic
equipment requires vibrations greater than
20,000 Hz.

 Passive ultrasonic irrigation is defined as
activation of the rinsing agent without
simultaneous preparation of the root canal
walls.
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Canal Cleaning Techniques

Irrigation Modes and Devices

5. Negative- and Positive-Pressure Irrigation

EndoVac RinsEndo system
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Obturation of the cleaned and shaped root 
canal system
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 Three-dimensional obturation of the radicular space 
is essential to long-term success. The canal system 
should be sealed apically, coronally, and laterally.

Timing of Obturation
Factors influencing the appropriate time to obturate a 

tooth include:
1. Patient’s signs and symptoms, 
2. Status of the pulp and periradicular tissue, 
3. Degree of difficulty, and 
4. Patient management.
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Obturation of the cleaned and shaped root 
canal system
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Timing of Obturation
Vital Pulp Tissue
 When pain occurs as the result of irreversible pulpitis,

obturation can occur at the initial visit.
Necrotic Pulp Tissue
 When patients present with acute symptoms caused by pulp

necrosis and acute periradicular abscess, obturation is delayed
until the patient is asymptomatic.

 Obturation can be performed after cleaning and shaping
procedures when the canal can be dried and the patient is not
experiencing swelling.

 Difficult cases may require more time for preparation and can be 
managed in multiple appointments.

 Patients may require multiple short appointments because of 
medical conditions.

Obturation of the cleaned and shaped root 
canal system
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Length of Obturation

 Apical point of termination has been
approximately 1 mm from the radiographic apices
as determined by radiographs.

Preparation for Obturation

 Smear layer removal
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Obturation of the cleaned and shaped root 
canal system
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The Ideal Root Canal Filling

Obturation of the cleaned and shaped 
root canal system
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Types of Sealers
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Obturation of the cleaned and shaped 
root canal system
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Types of Sealers
 Zinc Oxide and Eugenol (Rickert

and Dixon, Pulp Canal Sealer and
Pulp Canal Sealer EWT, Procosol,
Roth’s Sealer , Tubli-Seal, Wach’s
sealer)

 Calcium Hydroxide Sealers
(Sealapex, Apexit and Apexit Plus

 Noneugenol Sealers
 Glass Ionomer Sealers (Ketac-

Endo, Activ GP)

Obturation of the cleaned and shaped 
root canal system
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Types of Sealers
 Resin (AH-26, AH Plus, EndoREZ, 

Diaket, Epiphany and RealSeal)
 Silicone Sealers (RoekoSeal, 

GuttaFlow)
 Bioceramic
Sealer Placement
 Master cone, 
 Lentulo spirals, 
 Files and reamers, 
 Ultrasonics.
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Obturation of the cleaned and shaped 
root canal system
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Core Materials

Obturation of the cleaned and shaped 
root canal system
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Core Materials

 Silver Cones

 Gutta-Percha (20% gutta percha, 65% zinc oxide, 
10% radiopacifiers, and 5% plasticizers)
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Obturation of the cleaned and shaped 
root canal system
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Core Materials

 Activ GP: Single cones are used with a glass 
ionomer sealer.

 Resilon: The resin sealer bonds to a Resilon core, 
and attaches to the etched root surface. 

Obturation of the cleaned and shaped root 
canal system
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 Custom Cones
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Obturation of the cleaned and shaped 
root canal system
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Methods of Obturation

Lateral Compaction

Obturation of the cleaned and shaped 
root canal system
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Warm Vertical Compaction
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Obturation of the cleaned and shaped 
root canal system
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Continuous Wave Compaction Technique

Obturation of the cleaned and shaped 
root canal system
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Continuous Wave Compaction Technique
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Obturation of the cleaned and shaped 
root canal system
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Warm Lateral Compaction

 An appropriate-size Endotec II tip is selected.

 The sizes consist of #.02/20 and #.02/40. The 
device is activated and the tip is inserted beside 
the master cone to within 2 to 4 mm of the apex, 
using light pressure.

Obturation of the cleaned and shaped 
root canal system
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Thermoplastic Injection Techniques

 The Obtura III, Calamus , Elements, HotShot, and 
Ultrafil 3D
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Obturation of the cleaned and shaped 
root canal system
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Carrier-Based Gutta-Percha

 Thermafil, Profile GT Obturators, GT Series X 
Obturators, and ProTaper Universal Obturators
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Obturation of the cleaned and shaped 
root canal system
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Thermomechanical Compaction

 McSpadden Compactor, with flutes similar to a 
Hedström file but in reverse.When activated in a 
slow-speed handpiece the instrument would 
generate friction, soften the gutta-percha, and 
move it apically.
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 Dentin chips

 Calcium hydroxide

 Immature teeth exhibiting pulp necrosis or teeth
with apical resorption were treated with calcium
hydroxide to establish an apical barrier
(apexification) before obturation.

 MTA
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Coronal Orifice Seal
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 Cavit

 A resin-modified glass ionomer cement
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Cleaning and Shaping of the Root Canal System, Chapter 9.

Obturation of the Cleaned and Shaped Root Canal System, Chapter 10. 
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