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LEARNING OBJECTIVES:
Each participant should acquire a thorough knowledge of the materials and methods available for obturating the root canal system.

MAIN POINTS:
At the conclusion of the lesson, each participant should:

#1 -
Understand the rationale for obturating the root canal system.

#2 -
Understand the indications for obturating the root canal system.

#3 -
Understand the objectives involved in obturating the root canal system.


#4 -
Understand the indications for various core materials.


#5 -
Understand the indications for endodontic sealer.

#5 -
Understand the underlying principles specific to lateral condensation, vertical  condensation, warm gutta-percha, solid core carrier systems and the thermoplasticized gutta-percha techniques.

Introduction

Endodontic Triad



1.  Debridement



2.  Sterilization



3.  Obturation


B.
The Hollow Tube Theory



Rickert and Dixon



The controlling of root surgery.



Transactions Eighth International Dental Congress 


1931




"Circulating elements diffusing out of the open 



ends of the implanted tubes were not tolerated by 


the vital tissues."



Torneck



Reaction of rat connective tissue to polyethylene tube 


implants.



Oral Surg 1966, 1967




"The high incidence of periapical disease 




associated with partially filled canals relates 



more to inadequacies of the debridement 




procedures than to inadequacies of the root canal 


filling."


C.
Reasons for Obturating the Root Canal System

1.  Eliminate all avenues of leakage from the oral cavity or the periradicular tissue into the root canal system

2.  Seal within the system any irritants that cannot be fully removed during canal cleaning and shaping procedures.


D.
Indications for Obturation



1.  The patient is asymptomatic.



2.  The temporary filling is intact.



3.  The canal is dry or can be easily dried.



4.  The canal is properly prepared.


E.   One-visit endodontics - "One Shots" are not indicated for every tooth or for every patient but offer the clinician much flexibility in endodontically treating a wide variety of teeth.  If the practitioner questions his or her ability to complete endodontic treatment in one visit, for whatever reason, the decision should be made to opt for a multi-visit treatment plan.



1.  Indications for one-visit endodontics




a.  Teeth with vital pulps.




b.  Teeth with associated sinus tracts.




c.  Teeth with necrotic pulps (asymptomatic)




d.  The canal is easily dried.



2.  Contraindications for one-visit endodontics




a.  Teeth with necrotic pulps (symptomatic).




b.  Teeth with associated periradicular swellings.




c.   Retreatment of teeth with previous silver cone 


fills.




d.  The canal cannot be dried.

II.  Filling Material


A.  Ideal filling material



1. Easily manipulated



2. Dimensional stability



3. Conforms to contours of the canal



4. Not irritating to periapical tissues



5. Impervious to moisture and nonporous



6. Insoluble, not corrode or oxidize



7. Bacteriostatic



8. Radiopaque



9. Not discolor the tooth



10. Easily sterilized



11. Removed easily


B.  Types of filling materials



1.  Paste



2.  Solid


C.  Pastes



1. Zinc oxide and eugenol


D.  Solids

           
1.  Gutta-percha




Goodman, Schilder and Aldrich

The thermomechanical properties of gutta-percha. II.  The history and molecular chemistry of gutta-percha.




Oral Surgery 1974





- Natural rubber



   


-- cis-polyisoprene





- Gutta-percha


        
   


-- trans-polyisoprene




Schilder, Goodman and Aldrich

The thermomechanical properties of gutta-percha. III. Determination of phase transition temperatures of gutta- percha.




Oral Surg 1974





- Alpha trans-polyisoprene






--  naturally occurring gutta-percha






--  brittle





- Beta trans-polyisoprene

-- commercially available gutta-percha



2.  Composition of Dental Gutta-Percha Cones




a) gutta-percha


= 19-22%




b) zinc oxide


= 56-75%




c) heavy metal sulfates

=   2-17%




d) waxes and resins

=   1- 4%



3. Rejuvenation




Sorin, Oliet, et. al.




Rejuvenation of aged (brittle) gutta-percha cones.




J Endodon 1979

- Alpha form of gutta-percha can be converted to beta form

- Immerse "brittle" gutta-percha cone in hot tap water (>55 C)



- Immediately immerse gutta-percha cone vertically in cold water (<20 C)

III.  Root Canal Sealers


A.  Purpose



1. Binding agent



2. Lubricant



3. Filler



4. Obturate lateral canals


B.    Properties of an Ideal Sealer



1.  Tissue-tolerant



2.  Does not shrink



3.  Sets slowly



4.  Adhesive



5.  Radiopaque



7.  Nonstaining



8.  Soluble in solvent



9.  Insoluble to oral/tissue fluids



10. Bacteriostatic



11. Creates a seal


C.  Types of Sealers


1. Absorbable 




- Kerr Sealer (Rickert, 1931)




- Grossman's Sealer (1936, 1958, 1974)




- Roth Root Canal Cement




- Tubliseal (1961), Tubliseal EWT (1996)

- Sealapex

2. Nonabsorbable

- Diaket (polyvinyl resin, 1951)

- AH-26 (epoxy type resin, 1957)

- Resin

- Ketac Endo

D. Roth Root Canal Cement

1. Powder components:

- Zinc oxide



42 % - Filler

- Staybelite resin


27 % - Adhesive

- Bismuth subnitrate

15 % - Smooth

consistency

- Barium sulfate


15 % - Radiopacity


- Sodium borate anhydrous 
  1 % - Plasticity



2.  Liquid component:


         

- Eugenol 



100 %

IV.  Techniques for Obturating with Gutta-Percha

A.  Compaction versus Condensation

B.  Lateral Compaction  (Cold Lateral Compaction)

1.  Dry canal with absorbent points; check length of canal(s)

Check canal preparation

Allison, Weber and Walton

The influence of the method of canal preparation on the quality of apical and coronal obturation.

J Endodon 1979

"The quality of the apical seal was related directly to the method of canal preparation.  The method which permitted deeper penetration 
of the spreader resulted in a seal closer to the prepared length."

** Check canal preparation with  finger spreader or D11T .  Spreader should penetrate to 1mm short of working length in empty canal.  



3.  Sterilize gutta-percha points




Senia, Marraro, Mitchell, Lewis and Thomas

Rapid sterilization of gutta-percha cones with 5.25% sodium hypochlorite.




J Endodon 1975

"A one-minute immersion time of gutta-percha in undiluted Chlorox accomplished sterilization against a variety of gram-positive, gram-negative and spore-forming microorganisms."



4.  Fit master cone

Size of master cone normally should correspond to size of master apical file and fit to working length.



5.  Place sealer into canal




Wiemann and Wilcox

In vitro evaluation of four methods of sealer placement.




J Endodon 1991

Compared effectiveness of sealer placement using a file, lentulo spiral, gutta-percha cone, or ultrasonics.  No significant difference 
was found amongst the groups.  In all groups, the poorest sealer 





placement was seen in the apical third.



6. Place sealer on master cone and seat to place.

7. Laterally compact gutta-percha with spreader (finger or D11T) and accessory gutta-percha cones




Allison, Michelich and Walton

The influence of master cone adaptation on the quality of the apical seal.




J Endodon 1981

"Microleakage of canals obturated with lateral condensation of gutta-percha and sealer was directly related to the shape of the prepared canal.  There was little or no microleakage if the canal shape had sufficient taper to permit spreader penetration to within 2 mm of the prepared length."

a.  Place spreader into the canal exerting apical as well as lateral pressure 
 

b.  Remove spreader / insert size 25 accessory gutta-percha cone

              

c.  Repeat steps a-b 





* Take a radiograph to check obturation 




d.  Use a heated instrument to remove excess




e.  Vertically compact with pluggers



8.  Seal access cavity


C.  Canal Warmed Gutta-Percha techniques



1. Vertical Compaction of Warm Gutta-Percha




Schilder




Filling root canals in three dimensions.


         

Dent Clin N Am 1967

2.  Sectional 




Fahid and Taintor




Sectional warm gutta-percha technique.  




Gen Dent 1985

2. Warm Lateral Compaction

a. Endotec

Touch N Heat

"Continuous Wave of Condensation" Technique

a. System B


D.  Thermoplasticized Gutta-Percha Techniques



1. Injectable gutta-percha techniques




a.  Obtura System



   

1) Unitek



            

High temperature (160 C)






** Obtura II -- Texceed Corporation






Yee, et. al. 

Three dimensional obturation of the root canal using injection-molded, thermoplasticized dental gutta-percha.






J Endodon 1977



   

2) Components






a)  Control unit




 

b)  Delivery unit




 

c)  Applicator tip



3) Technique



   

4) Clinical application






a)  Internal resorption






b)  Severe root curvature






c)  Periapical surgery




   


Flath and Hicks 

Retrograde instrumentation and obturation with new devices.




   


J Endodon 1987

Ultrafil System


1) Hygienic

b. 

Low temperature (70 C)




 

Michanowicz and Czonstkowsky

Sealing properties of an injection-thermoplasticized 
low temperature (70 C) gutta-percha: a preliminary study.




      

J Endodon 1984



   

2) Components




 

a)  Gutta-percha cannules




 

b)  Heater

                 



c)  Syringe



   

3) Gutta-percha cannule






a)  reservoir of gutta-percha






b)  22 gauge needle



   

4) Heater



   

5) Syringe



   

6) Clinical application

LaCombe, Campbell, Hicks, and Pelleu

A comparison of the apical seal produced by two thermoplasticized injectable gutta-percha techniques.   






J Endodon 1988

"Lateral condensation resulted in less linear dye leakage than either low- or high- temperature thermoplasticized injectable GP and resulted in 

fewer overextensions than the low-temperature 

thermoplasticized injectable GP technique."



2. Solid-core carrier systems




a) Thermafil

Gutmann, Saunders, Saunders, and Nguyen

An assessment of the plastic thermafil obturation technique, Part 2.  Material adaptation and sealability.





Int Endod J 1993

"There is no difference in degree of leakage when comparing GP/LC and Thermafil after up to 5 months of in vitro storage."     





Reader, Himel, Germain, and Horn

Effect of three obtruration techniques on the filling of lateral canals and the main canal.  





J Endodon 1993

"Warm GP techniques increase the density of fill."  




Less sealer is noted between individual GP points.




b) Densfil




c) Alpha Seal




Ingle  1995

"A new paradigm for filling and sealing root canals."

3. Hollow-core carrier system

4.  Pre-softened non-injectable techniques




a)  SuccessFill




b)  Trifecta

E.  Chemically Plasticized Gutta-Percha



1.  Kloropercha



2.  Chloropercha



3.  Eucapercha



4.  Custom-fit master cone

Keane and Harrington

The use of a chloroform-softened gutta-percha master cone and its effect on the apical seal.



J Endodon 1984

A 1-s dip in chloroform to form the primary cone was optimal.  

This resulted in as good an apical seal statistically as a master cone fitted to 1mm short of WL.



a)  Select master cone and index at WL

 


b)  Irrigate canal with sodium hypochlorite

c)  Dip apical 2-3 mm of master cone into chloroform for 1 second



d)  Allow master cone to dry



e)  Dry canal with absorbent points



f)  Place sealer into canal



g)  Reinsert master cone



h)  Laterally compact gutta-percha with spreader and accessory cones 


F.  Thermomechanical Compaction



1.  McSpadden compactor



2.  JS Quick-Fill



3.  NT condenser / Microseal


G.  Calcium Hydroxide Apical Plug



1.  Indications for apical barrier technique

              

Weisenseel, Hicks, and Pelleu

             

Calcium hydroxide as an apical barrier.

              

J Endodon 1987

"A mechanical barrier can be created in the tooth with an open apex and leakage can be minimized when an apical plug is present.  The single appointment technique may offer an alternative to apexification procedures that require multiple appointments."

V.
 Silver Points

 
Seltzer, Green, Weiner, and DeRenzis

A scanning electron microscope examination of silver cones removed from endodontically treated teeth.


Oral Surg 1972

** Corrosion products formed at end of failed silver point cases.  Surface compound of silver amine sulfate amide hydrate which is cytotoxic to tissue culture cells.

** Sulfur required for cytotoxicity obtained from amino acids, heparin, thiamine, and other compounds in blood, cementum, bone, and saliva. 
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