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IMPORTANCE OF INSTRUMENTATION

Make...“a shape that facilitates 
optimal irrigation, debridement and 
placement of local medicaments and 
permanent root filling.”
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OBJECTIVES FOR INSTRUMENTATION

• INSTRUMENT DESIGN FACTORS 

• SHAPING EFFECTIVENESS OF VARYING TAPERS 

• FLEXIBILITY AND FATIGUE RESISTANCE/METALLURGY 

• USAGE RULES AND PROTOCOLS
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ENDODONTIC FILE DESIGN ELEMENTS
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FIXED TAPER
D16

D1

.02 Taper

.32 mm 
Increase

D16

D1

.04 Taper

.64 mm 
Increase

D16

D1

.06 Taper

.96 mm 
Increase
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VARYING TAPER

D16

D1

.11 Taper

D16

D1

.04 Taper

D16

D1

.03 Taper

.10 Taper .055 Taper .045 Taper

.45 Taper .065 Taper .09 Taper

.02 Taper .07 Taper .09 Taper
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CROSS SECTIONS

Hedstrom File

Unifile®K-Flex®

ReamerK-File

U-Blade 7



RAKE ANGLE
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PITCH / HELICAL ANGLE
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ROTATION - RECIPROCATION
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NITI PHASES
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twinned martensitede-twinned martensite

Cooling

Hea
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g
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NITI AND METAL TREATMENTS
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METALLURGICAL CONSIDERATIONS 

• INSTRUMENT WEAR 

• MECHANICAL PROPERTIES 

• CYCLIC FATIGUE 

• TORSIONAL RESISTANCE 

• CUTTING EFFICIENCY 

• CORROSION  

• STERILIZATION
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METALLURGIC CONSIDERATIONS - CORROSION

• SHORT TERM CONTACT 
BETWEEN NAOCL 
AND EDTA  
CAUSED 
ALTERATIONS 
IN THE SURFACES
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CARDINAL RULES - STRAIGHT LINE ACCESS
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CARDINAL RULES - GLIDE PATH 
AND PATENCY
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CARDINAL RULES - GLIDE PATH 
AND PATENCY
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CARDINAL RULES - ABUNDANT IRRIGATION
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CARDINAL RULES - MINIMAL APICAL PRESSURE
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CARDINAL RULES - MINIMAL APICAL PRESSURE
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CARDINAL RULES - INSTRUMENTATION TIME
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CARDINAL RULES - INSPECT AND CLEAN FILES
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WHAT IS… AND WHY CREATE A GLIDE PATH

• “…PREFLARING IS NECESSARY 
TO MINIMIZE THE CHANCE OF 
PERMANENTLY BLOCKING A 
CANAL WITH A BROKEN 
ROTARY INSTRUMENT.”
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GLIDE PATH OPTIONS

Pathfiles ProGliderHand files

WaveOne Gold Glider
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TRADITIONAL TECHNIQUE
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FIRST:  “OPENING THE GLIDE PATH”

The road map to the apex…follow gently…
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TIME TO GIVE CREDIT…

• THE INFORMATION ABOUT GLIDEPATH IS MOSTLY FROM DR. JOHN WEST AND 
TWO ARTICLES HE WROTE IN DENTISTRY TODAY IN SEPTEMBER OF 2010 AND 
JANUARY OF 2011. 

• WEST, J.D. “THE ENDODONTIC GLIDEPATH: “SECRET TO ROTARY SAFETY”.  DENTISTRY TODAY. 
2010: 86-93. 

• WEST, J.D. “MANUAL VERSUS MECHANICAL ENDODONTIC GLIDEPATH”.  DENTISTRY TODAY.  
2011: 136-145. 
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REMEMBER:  
ALL ROTARY INSTRUMENTATION BEGINS WITH A 

HAND FILE!
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WHY DO WE NEED TO KNOW ABOUT HAND 
FILING?

• NO ROTARY INSTRUMENT SHOULD ENTER A CANAL FIRST 
• USE SMALL HAND FILES TO EXPLORE THE CANAL 
• DETERMINE WORKING LENGTH WITH A HAND FILE 
• A GLIDE PATH FOR THE ROTARY INSTRUMENTS SHOULD BE 

CREATED FIRST WITH HAND FILES 
• A #10 HAND FILE SHOULD BE  SUPER LOOSE IN THE CANAL AT 

WORKING LENGTH
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INSTRUMENTATION BEGINS WITH HAND 
FILES BECAUSE..

• SMALL FLEXIBLE HAND FILES CAN BE PRE-CURVED 

• WE MUST CREATE A GUIDE PATH FOR ROTARY FILES 

• THEY MAP THE ANATOMY OF THE CANAL SYSTEM
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PROPERTIES OF STAINLESS STEEL

• STRONG (FRACTURE RESISTANT) 

• FLEXIBLE-ACCEPTS PRE-CURVING

   WHY STAINLESS STEEL?
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CURVED VS. KINKED
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CURVED VS. KINKED
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MANUAL GLIDEPATH ISSUES
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RISK OF MANUAL GLIDE PATH CREATION
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Courtesy of Dr. Arnaldo Castellucci
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MECHANIZED CREATION OF THE GLIDE PATH
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GLIDE PATH OPTIONS

Pathfiles ProGliderHand files

WaveOne Gold Glider
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SEMI-ACTIVE TIP – ISO 015
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PROGRESSIVE TAPER
.02 TAPER

.06Taper

D0 
.15

D1 
.170

D8 
.413

D16 
.850
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OFF-SET, RECTANGULAR CROSS SECTION
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VARIABLE HELICAL ANGLES
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Patented Reciprocating Motion
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STRAIGHT LINE ACCESS

Vortex 30/12 Orifice Opener
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DETERMINE WORKING LENGTH
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WORKING LENGTH

Cementum

Apical Constriction

Apical Foramen
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WORKING LENGTH

Original Incorrect Correct
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SO HOW DO WE FIND THIS APICAL 
CONSTRICTION ACCURATELY?…
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RADIOGRAPHIC WORKING LENGTH

Best guess?
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RADIOGRAPHIC WORKING LENGTH

• ACTUALLY…WE ARE WRONG AND LONG!
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RADIOGRAPHIC WORKING LENGTH

• CLOSE UP OF THE ERROR!
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DETERMINE WORKING LENGTH
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IRRIGATION
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GLIDEPATH
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GLIDEPATH
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WAVEONE® GOLD RECIPROCATING SYSTEM

Primary

Medium

Large

Small
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WAVEONE GOLD DESIGN PRINCIPALS

• RECIPROCATION REDUCES STRESSES 

• APICAL CONSTRICTIONS ARE GENERALLY SMALL 

• BACTERIA IN APICAL DENTINAL TUBULES 

• SUFFICIENT TAPER ALLOWS FOR GOOD IRRIGATION 

• BETTER METALLURGY IMPROVES PERFORMANCE
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SAFETY FACTOR OF RECIPROCATION

“…even when the apical 3mm of 
the instrument was bound and 
remained stationary, the instrument 
still had sufficient strength to endure 
the torsional load generated by the 
reciprocating movements.”
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• BACK TO WHY THE WAVE ONE GOLD FILE IS THE SIZE IT 
IS…
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RATIONALE FOR APICAL TIP SIZE 

• DIAMETER OF APICAL FORAMINA 

• BACTERIAL PENETRATION IN APICAL DENTIN 

• TIP DIAMETER VS. PREPARATION TAPER

Albrecht JOE 2004Pathways 9th ed 2006
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ROOT CANAL ANATOMY

J Endod 2004;30:321-8.
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ROOT CANAL ANATOMY

• 0.20 to 0.26 mm in mandibular molars

J Endod 2004;30:321-8.
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BACTERIA IN DENTINAL TUBULE

J Endod 1996;22:290-370



                      Dentinal tubules 

Main canal system 71



DESIGN RATIONALE – BACTERIAL MIGRATION

• BACTERIAL MIGRATION INTO APICAL 
DENTINAL TUBULES IS < 60 MICRONS
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DESIGN RATIONALE – SMALL ANATOMY
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DESIGN RATIONALE – SMALL ANATOMY
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WAVEONE® GOLD RECIPROCATING SYSTEM

Primary

Medium

Large

Small
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76

ABS plastic ring to 
avoid sterilization 
and multiple re-
use

Possible to shape the majority of cases 
(80%) with one single file

WaveOne Reciprocating Movement

NiTi with            Heat Treatment

Parallelogram 
cross-section



WaveOne Gold covers a maximum of clinical cases

77

Small

Primary

Medium

Large

Tip 
diameter Taper at tip

020 7%

025 7%

035 6%

045 5%



Variable tapers along the active part of the files
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16 mm 13 mm 9 mm 6 mm 1 – 3 mm

4% 4% 5% 5.5% 7%

3% 3% 6% 6.25% 7%

4% 4% 5% 5.25% 6%

4% 4% 4% 4.25% 5%



2 POINTS OF CONTACT
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Small

0.345 

0.275     

0.205

.07 Taper

0.845 .045 Taper
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PRIMARY

0.390 

0.320     

0.250

.07 Taper

0.955 .06 Taper
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MEDIUM

0.470 

0.410     

0.350

.06 Taper

0.945 .05 Taper
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LARGE

0.550 

0.500     

0.450

.05 Taper

0.895 .04 Taper
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WAVEONE GOLD OVERVIEW

• GOLD RESULTS FROM POST-GRIND HEAT TREATMENT 

• MORE FLEXIBILITY 

• HIGHER RESISTANCE TO CYCLIC FATIGUE
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Small

Primary

Medium

Large

WaveOne® Gold Glider WaveOne® GoldSSt Hand File

WaveOne Gold brings you Zen

Possible to shape around 80% of cases 
with only one shaping file
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Small Canals Large Canals
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KEY LEARNING POINTS

• ACTIVE INSTRUMENTS ARE MORE EFFICIENT 

• VARYING TAPERS IMPARTS OPTIMAL SHAPES 

• THERMAL TREATMENTS IMPROVE FLEXIBILITY AND FATIGUE RESISTANCE 

• ALWAYS ESTABLISH A GLIDEPATH 

• APPLY MINIMAL PRESSURE 

• CLEAN INSTRUMENT FREQUENTLY

89



TAKE AWAY MESSAGE:

• W1G PRIMARY FILE  

• WHY IS IT 0.25 WITH 7% OF TAPER?
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WaveOne Gold	
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WaveOne Gold	
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WaveOne Gold	
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WaveOne Gold
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WaveOne Gold	



96

WaveOne Gold 
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WaveOne Gold 
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IMPORTANCE OF OBTURATION

A Well Shaped  
and Cleaned  
Canal Must Be  
Filled as Completely 
as Possible to Limit the Entrance of Nutrients or 
Oral Microorganisms.
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OBTURATION

THE PURPOSE OF OBTURATION IS TO:  

• 3-DIMENSIONALLY FILL THE CANAL 
SPACE 

• ENCAPSULATE THE VESTIGES OF TISSUE 
AND BACTERIA THAT REMAIN 

• MINIMIZE APICAL PERCOLATION 

• CREATE AN OPTIMAL CORONAL SEAL
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OBTURATION OPTIONS

Or
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CLINICAL EXAMPLE…OF A “SIMPLE” MOLAR 
CASE…
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LEARNING OBJECTIVES

• OBTURATION PURPOSE 

• SUCCESS FACTORS 

• PURPOSE OF SEALER 

• TECHNIQUE DIFFERENCES
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Eliminate Leakage

Seal In Irritants

PURPOSE OF OBTURATION
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SUCCESS DEPENDS ON…

• QUALITY OF SHAPING AND CLEANING 

• CLINICIAN’S SKILLS 

• MATERIALS 

• RADIOGRAPHIC INTERPRETATION 

• RESTORATION
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CHARACTERISTICS OF AN IDEAL ROOT CANAL  
FILLING MATERIAL• GUTTA-PERCHA IS 

MATERIAL OF CHOICE 

• SEALER / CEMENT REQUIRED 

• SOME COMPACTION REQUIRED
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CONTEMPORARY CORE FILLING MATERIALS

• GUTTA-PERCHA
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CONTEMPORARY SEALERS/CEMENTS

•ALL ROOT CANAL  
FILLING TECHNIQUES  
RESULT IN A TIGHTER  
ROOT CANAL OBTURATION, IF APPLIED  
IN CONJUNCTION WITH A SEALER. 
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PURPOSE OF ROOT CANAL SEALER

•THE ROOT CANAL FILLING SHOULD 
CONSIST OF A (SEMI-) SOLID 
MATERIAL IN COMBINATION WITH 
A ROOT CANAL SEALER TO FILL THE 
VOIDS BETWEEN THE (SEMI-) SOLID 
MATERIAL AND ROOT CANAL 
WALL. 109



CONTEMPORARY SEALERS/CEMENTS

• BIOCOMPATIBLE AND ANTIMICROBIAL
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BEST WAY TO FILL IRREGULARITIES?
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WAVEONE GOLD AND MATCHING GUTTA-PERCHA
Select Based on MAF Used

1.145.470 .845

.443 .793 1.110
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ALL GUTTA-PERCHA CONES ARE NOT THE SAME

≠
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MATCHING GUTTA-PERCHA

• Micronized Formula 
• Heat Transfer to 4mm 
• Sized to Match Files
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DENTSPLY SIRONA MICRONIZED GP THERMAL PROFILE
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• Micronized Formula 
• Heat Transfer to 4mm 
• Cones Sized to Match Files

CONFORM FIT GUTTA-PERCHA

119



CONFORM FIT GUTTA-PERCHA THERMAL PROFILE
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THE PACK HANDPIECE

Annealed 
stainless steel  
electric heat pluggers

360º Activation cuff

Band lights “BLUE” when Pack 
HP is activated Battery level 

Audible tone sounds when tip is activated

Bluetooth indicator

On / Off
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THE FLOW HANDPIECE

Single use cartridges  
with Conform Fit  
gutta-percha

Removable Heating Element (HTR)

Heater status indicator

360º activation cuff

Band lights “BLUE” when Flow HP is activated

Gutta-percha level indicator

Bluetooth indicator 

Battery level indicator 

On / Off 122



ATTACHING HEAT PLUGGER TO PACK
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INSERTING GP CANNULA AND ATTACHING HEATER 
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PLUNGER PUSHES GUTTA-PERCHA
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BASE STATION TOUCH SCREEN

Touch to adjust temperature
Indicates which handpiece is 
currently active on display

Battery Level

Touch to adjust volume (Pack) 
Touch to adjust GP flow rate (Flow)

Indicates if EHP (Pack)  
or HTR (Flow)  
is installed and working properly

• Either handpiece can be placed in either side of the 
base station and automatically recognized126



GUTTACORE
• TRANSFORMED GUTTA-PERCHA 

• CENTRALLY CONDENSED 

• FLOWABLE TO APEX 

• REMOVES WITH EASE
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GUTTACORE CROSSLINKING 
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GUTTACORE CROSSLINKING 
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TECHNIQUE KEYS

• COMPLETE CLEANING, SHAPING, AND DISINFECTION 

• USE SIZE VERIFIER – MUST ROTATE FREELY 

• DRY CANALS 

• SELECT OBTURATOR TO MATCH VERIFIER 

• MINIMAL SEALER PLACED TO WORKING LENGTH
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GUTTACORE 
OBTURATION

• BLOT EXCESS SEALER 

• HEAT TILL OVEN BEEPS 

• PLACE SMOOTHLY / 4-6 SECONDS 

• CONFIRM WITH RADIOGRAPH
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Pre-tx

Post op

Six months later

Simple example of a clinical outcome…

Courtesy: Dr. Michael Nimmich
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A MORE DIFFICULT CLINICAL EXAMPLE…

Courtesy: Dr. Michael Nimmich
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How would you obturate?

Courtesy: Dr. Michael Nimmich 
134



KEY LEARNINGS - GUTTACORE

• EXTERIOR – WARM FLOWABLE GP 

• INTERIOR – SOLIDIFIED GP 

• LIGHT COAT OF SEALER ACTS AS LUBRICANT 

• EASY POST SPACE CREATION / RETREATABILITY 

• ALWAYS USE SIZE VERIFIER – PASSIVE ROTATION 

• ALWAYS SEAL CORONAL REGION
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Thank you for listening and sharing your time with me.  Good 
luck on your next endodontic case!

	 Joseph A. Bernier, DDS	
             josephbernier@yahoo.com
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