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OBJECTIVES
• TO COVER THE WHOLE OF ENDODONTICS IN 90 or so MINUTES. 

• TO CONSIDER SOME OF THE ASPECTS THAT MAY BE CRITICAL TO IMPROVING OUTCOMES. 

• TO CONSIDER SOME CONCEPTS AND TECHNIQUES THAT MAY HELP ACHIEVE THESE 
AMBITIONS. 

• MAKE ENDO SEXY 

1.Diagnosis 

2.Treatment planning 

3.Clinical tips 

4.Rotary instrumentation 

5.Question time!



Senility



I S ’ S  A B O U T  D O I N G  
O U R  B E S T  

A N D  R E F L E C T I N G  
O N  O U R  
A C H I E V E M E N T S



D O E S  I T  M AT T E R ?  PA RT  1  ( ! )
A U T H O R C O U N T R Y %  S AT I S FA C T O R Y

K U M A R  2 0 1 2 I R E L A N D 4 9 %  S I N G L E   
1 7 %  M U LT I R O O T E D

M AT I J E V I C  2 0 1 1 C R O AT I A 3 5 %

P E T E R S  2 0 1 1 H O L L A N D 5 6 %

C H E N  2 0 0 7 U S A 2 6 %

E R  2 0 0 6 T U R K E Y 3 3 %

E L F T H E R I A D I S  2 0 0 5 G R E E C E 5 3 %

P E C U L I E N N E  2 0 0 6 L I T H U A N I A 2 9 %

C H U E H  2 0 0 3 TA I W A N 3 0 %

L U P I - P E G U R I E R  2 0 0 2 F R A N C E 3 1 %

H AY E S  2 0 0 1 U K 1 3 %

D E  M O O R  2 0 0 0 B E L G I U M 4 3 %

K I R K VA N G  2 0 0 0 D E N M A R K 4 3 %

D U M M E R  1 9 9 8 U K 1 0 %



D O E S  I T  M AT T E R  PA RT  2 ?  
Longitudinal studies link technical quality & healing outcome  



D O E S  I T  M AT T E R  PA RT  3  
AND, GUESS WHO’S GOT THE HIGHER SUCCESS RATES…



D O E S  I T  M AT T E R  PA RT  4  
We’re not far behind…



T H E  B I G  C H A L L E N G E S

• Macro anatomy 

• Apical anatomy 

• Biofilm 

• Smear layer 

• Micro anatomy



P U L PA L  D I A G N O S E S  Q U I C K  R E M I N D E R

• Reversible pulpitits 

• Irreversible pulpitis 

• Pulpal necrosis 

• Periapical periodontitis

INITIATE ENDO

RESTORE & MONITOR

SUCCESS OF ENDO!
• Cracked teeth 

• Perio-endo lesions 

• Trauma 

• Root resorption



B I O F I L M  I S  I M P O RTA N T

• +Ve culture at obturation:  68% healing at 5 years 
(Sjogren 1997) 

• +Ve culture at obturation:  21% healing at 2-2.5years 
(Fabricius 2006)

• -VE culture at obturation:  94% healing at 5 years 
(Sjogren 1997) 

• -Ve culture at obturation: 72% healing at 2-2.5 years 
(Fabricius 2006)



D E N T I N E  H Y P E R S E N S I T I V I T Y

• Brannstrom 1986:  hydrodynamic theory:  temperature, chemical and mechanical stimuli 
create osmotic changes in the dentinal tubules. 

• Short, sharp pain where no other dental defect or pathology is present. 

• Pain?  YES! 

• Pulpal pathology?  NO!



• Vital pulp subject to repeated damage such as operative trauma and 
pathology. 

• Clinical, not histological state 

• May be asymptomatic but deteriorate rapidly 

• Should be identified before further restorative treatment provided.

T H E  S T R E S S E D  P U L P  A B O U  R A S S  1 9 8 2



RECOVERY

NO RECOVERY

STRESSED PULP

HEALTHY PULP

DISEASED PULP

NECROTIC PULP

HEALTHY PULP+ 
PRIMARY TRAUMA



T H E  P U L P

T H E R E  I S  A  P O O R  C O R R E L AT I O N  
B E T W E E N  C L I N I C A L  I N F O R M AT I O N  
A N D  T H E  H I S T O PAT H O L O G I C A L  
S TAT U S  O F  T H E  P U L P  ( S E LT Z E R  E T  
A L .  1 9 6 3 A ,  1 9 6 5 ) .



HISTORY

EXAMINATION

SPECIAL 
TESTS

DIAGNOSIS



PA I N  H I S T O R Y  L I K E LY  
P U L PA L  S TAT E

A C U T E  PA I N ,  S H O RT  L I V E D ,  I N I T I AT E D  B Y  H O T,  C O L D ,  
S W E E T  A N D  M E C H A N I C A L  S T I M U L AT I O N   

M AY B E  R E L I E V E D  B Y  D E S E N S I T I S I N G  T O O T H PA S T E S
D E N T I N E  H Y P E R S E N S I T I V I T Y

A C U T E  PA I N ,  S H O RT  L I V E D ,  I N I T I AT E D  B Y  H O T,  C O L D ,  
S W E E T.  

U S U A L LY  E A S I LY  L O C A L I S A B L E .
R E V E R S I B L E  P U L P I T I S

I N T E N S E ,  R A D I AT I N G  PA I N  H A R D  T O  L O C AT E .  
M AY  O C C U R  S P O N TA N E O U S LY.  

W O R S E  AT  N I G H T  O R  W H E N  LY I N G  D O W N  
M AY B E  E X A C E R B AT E D  B Y  H O T  A N D  C O L D  

M AY  B E  T E N D E R  T O  B I T E  O N

I R R E V E R S I B L E  P U L P I T I S

H I S T O RY  O F  TA  T H AT  S P O N TA N E O U S LY  S E T T L E D  
D I S C O M F O RT  T O  C H E W  O R  H O T  D R I N K S / F O O D P U L PA L  N E C R O S I S

D U L L  T H R O B B I N G  A C H E  
T O O T H  H U RT S  T O  B I T E  O N  

H O T  D R I N K S  M AY  E X A C E R B AT E  PA I N  
M AY  C O M P L A I N  O F  G U M  B O I L

A P I C A L  P E R I O D O N T I T I S



S P E C I A L  T E S T S

SENSIBILITY

RADIOGRAPHS

PERCUSSION

Diagnostic  
happiness



S P E C I A L  T E S T S  L I K E LY  
P U L PA L  
S TAT ER A D S P E R C U S S I O N S E N S I B I L I T Y

N O  O V E RT  PAT H O L O G Y  
M AY  B E  B O N E  L O S S  

M AY B E  E V I D E N C E  O F  T S ;
- + + + D E N T I N E   

H Y P E R S E N S I T I V I T Y

M AY  B E  C A R I E S  -
+ + +  R E S U LT I N G  

I N  S H O RT,  
S H A R P

R E V E R S I B L E   
P U L P I T I S

L O O K  F O R  D E E P  C A R I E S /
R E S T O R AT I O N S  

E V I D E N C E  O F  S T R E S S E D  P U L P

M AY  B E  S L I G H T LY  
T E N D E R

+ + + + +  
R E S U LT I N G  I N  

D E E P  
T H R O B B I N G

I R R E V E R S I B L E   
P U L P I T I S

L O O K  F O R  D E E P  C A R I E S /
R E S T O R AT I O N S  

E V I D E N C E  O F  S T R E S S E D  P U L P

M AY B E  S L I G H T LY  
T E N D E R

-  ( N E U R A L  
T I S S U E  M AY  

P E R S I S T )

P U L PA L   
N E C R O S I S

L O O K  F O R  L O S S  O F  L D ,  W I D E N I N G  
O F  P D L  O R  F R A N K  R A R E F Y I N G /

C O N D E N S I N G  O S E T I T I S
+ + +

-  ( N E U R A L  
T I S S U E  M AY  

P E R S I S T )

A P I C A L   
P E R I O D O N T I T I S



J A M E S  D A R C E Y  B D S  M S C  M F G D P  M E N D O  F D S  R E S T  D E N T

PA R T I A L  N E C R O B I O S I S   
H I S T O L O GY  &  S Y M P T O M S  

• Neural and/or vascular tissue persists in part of a tooth that has otherwise become necrotic. 

• Evidence of reversible pulpal pulpitis,  irreversible pulpitis and necrosis! 

• Ultimately gives mixed messages about health of the tooth. 

• Maybe a sign of missed anatomy!



S AY I N G  N O  T O  T R E AT M E N T

 1. Just say no, or at least, not now! 

2.  Undertake treatment consenting thoroughly to the risk of further pain. 

3. Treat multiple teeth.



ACCESS



A ) T H E  P U L P :  K R A S N E R  A N D  R A N K O W  2 0 0 4

X

X
• Law of the CEJ 
• Law of centrality 
• Law of concentricity



• Access before rubber dam 

• Keep checking 

• Don’t go further than the CEJ 

• Stay in straight line with tooth 

• Take an x-ray if in doubt 

• Remove the pulp chamber roof!



Tooth Maxilla Mandible
1

1 (100%)
1 (1 foramen 58%)
2 (1 foramen 40%)

 2 (2 foramina 1.3%)2

3 1 (100%) 1 (94%)
2 (6%)

4
1 (6.2%)
2 (90.5%)
3 (1.1%)

1 (1 foramen 73.5%)
2 (1 foramen 6.5%)

 2 (2 foramina 19.5%)

5
1 (40.3%)
2 (58.6%)
3 (1.1%)

1 (1 foramen 85.5%)
2 (1 foramen 1.5%)

 2 (2 foramina 11.5%)

6
Mesio buccal root
1 (1 foramen 38%)
2 (1 foramen 37%)
 2 (2 foramina 25%)

Mesial Canal
1 (1 foramen 13%)
2 (1 foramen 49%)
 2 (2 foramina 38%)

Distal Canal
1 (70%)

 2 (28.9%)

7

Mesio buccal root
1 (1 foramen 63%)
2 (1 foramen 13%)
 2 (2 foramina 24%)

Mesial Canal
1 (1 foramen 13%)
2 (1 foramen 49%)
 2 (2 foramina 38%)

Distal Canal
1 (1 foramen 92%)
2 (1 foramen 5%)
2 (2 foramina 3%)

Stock and Nehammer



B )  T H E  C A N A L S :  K R A S N E R  A N D  R A N K O W  2 0 0 4

1.Law of symmetry 1 

2. Law of symmetry 2 

3.Law of colour change 

4.Junction of floor and wall 

5.Angles of floor and wall  

6.Terminus of 

developmental lines

1

2

3

4, 5 & 6



E X C E P T  U P P E R  6 S

BUCCAL

MESIAL

P

X

BUCCAL

MESIAL

MB1

MB2

P

DB



1 .  G O O D  
P R E - O P  
R A D I O G R A P H

• Allows anatomical assessment 

• Allows estimation of curvature 

• Allows estimation of patency 

• Allows estimation of length



2 .  I N I T I A L  P R E PA R AT I O N

• Remove interfering metallic restorations if possible 

• Scout the canal 

• Psychological advantage:  you know you’re in the system 

• Facilitates coronal flaring 

• Most of the bacteria reside in the pulp chamber (Shovelton 1964) 

• No need to transport them apically



3 .  C R O W N  D O W N

• Coronal widening minimises file binding coronally which may impede instrumentation to the 
apex 

• Reduction of curvature before WL determination improves accuracy 

• (Improves irrigation, straight-line access, minimises transportation and instrument binding = 
torsional fatigue)



4 .  A P E X  L O C AT O R
• Check the batteries 

• Dry pulp chamber and check for metallic interferences 

• Use a file that contacts the walls 

• Take it to patency:  zero zero (Nekoofar 2006) 

• Subtract 0.5mm



5 .  O P T I O N A L  
W L  R A D

• EAL reading is unstable  

• EAL reading does not move in synchrony with the file 

• EAL flashes intermittently 

• EAL jumps 

• EAL gives no reading 

Consider using other methods (El-Ayouti 2009



5 .  C O M P L E T E  
P R E PA R AT I O N

• Well, why not?



6 .  A P E X  L O C AT O R  
A G A I N
Optional stage if any doubt about curvature, apical preparation or the feel of the apex. 

Consider a radiograph with files in situ if further doubt.



7 .  C O N E  F I T  R A D I O G R A P H

• Confirm length 

• Confirm shape 

• Last chance to assess anatomy



8 .  D O W N  PA C K  R A D
Last chance saloon. 

Optional stage if any doubt about curvature, apical preparation or feel of the 
apex.



IRRIGATION



T Y P E
A C T I O N  O N  

F L O R A
T I S S U E  

D I S S O L U T I O N
E N D O T O X I N  

D E A C T I VAT I O N
S M E A R  L AY E R

S U B S TA N T
I V I T Y

T O X I C
?

A L L E R G E N I C
?

C O S T

H Y D R O G E N  
P E R O X I D E P E R O X I D E ✔ ✘ ✘ ✘ ✘ ✔ - V E £

S O D I U M  
H Y P O C H L O R I T E

H A L O G E N  
I O N S ✔✔✔ ✔✔✔ ✔ ✔ ✘ ✔ - V E £

I O D I N E  
P O TA S S I U M  

I O D I D E

H A L O G E N  
I O N S ✔✔ ✘ ✘ ✘ ✘ ✘ + V E £ £

C H L O R H E X I D I N E B I S G U A N I D E [✔✔ ] ✘ ✔ ✘ ✔ ✘ + V E £ £

E D TA
C H E L AT I N G  

A G E N T ✔ ✘ ✘ ✔✔✔ ✘ ✘ - V E £ £

C I T R I C  A C I D
O R G A N I C  

A C I D ✘ ✘ ✘ ✔✔✔ ✘ ✘ - V E £



K E Y  P L AY E R S

• NaOCl   

• Antimicrobial 

• LPS 

• Tissue dissolving 

• EDTA 

• Removes smear layer



W O R K I N G  T H E  I R R I G A N T

• Always use NaOCl 2-5.25% (but lots of it) 

• Use Luerlok, non end ejecting 30G needles.  

• Wider canals =  better irrigation (Ram 1977) 

• Don’t irrigate > 4ml/min (Park 2013) 

• Use stopper to go 2mm from apex (Chow 1983) 

• Time (>30mins) and irrigant exchange = success 

• Avoid needle binding



B A R R I E R S  T O  I R R I G AT I O N

Park 2013Tay 2010



M A K I N G  T H E  I R R I G A N T  W O R K  B E T T E R

MDP Sonic/US

Al-Jada 2009Bronnec 2010



P R O T O C O L  
E S S E N T I A L  D E S I R A B L E

• Use 1-2% NaOCl throughout treatment 

• Minimum 30mins irrigation time 

• Constantly replenish and agitate 

• Penultimate rinse EDTA (Consider for retreatment Ng 2011) 

• Final rinse NaOCl or… 

• Select retreatment cases:  CHX 2%



INSTRUMENTATION



• Reduced inoculation of endodontic pathogens 
apically 

• Enhanced penetration of irrigants.  

• Reduced risk of extrusion 

• Less coronal binding 

• Reduced loss of length 

• Improved apical tactile awareness 

• Improved performance of apex locators

C R O W N  D O W N



Getting to length…

• Always start with a small file! 

• Chase and pick,  watch-wind small amplitude to length. 

• Irrigate with both NaOCl and EDTA regularly. 

• Pre curve files. 

• Feel for “stickiness”



H A N D  F I L I N G  C O N S I D E R AT I O N S
Always pre-curve files based on the estimated geometry of the canal from 

pre-operative radiographs
Use the pointer on the rubber stopper to indicate the direction of the file 

curvature
Patency file to prevent apical blockage

Recapitulate and irrigate after each successive file to prevent loss of 

working length
Push-pull or circumferential filling in straight, wide and/or c-shaped canals

Never force an instrument

Use balanced force in curved canals



H E L LO  R OTA RY
( B U C A N A N  2 0 0 0 )

Total control of the root canal shape apex to crown 
Limits coronal enlargement (removes the need for 

GGs?) 
Ensures adequate preparation of the mid 1/3. 

Safer apical preparation 
Very precise knowledge about taper 

Enhanced irrigation 
Facilitates obturation: speed and accuracy 

WILL NOT COMPENSATE POOR TECHNIQUE



D O N ’ T  B R E A K  T H E M …

• Incidence between 2-6%  (Crump 1970, Hulsman 1999) 

• NiTi:  super elastic with shape memory (Walia 1988) 

• but… 

• 7 x increase in separation with NiTi (Iqbal 2006) 

• Why:  cyclical and torsional failure ? 

• Maybe reduced in reciprocation motion



R O TA RY  C O N S I D E R AT I O N S

• Glide path to 20 before using rotary or reciprocation 

• Following three “pecks”, irrigate and recapitulate 

• Clean the instrument flutes 

• Use of ISO 10-15 K-flex to WL OR Fine Files Frequently 

• Prevents debris accumulation, ledging or canal transportation 

• Consider patency filing  

• Never force NiTi instruments 

• Hand file in challenging anatomy cases



Conventional file design?

XP Shaper

Rotational Reciprocation

Rotational

Wave One ReciprocOne Shape

S I
N G

L E
 F

I L
E  

S Y
S T

EM
S  

&  
 

R E
C I

P R
OC

AT
I O

N



S I M P L I C I T Y  I S  T H E  K E Y

• Reduced numbers of instruments 

• Easier protocols to follow 

• Reduced cost 

• May make endo more enjoyable! 

• With reciprocation reduced risk of torsional and cyclical 
fatigue



B U T

• Not always appropriate 

• Not necessarily versatile enough 

• May lead to de-skilling 

• Consider using in combination with other systems 

• Still require hand-filing skills!



OBTURATION



S C H I L D E R  1 9 7 4

• Remember Schilder 1967;  we’ve created a space, now 
we’ve got to fill it! 

• We must obturate canals in three dimensions to provide: 

1. Coronal seal  

2. Apical seal 

3. Entombment residual microbes 

Sundqvist 1998



O P T I M A L  O U T C O M E S ?

• Maintenance of apical patency. 

• Proximity to the apical constriction. 

• Decreasing 12% success for every 1mm short of the apex. 

• Quality of obturation 

• Voids in the apical 50% worse outcomes. 

• No overextension 

• Reduces success by 62% 

(Ng 2011, Sjogren 1990, Liang 2012, Ng 2008)



T R A D I T I O N A L  C O N C E P T S

Improving quality of obturation



U S I N G  C L C ?
• Optimised if spreader 

placed within 1mm of the 
apex. 

• (Allison 1981) 
• 1-3KG pressure 
• Leave 10 seconds 
• Rotate and withdraw 
• Look at where the spreader 

was placed! 
• Stop when within 3mm of 

canal orifice 
• Remains the gold standard. 

(Sjogren 1997, Peak 2001, 
Weinger 2000) 



U S I N G  S C ? • Rapid, reasonable adaptation. 

• Evidently successful 

• Easy to perform 

• Cheap 

• Even with WVC the apical 
region (3-5mm)  remains 
single cone (Smith 2000, 
Weller 1997)  

• Think about your sealer!



Point  
too  

small

Point  
too  

large

Poor  
apical 
control

Just 
right! 

R E F L E C T  O N  Y O U  O B T U R AT I O N



1 .   T O  P R O V I D E  C O R O N A L  
S E A L  
2 .   T O  P R E V E N T  F U RT H E R  
T O O T H  S T R U C T U R E  L O S S  
3 .   T O  R E S T O R E  F U N C T I O N  
4 .   T O  R E S T O R E  
A E S T H E T I C S

S E A L  T H E  D E A L



L E A K A G E

• Ray and Trope vs Tronstad 

• Mostly in vitro dye leakage studies and not really applicable to 
the real world!  (Strindberg 1956, Swanson 1987, Saunders 1990, 
1994) 

• Teeth will resist bacterial recolonisation for long periods.   

• Khayat 1993:  redo endo if exposed to oral environment 
>3months  

• Riccucci 2003:  only 7/32 teeth exposed to the mouth had 
bacterial presence after 3/12.



DRAFT MATERIALS – REFORMAT FOR USE IN 2017 DENTSPLY SIRONA CE COURSES – COPYRIGHT 
PROTECTED

DRAFT MATERIALS – REFORMAT FOR USE IN 2017 DENTSPLY SIRONA CE COURSES – COPYRIGHT 
PROTECTED

Bulk Fill with SDR
• Self-Leveling 
• Applied in Increments  

Up to 4mm 
• Light Cured 
• Must Place Composite Cap



P R E V E N T I O N  O F  F U R T H E R  T O O T H  
L O S S

• 6 x higher success for molar endo when cuspal 
coverage is provided (Aquilino 2002) 

• Success increases: (Ng 2007, 2008 and 2010) 

• Both marginal ridges (Reeh) 

• Not an abutment 

• Not a last standing tooth



D O  I  N E E D  T O  C R O W N  T H E  T O O T H ?



T H I N K  A B O U T…

• Pre-existing  evidence of heavy loading 

• Parafunctional habits 

• Guidance 

• Opposing dentition 

• Prosthodontic requirements 

• Patient choice



R I S K Y  T E E T H

• Premolars 

• MOD restorations 

• Dentine thickness <2mm 

• Endodonticall treated?





Posterior tooth

Cuspal Coverage Restoration (direct or indirect based upon 
cost and patient preference)Monitor

Direct plastic core 
following Nayyar 

principles (consider 
composite resin)

Direct plastic restoration 
extending into pulp 
chamber  (consider 

composite resin)

No loss of 
marginal ridge 

+/- adjacent load 
bearing teeth

Extensive tooth 
structure loss but 
existing ferrule 

+/- pulp chamber 
for retention

Both marginal 
ridges lost +/- 

cusp loss

At least one 
marginal ridge 

intact +/- 
adjacent load 
bearing teeth

Extensive tooth 
structure loss: no 

ferrule



1.Good access makes endo enjoyable 

2.Accurate WL gives clinicians control 

3.Logical instrumentation faciliates irrigation and 
reduces the risk of errors. 

4.Thorough irrigation is the key to improving success. 

5.Good obturation seals the deal. 

S U M M A R Y



T H A N K S  F O R  
L I S T E N I N G

JIMDARCEY@HOTMAIL.COM

mailto:JIMDARCEY@HOTMAIL.COM

