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ENDO

WHY DO WE WANT TO AVOID COMPLAINTS?

• Cost - average 3 day trial $60-80k 

• Reputation 

• Psychological upset!

WHERE DOES ENDO RANK? (FREQUENCY OF CLAIMS)

(Personal communication JR McNamara and DPL Australia)

Discipline %
Endo 21
Crown & bridge 21
Implants 12

Nerve damage 8
Oral surgery 8
Restorative & perio 7
Orthodontics 6



Average claim - $200,000

Highest claim - $137,000 
Average claim - $18,000

COST PER COMPLAINT

1.Crown & bridge 

2.Implants 

3.Nerve damage 

4.Oral surgery 

5.Restorative & Perio 

6.Orthodontics 

7.  Endo

1.Crown & bridge 

2.Implants 

3.Nerve damage 

4.Oral surgery 

5.Restorative & Perio 

6.Orthodontics 

7.  Endo

(Personal communication JR McNamara and DPL Australia)

ENDODONTIC COMPLAINTS

Category %
Inadequate treatment 36
Fractured instruments 28
Other inc. inhaled instruments 14

Perforations 9
Extruded mat’l & nerve damage 5
Wrong diagnosis 3
Chemical injury 3
Rubber dam 2

(Personal communication JR McNamara and DPL Australia)

INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS) INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS)

“Didn’t want to awaken the sleeping giant”

WHY WILL HE GET A COMPLAINT?

• Inadequate exam (PA image not diagnostic) 

• Did not recognise the PA area & contamination 

• Did not inform the patient of the issue 

• Has not managed their expectations 

• no warnings of future problems 

• given the impression the tooth is “fixed” 

• Expensive indirect restoration. 

INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS)



INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS) 1st Molars Referred

Maxilla Mandible

n ≥4rc GDP find 
all rcs n ≥4rc GDP find 

all rcs

142 92% 7% 115 50% 50%

1st & 2nd Molars Referred

Maxilla Mandible

n ≥4rc GDP find 
all rcs n ≥4rc GDP find 

all rcs

193 87% 5% 185 33% 40%

LITERATURE

• Stropko 1999 

• 1732 Mx molars 

• Initially 73% 1st molars & 50% 2nd molars 

• With DOM 93% 1st molars & 63% 2nd molars 

• In all molars if 4 canals are not found…you probably 

should refer.

UNFORTUNATELY ITS NOT JUST MOLARS!

RISK MINIMISATION ENDODONTICS 
IN PROGRESS

• Careful pre-op assessment (patient & tooth) 

• Check all steps with radiographs 

• Refer if - 

• Difficult patient or tooth 

• Unable to locate all canals 

• Final obturation inadequate 

• Having trouble at any stage.

FRACTURED INSTRUMENTS (28% OF ENDO COMPLAINTS)



HOW DO THEY FRACTURE?

Torsional

Cyclic fatigue

Normally a 
combination of both

WHAT ABOUT THE TORQUE LIMIT?

Torque needed 
to turn inst here

Torque needed 
to # inst here>

Torque limit - manufacturers best guess at what will 
minimise (NOT prevent) instrument # while still 

allowing the instrument to turn. 

SMALL INSTRUMENTS

• high resistance to cyclic fatigue - negotiate curves well 

• low torsional strength - likely to # if tip binds 

• need a smooth path to follow 

• use light apical pressure 

• regular cleaning & recapitulation - debris increases 

friction & torsional stress.

LARGE INSTRUMENTS

• high resistance to torsional failure 

• low resistance to cyclic fatigue 

• can use with a bit more apical pressure 

• minimal use around sharp or s-shaped curves  

• quick use in curved canals 

• progress further into the canal with each use - changes 

the location of cyclic fatigue stress.

TORSIONAL FAILURE CYCLIC FATIGUE



RISK MINIMISATION ENDODONTICS 
IN PROGRESS

• Careful pre-op assessment 

• Start with small pre-curved hand files - 10K or 10H 

• Canal always filled with NaOCl 

• Glide path (#15 min) 

• Never force rotaries or use around sharp bends 

• Be mindful of the modes of failure - what is the appropriate 

instrument to use in the case? 

• Take your time!

WHAT IF IT HAPPENS?

• Do NOT attempt removal - common consequences: 

• excessive removal of tooth structure 

• making the instrument irretrievable  

• fracturing more instruments 

• perforations 

• Medicate & temporise the tooth 

• Get a PA to record it 

• Let the patient know 

• Arrange referral, refund $, offer to pay any additional $.

OTHER INC. INHALED INSTRUMENTS (14% OF ENDO COMPLAINTS) OTHER INC. INHALED INSTRUMENTS (14% OF ENDO COMPLAINTS)

RISK MINIMISATION

Rubber Dam!!! 

ENDODONTICS 
IN PROGRESS

PERFORATIONS (9% OF ENDO COMPLAINTS)



PERFORATIONS (9% OF ENDO COMPLAINTS)

No pocketing or cracks + adequate structure = good prognosis.

PERFORATIONS (9% OF ENDO COMPLAINTS)

Another lesson - always take your own PA!

PERFORATIONS (9% OF ENDO COMPLAINTS) TRANSPORTATION      STRIP PERF

STRIP PERF - CAUSE

• Excessive coronal flaring 

• Use of GG too far past the orifice 

• Inappropriate filing technique 

• filing towards curve/furcation 

• large inflexible SS files 

• rotary taken to same point repeatedly 

• use of high taper around a curve. 

RISK MINIMISATION

• Always take a radiograph first 

• Consider a shift view or a bitewing 

• Extra care with crowns/heavily filled teeth 

• Sometimes rubber dam cuff for initial access 

• Ask the endodontist to leave a post space 

• Use non-end cutting drills for a pathway (Gates-Glidden) 

• If uncertain...STOP!!! 

• If you perforate - 

• Temp with Cavit 

• Immediate referral for specialist care 

• Tell the patient.

ENDODONTICS 
IN PROGRESS



ITS NOT JUST CLINICAL MISTAKES…

• Only 3% who suffer negligence file a claim 

• Majority of claims are initiated by patients who haven’t 

suffered negligence! 

• Findings repeated consistently worldwide.

Localio & Lawthers, Harvard Medical Study 1991 
Studdert et al. 2000, Utah & Colorado USA

MANAGING EXPECTATIONS

MANAGING EXPECTATIONS

• Let them tell their story 

• Find out their expectations 

• Why they need treatment 

• Appropriate warnings 

• Expected outcomes & alternatives.

informed consent

• Tooth, jaw & anywhere gave LA achy for 1-3 days 

• 400mg ibuprofen in 1hr and cont. 5hrly until bed 

• Tenderness to biting 1-4 weeks 

• No hot/cold sensation 

• Can still feel pressure 

• Occasional (2-5%) altered sensation - normally resolves 

in 6-24 months but can be permanent. 

APPROPRIATE WARNINGS

EXAMPLE CONSULT EXTRA WARNINGS

• Damage to crown if accessing through it 

• May need more treatment in the future (surgery, new crown etc.) 

• Make aware of spec. ref as an option 

• Calcified canals - might be too hard to locate canals 

• Curved canals - risks of instrument breakage 

• If tooth cracked & to come out at same visit need warnings for 

extraction as well. 



Conservative access & modern endodontics

MODERN ENDODONTICS

• Access preparation 

• Shaping canals 

• Preparation for post & cores.

MODERN ENDODONTICS

Dentine conservation

CONVENTIONAL ENDO - ACCESS PREPARATION

Straight line access

MODERN ENDO - ACCESS PREPARATION

• Areas of improvement 

• vision & illumination - microscopes 

• instrument design - metallurgy & file shape 

• irrigations techniques - PUI.

Orifice directed access

MODERN ENDODONTICS - PERI CERVICAL DENTINE

• Concept developed by David Clark & John Khademi



MODERN ENDODONTICS - PERI CERVICAL DENTINE

• Most common area for catastrophic restorative failures 

• Most common area to be gouged, abused and 

irreversibly damaged by clinicians  

• wrong burs (short round or cylinder burs) 

• poorly directed &/or over-extended access 

• overzealous use of orifice openers or GG burs. 

MODERN ENDODONTICS - PERI CERVICAL DENTINE

4mm

6mm

MODERN ENDODONTICS - PERI CERVICAL DENTINE
Together, the authors explore the

Endodontic-Endo-Restorative-Prostho-
dontic (EERP) continuum. This 2-part

article will focus on the pervasive endodon-
tic problems vexing patients, restorative
dentist, and endodontists. The authors pro-
vide alternative models and thought
processes to treat the tooth in a nontradi-
tional approach—from cusp tip to apex. In
addition, they will propose immediate tools
to implement these important changes.

During patient treatment, the clinician
needs to consider a multitude of factors that
will affect the ultimate outcome. In simple
terms, these factors can be grouped into 3 cat-
egories: the operator needs, the restoration
needs, and the tooth needs. The operator
needs being conditions the clinician needs to
treat the tooth. The restoration needs being
the prep dimensions and tooth conditions for
optimal strength and longevity. The tooth
needs being the biologic and structural limi-
tations for a treated tooth to remain pre-
dictably functional. In this article we want to
discuss failures of endodontically treated
teeth that occur, not because of chronic or
acute apical lesions, but because of structural
compromises to the teeth that ultimately ren-
der the tooth useless. We want to shift the
coronal focus to the cervical area of the tooth
and to create awareness for an endo-restora-
tive interface. InPart 2 of this article series,we
will introduce a set of criteria that will guide
the clinician in treatment decisions to main-
tain optimal functionality of the tooth.

Endodontic accesses are traditionally
conservative to the occlusal/incisal tooth

structure. However, with the changes that
have occurred in restorative dentistry, this
technique is unnecessarily restrictive for
the operator and potentially damaging to
the more critical cervical area of the tooth.

2

continued on page ##

Figure 1. My younger brother, Tom, received trauma to both his upper and lower central incisors. The teeth
subsequently underwent dystrophic calcification, and although still in function, they were badly weakened. His
dentist lacked the proper tools and followed an access form that is no longer appropriate.

David Clark,
DDS

John Khademi,
DDS, MS

ModernEndodonticAccess and
DentinConservation, Part 2

ENDODONTICS

...consider a multitude of factors
that will affect the ultimate out-
come....grouped into 3 categories:
the operator needs, the restoration
needs, and the tooth needs.

ReadRead 
WatchWatch

andand
You can see Dr. Clark
and an excerpt of his
program at
dentistrytoday.com.

DENTISTRYTODAY.COM • NOVEMBER 2009

This is Part 2 of a 2-part article series. Part 1 of
Dr. Clark’s article was published in the
October 2009 issue of Dentistry Today and can
be found in our archived articles at dentistryto-
day.com. This, and all future articles that are
presented in multiple parts, will now be avail-
able to our readers for review in their entirety
at ourWeb site dentistrytoday.com. This is
being done to help those readers who may have
missed a portion of any multiple-part article,
and will also facilitate the ability to review a
complete article in its entirety for others.

Figure 2. A new model for lower incisor access is
depicted, along with the new CK endodontic access
bur. Note the access has been moved away from the
cingulum and towards the incisal edge. The delicate
tip size of the bur and its conical shape are helpful to
both visual and tactile endodontics.

Figure 3a. Blind Tunneling: Gouging that is common with round burs and cingulum access. Buccal-lingual goug-
ing (not easily seen in x-rays) occurs in nearly every traditionally-accessed case. Figures 3b, 3c, 3d, 3e. The
Inverse Funnel: As the access grows internally, an inverse funnel is created. Precious peri-cervical dentin is lost
each time the bur enters the tooth.

a b c ed
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cingulum and towards the incisal edge. The delicate
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Figure 3a. Blind Tunneling: Gouging that is common with round burs and cingulum access. Buccal-lingual goug-
ing (not easily seen in x-rays) occurs in nearly every traditionally-accessed case. Figures 3b, 3c, 3d, 3e. The
Inverse Funnel: As the access grows internally, an inverse funnel is created. Precious peri-cervical dentin is lost
each time the bur enters the tooth.

a b c ed

11Clark:clinical 10/7/09  10:38 AM  Page 2

A NEW MODEL FOR
ENDODONTIC ACCESS

Aswe deconstruct endodontic access, it
is crucial to understand the “Big 5” cat-
alyst forces that will change the future
of endodontic access and coronal shap-
ing. They are: (1) implant success rates
(The bar is raised); (2) operating
microscopes and microendodontics;
(3) biomimetic dentistry; (4) minimal-
ly invasive dentistry; and (5) aesthetic

demands of patients, combined with
manufacturer recommendations for
axial reduction for all-ceramic crowns.

In both of our practices, our
endodontic goals and armamentari-
um have been in a constant state of
flux for nearly a decade aswe have col-
laborated to bring the EERP continu-
um to maturity. The goal? To satisfy
the demands of the above mentioned
“Big 5” forces for change. In so doing,
when preparing endodontic access,
we have come to realize that our pre-
vious needs as dentists were often in
conflict with the needs of the tooth.

The Hierarchy of Tooth Needs
Thefollowingtables (Tables1and2) rep-
resent the hierarchy of needs to main-
tain optimal strength, fracture resist-
ance, alongwith several other character-
istics needed for long-term full function
of the endodontically treated tooth. This

brief article is designed to simply intro-
duce the reader to the reshuffling of the
values assigned to different tooth
structures, and to the nuanced role of
the importance of regional tissues. A
full explanation of the “newHierarchy”
will be presented in future articles.

The brevity of this article precludes
a full definition for all of the terms of
the glossary.However, there are 4 terms
that will be explained below. Others
will bementioned in the context of the
3 featured cases included below.

The Inverse Funnel and Blind Tun-
neling are demonstrated by the 2 en-
dodontic accesses performed on my
younger brother, Tom, who occasional-
ly bumpshis teethwhile playing on the
ski slopes and soccer field (Figure 1). A
round bur was used by his general den-
tist as he labored to discover the canal
systems in these calcified incisors. Note
that as the access goes deeper into the

tooth, it becomes wider internally,
hence the term inverse funnel. In thenew
approach advocated by Clark/Khademi
(CK), the access and new bur selection
should allow for the formation of a true
funnel; wherein the narrow portion of
the funnel is in the pericervical dentin
zone, and the cavosurface has a 45º
angle with an infinity edge margin
becoming a generous “mouth” or “top”
of the funnel. Models contrasting the
“CK” funnel, the inverse funnel, and the

blind tunnel are shown in Figures 2 and
3. The stark difference between the tip
size of the new CK endodontic-ac-
cess/endo-explorationbur and a compa-
rable round bur is shown in Figure 4.

Peri-Cervical Dentin (PCD) is the
dentin near the alveolar crest. While
the apex of the root can be amputated,
and the coronal third of the clinical
crown removed and replaced pros-
thetically, the dentin near the alveolar
crest is irreplaceable. This critical zone,
roughly 4 mm above the crestal bone

ENDODONTICS
3

continued from page

Modern Endodontic Access...

continued on page ##

Table 2. Glossary of Terms for Modern Endodontic Access
and Acronyms

Note: The red text indicates a nondesirable outcome, or technique.

Glossary of Terms Acronym

The endodontic-endorestorative-prosthodontic continuum EERP

Three-Dimensional ferrule 3-D Ferrule

Peri-Cervical dentin PCD

Peri-Cingulum dentin

The inverse funnel

Blind tunneling

Blind funneling

Partial de-roofing

Soffit

Stepped access

Secondary dentin 2º Dentin

Tertiary dentin 3º Dentin

Biomimetic endodontic shaping BES

Arbitrary round shaping ARS

The dentinal map

The Dentino-enamel junction DEJ

The junction of primary and secondary dentin D²J

The junction of primary and tertiary dentin D³J

Pulp tissue remnant PTR

Points of negotiation PON

Figure 4. Illustration comparing the Clary-
Khamedi (CK) endodontic access bur to the
corresponding round bur. The tip size of these
burs is less than half as wide as the correspon-
ding round bur. One of the prototype CK
endodontic access burs (right) is shown and
contrasted with the corresponding surgical
length round bur (left). The access burs,
designed by Drs. Clark and Khademi, will be
available in early 2009 from SS White Burs Inc.

Figure 5. Lingual view of the CK model of ideal
mandibular anterior access. This extremely cal-
cific tooth shows the ideal cavity outline to sat-
isfy operator, restorative, and tooth needs.

Figure 6. Facial view of the access and the
tiny lingual notch. In a case with significant
wear and significant exposed dentin, the
access will go directly through the incisal. The
facial extension of the exposed DEJ becomes
the facial margin of the access.

Figure 7. Invisible restoration of the CK
access and tooth at 3-year recall. The margins
were heavily beveled before restoration (not
pictured). This is the “Infinity Edge” margin
(introduced by Dr. Bob Margeas). The access
was closed with Filtek Supreme Plus (3M
ESPE). Our SEM evaluation of this technique,
combined with the unique properties of such
composite resin materials, shows ideal wear
and microleakage resistance.
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As we deconstruct endodontic access, it is crucial to understand
the “Big 5” catalyst forces that will change the future of
endodontic access and coronal shaping....our previous needs as
dentistswere often in conflict with the needs of the tooth.

Table 1. The Hierarchy of
Tooth Needs for
Anterior Teeth

Extremely High Pericingulum
Dentin
Pulp in Immature
Teeth

High Cingulum Enamel
Axial Wall DEJ
Cervical Enamel

Medium Peri-incisal Enamel

Low 2º Dentin

No Value or 3º Dentin
Liability Inflamed Pulp in

Mature Teeth
Exposed Dentin in
Incisal Area
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MODERN ENDODONTICS - BURS

longer burs = better vision

MODERN ENDODONTICS - CAUTION

I 13roots
  3_2014

technique_ instrumentation  I

_I don’t like the term “microendodontics.” I like 
the term “minimally invasive endodontics” better, but 
they both imply an objective that is not the reality of 
the changing concepts of what access and shaping 
results should ideally look like. It’s not about how small 
you can make an access but about designing treatment 
protocols that maximize dentin conservation while 
balancing the need for meeting treatment objectives. 
It’s about dentin conservation and root form appropri-
ate shaping, not the smallest possible accesses. 

There is a growing awareness that the legacy 
access concepts and principles have resulted in 
unnecessary removal of critical dentin that is struc-
turally compromising teeth. Dr. David Clark and  
Dr. John Khademi deserve the credit for identifying 
and defining the critical importance of percervical 
dentin. Pericervical dentin is the dentin from the top 
of the pulp chamber to the upper canal area (Fig 2). 

This is considered to be the dentin critical for 
tooth strength and should be conserved as much 
as possible.  Strength equates to longer lasting res-
torations — our ultimate goal. Two features of the 
legacy designs are a problem for dentin conserva-
tion. The first is the recommendation to completely 
de-roof the pulp chamber. The second is developing 
“convince form” in the coronal part of the canal by 
removing the internal triangle of dentin. Both are 
unnecessary and remove dentin that should be 
retained for strength.

Defenders of these legacy concepts point to the 
five mechanical objectives for shaping presented in 
1974 by Dr. Herbert Schilder. Even though he was a gi-
ant in endodonitics who dramatically influenced the 
specialty, the almost religious defense of his ideas gets 
in the way of conceptual progress. His objectives need 
a fresh look in the light of our better understanding of 
dental anatomy and newer file designs and materials.

_Dental anatomy

Work with high-resolution micro-CT scanners 
starting in the 1990s provides us a much more pro-

found understanding of tooth anatomy. In addition 
to the obvious canal complexity shown by these 
scans, the presences of concavities were shown to 

Microendodontics?
Finding the sweet spot between effective 
instrumentation and maximal tooth strength
Author_Eric Herbranson, DDS, MS, FDIC

Fig. 1

Fig.1_This case by Dr. Jeff Pafford has all the features of a well-designed conservation approach, including 

respect for the natural dimensions of the pulp chamber, an orifice-directed occlusal outline and root-form-

appropriate canal shaping with adequate deep shape and conservative upper shape. It shows the typical 

hourglass profile of this style prep. (Images/Provided by Dr. Eric Herbranson)

MODERN ENDODONTICS - CAUTION

• Minimise removal of peri-cervical dentine BUT you still 

need to locate all the canals and clean them well…



MODERN ENDODONTICS - CAUTION

Ninja  
Access

HOW I SEE TEETH COMMONLY FAIL

• Inadequate treatment (poor cleaning)  

• missed canals 

• poorly cleaned canals/pulp chambers 

• procedural errors

INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS) INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS)



INADEQUATE TREATMENT (36% OF ENDO COMPLAINTS) MODERN ENDODONTICS

People will ultimately be unhappy with both a  
weak clean tooth and a strong infected tooth  

as neither will give the outcome they are after. 

CLINICAL MANAGEMENT

• Need to be given the chance 

• Consider where bacteria has come from & where it is hiding 

• Remove caries, restorations & assess any cracks 

• Remove any pulp stones & 3o/2o dentine as needed to 

access canals and isthmuses 

• Anatomy of the pulp chamber will dictate the access 

• Orifice directed access 

• Placement of a core on completion if practical.

ROSS

MARTIN MODERN ENDODONTICS

• Think about why they need endo 

• Balance cleaning with maintaining tooth structure 

• Smaller accesses require narrow & flexible instruments 

• Tip - start small & clean canals as you find them 

• If attempting this you need: 

• magnification & illumination 

• time!



TAKE HOME MESSAGES

• Minimise your risk 

• assess the tooth and patient 

• good team & training 

• quality equipment 

• warn of risks before starting tx 

• manage expectations.

• When (not if) an accident happens… 

• advise the patient 

• refund them 

• arrange referral 

• ring and speak with the endodontist 

• show you care about them!

TAKE HOME MESSAGES


