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Root canal treatment and retreatment can help people retain their natural tooth for a very
long time, if not a lifetime.  Unfortunately, there is a lot of misunderstanding about
success rate and survival of root canal treated teeth, because it can be confusing even for
experts to wade through and summarize the evidence.  It is important to note that
historically implant studies have looked at survival and this is quite different than the
strict criteria normally used to define “success” in endodontic treatment.  Certainly, this is
changing, but one cannot simply and quickly compare studies on root canal treatment
and implants.  That is the topic for a different newsletter. 

By way of introduction, an epidemiologic study is of interest due to the sheer size of the
study, almost 1.5million teeth treated from all 50 states by general dentists and specialists
showed that overall 97% of initial root canal treated teeth were retained in the oral
cavity 8 years later (Salehrabi and Rotstein  JOE 2004).  Analysis of the extracted teeth
revealed 85% did not have full coronal coverage. The take home point is the
importance of coronal coverage in a successful outcome after endodontic therapy.
Certainly there is more than the quality of the root canal treatment affecting healing and
retention of the tooth.

If a crown cannot be initiated soon after root canal treatment for whatever reason (cost,
age of the patient, complex plan, etc) then consider doing a composite onlay or cuspal
coverage bonded amalgam to protect the tooth in the meantime.  Overlaying the cusps
of a posterior tooth with restorative material will help protect it from cracks and
fractures until a crown can be fabricated and is a great service to those patients who
cannot crown the tooth in a timely manner.  

You can find prognosis studies for root canal treatment in the literature that range from
50% to 98% success rate. Why is this?  Some use antiquated techniques, some had small
sample size, a short follow up, and how they define success and failure differed.  So what
is the current best evidence?  Dr. Shimone Friedman published an extensive literature
review where he excluded those papers with poor methodology and selected papers that
used only current techniques and had a high standard of methodologic rigor.  He
identified ten key papers, and under that sort of rigorous standard the discrepancy on
prognosis shrunk to 10% instead of 50%.  Dr. Friedman’s review suggests that success
ranges from about 80-90% in initial root canal treatment, with retention of
asymptomatic and functional teeth even higher.  

Dr. Friedman’s group at the University of Toronto has published extensively on an
ongoing prospective cohort study looking at longer outcomes, 4-6 years, in endodontic
treatment, retreatment, and apical surgery.  The Toronto Study was a prospective cohort
study, one of the highest levels of evidence for outcomes studies we have, and it looked at
longer term healing, 4-6 years instead of the usual 1-2 years.  The sample size was
multiplied with each successive phase added for a total of about 2000 teeth, so as to
increase the statistical power for assessment of significant outcome predictors.  To
summarize factors implied in healing in Phases 1-4 of the Toronto Study, the best success
rates are found in vital teeth without periapical radiolucencies/apical periodontitis,
the success rate is about 93%. When the tooth is necrotic with apical periodontitis it is
more heavily infected and success drops about 10% to around 82%.  Overall 95% were
retained in the mouth as asymptomatic and functional teeth. 

It is important to note that the treatment done in the studies cited above and below was
performed by endodontists or graduate endodontic students, using a variety of techniques
and instruments, including in some cases step back and cold lateral, but one thing that
did not vary is the use of rubber dam isolation for every case.  In a recent study, the use
of rubber dam was proven to increase success of root canal treatment (Lin et al 2014
JOE).  The use of a rubber dam is one of the few things that is defined as standard of
practice for root canal treatment (2010 AAE Position Statement on Dental Dams). It
protects the patient from aspiration of instruments or irrigants, contamination of the root
canal space, and patients are generally very accepting of it when you explain the rationale.
There are lots of techniques and different clamps, etc. to help the practitioner achieve
rubber dam isolation in every case.

Success rates can drop depending on complexity, for instance, teeth with multiple roots
and complex anatomy are harder to treat, and can have a lower success rate.  Referral to a
specialist should be considered.  In teeth with apical periodontitis the obturation
technique had an impact on success as did root filling length.  Intraoperative
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Follow up to the newsletter
on Calcium Hydroxide
Dr. Van Nieuwenhuyzen had great
response to his newsletter on the use of
calcium hydroxide in endodontics, and we
are happy to see an increased use of it
among our referring doctors!  We just
wanted to clarify, that calcium hydroxide is
not to be used in primary teeth.  You can
consider the use of ferric sulfate or MTA as
an alternative to formocresol in those cases
of vital pulpotomy in primary teeth.  

Also, if you have been using the small Navi
Tips that we use for dispensing calcium
hydroxide into permanent teeth, there has
been a problem with the manufacturer.
Some of the tips are faulty and not patent.
If you have had trouble with your tips,
please contact the manufacturer. 

Clarification Regarding Consults
We have had a number of patients
coming from a variety of offices recently
with the impression that the consultation
is free.  I am not sure where the
miscommunication on this occurred, but
there is a fee for a consultation.  

by Dr. Deborah Knaup



complications, ie short fill, missed canal, separated instrument,
perforation, can all have a negative effect on prognosis.  Case selection
when to treat and when to refer is critical and a good service to
your patients.

Complex Anatomy Visualized
Through the Microscope case by Dr.Knaup

There is solid evidence that the type of instrument, taper, and a
specific amount of apical enlargement do not impact prognosis.
There is no magic formula.  Cleaning and shaping must be done
well, whatever instruments are used, and certainly rubber dam
isolation and sodium hypochlorite are useful adjuncts to any
endodontic routine.

Overcoming Intraoperative
Complications:  Case Referred for a
Separated File was Bypassed and
Filled Around. One Year Recall
Shows Healing. case by Dr.Knaup

Ng’s series of systematic reviews, 2007 ,2008, 2008, and 2010,
showed four things that increased survival up to ten years (86-93%).
The endodontically treated tooth has a best chance of success if it
has a crown, mesial and distal contacts, is not used as an abutment
for a fixed or partial denture, and is not a molar (more complex
anatomy).  In a prospective study from 2011 Ng also showed
increased tooth loss in patients with diabetes, those on systemic
steroids, teeth with probings 5mm or greater, among other things.  

What about Retreatment?  Isn’t the success rate lower
for retreatment?  No.

The same rules apply.  The golden rule is look for the etiology of
failure, and if it can be addressed by retreatment, then the success
rate should not be any different than initial root canal treatment.  If
the etiology of failure is a missed MB2 canal, a short fill, a separated
instrument which can be removed or bypassed, calcified canals
which can be located and negotiated with the aid of a dental
microscope, and if the practitioner can avoid procedural mishaps
during treatment, then success rate is the same (Toronto Study
2008, the Ng studies 2011, 2011, and Gorni&Gagliani studies).
Certainly, these all come with a higher level of complexity, and case
selection is again critical to success.  Endodontists are trained to deal
with them on a regular basis.  

To summarize the Toronto Study Phase 1 through 4 in orthograde
retreatment JOE 2004 and 2008:  Again they looked at 4-6 year
outcomes.  Overall 94% asymptomatic and functional even if not
completely “healed” on the radiograph.  Best success rate when no
periapical radiolucency/apical periodontitis present (93%) vs lower
when it is present without other complications (84%).  
What’s the etiology of failure and can we fix it? If the etiology of
failure cannot be addressed non-surgically, then surgery is the
preferred treatment.  Success rate of modern endodontic
microsurgery is also in the same range, 85-95%.  Historic apical
surgery was only about 50% successful done without a microscope
and ultrasonic, and without modern filling materials like MTA.
This is a topic for future newsletters. 

One year Recall shows
healing of the large
periapical lesion.



What is the Etiology of Failure?
Two Missed Canals and One
Perforation.  Can We Fix It?  Yes!
One Year Recall Shows Healing!

(Case by Dr.Knaup)

In Summary:

1) Modern outcome studies with strict methodologic rigor
demonstrate a favorable success rate for initial root canal
treatment when there is proper case selection and avoidance of
intraoperative complications.  Retention 97% at 8 years, strict
criteria of success range is 82-93%.

2) Success rate is always better if the diagnosis is made early,
when the tooth is still vital and does not have a periapical
radiolucency (success is about 93%).  Success drops about 10%
when the tooth is necrotic with a lucency, because it is more heavily
infected (about 82%).  

3) Rubber dam isolation has been shown to improve the success
of root canal treatment and is defined as standard of practice for
root canal treated teeth.

4) Four things impact long term survival of endo treated teeth:
1)Coronal coverage (consider a composite onlay or cuspal coverage
bonded amalgam if a crown cannot be done in a timely manner),
2) the presence of  mesial and distal contacts, 3)the tooth is not
used as an abutment for a fixed or partial denture, and 4)position in
the mouth (molars having more complex anatomy than anteriors).

5) Success rates can drop depending on complexity and the
presence of intraoperative complications. Proper case selection
and referral is key to maximizing the patient’s success and positive
experience with root canal treatment.  

6) Retreatment success rate is not lower than initial root canal
treatment if the etiology of failure can be addressed non-
surgically. If the etiology of failure is a missed MB2 canal, a short
fill, a separated instrument which can be removed or bypassed,
calcified canals which can be located and negotiated with the aid of a
dental microscope and 3D imaging, and if the practitioner can avoid
procedural mishaps during treatment, then success rate is the same.  

7) If the etiology of failure cannot be addressed non-surgically,
then surgery can be considered.  Success rate of modern
endodontic microsurgery is also in the same range, 85-95%.
Historic apical surgery was only about 50% successful done without
a microscope and ultrasonic, and without modern filling materials
like MTA.  This is a topic for future newsletters. 

2659 Superior Drive NW
Rochester , MN 55901

Phone: 507.281.1295 • Fax: 507.529.5589
E-mail: debknaup@drknaup.com

Office Hours: Monday-Thursday 7:30am to 4:30pm


