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Introduction

This is a study of the 1-year outcomes of cracked teeth that received orthograde root canal
treatment. Interestingly, the data was gathered from one clinician’s cases over a 25-year period in
private endodontic practice.

Dr Keith Krell is an endodontist with 29 years of private practice experience and an adjunct clinical Professor in the
Department of Endodontics at the University of lowa College of Dentistry.

Dr Dan Caplan, DDS, Ph D, is Department Head, Department of Preventive & Community Dentistry, University of
lowa College of Dentistry. His research interests include outcomes related to endodontic treatment; decision-making
in endodontics; and evaluation of diagnostic tests.

What is known about the prognosis for endodontic treatment of cracked teeth?

Background literature review described...

5 types of fractures:
* craze lines

fractured cusps
cracked tooth

split tooth

* vertical root fracture

Symptoms:
* acute pain on chewing
* thermal sensitivity

Decision to treat dependant on:
* restorability with full coverage crown
* pulpal health

And controversy regarding the treatment of necrotic but otherwise restorable cracked teeth:

extraction
recommended because
of unpredictable
prognosis

endodontic therapy

recommended for long-
term tooth retention

Spurred on by this scholarly disagreement and the lack of long-term studies of endodontically treated
cracked teeth, the authors asked :

“What should providers tell patients who have cracked teeth that need root canal treatment about
the endodontic prognosis they could expect if the tooth were treated by an endodontist?”



Study Design

To answer the question, the authors examined the distribution & 1-year post-treatment
conditions of cracked teeth that were treated with orthograde endodontic therapy.

They gathered data from...

... cases from private endodontic practice under the following conditions:

one treating endodontist provided diagnosis, treatment and recall 1-year post-treatment assessment
25-year treatment period 1989-2015
split teeth, and teeth with cusp fractures and/or vertical root fractures were excluded

consistent treatment technique with lateral condensation using Roth’s 801 sealer

.. tests and assessments performed on patients at initial presentation:

PA radiograph and identification of PA lesions if present

thermal response

periapical response to pressure, palpation, and percussion

probing depths - recording in the mesial and distal interproximal spaces and furcas

direct transillumination and visualization with and without magnification to confirm presence of a true
crack vs a crazing.

pain on occlusal pressure on 1 on more cusps.

responses to biting on various cusps of the diagnosed tooth, with at least 1 cusp leading to pain on biting.

.. 1 year follow-up assessments:

presence or absence of symptoms

radiographic resolution of previous lesions

presence of a crown

treatment outcomes of root canal therapy defined as:

Success in the absence of signs or symptoms plus resolution of any previous radiographic pathosis.

Failure in the persistence of signs or symptoms with no change or enlarged radiographic pathosis, or the development of
radiographic pathosis when there had been none pre-treatment.

Questionable when there was absence of signs and symptoms but incomplete resolution of previous radiographic pathosis.



The Sample

2086 diagnosed cracked teeth
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363 final sample

Adapted from Fig. 1, Krell & Caplan, 2018 p. 544

Results

* The patient’s age, sex, year of treatment, tooth type, restorative material present at the time of
examination, and number of surfaces restored had no effect on treatment outcomes.

* Though not statistically significant, results suggested that treatment success was inversely
proportional to pulpal involvement, a finding in other lit.

* The presence of a distal marginal ridge crack also conferred more risk of failure than mesial cracks.

* However, this study supports the treatment of cracked teeth with necrotic pulps as long as there are
no periodontal pockets over 4 mm associated with the crack.

 Distribution of cracked teeth reflected findings in previous studies:
o mandibular second molar (36%) had the highest incidence

o mandibular first molar (27%) for a total of 63% for the mandibular molars
o makxillary first molars (18%).



Analysis/results

The authors used bivariate analysis to develop a “Cracked Tooth Prognostic Index” or
“lowa Staging Index” based on the 3 variables they found to be most predictive of success:
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Adapted from Fig. 2, Krell & Caplan, 2018 p. 547

Final words

Limitations of this study:

*  Only 27 % of patients returned for free 1-year recall leading to smaller sample number than hoped.
* Treatment outcome assessments limited to 1-year post-op time period.

The authors hope that their staging index can serve as a treatment decision
making tool based on predicted prognoses. Before using the lowa Staging Index
in clinical practice more studies are required to validate its accuracy.




