
Patient’s age and extent of coronal and root 
destruction predict root canal treatment subsequent to 
after a full-cast crown
Which clinical factors are predictive of root canal treatment following full-cast crowns?

Kirakozova A and Caplan DJ. Predictors of root canal treatment in 
teeth with full coverage restorations. J Endod 2006; 32:727–730

Design A case–control study was carried out at the University of North 
Carolina School of Dentistry in the US.
Participant selection Dental charts from the university’s dental clini-
cal were audited for patients who had a single-cast crown between 1 
January 1998 and 31 December 2002. Cases were defined as individuals 
who underwent root canal treatment at some time after the insertion 
of a single-cast crown up to 1 July 2004. The control group consisted 
of people who did not have root canal treatment after the insertion of a 
full-cast crown. 
Data analysis A list of 24 clinical factors was compared between 
groups (Table 1). Multiple logistic regression analysis was used to deter-
mine which preoperative nonprocedural factors were predictive of root 
canal treatment subsequent to a full-cast crown.
Results A total of 6612 single-cast crowns (cast metal or porcelain 
fused to metal) were inserted during the 5-year period of interest. Of 
these, 5743 crowns, identified from 3357 patients’ records (ie, the 
study subjects), were determined not to have undergone root-canal 
treatment prior to full-cast crown restorative treatment. Ninety-two 
subjects were initially determined to be eligible cases; ninety-two sub-
jects were also therefore randomly selected from the remaining 3265 
subjects to make up the control group. Twenty-six of the cases and 
21 members of the control group were excluded because of incom-

plete records. The final case and control groups comprised 66 and 
71 subjects respectively. Only subjects’ age at the time of restorative 
treatment and their post-cementation tooth sensitivity was statistically 
significantly different between the two groups (P<0.05). Multiple logis-
tic regression determined the statistically significant (P<0.05 ) predic-
tors of case status: these were a patient’s age and also the subgroup 
to which they were allocated according to the extent of pre-operative 
coronal and root destruction, on the basis of the restorative core size 
(more than three restored surfaces; Table 2). 

Table 2. Variables predictive of future root canal therapy on 
crowned teeth. 

Variable OR 95% CI

Age (years; for each 10-year decrease) 1.5 1.1–2.1

Extent of coronal and root destruction 
( >3 surfaces restored) 7.6 1.4–41.6

Post-cementation sensitivity* 20.1 12.9–31.3

*Post-cementation sensitivity odds ratios (OR) and associated 95% confidence interval 
(CI) calculated by commentary author from presented data.

Conclusion The age of a patient and the extent of coronal and root 
destruction can be used to predict the future need for root canal treat-
ment on teeth for which a single-cast crown is planned.
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Table 1. Study variables of interest.

Pre-operative Intra-operative Postoperative

1. Patent’s age (years)

2. Patient’s sex

3. Tooth type

4. Clinic (student vs faculty)

5. Extent of coronal destruction

6. Extent of root destruction

7. Presence of periodontal disease (mobility, pockets)

8. History of crown-lengthening surgery

9. Presence/ type of tooth fracture

10. Pulp vitality

11. Prior restoration type

12. Prior tooth sensitivity

13. Depth of cavity preparation

14. Foundation surfaces and material

15. Presence and type of auxiliary retention

16. Presence and type of base/ liner

17. Foundation date

1. Provisional restoration material

2. Temporary cement type

3. Permanent crown code 

4. Permanent cement type

5. Permanent crown placement date

1. Post cementation tooth sensitivity

2. Root canal therapy date
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Commentary
The risk of subsequent endodontic devitalisation is on the mind of 
every dentist when planning treatment of a tooth with a cast crown. 
Probabilities have been reported from 2.6% to as high as 25% that 
root canal treatment will follow cast crown insertion.1–5 Kirakozova 
and Caplan’s case–control study here aimed to determine which clin-
ical variables, present at the time when treatment is being planned 
for a single-cast crown, are predictive of future root canal treatment. 
This is a question very pertinent to clinical practice. 

The authors searched their dental school clinic’s computer data-
base, seeking patients who had a cast crown placed in a specific 5-year 
period. Cases (ie, subjects for the study) were clearly defined as those 
individuals who had a crown placed between 1 January 1998 and 31 
December 2002 and who afterwards underwent root canal treatment 
any time before 1 July 2004. In other words, the authors allowed a lag 
period of 18 months between the last date a crown could be placed 
(31 December 2004) and a catastrophic endodontic event occurring. 

Controls were defined as subjects who did not undergo subsequent 
root canal therapy. It is possible, however, that a crown could have 
been inserted on 30 December 2002 with the patient reporting a 
catastrophic endodontic event on 2 July 2004: this subject would be 
included in the control group and not amongst the cases. Although it 
is possible that 18 months is sufficient time for all subsequent endo-
dontic problems to arise, we cannot be sure unless the dental histories 
of all cases and controls are clearly given. This problem demonstrates 
the weakness of retrospective case–control studies when the histo-
ries of the cases and controls are not matched with respect to time of 
treatment and time of event. Without knowing the restorative-treat-
ment date distribution between the two groups, we are not sure if 
cases are disturbed evenly though out the observation period or were 
limited to teeth restored during a specific period (eg, was 1999 a par-
ticularly bad year for crowns?).

The failure of the authors to report and account for teeth lost to 
follow-up, and lost to possible subsequent extraction, also threat-
ens the validity of the results. Although the authors claim that they 
accounted for controls who may have been root-treated outside the 
clinic, nowhere are these accounted for as possible cases. In addition, 
it is likely that some patients elected to have the abscessed crowned 
tooth extracted rather than undergo root canal treatment.

All these factors may have resulted in under-reporting the number 
of cases of irreversible endodontic damage. This seems to be consistent 
with the data presented here, because 95 teeth (out of a total of 5743 
teeth eligible for this study) reported subsequent root canal treatment. 
This amounts to only 1.6% having subsequent root canal treatment to 
a crowned tooth — less than half the figure reported by others.1,2

Furthermore, the authors failed to perform a sample size calcula-
tion from the start. There are ample data in the literature cited in their 
study for the authors to have at least attempted to calculate the size 
of study required to minimise a type-2 error (a false negative). The 
small sample size used here probably explains why the age of subjects 
was the only pre-operative variable to show a statistical difference 
between the case and control groups. The 95% confidence interval 
(CI) just misses crossing the point of no effect [odds ratio (OR) of 1.0]. 
Although the authors subgrouping of the “extent of coronal and root 
destruction”, based on the size of the pretreatment restoration (ie, 
more than three restored surfaces), showed a statistically significant 
OR of 7.6, the 95% CI is huge, with its lower limit barely avoiding the 
point of no effect as well. 

The authors briefly mention that, although post-cementation 
tooth sensitivity appeared to be a statistically significant postopera-
tive factor, they did not include it in the regression analysis because 
it is not a pre-procedural clinical factor that a clinician can use when 
planning a crown. Although this is true, as a clinician I found this 
variable of particular interest: I am often confronted with such a 
clinical scenario and wondering what is the likelihood of irreversible 
endodontic damage. I calculated a high OR of 20.1 with a 95% CI of 
12.9–31.3. If valid, this predicts subsequent root canal treatment on 
crowned teeth that develop post-cementation sensitivity. 

Although this study does have shortcomings, some of which are 
acknowledged by the authors in their discussion, they should be com-
mended for attempting to investigate such a relevant clinical ques-
tion. I agree with their conclusion that this study’s findings, “demon-
strate the need for prospective study designs that could identify more 
and better predictors of subsequent [root canal treatment] in teeth 
receiving crowns”. 

Ben Balevi
Dental Practitioner, Vancouver, British Columbia, Canada
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