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Abstract
Introduction: The objective of this study was to
compare the outcomes of initial nonsurgical root canal
therapy for different tooth types provided by both end-
odontists and other providers.Methods: By using an in-
surance company database, 487,476 initial nonsurgical
root canal therapy procedures were followed from the
time of treatment to the presence of an untoward event
indicated by Current Dental Terminology codes for
retreatment, apical surgery, or extraction. Population
demographics were computed for provider type and
tooth location. Kaplan-Meier survival estimates were
calculated for 1, 5, and 10 years. Hazard ratios for pro-
vider type and tooth location were calculated by using
the Cox proportional hazards model. Results: The sur-
vival of all teeth collectively was 98% at 1 year, 92%
at 5 years, and 86% at 10 years. Significant differences
in survival on the basis of provider type were noted for
molars at 5 years and for all tooth types at 10 years. The
greatest difference discovered was 5% higher survival
rate at 10 years for molars treated by endodontists. A
hazard ratio of 1.394 was found when comparing other
providers’ success with that of endodontists within this
10-year molar group. Conclusions: These findings
show that survival rates of endodontically treated teeth
are high at 10 years after treatment regardless of
provider type. Molars treated by endodontists after
10 years have significantly higher survival rates than
molars treated by non-endodontists. (J Endod
2016;42:702–705)
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Recent estimates indicate United States dentists complete more than 15 million root
canal procedures annually (1). An integral therapeutic option in the treatment and

prevention of apical periodontitis, nonsurgical root canal therapy (NSRCT) has been
proven to be effective in retaining teeth that would otherwise be lost (2–7). Successful
endodontic healing has classically been based on satisfying the criteria of reducing or
eliminating apical lesions and an absence of clinical symptoms (8). Even when adhering
to the rigorous standard of healing, success rates of NSRCT have been shown to be
56%–96%. Varying study models, materials, techniques, evaluation methods, etc may
be responsible for this wide variation (3, 9, 10). A modern trend in endodontic
literature has been a heavier reliance on tooth survival as an outcomes descriptor
(11). Survival of an endodontically treated tooth has been defined as continued presence
and painless function (11). Because of the complexities involved with deciphering out-
comes of large samples, several researchers have defined success as the absence of re-
treatment, apical surgery, or extraction (5–7, 12, 13). In composite, these additional
treatments have been assigned the designation of untoward events and allow for more
robust outcomes assessments that are based on tooth survival (5–7, 12, 13).

Many factors have been associated with the long-term success of endodontic ther-
apy. These include but are not limited to the absence of an apical lesion, use of dental
dams during treatment and core placement, use of surgical operating microscopes,
periodontal condition, structural integrity/restorability of the tooth, biofilms, and effec-
tive post-endodontic restoration (4,14–22). The endodontic literature is replete with
research focused on these local factors, yet few articles have been published that
focus on the effect of provider training on outcomes. Alley et al (23) found that end-
odontic treatment provided by endodontic specialists was more than 10% more suc-
cessful than treatment provided by general dentists. In a separate large-scale
epidemiologic study, Lazarski et al (7) found that although endodontists on average
treat cases of higher difficulty, there was no significant difference in survival rates for
NSRCT provided by endodontists compared with other dental providers. This same
study found that surgical endodontic therapy provided by non-endodontists failed 3
times more often than surgeries completed by endodontists (7). Uncertainty exists
regarding how training level may impact outcomes of NSRCT as it relates to tooth
type. The purpose of this study was to compare the outcomes of NSRCT provided by
endodontists and non-endodontists as it relates to tooth type.

Methods
Data for this study were obtained from the electronic claims and enrollment data-

base of Delta Dental of Wisconsin. Claims analysis was based on claims data representing
13,329,249 patient encounters between January 1, 2000 and December 31, 2013.
Dental insurance claimswere searched for Current Dental Terminology procedure codes
D3310 (anterior NSRCT), D3320 (premolar NSRCT), andD3330 (molar NSRCT), which
were considered to be triggering events. This query produced 487,476 initial NSRCT pro-
cedures performed during the 14-year time period. For each of these procedures, infor-
mation regarding provider type/specialty status and tooth number was collected. The title
of endodontist was given only to clinicians who had completed an American Dental
Association accredited U.S. endodontic residency program. It was decided to include
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all non-endodontic specialists into the broader category of other pro-
viders. As with Lazarski et al (7), success was determined by the absence
of untoward events. Cases were followed and considered successful until
enrollment was broken or until Current Dental Terminology codes rep-
resenting extraction, retreatment, or apical surgery were encountered.
Once a case met either of these 2 criteria, the case was eliminated
from the sample. Cases were further subdivided into 1-, 5-, and
10-year follow-up intervals to aid in the comparison of survival over time.

Analysis
Survival estimates were computed for provider type and tooth loca-

tion. Kaplan-Meier survival estimates were calculated for 1-, 5-, and
10-year survival of endodontically treated teeth. Hazard ratios for pro-
vider type and tooth type were calculated by using the Cox proportional
hazardsmodel. Analyses were performed by using SAS 9.4 (SAS Institute
Inc, Cary, NC).

Results
Of the 487,476 procedures, endodontists completed 153,315 cases

(31.5% of the total). These cases consisted of 15,832 anteriors (10.3%),
27,978 premolars (18.2%), and 109,505 molars (71.4%). Other
providers completed 334,161 cases (68.5% of the total). These cases
consisted of 68,600 anteriors (20.5%), 107,279 premolars (32.1%),
and 158,282 molars (47.3%). The survival/absence of untoward events
for all teeth collectively was 98% at 1 year, 92% at 5 years, and 86% at 10
years. The median follow-up time for all cases was 2.43 years.

At the 1-year interval, no significant difference in survival was
noted between providers or for tooth type. Anterior teeth treated by
both endodontists and other providers had 98% survival, premolars
had 99% survival, and molars survived at a rate of 98% (Table 1).

At the 5-year interval, no significant differences in survival were
found between treated anterior teeth and premolars. Anterior teeth
and premolars treated by both endodontists and other providers had
a survival rate of 95%. A significant difference in molar survival was
discovered. Molars treated by other providers survived at a rate of
91%, whereas molars treated by endodontists had a 93% survival
rate (P < .0001) (Table 1).

At the 10-year interval, significant differences were found for all
tooth types. Anterior teeth treated by other providers survived at
91%, whereas anterior teeth treated by endodontists survived at

a rate of 92% (P < .0001). Premolar survival was 91% for other
providers and 90% for endodontists (P < .0001). Molar survival was
84% for other providers and 89% for endodontists (P < .0001)
(Table 1). Figure 1 graphically portrays the 1-, 5-, and 10-year product
limit survival estimates for each tooth and provider type.

Cox model analysis found the only significant relationship between
tooth type and provider type existed for molars at 10 years. A hazard
ratio of 1.394 was found when 10-year molar survival of teeth treated
by other providers was compared with the same subset of teeth treated
by endodontists (P < .0001).

Discussion
Survival trends of endodontically treated teeth are of considerable

interest to providers, patients, and third-party payers. Endodontic ther-
apy has proved to be a predictable and conservative method of retaining
natural teeth. Large epidemiologic studies provide a method for assess-
ing the outcomes of the dental health system as a whole (7). No studies
to date have directly compared long-term survival rates of endodonti-
cally treated teeth as it relates to provider type and tooth type. The
aim of this study was to explore this relationship.

The percentage of treatments provided by endodontists (31.5%)
and treatments provided by other providers (68.5%) in this study
closely parallel ratios seen in previous observations of 28%:72% and
33.9%:66.1% (1, 7). The population studied was stratified to include
only those patients with dental insurance. This is an important
consideration because an insured patient population may present
differing dental care access and expectations when compared with
populations of uninsured patients. This would likely have an effect on
outcomes, but to what extent is unknown. Therefore, these results
should only be interpreted with respect to this population.

Use of insurance information on a scale such as that used for this
project conveniently serves to minimize many sources of potential bias.
At the same time, data that are limited to only procedures make impor-
tant diagnostic/prognostic predictors of individual cases impossible to
ascertain (7). There is no way to reliably determine pre-procedural
diagnosis as it relates to both the pulpal and periodontal condition of
the treated patient. Restorability of the treated tooth and medical con-
ditions that could predispose a person to endodontic failure are also
not available. Final restoration and use of dental dam isolation have
also been shown to have a significant impact on the long-term outcomes

TABLE 1. Summary of Survival Estimates for Endodontically Treated Teeth That Is Based on Provider Type and Tooth Type

Time interval
group (y) Tooth type Provider type Time (y) Cases

Survival distribution
function estimate

Lower 95%
confidence limit

Upper 95%
confidence limit

1 Anterior Other provider 1.00 48,986 0.98 0.98 0.99
Endodontist 1.00 11,354 0.98 0.98 0.98

Premolar Other provider 1.00 77,670 0.99 0.99 0.99
Endodontist 1.00 20,225 0.99 0.98 0.99

Molar Other provider 1.00 113,742 0.98 0.98 0.98
Endodontist 1.00 79,649 0.98 0.98 0.98

5 Anterior Other provider 5.00 16,424 0.95 0.95 0.95
Endodontist 4.90 3582 0.95 0.94 0.95

Premolar Other provider 5.00 27,044 0.95 0.94 0.95
Endodontist 4.99 6698 0.95 0.94 0.95

Molar Other provider 5.00 38,358 0.91 0.91 0.91
Endodontist 5.00 25,712 0.93 0.93 0.94

10 Anterior Other provider 9.88 3066 0.91 0.90 0.91
Endodontist 9.62 596 0.92 0.91 0.93

Premolar Other provider 9.99 5475 0.91 0.90 0.91
Endodontist 9.89 1222 0.90 0.89 0.91

Molar Other provider 9.98 7406 0.84 0.84 0.85
Endodontist 9.99 4605 0.89 0.89 0.89
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