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Abstract

Introduction: This cross-sectional study determined
the prevalence of apical periodontitis in 1086 root
canal-treated teeth from an urban Colombian popula-
tion and evaluated the association of several factors
with the periradicular status. Methods: Periapical
radiographs were used for analyses, and teeth were
classified as healthy or diseased according to the perira-
dicular status. Other factors were also evaluated for
their association with the periradicular conditions,
including gender, quality of both endodontic treatment
and coronal restoration, apical level of filling, and pres-
ence of post restoration. Results: Fifty-one percent of
the treated teeth were classified as healthy. Only 33%
of the teeth had endodontic treatment rated as
adequate. The quality of both endodontic treatment
and coronal restoration significantly influenced the peri-
radicular conditions (P < .001). Combined data revealed
that teeth with both adequate endodontic treatment
and adequate restorations showed significantly better
periradicular status than the other combinations
(P < .01), except for teeth with adequate treatment
and inadequate restoration (P = .08). Canals filled up
to 0—2 mm short of the apex had a significantly higher
number of teeth rated as healthy than overfilled or
underfilled cases (P = .02). Regression analysis showed
that the quality of endodontic treatment was the most
significant factor influencing the periradicular status
(P < .001). Gender and presence of post restoration
had no association with the periradicular conditions.
Conclusions: Data from this Colombian population
showed a relatively high prevalence of apical periodon-
titis in root canal-treated teeth. This was largely due to
an equally high prevalence of treatments performed
under substandard technical quality. The quality of the
endodontic treatment was the most determinant
factor for healthy periradicular status. (J Endod
2013;39:600-604)
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Longitudinal studies of endodontic treatment outcome performed in university-based
or teaching hospital-based settings have shown a very high rate (about 90%—95%)
of teeth free of apical periodontitis after 2—5 years of follow-up (1-5). Nonetheless,
cross-sectional studies performed in a large number of countries have revealed that
the prevalence of apical periodontitis in root canal—treated teeth is relatively high,
ranging from 30%-65% (6—11). A systematic review and meta-analysis of cross-
sectional studies about the prevalence of apical periodontitis in different countries
with high or very high human development indices showed that 36% of 28,881 root
canal—treated teeth exhibited periradicular radiolucencies (12). If these teeth are cate-
gorized as treatment failures because of persistent or emergent disease, this picture
becomes considerably alarming because it reflects the realistic outcome of the root
canal treatment in the general population (13). Inadequate treatment is, however,
a very frequent observation in most cross-sectional studies and has been regarded as
one of the most important factors associated with poor outcome (9, 12, 14-16).

The large majority of cross-sectional studies evaluating the periradicular status of
root canal—treated teeth have been performed in Europe, North America, and Asia (6, 7,
14-27). For countries located in the Southern Hemisphere, only limited information is
available (9, 28). To the best of our knowledge, there are no studies evaluating the
prevalence of apical periodontitis in root canal-treated teeth in Colombia.
Therefore, this study was undertaken to assess the prevalence of apical periodontitis
in root canal—treated teeth from an urban adult Colombian population and evaluate
the association of several factors with the periradicular status of these teeth.

Materials and Methods

Study Population

The sample for this cross-sectional study consisted of 688 adult patients who
consecutively presented for the first time seeking routine dental care at the Dental
School, Santo Tomas University, Bucaramanga and Floridablanca, Colombia between
2003 and 2010. To be enrolled in the study, the patients had to possess a current
full-mouth series of periapical radiographs. Periapical digital radiographs were taken
by a dental radiologist who used the radiovisiography system CDR-DICOM (Computer-
ized Dental Radiograph-Digital Imaging and Communications in Medicine; Schick
Technologies, Long Island, NY). All root canal—treated teeth from these patients
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were included in the study, except for third molars whose radiographic
images could not be conclusively analyzed.

Evaluation Criteria and Radiographic Analysis

The 1086 root canal-treated teeth included in this study were
radiographically evaluated for the qualities of the root canal filling
and the coronal restoration. The criteria used for evaluation were as
described previously (14, 15).

Endodontic Treatment. For adequate treatment, all canals were
obturated. No voids were present. Root canal fillings ended from 0-2
mm short of the radiographic apex.

For inadequate treatment, root canal filling ended more than 2 mm
short of the radiographic apex or was grossly overfilled. Root canal
filling with voids, inadequate density, unfilled canals, and/or poor
condensation were also considered inadequate.

In multirooted teeth with similar periradicular status for all roots,

the root with the worst treatment quality was used.
Coronal Restoration. Adequate restoration was regarded as any
permanent restoration that appeared intact radiographically. Inade-
quate restoration was any permanent restoration with detectable radio-
graphic signs of overhangs, open margins, or recurrent caries or
presence of temporary coronal restoration. (Teeth with no coronal
restorations, permanent or temporary, were also included in this
group.)

Presence of posts was also recorded. Radiographs were analyzed
on the computer screen in a darkened room, and the periradicular
status was evaluated according to the criteria of Strindberg (1). Healthy
periradicular condition was judged when both the contour and width of
the periodontal ligament space were normal, or the periodontal liga-
ment space contour was widened mainly around excess filling. Appear-
ance of the surrounding bone was normal. Diseased teeth presented any
discernible apical radiolucency (1, 29). Multirooted teeth were ranked
according to the root with the worst evaluation.

Two observers were previously calibrated against a set of 100
reference teeth. Afterwards, they examined all the radiographs indepen-
dently. Because agreement was moderate (Cohen kappa value = 0.45),
a highly experienced endodontist served as the third observer for the
cases where disagreement occurred.

TABLE 1. Distribution of Root Canal—treated Teeth According to the Tooth
Group (n = 1086)

Covariate N %
Gender

Female 457 66

Male 231 34
Quality of coronal restoration

Adequate 433 40

Inadequate 480 a4

Absent 173 16
Quality of endodontic treatment

Adequate 360 33

Inadequate 726 67
Apical limit of filling

0-2 mm short 568 52

>2 mm short 447 41

Overfilling 71 6.5
Post

Yes 357 33

No 729 67
Periradicular status

Healthy 555 51

Diseased 531 49

Statistical Analysis

Statistical analyses were performed by using the SPSS software
(Statistical Package for the Social Sciences, version 17.0; IBM, Chicago,
IL). Initially, a descriptive analysis was performed including the variable
healthy treated tooth (dependent variable) and the covariates (indepen-
dent variables) gender, quality of coronal restoration, quality of
endodontic treatment, apical limit of obturation, and presence of
post. Descriptive data were obtained as frequencies of the categories
within each variable. The x? test was applied to each covariate in rela-
tion to the periradicular status of treated teeth to look for significant
associations (P < .05). A bivariate analysis was also performed to eval-
uate the combined effects of quality of coronal restoration and
endodontic treatment. Next, unadjusted univariate logistic regression
was applied between the dependent variable and the covariates to eval-
uate the association of each one with healthy periradicular conditions
through calculation of odds ratio and 95% confidence interval. Finally,
adjusted multivariate logistic regression was used to deduce the influ-
ence of each covariate on the periradicular conditions. This multiple
analysis included only the variables that presented P < .05 in the
previous analysis. The method used to insert the variables in the logistic
model was the backward stepwise, which involved all variables chosen.
Furthermore, these variables were gradually excluded until the final
model was formed. A probability level of .05 was used as the criterion
for statistical significance.

Resuits

Overall data are displayed in Table 1. Of the 1086 root canal—
treated teeth included in this study, 457 (66%) were from female
patients and 231 (34%) from male patients. Maxillary teeth corre-
sponded to 77% of the teeth. Maxillary central incisors were the most
frequently treated teeth, followed by maxillary premolars, maxillary
lateral incisors, and mandibular molars (Table 2).

On the basis of the criteria of Strindberg (1), 555 teeth (51%)
were classified as healthy and 531 (49%) as diseased. There was no
significant difference in the periradicular status of root canal—treated
teeth from male and female patients (P = .23). Only 33% of the teeth
included in this study had endodontic treatment rated as adequate.
Of these, 219 (61%) were ranked as healthy (Table 3). Of the 726 teeth
(67%) rated as having inadequate endodontic treatment, only 336
(46%) were classified as healthy. A highly statistically significant differ-
ence was observed when comparing teeth with adequate and inadequate
treatment (P < .001).

Of the 433 teeth (40%) that were found to have adequate coronal
restorations, 249 (57.5%) were scored as healthy. The group with inad-
equate/absent restorations consisted of 653 teeth (60%), of which only
306 (47%) were healthy. Highly significant difference was observed
when comparing treatment outcome for teeth with adequate and inad-
equate/absent restorations (P < .001).

Combined data of the quality of both endodontic treatment and
coronal restoration were evaluated for periradicular status. The rate

TABLE 2. Distribution of Root Canal—treated Teeth According to the Tooth
Group (n = 1086)

Tooth Maxillary Mandibular
Central incisor 293 (27%) 29 (3%)
Lateral incisor 152 (14%) 7 (0.6%)
Canine 78 (7%) 13 (1%)
Premolar 245 (23%) 79 (7%)
Molar 71 (6.5%) 119 (11%)
Total 839 (77%) 247 (23%)
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TRABLE 3. Periradicular Status of Root Canal—treated Teeth Relative to Diverse Factors

Periradicular status

Covariate Diseased N (%) Healthy N (%) P value*
Gender .23
Female 222 (49) 235 (51)
Male 124 (54) 107 (46)
Quality of coronal restoration <.001"
Adequate 184 (42.5) 249 (57.5)
Inadequate/absent 347 (53) 306 (47)
Quality of endodontic treatment <.001"
Adequate 141 (39) 219 (61)
Inadequate 390 (54) 336 (46)
Apical limit of filling .007"
0-2 mm short 254 (45) 314 (55)
>2 mm short 234 (52) 213 (48)
Overfilling 43 (61) 28 (39)
Post .39
Yes 168 (47) 189 (53)
No 363 (50) 366 (50)
Combined endodontic treatment and coronal restoration <.001"
Adequate treatment/adequate restoration 58 (34) 112 (66)
Adequate treatment/inadequate restoration 83 (44) 107 (56)
Inadequate treatment/adequate restoration 126 (48) 137 (52)
Inadequate treatment/inadequate restoration 264 (57) 199 (43)

*Chi-square test.
TStatistically significant.

of teeth categorized as healthy was 66% for cases with both adequate
endodontic treatment and adequate restorations (Table 3). This condi-
tion showed significantly better outcome than the others (P < .01),
except for teeth with adequate treatment and inadequate restoration
(56% healthy, P = .08). Teeth with both inadequate treatment and inad-
equate restoration yielded the highest prevalence of disease (57%),
which was significantly superior to the other conditions (P < .05).
No significant difference was observed when comparing teeth with inad-
equate treatment/adequate restoration and adequate treatment/inade-
quate restoration (P = .43).

Regarding the apical limit of filling, the best results were observed
for canals filled up to 0—2 mm short of the apex, with statistically signif-
icant superiority over teeth with overfillings or underfillings (P = .02).

TABLE 4. Univariate Logistic Regression for Association of Some Covariates
with Periradicular Status

Odds ratio
Standard P (95% confidence

Covariate B8 error value interval)
Gender

Female 1

Male -0.2 0.16 .21 0.82 (0.59-1.12)
Quality of coronal restoration

Absent 1

Inadequate  —0.09 0.18 .6 0.91 (0.64-1.29)

Adequate 0.36 0.18 .05* 1.43 (1.01-2.04)
Quality of endodontic treatment

Inadequate 1

Adequate 0.59 0.13 <.001* 1.80 (1.39-2.33)
Apical limit of filling

Overfilling 1

0-2 mmshort 0.64 0.26 .01* 1.90 (1.15-3.14)

>2 mm short 0.34 0.26 .19 1.40 (0.84-2.33)
Post

No 1

Yes 0.1 0.13 .39 1.12 (0.87-1.44)

No significant differences were observed between the 2 latter conditions
(P =.24).

In this study, 357 teeth (33%) were restored with a post. Of
these, 189 (53%) were healthy. This showed no significant differ-
ence from teeth not restored with posts, half of which were healthy
(P = 39).

The results of unadjusted (univariate model) and adjusted
(multivariate model) logistic regressions are shown in Tables 4 and
5. In the former analysis, quality of the endodontic treatment,
quality of the coronal restoration, and apical limit of filling were
significantly associated with healthy periradicular status (Table 4).
For the quality of endodontic treatment, the chance for adequately
treated teeth to exhibit healthy conditions was 80% higher than for
inadequate treatments (P < .001). For the apical limit of filling, signif-
icant association occurred for the category 0—2 mm short (P = .01).
For the quality of coronal restoration, association was significant for
the category adequate restoration (P = .05). In the multivariate anal-
ysis, only the covariates that exhibited significant associations in the
univariate logistic model were included. Gradual exclusion of the vari-
ables through the backward stepwise approach led to maintenance of
significant association for quality of the endodontic treatment.

TRABLE 5. Multivariate Logistic Regression for Association of Some Covariates
with Periradicular Status

Odds ratio
Standard P (95% confidence

Covariate g error value interval)
Quality of coronal restoration

Absent 1

Inadequate 0.1 0.18 .56 0.9 (0.63-1.28)

Adequate 0.3 0.18 .09 1.35(0.95-1.94)
Quality of endodontic treatment

Inadequate

1
Adequate 0.55 0.13 .001*  1.74 (1.34-2.25)

*Statistically significant.

602 Moreno et al.

*Statistically significant.

JOE — Volume 39, Number 5, May 2013



Accordingly, the chance for adequately treated teeth to exhibit healthy
periradicular status was 74% higher than for teeth with inadequate
root canal treatment (P < .001).

The present study joins a series of other epidemiologic studies
evaluating the periradicular status of root canal-treated teeth from
several geographic locations and expands the information by including
Colombia in this list. Previous information from South America has been
limited to Brazil (9, 30). The overall prevalence of apical periodontitis
in treated teeth was 49%, which is relatively high considering the
potential for successful outcome of endodontic treatment, but it is
still within the range reported by most previous cross-sectional studies
performed in other countries (6—11, 22, 26).

About two-thirds of the treated teeth had root canals ranked as
inadequate in quality. This high prevalence of inadequate treatment
has been widely observed in other studies (9, 12, 14-16) and
may be considered as the main factor responsible for such a high
prevalence of post-treatment apical periodontitis. Actually, regression
analysis showed that the quality of endodontic treatment was the
most important factor influencing the status of the periradicular
tissues.

In inadequately treated teeth, there is increased chance for persis-
tence or emergence of intraradicular infection, which is the prime
cause of post-treatment apical periodontitis (31). It is worth pointing
out that the quality of treatment was inferred by the quality of filling as
determined by radiographic analysis. Although teeth ranked as
adequately treated showed significantly better status than inadequately
treated teeth, the prevalence of apical periodontitis was still higher than
expected (39%). This would translate into a success rate of 61%, which
is far below the reported 90%—95% for university-based studies. The
reason for this discrepancy is highly likely to be that many of the teeth
categorized as adequately treated were not so in fact. This is because of
the well-known limitations of radiographs to determine quality of
endodontic treatment (32) and because teeth were ranked according
to the quality of filling, with no information on the disinfection
measures used.

Another factor that may exert some influence on the periradic-
ular status is the quality of coronal restoration (33). In the present
study, teeth with adequate coronal restorations had significantly
better periradicular conditions than teeth with inadequate/absent
restorations. The best outcome was observed for teeth with both
adequate endodontic treatment and adequate coronal restoration,
with a healthy rate significantly superior when compared with the
other combinations, except for teeth with adequate treatment and
inadequate/absent restoration. Therefore, the optimum outcome
seems to depend on the tooth being adequately treated as
a continuum, with both endodontic treatment and coronal restora-
tion following acceptable standards. The role of coronal restoration
in the continuum is certainly to help prevent reinfection, but resto-
ration of occlusal function may also influence bone healing and re-
modeling after endodontic treatment.

Teeth with root canal fillings termini located at 0—2 mm from the
root apex showed significantly better periradicular conditions than
teeth with either overfillings or underfillings. This is in agreement
with other studies showing that the closer the terminus of operative
procedures is to the apical foramen (provided it is still intraradicu-
larly), the better the outcome (5, 34). Indeed, finishing the treatment
disinfection procedures as close to the foramen as possible increases
the possibility of extending the disinfection procedures beyond the
apical limit of infection (35).

JOE — Volume 39, Number 5, May 2013

One-third of the teeth examined in this study were restored with
a post. Some studies have previously reported an increased prevalence
of apical periodontitis for teeth restored with posts (23, 36). However,
the present study is in consonance with many others that found no
difference in the periradicular status of teeth with or without a post
restoration (3, 15, 37—39). Thus, posts do not seem to influence the
endodontic treatment outcome.

One should be aware that the cross-sectional nature of this study
has the serious limitation that the design does not permit the evaluators
to determine whether a disease is active or healing, and because of that
these studies are ranked below longitudinal studies in the hierarchy of
evidence level. However, cross-sectional evaluations stand as an
important source of information because they permit analyses of the
overall health state and the prevalence of both disease and treatment
in a given population at a certain point in time. Although most longi-
tudinal studies of endodontic treatment outcome are performed in
universities or teaching hospitals, samples used in most cross-
sectional studies come from general practice or community settings.
Therefore, whereas the former study type provides information on
the potential of successful outcome, the latter indicates the realistic
scenario in the overall population. Data on the current situation of
a given disease or the quality of treatment in a selected population
may serve as a basis for establishment of intervention strategies and
further improvements in provision of healthcare services. In addition,
the cross-sectional design permits inclusion of a very large number of
patients, which is difficult to achieve and control in longitudinal
studies. Interpretation biases are potentially diluted in studies with
large sample size.

It is also salient to point out that the use of radiographic analysis is
conceivably of incomplete diagnostic value, especially for categorization
of the quality of treatment and restoration and detection of apical peri-
odontitis (32, 40). Cone-beam computed tomography has the potential
to circumvent some of the limitations of radiographs, and its high sensi-
tivity for detection of bone changes has comparatively disclosed a higher
prevalence of apical periodontitis than radiographs (41-43). However,
the latter still remains as the most common method used for routine
diagnosis of apical periodontitis, and its use permits comparison with
previous studies on this subject. In addition, for many countries, it is
not yet possible to gather a large number of patients subjected to
cone-beam computed tomography to compose a reasonable sample
size for cross-sectional studies.

In conclusion, findings from this Colombian population regret-
tably agree with those from other countries to show that the prevalence
of apical periodontitis is relatively high in root canal—treated teeth from
the general population, and the main factor responsible for that is an
equally high prevalence of treatments performed under substandard
technical quality. Academics and authorities in the field of dentistry
and endodontics should be aware of this worldwide problem, and
a call for action is necessary. Some possible solutions have been sug-
gested and include review of the curricular structure of undergraduate
programs, research for developing user-friendly but still effective treat-
ment techniques, or restricting provision of endodontic care to special-
ists (44). Obviously, all these require conscientization and extra
funding, resources, and manpower. Moreover, the fact that this study
confirms that teeth can be saved and maintained in healthy periradicu-
lar conditions provided that both endodontic and coronal restorations
are of good quality indicates that efforts in that direction are surely
worth expending.

Acknowledgments
The authors deny any conflicts of interest related to this study.

Periradicular Status in Colombia 603



11.

12.

15.

16.

17.

18.

19.
20.

21

604

. Strindberg LZ. The dependence of the results of pulp therapy on certain factors. Acta

Odontol Scand 1956;14(Suppl 21):1-175.

. Kerekes K, Tronstad L. Long-term results of endodontic treatment performed with

a standardized technique. J Endod 1979;5:83-90.

. Sjogren U, Hagglund B, Sundqvist G, Wing K. Factors affecting the long-term results

of endodontic treatment. J Endod 1990;16:498—504.

. Siqueira JF Jr, Rocas IN, Riche FN, Provenzano JC. Clinical outcome of the

endodontic treatment of teeth with apical periodontitis using an antimicrobial
protocol. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008;106:
757-62.

. Ricucci D, Russo J, Rutberg M, et al. A prospective cohort study of endodontic treat-

ments of 1,369 root canals: results after 5 years. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2011;112:825-42.

. Segura-Egea JJ, Jimenez-Pinzon A, Poyato-Ferrera M, et al. Periapical status and

quality of root fillings and coronal restorations in an adult Spanish population.
Int Endod J 2004;37:525-30.

. Weiger R, Hitzler S, Hermle G, Lost C. Periapical status, quality of root canal fillings

and estimated endodontic treatment needs in an urban German population. Endod
Dent Traumatol 1997;13:69—74.

. Kirkevang LL, Vaeth M, Horsted-Bindslev P, Wenzel A. Longitudinal study of periap-

ical and endodontic status in a Danish population. Int Endod J 2006;39:100~7.

. Siqueira JF Jr, Rogas IN, Alves FR, Campos LC. Periradicular status related to the

quality of coronal restorations and root canal fillings in a Brazilian population.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2005;100:369—74.

. De Moor RJ, Hommez GM, De Boever JG, et al. Periapical health related to the

quality of root canal treatment in a Belgian population. Int Endod J 2000;33:
113-20.

Sunay H, Tanalp J, Dikbas I, Bayirli G. Cross-sectional evaluation of the periapical
status and quality of root canal treatment in a selected population of urban Turkish
adults. Int Endod J 2007;40:139—45.

Pak ]G, Fayazi S, White SN. Prevalence of periapical radiolucency and root canal
treatment: a systematic review of cross-sectional studies. J Endod 2012;38:1170-6.

. Friedman S. Expected outcomes in the prevention and treatment of apical periodon-

titis. In: @rstavik D, Pitt Ford T, eds. Essential Endodontology. Oxford, UK: Blackwell
Munksgaard Ltd; 2008:408-69.

. Tronstad L, Asbjornsen K, Doving L, et al. Influence of coronal restorations on the

periapical health of endodontically treated teeth. Endod Dent Traumatol 2000;16:
218-21.

Tavares PB, Bonte E, Boukpessi T, et al. Prevalence of apical periodontitis in root
canal-treated teeth from an urban French population: influence of the quality of root
canal fillings and coronal restorations. J Endod 2009;35:810-3.

Georgopoulou MK, Spanaki-Voreadi AP, Pantazis N, et al. Periapical status and
quality of root canal fillings and coronal restorations in a Greek population. Quin-
tessence Int 2008;39:e85-92.

Gulsahi K, Gulsahi A, Ungor M, Genc Y. Frequency of root-filled teeth and prev-
alence of apical periodontitis in an adult Turkish population. Int Endod J 2008;
41:78-85.

Kayahan MB, Malkondu O, Canpolat C, et al. Periapical health related to the type of
coronal restorations and quality of root canal fillings in a Turkish subpopulation.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008;105:e58-62.

Kabak Y, Abbott PV. Prevalence of apical periodontitis and the quality of endodontic
treatment in an adult Belarusian population. Int Endod J 2005;38:238-45.

Loftus JJ, Keating AP, McCartan BE. Periapical status and quality of endodontic treat-
ment in an adult Irish population. Int Endod J 2005;38:81-6.

Tsuneishi M, Yamamoto T, Yamanaka R, et al. Radiographic evaluation of periapical
status and prevalence of endodontic treatment in an adult Japanese population. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2005;100:631-5.

Moreno et al.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

44.

Georgopoulou MK, Spanaki-Voreadi AP, Pantazis N, Kontakiotis EG. Frequency and
distribution of root filled teeth and apical periodontitis in a Greek population. Int
Endod ] 2005;38:105-11.

Boucher Y, Matossian L, Rilliard F, Machtou P. Radiographic evaluation of the prev-
alence and technical quality of root canal treatment in a French subpopulation. Int
Endod J 2002;35:229-38.

Kirkevang LL, @rstavik D, Horsted-Bindslev P, Wenzel A. Periapical status and quality
of root fillings and coronal restorations in a Danish population. Int Endod J 2000;
33:509-15.

Buckley M, Spangberg LS. The prevalence and technical quality of endodontic treat-
ment in an American subpopulation. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 1995;79:92—100.

Ray HA, Trope M. Periapical status of endodontically treated teeth in relation to the
technical quality of the root filling and the coronal restoration. Int Endod J 1995;28:
12-8.

Peters LB, Lindeboom JA, Elst ME, Wesselink PR. Prevalence of apical periodontitis
relative to endodontic treatment in an adult Dutch population: a repeated cross-
sectional study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2011;111:
523-8.

Da Silva K, Lam JM, Wu N, Duckmanton P. Cross-sectional study of endodontic treat-
ment in an Australian population. Aust Endod J 2009;35:140—6.

Chugal NM, Clive JM, Spangberg LS. A prognostic model for assessment of the
outcome of endodontic treatment: effect of biologic and diagnostic variables.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2001;91:342-52.

Marotta PS, Fontes TV, Armada L, et al. Type 2 diabetes mellitus and the prevalence
of apical periodontitis and endodontic treatment in an adult Brazilian population.
J Endod 2012;38:297-300.

Siqueira JF Jr, Rocas IN. Clinical implications and microbiology of bacterial persis-
tence after treatment procedures. J Endod 2008;34:1291-301.

Kersten HW, Wesselink PR, Thoden Van Velzen SK. The diagnostic reliability of the
buccal radiograph after root canal filling. Int Endod J 1987;20:20—4.

Gillen BM, Looney SW, Gu LS, et al. Impact of the quality of coronal restoration
versus the quality of root canal fillings on success of root canal treatment: a system-
atic review and meta-analysis. ] Endod 2011;37:895-902.

Schaeffer MA, White RR, Walton RE. Determining the optimal obturation length:
a meta-analysis of literature. J Endod 2005;31:271-4.

Siqueira JF Jr, Lopes HP. Chemomechanical preparation. In: Siqueira JF, ed. Treat-
ment of Endodontic Infections. London: Quintessence Publishing; 2011:236—84.
Saunders WP, Saunders EM, Sadiq J, Cruickshank E. Technical standard of root
canal treatment in an adult Scottish sub-population. Br Dent J 1997;182:382-6.
Kvist T, Rydin E, Reit C. The relative frequency of periapical lesions in teeth with root
canal-retained posts. ] Endod 1989;15:578-80.

Farzaneh M, Abitbol S, Friedman S. Treatment outcome in endodontics: the Toronto
study—phases I and II: orthograde retreatment. J Endod 2004;30:627-33.
Marquis VL, Dao T, Farzaneh M, et al. Treatment outcome in endodontics: the Tor-
onto study—phase III: initial treatment. ] Endod 2006;32:299-3006.

Bender IB. Factors influencing the radiographic appearance of bony lesions.
J Endod 1982;8:161-70.

Durack C, Patel S. Cone beam computed tomography in endodontics. Braz Dent J
2012;23:179-91.

Patel S, Wilson R, Dawood A, et al. The detection of periapical pathosis using digital
periapical radiography and cone beam computed tomography: part 2—a 1-year
post-treatment follow-up. Int Endod J 2012;45:711-23.

Tsai P, Torabinejad M, Rice D, Azevedo B. Accuracy of cone-beam computed tomog-
raphy and periapical radiography in detecting small periapical lesions. J Endod
2012;38:965-70.

Siqueira JF Jr. Standing on our standards: time for reflection. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2010;110:545-7.

JOE — Volume 39, Number 5, May 2013



	Periradicular Status and Quality of Root Canal Fillings and Coronal Restorations in an Urban Colombian Population
	Materials and Methods
	Study Population
	Evaluation Criteria and Radiographic Analysis
	Endodontic Treatment
	Coronal Restoration

	Statistical Analysis

	Results
	Discussion
	Acknowledgments
	References


