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ABSTRACT

The aim of this study was to investigate the relationship between
root fillings and the presence of apical periodontitis in studies
with samples containing elderly patients. The data were obtained
by means of a systematic review of studies that evaluated the
quality of root fillings and their relationship with periapical health.
1,376 potentially relevant articles were selected, of which 667
were repeated and 16 were duplicates. 693 abstracts were
analyzed, with 608 of these being excluded and 85 selected
for reading in full. Fourteen (14) articles were included, totaling
data of 135,566 teeth. Of these, 13,704 (10.1%) had endodon-
tic fillings, with 6,455 (47.1%) being considered adequate and
7,249 (52.9%) inadequate. Among the teeth with apical perio-
dontitis, 2,084 (32.3%) had adequate endodontic fillings and
3,749 (51.6%) had inadequate fillings. There was a significant
correlation between the quality of endodontic fillings considered
adequate and lower frequency of apical periodontitis in elderly
patients.
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INTRODUCTION

The quality of endodontic treatment and periapical health
are important parameters in the prognosis of future dental
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treatment needs.! The increase in longevity of the world
population and the success of preventive dentistry will lead
to a growth of the expectation of maintenance of dentition
in the elderly patients. This fact may result in an increase
of the endodontic treatment needs in this population.” The
relationship between the quality of root fillings (RF) and the
frequency of periapical lesions had been demonstrated.>*

Apical periodontitis (AP) is a local inflammatory res-
ponse to infection of endodontic origin.’ Dental pulp infec-
tion generally occurs as a sequel to dental caries, trauma,
operative procedures or in situations in which bacteria and
their toxins are able to penetrate into the intimate areas of
the pulp tissue.® Failure of root canal treatment is generally
believed to be caused by inadequate treatment procedures
and ineffective control or elimination of bacterial infection.’

The prevalence of AP has also been related to the inc-
rease in age,® suggesting that this relationship would be more
evident due to the increase in the number of dentate elderly
persons.’ Little epidemiological data on the endodontic and
periapical status of the elderly have been gathered. These
endodontic parameters are important to predict tooth sur-
vival and the future need for dental treatment.’

Outcomes from cross-sectional epidemiological surveys
showed evidences that older subjects have a lower number
of remaining teeth and higher ratio of RF and AP in their
teeth compared with younger adults.'” Longitudinal studies
also confirmed these results demonstrated that, on average,
the number of teeth decreased with age, but the number of
root filled teeth increased in studied elderly populations.'!?
However, contrary to these cross-sectional and longitudinal
studies, other longitudinal study in elderly women with
follow-up of 24 years showed that the prevalence of AP
did not increase with age, probably as a result of root canal
treatment and extractions. This study also showed that the
frequency of RF teeth and teeth with AP decreased over
time for comparable age groups.'

In different population, several epidemiological studies
have reported high frequency of AP associated with RF
teeth, especially those related with inadequate endodontic
treatments."'* However, the outcomes of these cross-sec-
tional studies considered samples from different age. Cohort
studies containing exclusively elderly patients are scant.
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Considering the importance of epidemiological studies,
the aim of this study was to investigate the relationship
between root fillings and the presence of apical periodontitis
in studies with samples containing elderly patients, by
means of a systematic review of the literature.

MATERIALS AND METHODS

The selection of articles used in the study was performed in
two stages: (I) abstracts and titles were selected; and (1) the
complete texts of the selected titles were obtained and read
to determine the set of the final sample. To identify studies
included in or considered for this revision, a search strategy
was developed for the electronic databases, using keywords
from a list of Descriptors in Health Sciences (DeCS) and in
Medical Subject Headings (MeSH), and their combinations.
The following keywords were used: periapical periodontitis,
periapical abscess, periapical granuloma, radicular cyst,
endodontic treatment; pulpectomy, root canal filling, root
canal obturation and root canal therapy.

The inclusion criteria for the selection of titles were:
(a) studies in humans, (b) samples including individuals
aged 60 years or older, (c) definition of clear and well est-
ablished criteria for evaluating the quality of root fillings,
(d) definition of clear and well established criteria for evalua-
ting periapical health, (e) establishment of the relationship
between the quality of endodontic treatments and pre-
sence of periapical lesions, (f) articles published in English
between January 01, 1986 and July 01, 2013 in the PubMed
and ISI Web of Knowledge databases (Flow Chart 1).

The initial search was performed by two independent
researchers, who located and selected the articles. The
selection of studies based on the title and abstract was done
independently and in duplicate. After reading the title of
the article, the researchers either selected it or not for the
systematic review. If the article did not meet the inclusion
criteria, it was excluded by the title. If the title of the article
did not provide sufficient information for selecting or
excluding it, the researchers had to read the abstract and opt
between selecting or excluding the article by the abstract.
If there were repetition of one and the same study, its copy
would be excluded. In addition, the researchers observed
cases in which the same article appeared more than once
in the same database, and classified it as repeated. This
procedure was followed in all the databases.

After a systematic search and selection of the article,
a first meeting of consensus was held to clear doubts and
disagreements between the researchers.

The next stage was to seek, and read the selected articles
in full, and then evaluate whether they would be included in
the sample. Each researcher filled out a standardized form in
the Excel™ (Microsoft Corporation, Redmond, WA, USA)

software, with the following data about the article: author,
year and country in which the study was conducted, type of
study, type of radiographic technique used in the study, num-
ber of participating individuals; number of teeth evaluated,
gender of the sample, frequency of AP in teeth with adequate
and inadequate RF, frequency of adequate RF with AP and
inadequate RF without AP. The lists of references of the
selected articles were also checked independently by the two
researchers, who proceeded with the search to identify studies
with potential relevance not found in the electronic search.

A second consensus meeting was held between the
researchers to clear-up doubts and disagreements among
the titles read, and filling out of the formula. The studies
that met the established criteria were considered in the final
analysis. Possible disagreements during the entire process
were resolved by means of consensus.

In addition to the electronic databases searched, the
lists of references of literature reviews were revised, but
no additional studies were included. Efforts were made to
try and find studies with elderly persons, which related the
quality of the endodontic treatments and presence of AP.

The quality of the articles was evaluated by means of
the quality assessment tool for quantitative studies'* by two
independent evaluators and disagreements were resolved by
consensus. This validated tool was developed for the eva-
luation of systematic reviews on health promotion and public
health interventions, in addition to randomized clinical tri-
als, quasi-experimental studies and uncontrolled studies."
It evaluates the articles in six different parameters: biases,
study designs, confounding factors, blinding, methods of
sample collection, and sample losses. The final score 1 classi-
fies the study as strong; 2, as moderate and 3, as weak 41

Raw data were entered into Excel™ software (Micro-
soft Corporation, Redmond, WA, USA). The analyses were
carried out in an SAS System'™ (SAS Institute Inc, Cary,
North Caroline, USA). The frequency of root-filled teeth
was calculated, and the periapical status on all teeth and on
the treated teeth was assessed. Chi-square and independent
t-tests (o= 5%) were used to examine associations between
both prevalence and frequency of AP in RF teeth and the
standard of the root filling.

RESULTS

Ofatotal of 1,376 potentially relevant records found in the two
databases, 667 were repeated and 16 were duplicates. There-
fore, the abstracts of 693 were read. A total of 608 references
were excluded based on the titles and/or abstracts; 85 were
selected for analysis of the full text, of which 14 were selected
for inclusion in this systematic review (Flow Chart 2).
Among the articles included, there was diversity of
countries who have worked with the theme proposed in
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Flow Chart 1: The inclusion criteria of this study

Inclusion criteria

v

Studies in Humans
|
Article in English

Clear and well-established criteria for the
evaluation of periapical health

|
Articles: 12/01/02 to 07/01/13

v

Samples included individuals aged > 60 years

Clear and well-established criteria for the evaluation
of endodontic fillings

Relationship between quality of endodontic
treatments and periapical health

Keywords

Two independent reviewers
(discussion/consensus)

Initial search: PubMed and ISI
web of knowledge

Materials selection

Title

.
L

Abstract

Subject inadequate

— |
Articles excluded

Age inadequate

Subject inadequate

|
Article included

Two independent reviewers
(Discussion/Consensus)

Artcles excluded

Age inadequate

Complete articles

- [

Author year

Articles included

Lists of references

Standardized table

Type of study

Type of radiographic image used

Analysis of methodology

Sample size |

Final result

Criterion used in evaluating
quality of fillings

this review: two were conducted in Denmark,™'® two in
France,'”'® two in Spain,l’19 two in Turkey,zo’21 one in Ire-
land,?? one in Japan,23 one in Brazil,* one in Senegal,25 one
in Kosovo,?® and one in Croatia®’ (Tables 1 and 3).

In the evaluation of the quality of RF, various criteria
were used in the selected studies: three studies used the
distance of the endodontic filling from the root apex,'®-*!:>3
three studies used the filling density and its distance from
the apex, %2’ three studies defined the parameter as being

the presence of filling material in the root canal>" four
20,22,26,27

4

studies preferred criteria proposed by other authors
and in one article the authors created their own guidelines?
(Table 1).

In the evaluation of the periapical status, represented
by the presence of AP, the majority of the studies included
in this present review!:>!6-1921-23:2327 yi5ed the periapical
index (PAI) system proposed by @rstavik et al?® (Table 1).

Criterion used in evaluating periapical health

Relationship between quality of fillings
and periapical health

The articles selected for this study contained data on a
total of 135,566 teeth. Of these, 13,704 (10.1%) had RF, with
6,455 (47.1%) of these fillings being considered adequate and
7,249 (52.9%) inadequate. Among the adequate root fillings,
2,084 (32.3%) were diagnosed wit AP. Among the inad-
equate root fillings, 3,740 (51.6%) had AP. The frequency
of AP ranged from 0.5* to 13.8%.!” The frequency of teeth
with RF ranged from 1.5*! to 20.5%.%* In comparison with
the total number of teeth with RF considered adequate, the
percentage ranged from 26.5'° to 56.9%.%* Whereas, for
those teeth with RF classified as inadequate, the range was
from 43.12* to 73.5%.!6 The ratio between quality of RF teeth
and presence of AP showed results with great amplitude.
When the frequency of AP in adequate RF teeth was evalua-
ted in comparison with the total number of RF teeth, the
range was from 0.1°° to 41.6%.% In inadequate RF teeth with
AP, this frequency ranged from 16.8%* to 58.5%.'¢
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Flow Chart 2: The systematic review

Total (1,376)
I

v

PubMed (380)

v

Web of Science (996)

Duplicated articles (16)

Repeated (667)

Articles excluded (608)

v

Articles (693)
(titles and/or abstracts)

(titles and/or abstracts )

v

Accidents and intercurrences: 1

Sample incompatible with inclusion criteria: 10

Anatomy: 13

Anesthesia: 1

Anthropology: 1

Evaluation of clinical charts: 1
Advancements in endodontic treatment: 5
Surgery: 23

Comparison between techniques: 3

Laser: 8

Endo/perio Lesion: 8
Magnification: 1

Systemic medication: 12
Microbiology: 90

Treatment Modalities: 1

MTA: 3

Does not mention age of sample: 1
Number of Sessions: 8

Articles read in full (85)

v

A

Articles excluded (71)

Did not present results divided by age: 36
Clinical case: 1

Incompatible samples: 7

Did not cite age of sample: 16

Did not evaluate quality of fillings: 3
Microbiology: 4

Complications: 18 Obturation: 10
Systemic conditions: 12

Biologic considerations: 1

Curative: 11

Clinical decisions: 1

Definition of terms used in endodontics: 1
Dentistry: 7

Diagnosis: 19

Discussion of polemic topics: 1
Pre/postoperative pain: 10

Referral of cases: 1

Grafts: 2

Epidemiology: 4

Studies in animals: 29

Operator's experience: 1

Risk factors for endodontic treatment: 2
Endodontic failures: 6

Orthodontics: 1
Patent: 14
Pathology: 48
Periodontics: 7

Prognosis: 10
Prosthesis: 1

Radiology: 25
Resorptions: 2

Retreatment: 4

Implant: 9
Immunology: 25

Forensic-legal dentistry: 1

Chemical-mechanical preparation: 11

Regeneration: 18

Dental reimplantation: 2
Clinical case report: 40
Post-treatment repair: 14
Temporary restorations: 2

Smoking: 5 Systematic review: 5

Genetics: 1 Photodynamic therapy: 4

Histology: 4 Treatment of teeth with open apex: 9
Histopathology: 6 Trauma: 7

latrogenies: 2 Urgency: 4

Socio economic variables: 1

Radiology: 2

Did not cite criteria for periapical
health status: 1
Chemical-mechanical preparation: 1

Articles included (14)

V' N

Evaluation of the quality of the articles by means of
the quality assessment tool for quantitative studies'*!* had
100% consensus for each item between the evaluators.

The evaluation showed the following results (Table 2):

17,19,24

three studies obtained the final (score 1), thus being

9,16,23,25

classified as strong; four articles were classified as

moderate (score 2); and the majority of the articles inclu-

ded"18:20-22.26.27 ere classified as weak (score 3).

DISCUSSION

The result of the evaluation of the articles included by means

of the quality assessment tool for quantitative studies'*!>

reflected the difficulty authors have in controlling the

multiple variables present in the researches. In none of the 14
articles included in this systematic review was there blinding
on the part of the evaluators and participants included in the
sample, and it was for this reason that none of these articles
was considered strong for this criterion (Table 2). When
analyzing these results, we must take into consideration
that the researchers could not have been blinded, because
the researchers depended on the evaluation of radiographic
images and, for this purpose, these researchers were
previously calibrated, and therefore knew the objective of
the research. The nonblinding of individuals participating
in the researches did not influence the results of the studies,
because the evaluation of the quality of fillings and periapical
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Table 1: Criteria used to assess the root filling and apical periodontitis status

AP criteria

Authors Country  RF criteria

Boucher et al (2002)" France Filling density and its distance from the apex
Estrela et al (2008)%* Brazil Criteria proposed by the authors themselves
Jiménez-Pinzon et al (2004)'° Spain Presence of filling material in the root canal
Kamberi et al (2010)® Kosovo  Criteria proposed by other authors
Kirkevang et al (2000)'® Denmark Filling distance from the apex

Kirkevang et al (2001)° Denmark Presence of filling material in the root canal
Loftus et al (2005)?? Ireland Criteria proposed by other authors
Lépez-Lopez et al (2012)" Spain Presence of filling material in the root canal
Lupi-Pegurier et al (2002)'®  France Filling density and its distance from the apex
Matijevié et al (2011)%” Croatia  Criteria proposed by other authors

Ozbas et al (2011)?" Turkey  Filling distance from the apex

Sunay et al (2007)%° Turkey Criteria proposed by other authors

Touré et al (2008)%° Senegal Filling density and its distance from the apex
Tsuneishi et al (2005) Japan Filling distance from the apex

PAI = 1: healthy; PAI <2: AP

Criteria proposed by authors themsleves

PAIl = 1: healthy; PAI <2: AP
PAI = 1: healthy; PAl <2: AP
PAIl = 1: healthy; PAI <3: AP
PAI = 1: healthy; PAI <3: AP
PAIl = 1: healthy; PAI <3: AP
PAIl = 1: healthy; PAI <2: AP

Criteria proposed by authors themsleves

PAIl = 1: healthy; PAI <2: AP
PAIl = 1: healthy; PAI <2: AP

Criteria proposed by authors themsleves

PAI = 1: healthy; PAl <2: AP
PAI = 1: healthy; PAl <2: AP

PAI: Periapical index system?®

Table 2: Evaluation of articles using the quality assessment tool for quantitative studies

Articles
o
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[o] o [ee) "a-‘) — o o D — T ~— — — I S
S S 3 o N & b © o = N~ o &
o SR c 8 T T 8 5 B ¥ 5 8 o =
Y— ~ N O ~ © © o (0] - I o —
S} T - N § < <« 9 N 5§ ® & & g ©
® © 5 £ 8 % ©® = o 2 = = = 3
- @© - —_ = - © © — (0]
5 > 5 & 2 22 % 3 3 3 5 5 S =
Qo = N = ° O 2 [5) o
2 g & 2 8 ¢ 8 0 W & F o 2 8 2
S 9 vt °» S o L = & © 2 ¢
EBREEEEREEEERE
d W5 ¥ ¥ € 99 3 =0 a6 ° &
Bias 2 1 2 3 2 1 1 2 3 3 2 3 3 2
Design of study 1t 1 1 1 1 1 3 3 3 1 3 1 1 3
Confounding factors 1 1 2 3 1 1 1 1 3 3 3 2 1 1
Blinding 2 2 2 2 3 3 3 3 2 2 3 3 2 2
Collection methods 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Losses 1 2 1 1 2 2 1 1 1 2 1 1 1 A1
Final score (consensus) 1 1 1 3 2 2 3 3 3 3 3 3 2 2

condition were performed by means of radiographic image
analysis and not symptoms related by the participating
patient him/herself, which could generate biases. On the
other hand, the data collection method was considered
strong for all the researches included in this review, which
characterizes the attention of the authors in the descriptions
of the methodologies used in their researches.

Considering all the six parameters proposed by the quality
assessment tool for quantitative studies, only three studies
were classified as strong.!”'%>* The research conducted

1'7 obtained moderate classification for the

by Boucher et a
criteria ‘biases’ and ‘blinding’, and was classified strong
in the other four parameters. The moderate quantification
in the criterion ‘biases’ was attributed because the study
used a convenience sample, which would not represent the

conditions of the target population of the study. Estrela et al**

also had two parameters evaluated as moderate (‘blinding’
and ‘sample losses’), and the other four were classified as
strong. This occurred because the authors did not cite any
sample loss, which is understandable, seeing that periapical
radiographs of endodontic treatments performed in the post-
graduation clinic of endodontics were used. Therefore,
there were no losses from the sample. Whereas, the study

1 had three criteria evaluated as

of Jiménez-Pinzén et a
moderate (‘biases’, ‘confounding factors’, and ‘blinding’),
and the other three were considered strong. In this study,
the authors also used a convenience sample, therefore,
nonrepresentative of the conditions of the target population
of the study. This fact was responsible for the ‘moderate’
classification obtained in the requisite of ‘biases’. For the
criterium ‘confounding factors’, the moderate classification

was as a result of the mentioned article being limited to citing
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only some information about the composition of the sample,
such as, the percentage of men and women, and division
by ages. Other important variables in characterization of
the sample could have been included, such as, the general
health conditions and the age at which endodontic treatment
was performed.

Pak et al*’ observed that the frequency of pulp diseases
could be higher than that presented by a large portion of the
studies. According to these authors, not all pulp diseases
produce evident periapical alterations, and not every lesion
of endodontic origin is located at the apex of the tooth, and
initial radiographic alterations may not be detected. Accord-

1Y in elderly patients, this becomes more

ing Goodis et a
evident, because due to the histological and physiological
alterations, a loss of sensitivity of the tooth may occur,
leading to the patient not seeking the dentist.

12° considered that the use of

Furthermore, Pak et a
panoramic radiographs instead of periapical radiographs
may contribute even further to biases. Other authors were
in agreement with this affirmation.*** Moreover, Estrela
13! affirmed that even the use of intraoral radiographs

may not be effective for the diagnosis of small periapical

eta

lesions. A high percentage of cases classified as healthy by
means of periapical radiographs were, however, shown to
have AP when examined histologically and by cone beam
computed tomography (CBCT).?! Thus, some researchers
have suggested the use of CBCT when conducting future
studies, thereby minimizing the technical limitations of
conventional radiographs.*?33 In all the articles included in
this review, evaluation of the radiographs was performed
by experienced and calibrated professionals.

From the eleven studies that used the PAI system?® as
criterium for diagnostic of AP, some studies used the PAI>2
as a parameter for defining the presence of AP,117:19:2123.25-27
and others used PAI >3.%1622 As regards the studies that
did not use the PAI as criterium for diagnostic of AP,!%-20-24
18 124

and Estrela et al** used their own

120

Lupi-Pegurier et a
criteria, whereas Sunay et al=” used criteria established by
de Moor et al®® (Table 1). Wu et al** as a limitation of the
PAI, cited the fact of the wide variation in distance between
the cortical bone and the root apex according to the dental
group. Furthermore, some authors have questioned the use
of subjective methods, based only on the observation of
radiographic images.>>*® Camps et al*’ cited that the PAI
allows only semi-qualitative results to be obtained, and
does not allow comparison between groups. According to
these authors, as a result of this, there will always be non-
significant differences between groups, even with a large
sample. To minimize the risk of false-negative results,
these authors suggested the use of the gray value correc-
tion method, because the variations in the gray value of a

periapical lesion would be associated with the histological
alterations.

Another point may raise some concern regarding the
reliability of the PAI system. In the analysis of multi root
teeth by PAI, some researchers included only the highest

22.23.25.26 others preferred to use the lowest!” and
9,16-18,20.21,24.27 This

score,
some did not mention this information.
difference in the diagnostic parameters is another factor that
makes it difficult to compare the data between the selected
articles in this present review.

The ratio between quality of RF teeth and presence
of AP showed results with great amplitude. When the
frequency of AP in adequate RF teeth was evaluated in
comparison with the total number of RF teeth, the range
was from 0.12° to 41.6%.% In inadequate RF teeth with AP,
this frequency ranged from 16.8% to 58.5%!'¢ (Table 3). In
the analysis of these data, apart from the small amount of
information mentioned in the selected articles, considering
that these studies were performed using samples including
elderly persons (not exclusively), and the great variability
of criteria used in the articles included in this review, it was
concluding that inadequate root filling was associated with
an increased prevalence of AP.

Normally, the teeth of elderly patients present a higher
degree of difficulty with regard to performing endodontic
treatments, either by the changes in their morphology, his-
tology, and pulp physiology in comparison of the teeth in
samples of younger age groups.’*** These changes involve
partial or complete occlusion of the pulp changes by the for-
mation of tertiary dentin or pulp fibrosis, which reduces the
vascular supply and consequently the response to aggressor
agents.?® Due to these particularities, it was hoped to find
significant differences between the frequencies of adequate
and inadequate RF in elderly patients. This fact emphasizes
the importance of the development of an appropriate endo-
dontic treatment in the prevention of AP occurrence.

The adequate endodontic treatment, the success of
preventive dentistry, and the increase in longevity of the
world population will lead to a growth of the expectation
of maintenance of dentition in the elderly patients. This
fact may result in an increase of the endodontic treatment
needs in this population.? Thus, currently and in the future,
more people will live longer and with more teeth in the oral
cavity. Actions and public policies for the prevention of
oral diseases should be directed to the elderly population,
aiming at the equity and equality of opportunities in the
maintenance of their oral health and teeth.

CONCLUSION

Based on the results of this systematic review, it was conclu-
ded that there are no studies that relate the quality of RF
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and periapical status, represented by the absence/presence

of AP, in samples formed exclusively of elderly persons.

When studies that include elderly patients in the sample

were used, inadequate root filling was associated with an
increased prevalence of AP. There is a wide diversity of
criteria for the analysis of the quality of RF teeth and the
periapical status. Further, studies are needed to evaluate

the effect of these facts on a possible increased demand for

endodontic treatment in the elderly population.
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