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Abstract

Technical quality of endodontic treatment can influence dental prognosis. The aim of the present study was to evaluate radiographically the
initial periapical condition and the technical quality of root canal fillings performed by endodontic residents at UEM in 2015 and 2016. After
data collection and descriptive statistics, performed by two independent examiners, the Kappa coefficient was used to assess the agreement
between them. The chi-square test was used to verify a possible association of sex, tooth and quality of the restoration, with the presence of a
periapical lesion. Most referrals for endodontic treatment were molars (50.5%) and female patients (63.2%), with a mean age of 39.3 ( 13.3)
years. Most teeth were diagnosed with pulp necrosis (44.1%), and this condition held 74% of the teeth with chronic periapical lesions. Bone
rarefaction was seen mainly in molars (20%) and teeth without restorative treatments (43.5%). Chi-square test evidenced that sex (p=0.303),
tooth (p=0.349) and quality of restoration (p=0.070) were not associated with the presence of periapical bone rarefaction. After finishing the
233 root canal fillings, the apical limit and condensation were satisfactory in 91% and 100% of cases, respectively. In conclusion, the presence
of chronic periapical lesion was not associated with sex, tooth or quality of the restoration. The root canal fillings performed by endodontic
residents was satisfactory.
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Resumo

A qualidade técnica do tratamento endodontico pode influenciar no prognostico dentario. Este estudo teve como objetivo avaliar
radiograficamente a condig¢do periapical inicial e a qualidade técnica das obturagoes dos canais radiculares realizadas pelos residentes em
Endodontia da UEM nos anos de 2015 e 2016. Apos a coleta de dados e estatistica descritiva, realizada por duas examinadoras independentes,
empregou-se o coeficiente Kappa para avaliar a concorddncia entre as mesmas. O teste de qui-quadrado foi utilizado para verificar uma
possivel associagdo entre as variaveis sexo, tipo dentario e qualidade da restauragdo, com a presenga de lesdo. A maioria dos encaminhamentos
para atendimento foram molares (50,5%) e pacientes do sexo feminino (63,2%), com idade média de 39,3 (+ 13,3) anos. Uma grande parcela
dos dentes foi diagnosticada com necrose pulpar (44,1%), sendo que esta condi¢do abrangeu 74% dos dentes com lesdo periapical cronica.
A rarefagdo ossea foi visualizada sobretudo em molares (20%) e dentes sem tratamentos restauradores (43,5%). Por meio do teste de qui-
quadrado, houve evidéncias amostrais de que o sexo (p=0,303), o tipo dentario (p=0,349) e a qualidade da restauragdo (p=0,070) ndo
estiveram associados a presenca da rarefa¢do ossea periapical. Apos a finaliza¢do dos tratamentos e um total de 233 canais obturados, o
limite apical e a condensagdo da obturagdo se mostraram satisfatorios em 91% e 100% dos casos, respectivamente. Conclui-se que a presenga
da lesdo periapical cronica ndo esteve associada ao sexo, tipo dentdrio ou qualidade da restauragdo. A obturagdo dos canais radiculares
realizada pelos residentes em Endodontia se mostrou satisfatoria.

Palavras-chave: Endodontia. Tratamento do Canal Radicular. Periodontite Periapical.

1 Introduction filling, since hermetic sealing prevents bacterial access and

. . L S s
Endodontic treatment is related to the prevention and makes microorganism survival impossible™”.

control of pulp and peri radicular infection'. The objective is The radiographic aspect has been considered a traditional

to ensure effective cleaning of root canals in order to eliminate method of assessing the filling quality in endodontic practice.

micro-organisms and tissue debris and, at the same time, to Radiographic images also indicate presence or absence of

create morphological and dimensional conditions to perform periapical bone rarefaction or coronary infiltration, which

correct filling?.

Among the existing stages, filling comprises filling of
the instrumented portion of the root canal with materials that
promote a three-dimensional sealing and stimulate, or do not
interfere with the periapical repair process. The success of
this therapy is directly related to the quality of root canal
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is an important diagnostic resource. Previous studies have
employed the use of periapical radiographs6-9.

The prevalence of endodontically treated teeth associated
or not with chronic periapical lesion has been evaluated *'2. It
is known that radiographic aspects such as the filling density

and its apical limit may interfere with the endodontic treatment
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success'®. When the canal density filling is inadequate, 60%
to 70% of teeth were associated with chronic periapical
lesion®13_ Tt is important to emphasize that when the filling
apical limit and its density are adequate, less than 30% of the
teeth were associated with the presence of chronic periapical
lesion®.

Knowing that the endodontic treatment failure is closely
related to inadequate root canal filling”®, it is appropriate
to carry out a careful investigation of the fillings technical
quality by means of radiographic images.

The objective of this study was to evaluate radiographically
the technical quality of root canal fillings, endodontic
treatments performed at the Endodontics Residency program
of the State University of Maringa (UEM), and to associate
the prevalence of chronic periapical lesion with tooth, sex and
quality of restoration variables.

2 Material and Methods

This study was approved by the Permanent Ethics
Committee in Human Research (COPEP) of EMU with,
legal opinion of 2.059.127. After approval, medical records
of patients over 18 years of age were selected, submitted
to endodontic treatments at the Residency Program in
Endodontics of UEM in the years 2015 and 2016. Any records
with missing information, or with poorly processed, framed
inadequately radiographs, or inexistent initial and/or final
radiographs were excluded.

General information was collected regarding sex (female
and male), age and pulp diagnosis (irreversible pulpitis, pulp
necrosis, previously treated, previously started therapy or
unidentified diagnosis). In addition, periapical radiographs
were analyzed before and after root canal filling; A total of 95
records and 111 teeth were analyzed.

All the radiographs
blind character of the two independent evaluators. Two
undergraduate students from the Dentistry degree of UEM
individually analyzed the radiographs.

In the analysis of initial periapical radiographs, information
was extracted such as:

were listed to maintain the

1. Dental type (anterior, pre-molar or molar).
Apical condition: normal apical tissues (normal periodontal
ligament space and intact lamina dura) and presence of
periapical bone rarefaction (changes in the periodontal
ligament space, loss of lamina dura integrity, moderate
to severe alteration in bone structure with well-defined
radiolucent areas).

3. Quality of restorations (absent, adequate, inadequate).

After the filling was finalized, the following aspects were
analyzed by periapical radiographs '®:

I. Number of canals filled.
II. Apical filling limit in each canal.
- Sub-filling: when the filling was more than 2 mm below
the radiographic vertex.
- Ideal filling: when the filling was between 0 and 2 mm
below the radiographic vertex.
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- Opverfilling: when the filling material has surpassed the
radiographic vertex.

I.  Condensation of the filling material in each canal.

- Suitable: homogenously condensed, with no bubbles or
empty spaces inside the filling mass, and between it and
the root canal wall.

- Inadequate: presenting bubbles or defects in the filling
mass or between it and the root canal wall.

2.1 Data Analysis

Kappa coefficient was used to examine the concordance
between the two evaluators. First, a descriptive data analysis
corresponding to the variables investigated was carried out.
Chi-square test was used to evaluate the association among
the nominal qualitative variables (tooth, sex, quality of
restoration) and the presence of chronic periapical lesion. All
tests were performed in the R (R Development Core Team,
2017) statistical environment. The significance level adopted
was 5%.

3 Results and Discussion
3.1 General data

The present study analyzed 198 medical records of the
Endodontics Residency Service of UEM Dentistry Department
of patients submitted to endodontic treatment from 2015 to
2016, of which 103 medical records were excluded because
they did not conform to the pre-established inclusion criteria.

From the rest, 95 records were included, with 111 teeth
and 233 root canals endodontically treated. The mean age
of the patients included in this study was 39.3 (+ 13.3) years
(Figure 1). A higher prevalence of endodontic treatments was
observed in women (63.2%). The most treated teeth were
molars (50.5%), followed by the anterior (26%) and pre-
molars (23.5).

Figure 1 - Comparative Boxplot of patients’ age in groups with
and without chronic periapical lesion
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Source: Research data
3.2 Initial restorative, pulp and periapical condition

The pulp diagnosis of the teeth analyzed was classified as:
irreversible pulpitis, pulp necrosis, previously treated, therapy
previously started, or unidentified diagnosis. It was observed
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that 44.1% were diagnosed with pulp necrosis, predominating
over the other conditions. In addition, 74% of the teeth that
exhibited periapical bone rarefaction had pulp necrosis (29

teeth) (Table 1).

Table 1 - Periapical condition regarding the pulp diagnosis of the

teeth analyzed
Chronic periapical
Pulp Diagnostics lesion Total (%)
Present Absent
Unidentified 5 5 10 (9%)
Pulp necrosis 29 20 49 (44.1%)
Irreversible pulpitis 0 45 45 (40.5%)
Previously treated teeth 4 1 5 (4.5%)
Therapy previousl
ps{afte | y 1 1 2 (1.9%)
Total 39 (36%) | 72 (64%) | 111 (100%)

Source: Research data

In total, 64% of the teeth presented normal apical tissue
and 36% presented chronic periapical lesion. Among the teeth
with bone rarefaction, most (43.5%) did not present restorative

treatment (17 teeth) (Table 2).

Table 3 - Number of canals related to the apical filling limit

Table 2 - Quality of restoration regarding the periapical diagnosis
of the teeth analyzed

Chronic Quality of the Restoration
Periapical Total (%
e{;zslg:lcla Absent (Inadequate| Appropriate otal (%)
Present 17 7 15 39 (36%)
Absent 18 10 44 72 (64%)
Total (%) |35 (31.5%)| 17 (15.5%) | 59 (53%) | 111 (100%)

Source: Research data

The teeth which had periapical lesions were molars (20%),
followed by the anterior (18%) and pre-molars (7,5%). It was
also identified that the female sex comprised 59% of the teeth
characterized by bone rarefaction. However, through the chi-
square test, there were sample evidences that the patients’
sex (p=0.303), the dental type (p=0.349) and the restoration
quality (p=0.070) were not associated with the presence of
chronic periapical lesion.

3.3 Apical filling limit

Regarding the apical filling limit, 91% of the canals had
ideal filling, while 8.6% presented sub-filling and 0.4% had
over-filling. Within the sub-filled canals, the largest portion
was represented by mesiobuccal canals , and this was also the
only type of overfilled canals (Table 3).

Canal
apical filling limit Uni \4 P MV ML M DV DL D Total (%)
Ideal 37 14 41 42 22 3 26 3 24 212 (91%)
Sub-filling 3 1 2 7 2 1 3 0 1 20 (8.6%)
Over-filling 0 0 0 1 0 0 0 0 0 1 (0.4%)
Total 40 15 43 50 24 4 29 3 25 233 (100%)

Source: Research data

3.4 Condensation of the filling material

As for the condensation of the filling material, in 100% of
the final radiographs analyzed, the filling mass was adequately
compressed. Kappa coefficient was 0.86.

3.5 Discussion

A higher prevalence of endodontic treatments was
observed in women (63.2%). These results are compatible
with previous studies, in which a greater number of treatments
were identified in female patients'®!*!3, In addition, the mean
age of 39.3 (& 13.3) years observed in the present study is a
behavior observed in the literature. Ferreira et al.' found a
predominance of treatments performed in patients aged 20 to
59 years. These results may be related to periods of greater
demand for teeth maintenance in the oral cavity.

In this study, it was verified that the female sex also
included most of the teeth with lesion (59%). The chi-
square test indicated that there was no statistically significant
difference, and therefore there was no association between sex
and chronic periapical lesion (p=0.303). Often, the presence
of teeth with periapical lesion is greater in women®, however,
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often, there is no association between the two variables?'.
One of the factors that influence the prognosis of the
treatment is the quality of the final coronary sealing, and
also between the treatment sessions. 2! Endodontically treated
teeth with coronary restoration have a lower prevalence of
bone rarefaction when compared to teeth treated without
restoration. Most of the teeth with lesions referred to UEM
Endodontics Residency Program did not have restorations,
however, there was no association between the quality of the
restoration and the presence of periapical lesion (p=0.070).
The percentage of teeth diagnosed with pulp necrosis
ranges from 30%?* to 60% (23). The teeth with pulp necrosis
constituted the largest portion (44.1%) of the teeth received
for treatment by the residents, and this condition included
74% of the teeth with lesion. The periapical bone rarefaction
was predominantly characterized in the molars. Molars are the
most difficult to treat when compared to anterior and pre-molar
teeth' and failure in chemo-mechanical preparation (CMPs)
may be a factor for the appearance of periapical lesion. In our
study, there was no association between the lesion and the
dental type (p=0.349), however, the mesiobuccal canals of the
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molars were the ones that suffered instrumentation failures
the most, and consequently, at the filling.

The treatment result is influenced by the apical filling
limit. Researchers indicate that the indicated apical limit
ranges from 0 mm?*, 1 mm?, 2 mm? and 3 mm*. According
to the studies by Sjogren et al.* the best prognosis was found
for canals in which the filling reached 2 mm below the apex,
and 94% revealed normal periapical conditions in the follow-
up exam. Regardless of the measurement , an adequate apical
stop is essential for the elimination of inflamed and necrosed
pulp tissues, and consequent bone repair®. In addition, it aims
to confine the material inside the canal and to avoid possible
cytotoxicity?.

In the present study, the total number of teeth with and
lesion was 36% and 64%, respectively. Chronic
periapical lesion is a complex multifactorial condition
originated from an infected necrotic pulp or a failed endodontic
treatment. It usually develops asymptomatic, and the prognosis
is less favorable when detected late. Epidemiological studies
on the prevalence of lesions in different countries have revealed
that this is a general oral health problem and may compromise
the systemic health?®. New studies in the Brazilian population,
investigating different variables are necessary.

without

4 Conclusion

There were evidences that chronic periapical lesion did
not show to be associated with tooth, sex and restoration
variables in the sample selected by this study. The technical
quality of root canal fillings performed by the residents in the
years 2016 and 2017 can be verified, and the apical limit and
the filling material condensation were satisfactory in 91% and
100% of the cases, respectively.
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