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Resumo

A radiolucéncia justa-apical (RJA) representa uma variagao do aspecto normal do 0sso
trabecular na regido de terceiros molares inferiores, cuja identificacdo em exames de imagem
tem sido apontada como preditora de injurias nervosas. Os objetivos no presente estudo foram:
determinar a prevaléncia da radiolucéncia justa-apical, investigar sua associacdo com o terceiro
molar inferior, descrever suas principais caracteristicas imaginoldgicas e avaliar sua relagdao
com o canal mandibular e as corticais dsseas. Para os trés primeiros objetivos, foram utilizadas
radiografias panoramicas e, para o ultimo, exames de tomografia computadorizada de feixe
conico (TCFC). Hum mil e cinquenta radiografias panoramicas (1830 terceiros molares) foram
analisadas quanto a presenca da RJA. Um grupo RJA e um grupo controle foram formados e
classificados de acordo com o posicionamento, profundidade de impactacao e desenvolvimento
radicular dos terceiros molares. Adicionalmente, a presenca de sinais radiogrificos de
proximidade entre o terceiro molar e o canal mandibular e as principais caracteristicas
imaginoldgicas da RJA, como corticalizagdo, presenca de cortical alveolar e relacdo espacial
com o canal mandibular, foram registradas. Para a andlise estatistica, os testes de qui-quadrado
e regressao logistica multipla foram realizados. A RJA foi identificada em 116 (11%) pacientes
e 130 (7,1%) terceiros molares, e sua presenca foi significativamente associada ao sexo
feminino (p=0,0061) e a 2% e 3% décadas de vida (p<0,0001). A presenca da RJA demonstrou
associacdo significativa com dentes em posi¢do vertical (p=0.0003) e com formacao radicular
completa (p=0.0011). Nao foi observada associacdo entre a profundidade de impactacdo
dentdria e a presenga ou auséncia da RJA (p=0,1849). Os sinais radiograficos de proximidade
estiveram ausentes em 66,2% dos casos de RJA (p=0,0233). Quanto as suas caracteristicas
radiograficas, houve presenca de cortical alveolar na regido da RJA e ela esteve corticalizada e
radiograficamente sobreposta ao canal mandibular na maioria dos casos. Para a andlise das
imagens de TCFC, 47 casos de RJA foram avaliados de acordo com sua posi¢do em relagdo ao
terceiro molar e classificados segundo sua relacdo anatdbmica com o canal mandibular e com as
corticais 6sseas da mandibula. A posi¢cdo do canal mandibular na regido dos terceiros molares
também foi registrada e comparada com um grupo controle. Andlises descritivas e testes de qui-
quadrado foram realizados. Houve uma associacdo significativa entre a presenca da RJA e a
posicdo do canal mandibular (p=0,0193), que esteve por lingual em 59,6% dos casos. Na
maioria dos casos, a RJA estava localizada por distal em relacio ao dente (66%) e em contato
com o canal mandibular, sendo em 53,2% com cortical entre as estruturas € 40,4% sem a

deteccao da mesma. Em 22 (46,82%) casos, a RJA causou afinamento das corticais dsseas, nao



sendo encontradas diferencas estatisticamente significativas entre as corticais vestibular e
lingual (p=0,5728). Foi possivel concluir que a RJA ndo representa um achado radiografico
raro. A descri¢@o de suas principais caracteristicas imaginoldgicas e da sua relagdo com o canal
mandibular sdo importantes para alertar os profissionais e contribuir para o seu correto

diagnéstico.

Palavras-chave: Terceiro Molar. Mandibula. Radiografia Panordmica. Tomografia

Computadorizada de Feixe Conico.



Abstract

Justa-apical radiolucency (JAR) represents a variation of the normal aspect of the
trabecular bone in the region of mandibular third molars whose identification on imaging exams
has been appointed as a predictor of nerve injuries. The aims of this study were: to determine
the prevalence of the juxta-apical radiolucency, to investigate its association with third molars
status, to describe its main radiologic features and to assess its relationship with mandibular
canal and with cortical plates. Panoramic radiographs were used for the first three objectives,
and cone beam computed tomography (CBCT) were used for the latter. One thousand and fifty
panoramic images (1830 third molars) were evaluated for the presence of JAR. A JAR group
and a control group were classified according to positioning, depth of impaction and root
development of the third molar. In addition, the presence of radiographic signs of proximity
between the mandibular canal and the third molar and the main imaging features of the JAR, as
corticalization, presence or absence of lamina dura and radiographic relationship with the
mandibular canal were recorded. Chi-square test and multiple logistic regression were
performed for data analysis. The JAR was visualized in 116 (11%) patients and in 130 (7.1%)
mandibular third molars, and its presence was significantly associated with female (p=0.0061)
and with the 2nd and 3rd decade of life (p<0.0001). The presence of JAR demonstrated a
significant association with teeth in vertical position (p=0.0003) and with complete root
formation (p=0.0011). No association was observed between depth of impaction and presence
or absence of the JAR (p=0.1849). The proximity radiographic signs were absent in 66.2% of
cases JAR (p=0.0233). Regarding its image features, there was dental lamina dura in the JAR
area and it was corticalized and overlapped to the mandibular canal in most cases. For the CBCT
analyses, 47 cases of JAR were assessed according to its position relative to the third molar and
classified according to its relationship with the mandibular canal and the cortical plates of the
mandible. The position of the mandibular canal in the third molar region was also recorded and
compared with a control group. Descriptive statistics and chi-square tests were performed.
There was a statistically significant association between the presence of JAR and the position
of the mandibular canal (p=0.0193), which was positioned lingually in 59.6% of JAR cases. In
most cases, the JAR was located distal to the tooth (66%) and was in contact with the
mandibular canal, being in 53.2% with cortical and 40.4% without cortical. In 22 (46.82%)
cases, the JAR caused thinning of the cortical plates, but no statistically significant differences
were found among the buccal and lingual cortical plates (p=0.5728). It was concluded that JAR

is not a rare image finding. The description of its imaging features and of its relationship with



mandibular canal is important to call attention of professionals and contribute to its correct

diagnosis.

Keywords: Third Molar. Mandible. Panoramic Radiography. Cone-beam Computed
Tomography.
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1 INTRODUCAO

Em virtude da crescente demanda de cirurgias para a remog¢do de terceiros molares
inferiores e suas possiveis intercorréncias trans e pds-operatorias, a relacdo entre esses dentes
e as estruturas adjacentes tem sido cada vez mais estudada na literatura (Renton et al., 2005;
Nakamori et al., 2008; Ghaeminia et al., 2009; Hatano et al., 2009; Neves et al., 2012a;
Hasegawa et al., 2013; Selvi et al., 2013; Nguyen et al., 2014). De fato, conhecer
minuciosamente a anatomia da regido e suas variagdes, bem como identificar fatores que podem
predispor a complicagdes cirtrgicas, € essencial para o manejo adequado do paciente e para

minimizar o risco de distdrbios neurovasculares (Renton, 2010; Nguyen et al., 2014).

Lesdes ao nervo alveolar inferior ocorrem entre 0,35% e 19% dos casos de remocao
dos terceiros molares (Renton et al., 2005; Susarla and Dodson, 2007; Ghaeminia et al., 2009;
Hatano et al., 2009; Nakayama et al., 2009; Cheung et al., 2010; Jerjes et al., 2010; Szalma et
al., 2010; Hasegawa et al., 2013; Selvi et al., 2013; Xu et al., 2013; Kim; Lee, 2014; Nguyen et
al., 2014) e, dentre os fatores relacionados ao aumento dessa incidéncia, sdo citados: tipo e
profundidade da impactacao dentéria (Jerjes et al., 2010; Szalma et al., 2010), idade do paciente
(Renton et al., 2001; Jerjes et al., 2010; Hasegawa et al., 2013; Nguyen et al., 2014), estagio de
desenvolvimento radicular (Giilicher; Gerlach, 2001) e relacdo do dente com as estruturas
adjacentes (Renton et al., 2005; Nakayama et al., 2009; Hasegawa et al., 2013; Kim; Lee, 2014).
Nesse contexto, os exames por imagem aparecem como um dos principais instrumentos dos
profissionais na elaboracdo de planejamentos e escolha de técnicas cirtdrgicas que melhor se
apliquem a cada caso, pois, além de fornecerem dados importantes sobre a posi¢do dos dentes
e o numero e morfologia das raizes, também permitem a avaliacdo da relacio espacial entre o
dente e as demais estruturas anatdomicas (corticais dsseas e canal mandibular) (Tantanapornkul

et al., 2007; Tantanapornkul et al., 2009; Ghaeminia et al., 2009; Neves et al., 2012a).

A radiografia panordmica € o exame mais utilizado para a avaliagdo pré-operatdria de
terceiros molares inferiores e seu uso € justificado por permitir uma ampla visualizagao dos
dentes e maxilares com menor dose de radiacdo e menor custo quando comparado aos exames
tomograficos (Flygare; Ohman, 2008; Neves et al., 2012a; Matzen; Wenzel, 2015). Porém, por
ser uma imagem bidimensional, a radiografia apresenta sobreposicdo de estruturas e retrata a
relacdo entre os dentes e canal mandibular apenas no sentido superior-inferior e antero-
posterior, ndo sendo capaz de demonstrar as relagcdes anatomicas que ocorrem no sentido
vestibulo-lingual (Hatano et al., 2009; Neves et al., 2012a; Hasegawa et al., 2013; Kapila et al.,

2014a; Peker et al., 2014). Apesar disso, essas imagens podem ser altamente sugestivas de risco
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cirdrgico por sugerir relacdo de proximidade entre as raizes dos terceiros molares e o canal
mandibular, predizendo a ocorréncia de exposi¢do ou dano ao nervo alveolar inferior durante a

remocgao desses dentes (Neves et al., 2012a; Hasegawa et al., 2013).

Além dos sinais radiogréficos cldssicos que indicam uma intima relagdo entre os
terceiros molares e o canal mandibular (desvio do canal, estreitamento do canal, estreitamento
das raizes, escurecimento das raizes, curvatura das raizes, dpice radicular bifido e perda da
cortical do canal) (Rood; Shehab, 1990), um sinal ainda pouco estudado, conhecido como
‘radiolucéncia justa-apical’ (RJA), tem sido apontado como preditor de injirias ao nervo
alveolar inferior (Renton et al., 2005). A RJA é descrita como uma drea radioldcida, bem
definida, localizada lateralmente a raiz e aos dpices radiculares de terceiros molares inferiores
vitais (Renton et al., 2005; Kapila et al., 2014a), e vem sendo considerada como uma variacao

do aspecto normal do osso trabecular, e ndo como uma lesdo patoldgica (Umar et al., 2010).

Nos casos em que a imagem radiografica bidimensional/radiografia panoramica
apresenta sinais sugestivos de risco, e quando se acredita que a informacao sobre a real relagdo
anatomica entre o dente e o canal mandibular é capaz mudar o planejamento cirirgico ou o
resultado de tratamento, a avaliacio do paciente por meio de imagens de tomografia
computadorizada de feixe conico (TCFC) pode ser indicada (SEDENTEXCT, 2012; Matzen;
Wenzel, 2015). Isso porque esse exame possibilita a avaliacdo da relagdo tridimensional entre
o dente e o canal mandibular (Tantanapornkul et al., 2007), gracas as suas imagens de alta
resolucdo, ideais para a avaliacdo de tecidos 0sseos e dentdrios, e principalmente a possibilidade

de avaliagdo multiplanar, sem sobreposi¢io e distorgdo de estruturas (Flygare; Ohman, 2008).

Dessa maneira, o uso da TCFC ¢ justificado nos casos em que sdo acrescentadas
informacdes importantes ao diagndstico e plano de tratamento do paciente (SEDENTEXCT,
2012). Estudos que avaliaram a RJA por meio de imagens de TCFC (Kapila et al., 2014a)
verificaram que ndo existe uma relacao intima bem estabelecida entre ela e canal mandibular,
suportando assim a ideia de que ainda sdo necessdrias mais investigacdes para elucidar essa
questdo. Além disso, ha evidéncias de que a RJA estd relacionada a um maior adelgagcamento
das corticais mandibulares, que parece ser um dos fatores que também levam a um aumento da

incidéncia de tais lesdes neurossensoriais (Kapila et al., 2014b).

Apesar de muitos dos fatores pré-disponentes a complicagdes cirdrgicas e injdrias
nervosas, como o tipo e a profundidade de impactacao dentdria e a relagdo entre o dente € o

canal mandibular serem conhecidos, a possivel associacdo entre a RJA e algum desses fatores
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ainda ndo foi investigada na literatura consultada. Além disso, foi observado que terceiros
molares inferiores em estagios precoces de desenvolvimento radicular apresentam uma area
radioldcida apical similar a RJA. No entanto, essa caracteristica ainda nao foi estudada como

uma possivel origem da imagem descrita como radiolucéncia justa-apical.

Assim, por ser um sinal radiografico que sugere uma intima relacio entre os terceiros
molares inferiores e o canal mandibular, e por se tratar de uma imagem ainda pouca estudada
na literatura cientifica, o objetivo desse estudo foi determinar a prevaléncia da RJA, investigar
sua associagdo com a posi¢do, profundidade de impactacdo e estdgio de desenvolvimento
radicular do terceiro molar inferior, relacionar sua presenca com a dos outros sinais cldssicos
de proximidade radiogréfica, descrever suas principais caracteristicas imaginoldgicas e avaliar

sua relagdo com o canal mandibular e com as corticais 6sseas da mandibula.
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ABSTRACT

Objectives: To determine the prevalence of juxta-apical radiolucency (JAR) while assessing
its association with third molar status and describing its main radiologic features through

panoramic radiography.

Methods: One thousand and fifty panoramic radiographs (1830 third molars) were evaluated
for the presence of JAR. JAR and control groups were classified according to third molar’s
angulation, depth of impaction and stage of root development. In addition, records were taken
for radiographic signs of proximity between the mandibular canal and the third molar.
Furthermore, a description of JAR’s main imaging features was recorded. Statistical analysis

included Chi-square tests and multiple logistic regression.

Results: JAR was identified in 116 (11%) patients and 130 (7.1%) third molars. Its prevalence
was significantly higher in females (p=0.0061) and in the 2nd and 3th decades of life
(p<0.0001). There was also a positive association with teeth in a vertical angulation and
complete root formation (p<0.05). While 77% of JAR cases occurred in non-erupted or partially
erupted teeth, such association was not significant (p=0.1849). Radiographic signs of proximity
with the mandibular canal were absent in 66.2% of JAR cases (p=0.0233). In most of cases,
there was lamina dura surrounding the root in the JAR area that appeared overlapped to the

mandibular canal and with an outline cortical.

Conclusions: JAR is not a rare image finding. Due to its possible relationship with nerve
injuries and its differential diagnostic possibilities, knowing the characteristics of the JAR is

important to assist professionals in treatment planning and correct diagnosis.

Keywords: Molar, Third; Alveolar Nerve, Inferior; Radiography, Panoramic
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INTRODUCTION

Surgical removal of mandibular third molars is possibly the most common procedure in
the daily practice of oral and maxillofacial surgeons. Nevertheless, recent studies show that the
overall risk of neurosensory impairment after third molar extraction ranges from 0,35% to
19%,"'* which highlights the importance of judicious preoperative planning and case

discussion with the patient.

A careful preoperative radiological evaluation is essential to predict the risks of injury
to the inferior alveolar nerve (IAN) because of third molar extractions. The panoramic
radiography remains the most widely used imaging modality for assessment of these teeth. It
offers several advantages, such as providing a broad view of both jaws, with low cost, being
widely accessible and delivering a lower radiation dose when compared to computed
tomography scans.'>!7 Moreover, panoramic images are useful for predicting involvement of
the mandibular canal during mandibular third molar surgery, thus being the most indicated

imaging modality for an initial screening.*

Several clinical studies have demonstrated that specific radiographic signs such as
darkening of roots, diversion or narrowing of the mandibular canal and interruption of the
superior cortical line of the mandibular canal are highly suggestive of close proximity between
lower third molars and the mandibular canal.®!” The juxta-apical radiolucency (JAR), a
radiographic sign that has been described only recently, has been pointed out as yet another
possible predictor of IAN injury.! The JAR is a well-defined radiolucent area located laterally
to the roots rather than at the apex of healthy third molars,"!® and it has been considered as an

image created by cancellous bony architecture instead of pathology.'

Despite being a radiographic sign suggestive of risks of complications to the IAN during
third molar surgery,'* there have not been reports on JAR prevalence thus far. In addition, no
information has been made available regarding possible associations of JAR and other factors
related to nerve injuries, such as third molar angulation, depth of impaction and stage of root
development, or concerning the concomitant presence of other radiographic signs of proximity
to the mandibular canal. Still, knowledge of JAR’s radiographic characteristics such as the
presence of a surrounding cortical, lamina dura surrounding adjacent roots and the radiographic
relationship with the mandibular canal is important for oral surgeons and general dental

practitioners for safer treatment planning and good communication with patients.
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Therefore, the purpose of this study was to determine the prevalence of JAR while
assessing its association with third molar status and describing its main radiologic features

through panoramic radiography.

MATERIAL AND METHODS

This retrospective radiologic study was approved by the local institutional research

ethics committee (protocol number # 074/2015).

Study sample

Panoramic radiographs of patients referred to the Oral Radiology Service of a public
dental school over a 3 years period were initially screened. Panoramic images were obtained
using an Orthopantomograph® OP100 D digital unit (Instrumentarium Corp., Imaging
Division, Tuusula, Finland), set with a 0.35x0.5 mm focal spot and operating at 66 kVp, 2.5mA
and with an exposure time of 17.6 s. Radiographs showing one or more mandibular third molars
with at least two thirds of root completed were included in this study. Third molars with carious
lesions, large restorations, endodontic treatment, traumatic injuries (bone, dental or alveolar
fracture) and/or associated with intraosseous lesions were excluded. Thus, the study sample
consisted of 1050 radiographs (1830 mandibular third molars) being 457 (43.5%) male and 593
(56.5%) female patients ranging from 14 to 79 years of age (mean age 31.8 + 13.2 years).

Image evaluation

All radiographs were evaluated by two experienced oral radiologists on a computer
display (Dell, 23.8-inch LCD monitor with 1920x1080 resolution, Dell, Round Rock, USA) in
a quiet room under dim lighting conditions. The examiners were allowed to adjust zoom,

brightness and contrast as they pleased.

The examiners were calibrated by assessing fifty panoramic radiographs with and
without JAR that were not part of the study sample. At this stage, they were asked to record the
presence of JAR and third molar status (angulation, impaction and root development). After
calibration, the examiners assessed the images independently. In case of disagreement, they

discussed their impressions until consensus was reached.
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All third molars were first assessed for the presence or absence of JAR. In addition, JAR

distribution (unilateral or bilateral) and its association with demographic data was investigated.

Subsequently, two groups with the same number of teeth and patients were arranged:
the JAR group, composed by all cases of JAR in the sample and the control group, composed
by randomly selected cases without JAR. These teeth were evaluated according to the following

parameters:

- Angulation: Third molar angulation was classified considering the inclination of their long

axes (vertical, horizontal, mesioangular or distoangular) as proposed by Winter.?

- Depth of impaction: the depth of impaction of third molars in relation to bone was classified
as: unerupted (completely surrounded by bone tissue), partially erupted (partially surrounded

by bone tissue) and erupted (fully erupted).

- Root development: third molars were classified according to the stage of root formation as
follows: 1, incomplete root formation and 2, complete root formation (root completely formed,

with open or closed apex).

The relation between the teeth and the mandibular canal was also evaluated taking into
account the presence or absence of radiographic signs of proximity established by Rood and
Shehab?! (darkening of roots, deflected roots, narrowing of the root, dark and bifid root,
diversion of mandibular canal, narrowing of mandibular canal and interruptions of the cortical
lines). The JAR group was further assessed for some radiolucency features such as 1) image
corticalization (absent, partial or complete), 2) presence or absence of lamina dura in the JAR
region and 3) radiographic relationship with the mandibular canal (distant, in contact or

overlapped).

After 30 days of conclusion of the evaluations, 20% of the sample was selected

randomly and fully reevaluated to assess the reproducibility of the methods used in this study.

Statistical analysis

The data were analyzed using specific software (SAS System Release 9.2, Cary, NC,
USA). Intraexaminer agreement was calculated using the kappa test, for the presence or absence
of JAR, and the weighted kappa test, for cases when there were more than two response

possibilities (0.40, poor agreement; 0.40-0.59, moderate agreement; 0.60-0.74, good
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agreement; 0.75-1.00, excellent agreement). Individual and multiple logistic regression
analyses were performed to evaluate which demographic factors could be associated with JAR,
and gross odds ratios (OR) were estimated and adjusted to the respective 95% confidence
intervals. Association between presence of JAR and third molar parameters (angulation,
impaction, root development and radiographic signs of proximity) was evaluated using the Chi-

square test. Significance level was set to 5%.

RESULTS

The JAR was visualized in 116 (11%) radiographs and in 130 (7.1%) of the 1830
mandibular third molars included in the study sample. The chance of identifying JAR in females
is almost twice that for males (OR 1.72). In addition, panoramic radiographs from individuals
in the second and third decades of life seem much more likely to feature JAR (OR 3.18 and
5.29, respectively) (Tablel).

Of the 116 radiographs depicting JAR, 97 had third molars bilaterally assessed, of which
83 (85.6%) presented JAR in one side only and 14 (14.4%) on both sides.

Table 1 - Associations between juxta-apical radiolucency and demographic factors

JAR n(%) Individual analyzes Adjusted analyzes
Absence Presence OR IC 95% p-value OR IC95%  p-value

Gender

Male (n=457) 420 (45) 37 (31.9) 1 1

Female (n=593) 514 (55) 79 (68.1) 1.74 1.16-2.63 0.0099 1.72 1.17-253  0.0061
Age (years)

Less than 20 (n=159) 139 (14.9)  20(17.2) 3.88 1.96-7.70  <0.0001 3.18 1.76-5.78  0.0001

20 to 30 years (n=443) 363 (38.9) 80 (69) 595 3.42-1036 <0.0001 529 3.14-8.92 <0.0001

More than 30 (n =448) 432 (46.3) 16 (13.8) 1 1

JAR: juxta-apical radiolucency; OR: odds ratio; IC: interval of confidence

Table 2 describes patients’ demographic features and summarizes the association of

third molar status and radiographic signs of proximity with or without JAR. Patients’
characteristics were similar in both groups (JAR vs. control, p>0.05). Tooth angulation and

stage of root development showed statistically significant association with JAR (p<0.05), being
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more prevalent in vertical third molars (62.3%) and with complete root formation (96.2%)
(Figure 1). In most cases (77%), JAR occurred in partially erupted or unerupted teeth; however,

this association was not statistically significant (p=0.1849).

Figure 1 — Cropped panoramic radiograph showing a JAR (arrow) associated with a partially erupted,

vertical third molar with complete root formation.

JAR and absence of radiographic signs of proximity to the mandibular canal showed a
statistically significant association (p=0.0233). Nevertheless, when there was simultaneous
presence of the JAR and any proximity signs, darkening of the roots appeared in 30 (68.2%) of
the 44 cases, diversion of the roots in 5 cases (11.4%) and interruption of the superior cortical
line, narrowing of the mandibular canal and the combination of more than one sign were seen

in 3 cases each (6.8%).



Table 2 — Comparison of panoramic radiography findings between control and JAR groups

Variables Control JAR group p-value
group n(%) n(%)
Demographic data (n=116 patients)

Age (years) + SD 249 +9.53 24.8 £6.95

Gender n(%) 0.4358
Male 45 (54.9) 37 (45.1)

Female 71 (47.3) 79 (52.7)
Third molar status (n=130 third molars)

Position 0.0003
Vertical 48 (36.9) 81 (62.3)
Mesioangular 55 (42.3) 38 (29.2)

Horizontal 26 (20) 10 (7.7)
Distoangular 1(0.8) 1(0.8)

Depth of impaction 0.1849
Unerupted 17 (13.1) 13 (10)

Partially erupted 95 (73.1) 88 (67.7)
Erupted 18 (13.8) 29 (22.3)

Root development 0.0011
Incomplete 22 (16.9) 5(3.8)

Complete 108 (83.1) 125 (96.2)
Radiographic sign of proximity (n=130 third molars) 0.0233

Absent 67 (51.5) 86 (66.2)

Present 63 (48.5) 44 (33.8)

JAR: juxta-apical radiolucency

Complete corticalization was seen in 43.8% of the JAR cases. On the other hand, partial
corticalization was seen 26.9% of the time, and corticalization was absent in 29.2% of the cases.

Most often, the JAR was overlapping with the mandibular canal, and the dental lamina dura

was present in the JAR region (Figure 2, Table 3).



Figure 2 — Cropped panoramic radiograph images showing JAR (arrows) without corticalization (A),

partially (B) and fully corticalized (C). The absence (A and B) or presence (C) of lamina dura in the

JAR region can also be recognized. JAR overlaps the mandibular canal in all cases depicted.

Table 3 - Distribution of imaging characteristics of the juxta-apical radiolucency

JAR imaging features N (%)
Total cases 130 100
Corticalization
Absent 38 29.2
Partial 35 26.9
Complete 57 43.8
Dental lamina dura in JAR region
Absent 55 42.3
Present 75 57.7
Radiographic relationship with mandibular canal
Distant 12 9.2
In contact 19 14.6
Overlapped 99 76.2

JAR: juxta-apical radiolucency

Intraexaminer agreement ranged from good (0.71 for the depth of impaction) to
excellent (0.90 for determining the presence of JAR; 0.93 for tooth angulation; 0.93 for root
development; 0.81 for radiographic proximity signs; 0.77 for presence of lamina dura; 0.89 for

radiographic relationship between the JAR and the mandibular canal; and 1.00 for JAR

corticalization).
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DISCUSSION

Preoperative identification of potential risk factors for the IAN exposure or injury is
essential for a safe surgical treatment of mandibular third molars.?? In this context, the
panoramic radiograph stands out as a valuable imaging choice since it unveils tooth
morphology, tooth angulation and radiographic signs of proximity to the mandibular canal, all

of that delivered with low radiation doses and at low cost.'6!7

The present study assessed the recently described JAR, a radiographic sign that has been
termed a risk predictor for complications in surgical third molar removal.! As it is known, data
on prevalence may vary according to the population studied, diagnostic criteria and different
evaluation methods. We regarded as JAR any well-defined radiolucent images located in the
juxta-apical region of mandibular third molars, regardless of its size. The choice for panoramic
radiographs was based on its widespread use for preoperative third molar evaluation. We
believe this study to be the first to assess JAR prevalence and its association with other data
retrievable from panoramic radiographs, which makes hard the comparisons with similar

studies. Still, the prevalence of JAR in our sample is considerable.

We regard that the prevalence of JAR was substantial and the knowledge of factors
associated is important to assist professionals in their identification. Also, to know the main

JAR image characteristics is essential for its correct diagnosis.

JAR was significantly associated with young (below 30 years of age) and female
patients. According to the literature, increasing age is reported as a risk factor for IAN
injury.3111423 In fact, injury to the IAN is more prevalent in patients above 25 years of age.>!*
Thus, there is some overlap with the age group showing the highest prevalence of JAR,
suggesting an association between the presence of JAR and surgical complications in third
molar surgery. Regarding gender, several studies showed that IAN injuries have no predilection

4,7,8,10

for males or females, and therefore no inferences can be made regarding that specific

subject.

Our results showed that JAR had stronger association with vertical teeth. Kapila et al**
found that JAR was more prevalent in third molars with mesioangular angulation; their study
sample, however, was smaller and composed only of impacted teeth, and a control group was
not assembled. Thus, the authors could report on the distribution of JAR according to tooth
position. Although horizontal angulation has been reported as a predisposing factor for IAN

injury,®? our findings suggest that JAR presence may increase such risk in vertical third molars.
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However, more clinical studies are necessary to confirm this hypothesis. Regarding the depth
of impaction, most teeth with JAR were inferiorly positioned (unerupted or partially erupted).

This may have some relation with the increased risk of injuries in the case of impacted teeth.”*-1°

The degree of root formation was investigated in order to find a possible origin of the
JAR, since radiolucent areas at the apical region is also observed in developing teeth.
Interestingly, our results showed that JAR has a significant association with teeth with complete
root formation. This latter feature has been correlated with a greater incidence of sensory loss

of IAN secondary to surgical third molar removal.?

There is a void in the literature about the origin of JAR. Some have suggested that the
image is created by an increased space among the trabeculae of cancellous bone!? distinct from

the dental lamina dura and the mandibular canal.'®

Histological investigations would be
necessary to assess the tissue origin and characteristics of JAR, but there are several ethical

restraints regarding such studies in humans.

Given that the association of two or more radiographic signs increase the risk of IAN

17,26 3,27

exposure or injury,”*’ we assessed the concomitant presence of JAR and any other
radiographic signs that could predict IAN involvement. We found that JAR was associated with
the absence of other signs, suggesting that JAR itself seems to pose an inherent risk of nerve
impairment after third molar surgery. Nevertheless, the sign that occurred concomitantly with
JAR more often was darkening of the root, which is reported in the literature as one of the main
risk predictors of IAN injury.*? Therefore, the possibility that a given level of synergism occurs

should not be ruled out. To confirm this hypothesis, more clinical studies would be needed.

While JAR appears to be just an anatomic variation of the juxta-apical area of third
molars, some of its radiographic characteristics had not been previously described. As a well-
defined radiolucent image, JAR can be interpreted radiographically as focal bone dysplasia,
which in its earliest stages is also radiolucent and well defined, showing corticalized limits and
lamina dura, or not. On the other hand, focal bone dysplasia affects older patients and is
normally restricted to the apical area,”® whereas JAR generally appears at apical areas but does
show lateral extension. Another condition similar to JAR is the inflammatory periapical lesion,
but the presence of lamina dura and the absence of dental pathology are important factors that
distinguish the two entities. However, the presence of tooth damage, large coronal restoration

or endodontic treatment associated with the absence of lamina dura in a JAR site can make such
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distinction impossible only through imaging exams and requires clinical correlations.

Therefore, teeth with these characteristics were excluded from the sample.

The prevalence of JAR in our sample and the likeliness of an increased risk of nerve
injuries following third molar removal in its presence highlight the importance of knowing it
appropriately. We evaluated several characteristics related to JAR that could be seen in
panoramic radiographs in an attempt to identify any possible associations and aid general dental
practitioners and maxillofacial surgeons in their diagnostic and treatment planning process.
Studies with other populations and three-dimensional imaging methods, as well as clinical
studies correlating radiographic findings related to JAR with post-surgical results are important

for a better understanding of the true role of the JAR in predicting nerve injuries.

Based on our results, it is possible to conclude that 1) JAR is not a rare image finding;
2) third molars in women under 30 years of age are more strongly associated with JAR presence;
3) JAR has a stronger association with vertical third molars with complete root formation; and
4) in most cases, JAR is seen along with unerupted or partially erupted teeth and overlaps the
mandibular canal, which suggests a relation between JAR presence and the occurrence of

neurossensorial injuries following third molar surgery.
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ABSTRACT

Objectives: To evaluate the relation of the juxta-apical radiolucency (JAR) with the mandibular
canal and with the cortical plates on cone beam computed tomography (CBCT) images, as well
as to assess whether the presence of JAR is related to the position of the mandibular canal.

influences the position of the mandibular canal.

Methods: Forty-seven images identified as JAR were evaluated through CBCT imaging. JAR
position and its relationship with the mandibular canal and the cortical plates was investigated.
The position of the mandibular canal was recorded and compared with other 47 images without

JAR as a control group. Descriptive analyses and Chi-square test were performed.

Results: A statistically significant association was established between JAR and the position
of the mandibular canal (p=0.0193), which was running lingually in 59.6% of JAR cases. In
most cases, the JAR was located distally to the tooth (66%) and was in contact with the
mandibular canal, with (53.2%) or without (40.4%) cortical preservation. In 22 cases (46.8%),
thinning of the cortical plates was observed, but no statistical differences were found between

the buccal and lingual cortical plates (p=0.5728).

Conclusions: JAR is generally in contact with the mandibular canal, which runs mostly lingual
to it in the third molar region. These relations may increase the risk of nerve injury during
surgical removal of third molars. In addition, the thinning of the cortical plates in the JAR

region was a common condition, being present in almost half of cases.

Keywords: Molar, Third; Alveolar Nerve, Inferior; Cone-Beam Computed Tomography
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INTRODUCTION

Proper planning in third molar surgery is one of the keys to preventing trans- and post-
surgical complications such as dry socket, pain, infection and, especially, nerve damage.l'3
Therefore, the evaluation by imaging exams is essential for allowing the pre-visualization of

important anatomical landmarks in a noninvasive way.

Preoperative assessment of mandibular third molars should contemplate morphology,
angulation and relationship to adjacent structures (mandibular canal and cortical plates).*® Even
though the panoramic radiograph is the most widely used imaging modality for this purpose,
two-dimensional images can only show the superior-inferior and mesio-distal relationships
between the mandibular canal and the third molars; the bucco-lingual relationship, therefore,
cannot be assessed.*® Thus, when a panoramic radiograph suggests an intimate relationship
between the roots of a third molar and the mandibular canal, asking for a cone-beam computed

tomography (CBCT) scan is a very reasonable choice.>’

There are some classic radiographic signs suggestive of surgical risk of inferior alveolar
nerve (IAN) that are well established in the literature as darkening of the roots, diversion of the
canal and interruption of the lamina dura.® But the juxta-apical radiolucency (JAR), a recently
described and still little studied radiographic sign, has also been pointed out as an important
predictor of IAN damages during third molar surgery.! Nevertheless, studies using CBCT
images found that there is no definitive intimate relationship between JAR and mandibular
canal, supporting the idea that more research is still needed to clarify this issue.!® Moreover,
there is evidence that JAR is related to thinning of the cortical plates, which may be one of the

factors leading to an increased incidence of IAN injuries.!!

As it is known, the position of the mandibular canal is one determinant of surgery-

related nerve damage,>!>!?

while thinning of cortical plates still needs to be further investigated
to be considered as such.!® To the best of our knowledge, an analysis of the association of JAR
on the mandibular canal position and of JAR position on the cortical plate thinning has not yet
been performed. Furthermore, the relationship between JAR and the mandibular canal needs to
be elucidated, since integrity of the mandibular canal cortices is critical to preserve the

neurovascular bundles'* and JAR may pose a challenge to this cortical preservation.

The purpose of this study was to investigate, through CBCT images, the anatomical

relationship of JAR with the mandibular canal and cortical plates of the mandible. We also
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aimed to assess whether the presence of JAR would be associated toi the position of the

mandibular canal in the third molar region.

MATERIAL AND METHODS

The present study was carried out following the local institutional research ethics

committee approval (protocol # 074/2015).

The JAR group was composed 47 cases of JAR observed in 40 patients (10 males and
30 females, mean age 22.4 years) who underwent pre-operative CBCT evaluation before
extraction of their mandibular third molars and had at least one JAR previously identified in a
panoramic radiograph. The same number of patients (12 males and 28 females, mean age 24.8
years) and third molars (47) were randomly selected to form the control group. Teeth with
radiographic evidence of carious lesions, large restorations, endodontic treatment or associated

with intraosseous lesions were excluded from the study.

Exams were obtained using a Picasso Trio CBCT unit (Vatech, Hwaseong, South
Korea). The acquisition parameters (kVp, mA and field of view - FOV) were selected according
to each patient’s treatment needs, but the FOV should include the mandibular third molar and
surrounding tissues. Moreover, only exams acquired with a 0.2-voxel size were used to avoid
spatial resolution variations. All images were evaluated independently by two experienced oral
radiologists on a 23.8-inch LCD monitor with a spatial resolution of 1.920 x 1.080 pixels (Dell,
Round Rock, USA), under dim lighting conditions. Examiners were allowed to use
conventional image adjustment tools (zoom, gamma curve, brightness and contrast). In cases

of disagreement, the examiners discussed their findings until consensus could be reached.

CBCT images were analyzed with the Ez3D Plus Software 3.4,3 (E-WOQO Technology
Giheung-gu, Republic of Korea), and oblique multiplanar reconstructions (axial, coronal, and
sagittal) for each selected volume adjusted to the long axis of the third molar were assessed for

the following parameters:

- JAR position in relation to the roots of the third molar (buccal, lingual, apical, between the
dental roots, mesial or distal). If the JAR extended to more than one location, the face scored

was the one where it was mainly located;

- Relationship between the JAR and the mandibular canal: 1, distant; 2, contact with cortical

preservation; and 3, contact without cortical preservation (Figure 1);
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Figure 1 —CBCT images showing the anatomical relationship between JAR (unfilled arrows) and the
mandibular canal (filled arrows): A, distant; B, contact with cortical preservation; and C, contact without

cortical preservation.

- Thickness of buccal and lingual cortical plates in the JAR region, according to the
methodology proposed by Kapila et al.!? Briefly, the narrowest point of the cortical plates near
the JAR was recorded and classified as J1, J2 and J3 when the remaining cortical thickness was
2/3, 1/2 and % of the maximum cortical thickness, respectively. The presence of cortical

perforation was also recorded (Figure 2).

C
&

Figure 2 — CBCT images showing the relationship between JAR (arrows) and the cortical plates

according to the classification proposed by Kapila et al:!® A, full cortical; B, mild thinning of cortical
bone (J1); C, moderate thinning of the lingual cortical (J2); D, severe thinning of the lingual cortical

(J3); and E, the lingual cortical perforation.
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- Position of the mandibular canal in the third molar region (buccal, lingual and apical) (Figure

3).

Figure 3 — CBCT images illustrating the position of the mandibular canal in relation to the third molar

roots (arrows): A, lingual position; B, apical position; and C, buccal position.

Thirty days after the first evaluation, 25% of CBCT images were reassessed to calculate

the method’s reproducibility.

Data were analyzed using SAS System Release 9.2 (Cary, NC, USA). The weighted
Kappa test was used to calculate intraexaminer agreement (0.40, poor agreement; 0.40-0.59,
moderate agreement; 0.60—0.74, good agreement; 0.75—1.00, excellent agreement). The other

parameters were compared using the chi-square test with a significance level of 5% (a=0.05).

RESULTS

JAR presence showed a significant association with lingual positioning of the

mandibular canal (p = 0.0193), which occurred in 59.6% of cases of the JAR group (Figure 4).
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Figure 4 — Position of the mandibular canal in relation to the third molar in the control and JAR groups.

Table 1 summarizes the CBCT findings concerning relationship between JAR and the
mandibular canal and presence of cortical plate thinning. There was no significant association
between JAR position and its relationship with the mandibular canal or cortical thinning
(p>0.05). JAR was most frequently found distal to the tooth (66%). The anatomical relationship
between JAR and mandibular canal showed that in most cases the JAR is in contact with the
canal, being in 53.2% with cortical and 40.4% without cortical. Regarding to the involvement
of the mandibular cortical plates, JAR was related to cortical plate thinning in 46.8% of the
sample. Comparing the buccal and lingual cortical plates, there were no statistical differences

between the faces nor the degree of thinning (p=0.5728) (Table 2).

The weighted Kappa values showed good (0.60 for JAR positioning) and excellent
intraexaminer agreement (1.00 for position of the mandibular canal; 1.00 for relationship

between JAR and mandibular canal; and 0.90 for thinning of the cortical plates).
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Table 1 — Relationship between JAR and mandibular canal and thinning of the cortical plates

distributed according to JAR position, viewed in CBCT images

Relationship between JAR and Thinning of the
JAR Position mandibular canal* n (%) cortical plates n (%)  Total
1 2 3 Absent Present
Buccal 0 4 2 3 3 6(12.8)
Lingual 0 3 0 2 1 3(6.4)
Apical 0 1 1 1 1 2 (4.3)
Mesial 1 3 0 3 1 4 (8.5)
Distal 2 14 15 15 16 31 (66)
Between the roots 0 0 1 1 0 1(2.1)
Total 3(64) 25(532) 19(40.4) 25(53.2) 22(46.8) 47 (100)

*Classification based on anatomical relationship between JAR and mandibular canal: 1, distant; 2,

contact with cortical; and 3, contact without cortical.

Table 2 — Distribution of degree cortical thinning according to the cortical face (buccal or

lingual)
Cortical plates n (%)
Degree of thinning* p-value
Buccal Lingual
J1 6 (42.9) 3(37.5) 0.5728
J2 3(21.4) 2 (25)
J3 5@57 2 (25)
Perforation 0(0) 1(12.5)
Total 14 (63.6) 8 (36.4)

*Classification based on maximum narrowing of the cortical plates (Kapila et al., 2014): J1, remaining
thickness was 2/3 of the maximum thickness; J2, remaining thickness was 1/2 of the maximum

thickness; J3, remaining thickness was 1/3 of the maximum thickness; and J4, perforation.

DISCUSSION

The juxta-apical radiolucency (JAR) has been described just recently compared to other
important signs in dental radiology.!!®!"!15 It was first described by Renton et al,! who

conducted a controlled clinical trial and found a significant association between JAR presence
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and the occurrence of nerve injuries during third molar surgery. Since then, some studies were
performed using panoramic radiographs,! CBCT,>!? or both imaging modalities!"!> to clarify
the role of the JAR as a risk predictor for neurosensory disturbances secondary to third molar

removal.

While there have been reports of significant association between nerve injuries and
JAR,? its relationship with mandibular canal is unclear since CBCT scanning has shown the
dissociation of these images in some cases.!®!! In addition, it has been suggested that thinning
of the cortical plates may be associated with a higher risk of surgical complications in third
molar surgery.!® Still, there is no information concerning the association of JAR with the
mandibular canal position or if JAR positioning could affect its relationship with the adjacent

structures.

Our findings have shown that JAR was associated with lingual positioning of the

mandibular canal. This may be of clinical relevance, since some studies have reported on a

6,13 6,12,16,17

higher risk of injury™'” or exposure of the IAN in cases when the mandibular canal runs
lingually to the third molar. This could be explained by the fact that unfavorable forces are
generated and propagated in a lingual direction even though the majority of surgeons usually

perform the procedure using a vestibular approach.®

Another important factor that may be associated with an increased incidence of trans-
and postoperative complications secondary to third molar removal is the direct contact between
the JAR and the mandibular canal, which was identified in 40.4% of our sample and in 28.6%
of the cases of a previous study.!! There is evidence that the direct relationship between the
tooth and the mandibular canal (lack of cortical preservation of the mandibular canal) greatly
increases the risk of nerve injuries.>'®!” However, whether the direct contact of the JAR with
the nerve also produces the same effect is unknown. It is fair to believe that the contact between
the JAR and the mandibular canal, either with or without cortical preservation, could generate
a fragility area in the region of the mandibular canal and would leave the IAN more prone to
injuries. However, to confirm this hypothesis, studies combining CBCT imaging and trans and

post-surgical data should be performed.

Regarding to the cortical thinning caused by JAR, it occurred in 46.8% of our sample,

while Kapila et al'”

found at least some degree of thinning in 70% of their cases. The authors
compared the thinning caused by JAR with the thinning caused by the third molar/mandibular

canal in a control group and found a significant association between cortical thinning and JAR.
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We have not performed this analysis in the control group since the relationship of JAR with the
cortices differs from that of the tooth/canal with those structures, making difficult any
comparison. While some studies have suggested that cortical thinning may be related to an
increased incidence of paresthesia following third molar extraction,'® we highlight another
potential complication, such as risk of herniation of tooth fragments into the lingual fossa when

the lingual cortical plate is thinned substantially. '

In addition to cases of cortical thinning, a case of lingual cortical perforation was found
in this study. Certainly, one should not disregard the possibility of occurring of a partial volume
effect that is inherent in CBCT and can affect the quality and quantitative accuracy of
reconstructed images due to the data interpolation into a voxel.'®!® While the voxel size used
was small (0.2 mm), the fact of cortical discontinuity has been detected indicates that the

assessed region was at least extremely thinned.

Although the position of JAR has not been associated to its relationship with mandibular
canal or cortical thinning, knowing the location of JAR is important because this area probably
requires special attention in surgical procedures. In our study, the JAR was seen on a distal

position relative to the third molar roots in most cases. Contrarily, Kapila et al'®

assessed the
position of JAR relative to the mandibular canal and found that the buccal position was more

prevalent, followed by the superior position.

The bucco-lingual position and the actual relationship of the JAR with the mandibular
canal was assessed by tomographic images, which allowed the three-dimensional
reconstructions that avoided overlapping and distortion of anatomic structures.*%!%!> The
additional information provided by CBCT may help professionals to decide, for example, the
approach or surgical technique (extraction or coronectomy) that will most likely prevent nerve

injury.l’z’15

Despite the rising interest on the topic, the origin of JAR is still unknown. Renton?
indicated that the JAR might be an extension of the IAN lamella with the dental lamina dura.
However, Kapila et al'® assessed JAR in CBCT images and were able to clearly locate and
differentiate the JAR and the mandibular canal. Other study using CBCT scans suggested that
JAR radiographic characteristics were related to those of a large cancellous bone space,
implying that JAR is a superimposition of the canal over large cancellous bone spaces.'”> We
believe that the JAR is indeed an image created by increased separation of the trabeculae in

cancellous bone, but not necessarily associated with the mandibular canal. However, the
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literature offers no explanation on the timing of JAR onset or on form and size changes over

time. Histological and longitudinal studies would address these questions more appropriately.

The associations found here highlight the importance of identifying the JAR before
surgical removal of mandibular third molars. The results seemed to confirm that JAR relates to
risk factors for IAN injuries and reinforce the role of CBCT in the assessment of these patients.
Therefore, knowing the relationship of JAR with adjacent structures (tooth, mandibular canal
and cortical plates) on an individual basis is important to guide the professionals during surgical
planning and patient management. Still, further research combining clinical findings and CBCT

data will certainly expand our knowledge on the topic.

In conclusion, CBCT imaging for JAR assessment delivered interesting insights on the
entity’s relationship with the mandibular canal and the mandibular cortical plates. In most of
JAR cases, the mandibular canal runs lingual to third molar and contacts the JAR. Both
situations (contact and position) may increase the risk for nerve injury during removal of
mandibular third molars when a JAR is present. Moreover, the thinning of the cortical plates in

the JAR region was a common condition, being present in almost half of cases.
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3 DISCUSSAO

A cirurgia para remocao dos terceiros molares € um dos procedimentos mais comumente
realizados na prédtica clinica dos cirurgides maxilofaciais, seja por razdes terapéuticas,
profildticas ou ortodonticas (Giilicher; Gerlach, 2001; Marciani, 2007; Neves et al.,
2012b). Para a avaliacdo e planejamento pré-cirdrgico, exames por imagem sao solicitados com
o objetivo de fornecer informagdes ndo disponiveis clinicamente, como a posi¢do e morfologia
dentéria e a relacdo entre os dentes e as estruturas adjacentes, especialmente o canal mandibular
(Nakayama et al., 2009; Kim; Lee, 2014; Tantanapornkul et al., 2007; Ghaeminia et al., 2009;
Neves et al., 2012a).

A radiografia panoramica e a TCFC sdo as modalidades de imagem mais utilizadas para
a avaliacdo de pacientes que serdo submetidos a exodontia dos terceiros molares. A radiografia
panoramica se destaca por ser o exame de eleicdo para a avaliacdo inicial do paciente, pois
permite uma ampla visualizacdo das arcadas dentarias e ossos maxilares, possui baixo custo,
facil acessibilidade e expde o paciente a menores doses de radiacdo quando comparada a TCFC
(Flygare; Ohman, 2008; Neves et al., 2012a). J4 a TCFC é indicada nos casos em que as imagens
convencionais indicam uma intima relac@o entre os terceiros molares e o canal mandibular, e
informacdes adicionais sdo necessdrias para esclarecer a relacdo vestibulo-lingual entre as
estruturas e melhorar o planejamento cirtrgico, a fim de reduzir o risco de injdrias nervosas

(Umar et al., 2010; SEDENTEXCT, 2012).

O presente estudo avaliou a RJA, um sinal radiografico recentemente descrito e
associado a predi¢do de risco durante a remocao dos terceiros molares (Renton et al., 2005). A
RJA foi encontrada em 7,1% dos dentes e 11% das radiografias panoramicas examinadas e foi
significativamente associada a pacientes jovens (até 30 anos) e ao sexo feminino. Como se sabe,
dados sobre prevaléncia podem variar de acordo com a populacido estudada, critérios de
diagnéstico e diferentes métodos de avaliacdo. Neste estudo, foram registradas como RJA todas
as imagens radiolicidas bem definidas, localizadas na regido justa-apical dos terceiros molares
inferiores, independentemente do seu tamanho. Além disso, a radiografia panoramica foi a
modalidade de imagem escolhida para a andlise da prevaléncia por ela ser o exame mais
utilizado para a avaliacao dos terceiros molares.

De acordo com a literatura, o aumento da idade € relatado como um fator de risco para
lesdo do nervo alveolar inferior (Renton et al., 2001; Jerjes et al., 2010; Selvi et al., 2013;
Nguyen et al., 2014), sendo mais prevalente em pacientes com mais de 25 anos (Jerjes et al.,

2010; Nguyen et al., 2014). Essa idade compreende ainda a faixa etaria com maior prevaléncia
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de RJA no presente estudo (até 30 anos), o que pode indicar uma associac@o positiva entre a
presenca do RJA e sua predicdo de risco. Em relagdo ao sexo, muitos estudos mostraram que
nao ha predile¢do de injtrias nervosas para o sexo masculino ou feminino (Ghaeminia et al.,
2009; Cheung et al., 2010; Jerjes et al., 2010; Hasegawa et al., 2013; Nguyen et al., 2014),

sugerindo que ndo hé relagcdo definida com esse parametro.

Conhecer a prevaléncia da RJA, os fatores a ela associados e suas principais
caracteristicas imaginoldgicas € importante para ajudar os profissionais na sua identificacdo e
correto diagndstico. Nessa pesquisa, a RJA foi significativamente associada a dentes em
posicdo vertical e com formacgdo radicular completa. Diferentemente, Kapila et al. (2014)
encontraram que a RJA foi mais prevalente em terceiros molares mesioangulados. No entanto,
sua amostra foi composta apenas por dentes impactados, o que pode explicar essa diferanca
entre os estudos. Embora a posi¢ao horizontal ser relatada como um fator predisponente (Jerjes
et al., 2010; Szalma et al., 2010), pode-se sugerir a possibilidade da RJA aumentar o risco de
disturbios neurovasculares em dentes posicionados verticalmente. Para confirmar essa hipotese,

mais estudos clinicos sao necessarios.

J4 a formacao radicular foi investigada a fim de encontrar uma possivel origem da RJA,
uma vez que uma area radiolicida na regido apical de dentes em desenvolvimento também é
observada. Porém, essa relacio ndo foi encontrada. Estudos tém sugerido a RJA € criada devido
ao aumento do espago entre as trabéculas de osso esponjoso (Umar et al., 2010), sendo distinta
da cortical alveolar e do mandibular canal (Kapila et al., 2014b). No entanto, ainda ndo ha
informacdes disponiveis na literatura sobre sua exata composi¢cao, o0 momento do surgimento
da RJA ou se sua aparéncia € alterada ao longo do tempo. Para elucidar essas questdes, sao

necessarios estudos histolégicos e longitudinais.

Em relacdo a profundidade de impactacdo, a maioria dos dentes com RJA estava
inferiormente posicionada (ndo irrompido ou parcialmente irrompido). Apesar desse dado ndao
ter sido significativo, estudos mostraram que dentes impactados estdo mais relacionados a
complicagdes trans e pos-cirirgicas devido a maior relacdo de proximidade com o canal
mandibular (Cheung et al., 2010; Szalma et al., 2010; Hasegawa et al., 2013); portanto, esse
fator também pode estar relacionado ao aumento da incidéncia de injirias nervosas nos casos

de RJA.

Devido a evidéncia de que a associagdo de dois ou mais sinais radiograficos de

proximidade aumentam o risco de exposicao (Szalma et al., 2011; Neves et al., 2012a) ou injuria



48

(Blaeser et al., 2003; Nakamori et al., 2008) ao nervo alveolar inferior, a possivel relagdo entre
a presenga da RJA com a de algum outro sinal radiogréfico foi avaliada. No entanto, verificou-
se que a RJA estd associada com a auséncia desses sinais, sugerindo que essa condi¢do possui
caracteristicas inerentes que aumentam o risco de comprometimento neurossensorial. No
entanto, o sinal mais prevalente que ocorreu simultaneamente a RJA foi o escurecimento das
raizes, justamente o sinal apontado pela literatura como um dos principais na predi¢ao de risco
(Ghaeminia et al., 2009; Renton, 2010). Portanto, a possibilidade de um sinergismo ocorrer

nesses casos nao deve ser descartada.

Embora a RJA seja uma variacdo anatdmica situada na drea justa-apical dos terceiros
molares, muitas das suas caracteristicas imaginoldgicas ndo tinham sido anteriormente
descritas. Por ser uma imagem radiolicida bem definida, a RJA pode ser interpretada
radiograficamente com uma displasia Ossea focal, que em seus primeiros estigios de
desenvolvimento também € radioldcida, bem definida, com ou sem limites corticalizados e
cortical alveolar, porém afeta pacientes mais velhos e sua localizacdo € mais restrita a regidao
periapical dos dentes (Su et al., 1997). Outras condi¢des com caracteristicas semelhantes a RJA
sdo as lesdes inflamatdrias, mas a presenca da cortical alveolar e auséncia de patologia dental
¢ um fator importante que leva ao seu diagndstico. No entanto, a presenca de cdrie dentéria,
grande restauracdo corondria ou tratamento endododntico, associado a auséncia de cortical
alveolar no local RJA, pode inviabilizar a sua identificagdo somente através de exames por

imagem, sendo necessdrio a correlacdo com achados clinicos, como presenca de sensibilidade

pulpar, para concluir o diagndstico.

A TCFC fornece uma visdo confiavel da posi¢do da RJA e da relacdo vestibulo-lingual
do terceiro molar com o canal mandibular e as corticais dsseas da mandibula, informagdes essas
que ndo podem ser obtidas através da radiografia panoramica (Ghaeminia et al., 2009;
Tantanapornkul et al., 2007; Umar et al., 2010; Kapila et al., 2014b). Esses dados sdo
importantes durante o planejamento e a execucdo da exodontia, uma vez que podem guiar o
cirurgido a evitar submeter o canal mandibular a pressdo dos movimentos das raizes ou o uso

descuidado de brocas e elevadores (Ghaeminia et al., 2009).

O presente estudo encontrou uma associagao significativa entre a presenca da RJA e a
posicao lingual do canal mandibular. Essa informacao é clinicamente relevante porque estudos
tém demonstrado que os pacientes estdo em maior risco de lesdo (Ghaeminia et al., 2009;
Nakayama et al., 2009; Hasegawa et al., 2013; Kim; Lee, 2014) ou exposicao (Ghaeminia et

al., 2009; Neves et al., 2012b) do nervo alveolar inferior nos casos onde o canal mandibular é
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posicionado lingualmente ao terceiro molar. Uma explicagdo para isso € que, quando o cirurgido
inicia a abordagem cirtrgica no lado vestibular do dente e o nervo esta posicionado por lingual,

forcas desfavordveis sdo geradas e dirigidas lingualmente (Ghaeminia et al., 2009).

H4 evidéncias de que a relacdo direta (sem cortical) entre o dente e o canal mandibular
aumenta consideravelmente o risco de lesdes nervosas (Hatano et al., 2009; Neves et al., 2012b;
Nakayama et al., 2009). No entanto, ainda ndo se sabe se a relagdo direta da RJA com o canal
mandibular, vista em 40,4% dos casos no presente estudo e em 28,6% dos casos de um estudo
prévio (Kapila et al., 2014), também provoca o mesmo efeito. De qualquer modo, acredita-se
que a presenga de contato, com ou sem cortical entre as estruturas, pode gerar uma zona de
fragilidade na regido do canal mandibular e agir como um fator relacionado ao aumento de

complicagdes trans e pds-operatorias.

Em relacdo ao afinamento das corticais relacionado a RJA, esse ocorreu em 46,8% da
amostra, enquanto Kapila et al. (2014a) o identificaram em 70% dos casos. Esses autores
compararam o afinamento causado pelo RJA com aquele causado pelo terceiro molar/canal
mandibular em um grupo controle, e encontraram um aumento significativo do afinamento no
grupo RJA. No presente estudo, optou-se por ndo realizar essa comparacdo com O grupo
controle porque percebeu-se que a relagdo da RJA com as corticais muitas vezes difere da
relacdo do dente/canal com a cortical. Embora estudos tenham sugerido que o afinamento da
cortical pode estar relacionado ao aumento da incidéncia de parestesia apds a exodontia dos
terceiros molares (Kapila et al., 2014a), destaca-se também o risco de hérnia de fragmentos de

dentes na fossa lingual quando a cortical lingual € afinada substancialmente (Umar et al., 2010).

Além dos casos de afinamento, um caso de perfuracdo da cortical lingual foi encontrado
no presente estudo. Certamente, ndo se deve desconsiderar a possibilidade de ocorréncia de um
artefato de volume parcial, efeito importante inerente a TCFC e que pode afetar a qualidade e
precisdo quantitativa das imagens reconstruidas devido a interpolacdo de dados em um mesmo
voxel (Zou et al., 2004; Schulze et al., 2011). Apesar disso, o fato da descontinuidade da cortical
ter sido detectada indica que a regido avaliada foi ao menos extremamente afinada, pois o voxel
em que as imagens foram adquiridas e analisadas € pequeno (0,2mm), considerado adequado e

bastante utilizado para a avaliacao dos terceiros molares.

O presente estudo avaliou a posicdo da RJA em relac@o a raiz do terceiro molar, que
esteve por distal na maioria dos casos. Diferentemente, Kapila et al. (2014a) avaliaram a

posicdo de RJA em relagdo ao canal mandibular e encontraram que ela esteve mais
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frequentemente localizada por vestibular, seguido pela posi¢do superior ao canal mandibular.
Na literatura consultada, nenhuma informacao sobre a possivel associacdo do posicionamento
da RJA com a sua relagdo com o canal mandibular e com o afinamento das corticais dsseas
estava disponivel até o momento. Apesar de termos encontrado que sua posicdo nao foi um
fator determinante para estabelecer sua relacdo com as estruturas adjacentes, conhecer a
localizacdo da RJA € importante porque essa drea provavelmente requer aten¢do especial

durante procedimentos cirtirgicos.

A prevaléncia significativa de RJA, as possibilidades de diagndstico diferencial e,
principalmente, sua relacdo com um risco aumentado de lesdes nervosas durante a remog¢ao dos
terceiros molares destacam a importancia de seu conhecimento. Foram avaliados varios fatores
relacionados a RJA que poderiam ser obtidos através das imagens de radiografia panoramica e
TCFC, numa tentativa de esclarecer essas associacdes e auxiliar os dentistas e cirurgides
maxilo-faciais em seu diagnoéstico. Os resultados apontam que a RJA estd relacionada a fatores
de risco para lesOes nervosas e mostram como a TCFC € vdlida na avaliagdo desses pacientes,
uma vez que esse exame fornece informacdes adicionais que podem ajudar os profissionais a
decidir, por exemplo, a abordagem ou técnica cirtirgica (exodontia ou coronectomia) para evitar
complicacdes (Renton et al., 2005; Ghaeminia et al., 2009; Hatano et al., 2009; Umar et al.,
2010). A realizacdo de estudos com outras populagdes, comparacdo entre métodos de imagem,
bem como mais ensaios clinicos que correlacionem as descobertas relacionadas a RJA com
resultados pds-cirtrgicos sdo importantes para uma melhor compreensao de como a RJA e seus

fatores associados influenciam o risco de comprometimento neurossensorial.
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4 CONCLUSAO

Esse estudo mostrou que a RJA ndo € um achado imaginolégico raro, sendo mais
prevalente em pacientes jovens, do sexo feminino e associada a terceiros molares em posi¢ao
vertical, semi-inclusos e com formagdo radicular completa. Na maioria dos casos, apresenta
corticalizac@o (parcial ou total), ndo interrompe a cortical alveolar e estd radiograficamente
sobreposta ao canal mandibular. A avaliagdo das imagens tomogréficas permitiu a incorporagdo
de informagdes tridimensionais e o melhor entendimento da relacdo da RJA com as estruturas
adjacentes. Na maioria dos casos, a RJA esteve em contato com o canal mandibular e esse
apresentou uma posi¢ao lingual na regido do terceiro molar. Ambas as condi¢des podem estar
relacionadas ao aumento da incidéncia de lesdes nervosas durante a exodontia de terceiros
molares. Além disso, o afinamento das corticais mandibulares na regido da RJA foi uma
condic¢do frequente, estando presente em quase metade dos casos. Pela descri¢do das principais
caracteristicas imaginolégicas da RJA e dos fatores a ela associados, espera-se alertar os

profissionais e contribuir para o seu correto diagndstico.
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APENDICES

APENDICE 1: METODOLOGIA DETALHADA (ARTIGO 1)

O presente estudo foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de
Odontologia de Piracicaba, da Universidade Estadual de Campinas — FOP/UNICAMP —
protocolo n° 074/2015 (Anexo 1).

Selecao da amostra

A amostra foi composta por 1050 radiografias panoramicas (1830 terceiros molares
inferiores) selecionadas a partir do arquivo de imagens de pacientes atendidos na Clinica de
Radiologia Odontolégica da Faculdade de Odontologia de Piracicaba, da Universidade Estadual
de Campinas — FOP/UNICAMP, Brasil, durante um periodo de trés anos. Os exames de
pacientes que tinham pelo menos um dos terceiros molares inferiores com mais de um terco
radicular formado foram incluidos no estudo. Dentes com presencga de lesdes de cérie, grandes
restauracoes, tratamentos endodonticos, lesdes traumaéticas (como fraturas Ossea, dentdria ou

alveolar) e/ou associados a lesdes intra-6sseas foram excluidos.

Obtencao das imagens

As radiografias panoramicas foram adquiridas utilizando-se o aparelho Digital
Orthopantomograph OP100 D (Instrumentarium Corp., Imaging Division, Tuusula, Finland),
filtracdo de 2,5 mm de aluminio, éarea focal de 0,35x0,5 mm, sensor CCD, 66kVp, 2,5mA e
tempo de exposicdo de 17,6s. Todas as imagens foram obtidas de acordo com o protocolo
padrao da Clinica de Radiologia da FOP/UNICAMP, no qual os pacientes sdo mantidos em
posicdo ortostdtica, com a cabeca posicionada e estabilizada pelos proprios dispositivos do
aparelho, de modo que o plano sagital mediano fique perpendicular ao plano horizontal, o Plano
de Frankfurt (linha imagindria que vai da por¢do mais superior do meato acustico externo ao
ponto mais inferior do rebordo infraorbitario) paralelo ao plano horizontal, e os maxilares

localizados dentro da camada de imagem do aparelho.
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Avaliacao das imagens

Todas as imagens foram avaliadas por duas examinadoras treinadas, uma cirurgia-
dentista e uma mestre em Radiologia Odontolégica, ambas com experiéncia minima de dois
anos em diagndstico por imagem, de maneira independente. As avaliagdes foram realizadas
através de um computador com monitor LCD (Liquid Crystal Display) de 23.8 polegadas e
resolucao de 1920 x 1080 pixels (Dell, Round Rock, EUA), em uma sala silenciosa e em
condi¢des de pouca luminosidade. A manipulacdo das imagens (ajuste das ferramentas de

zoom, brilho e contraste) foi realizada quando necessario, para facilitar as avaliacdes.

As examinadoras foram calibradas previamente com imagens de radiografia panoramica
com presenca e auséncia de RJA, obtidas a partir de dentes que ndo fizeram parte da amostra
do estudo. Elas foram instruidas a registrar, além da presenca de RJA, a posi¢ao, profundidade
de impactacdo e estdgio de desenvolvimento radicular dos terceiros molares inferiores, além
das caracteristicas imaginoldgicas da RJA. Apds as examinadoras alcancarem sucesso nas
sessoes de calibragdo, avaliaram independentemente as imagens que fizeram parte do estudo.
Em casos de discordancia entre as avalia¢des, elas debateram seus achados e reavaliaram essas

imagens em conjunto, tendo sido obtido um consenso final para todos os parametros avaliados.

Inicialmente, todos os terceiros molares foram avaliados quanto a presenca ou auséncia
de RJA. Além disso, a distribui¢do da RJA (unilateral ou bilateral) e sua associacdo com os

dados demograficos dos pacientes (idade e sexo) foi investigada.

Posteriormente, dois grupos foram formados, ambos com o mesmo nimero de dentes e
pacientes: o grupo RJA, composto por todos os casos de RJA da amostra; e um grupo controle,
composto por casos selecionados aleatoriamente sem a presenca de RJA. Esses dentes foram

avaliados de acordo com os seguintes critérios:

1 — Posicionamento dentdrio: a posicdo dos terceiros molares foi classificada em vertical,
horizontal, mesioangular ou distoangular, de acordo com os critérios estabelecidos por Winter
(1926), que considerou a inclinacao do longo eixo desses dentes em relagdo ao longo eixo do

segundo molar inferior (Figura 1).
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Figura 1 — Imagens parciais de radiografias panoramicas mostrando o posicionamento

dentério de acordo com a Classificacao proposta por Winter (1926).

Terceiros molares em: A, posicdo distoangular; B, posi¢do horizontal; C, posi¢do mesioangular; e D,

posicdo vertical.

2 — Profundidade de impactagdo dentdria: a profundidade dos terceiros molares em relagcdo ao
tecido 6sseo também foi objeto de avaliacdo para posterior associacdo, sendo os mesmos
classificados como: inclusos (completamente envoltos por tecido &sseo), semi-inclusos
(parcialmente envoltos por tecido 6sseo) e irrompidos (totalmente irrompidos na cavidade

bucal) (Figura 2).

Figura 2 - Imagens parciais de radiografias panoramicas mostrando a profundidade de

impactacao dentaria de acordo com o nivel de osso alveolar.

A, dente incluso; B, dente semi-incluso; C, dente irrompido. Exemplos de dentes com RJA.
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3 — Desenvolvimento radicular: o estiagio de desenvolvimento radicular foi classificado de
acordo com a quantidade da raiz formada, da seguinte maneira: 1, formacdo radicular
incompleta (com pelo menos um terco radicular ndo completamente formado); e 2, formacao
radicular completa (com terco apical completamente formado, com dpice aberto ou fechado)

(Figura 3).

Figura 3 — Imagens parciais de radiografias panoramicas mostrando terceiros molares

inferiores de acordo com seu desenvolvimento radicular

Dentes com formagao radicular incompleta (A) e completa (B).

A relagdo entre os dentes e o canal mandibular foi também avaliada em ambos os grupos,
tendo em conta a presenga ou auséncia dos sinais radiograficos de proximidade estabelecidos
por Rood e Shehab (1990) (escurecimento das raizes, desvio das raizes, estreitamento da raizes,
raiz escura e bifida, desvio do canal mandibular, estreitamento do canal mandibular e
interrupcao da cortical superior do canal mandibular). Além disso, o grupo RJA foi avaliado no
que diz respeito as principais caracteristicas de imagem da radiolucéncia, como corticalizacao
da drea (ausente, parcialmente presente ou completa), presenca ou auséncia de cortical alveolar
na regido da RJA e sua relagdo radiografica espacial com o canal mandibular (distante, em

contato ou sobreposta) (Figura 4).
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Figura 4 - Imagens parciais de radiografias panoramicas mostrando as caracteristicas da

imagem da radiolucéncia justa-apical avaliadas no estudo.

Caracteristicas radiograficas da RJA (setas): corticalizagcdo (A e B, ausente; C, parcialmente presente;
D, presente); cortical alveolar (A, B e D, presente; C, ausente); e relacio espacial com o canal

mandibular (A, distante; B, em contato; C e D, sobreposta).

Ap6s 30 dias do término das avaliagdes, 20% da amostra foi aleatoriamente selecionada

e reavaliada, sob os mesmos parametros, a fim de verificar a reprodutibilidade do método.
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Analise estatistica

Os dados foram analisados por meio de um software especifico (SAS System Release
9.2, Cary, NC, USA). A concordancia intraobservador foi calculada por meio do teste Kappa,
para a presenca ou auséncia da RJA, e do teste Kappa ponderado, para os casos onde houve
mais de duas varidveis de resposta, e interpretada segundo Landis & Kock (1977) (menor ou
igual a 0,40, concordancia pobre; 0,40-0,59, concordancia moderada; 0,60-0,74, boa
concordancia; 0,75-1,00, excelente concordancia). Regressao logistica individual e maltipla foi
realizada para avaliar a associacdo entre os fatores demograficos e a presenca da RJA e, para
isso, odds ratios (OR) brutos foram estimados e ajustados de acordo com seus respectivos
intervalos de confianca de 95%. A associacdo entre a presenca da RJA e as varidveis
relacionadas aos terceiros molars (posi¢do, impactagcdo, desenvolvimento radicular e sinais
radiograficos de proximidade) foi analisada por meio do teste de qui-quadrado. O nivel de

significancia foi estabelecido em 5% (0=0.05).
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APENDICE 2: METODOLOGIA DETALHADA (ARTIGO 2)

O presente estudo foi realizado apés a aprovagio pelo Comité de Etica em Pesquisa da
Faculdade de Odontologia de Piracicaba, da Universidade Estadual de Campinas -

FOP/UNICAMP — protocolo n° 074/2015 (Anexo 1).

Selecao da amostra

A amostra foi composta por imagens de TCFC de pacientes submetidos a avaliacdo
radiogréfica pré-operatdria (radiografia panoramica e TCFC) antes da exodontia dos terceiros
molares inferiores. Os exames foram coletados a partir do arquivo de imagens de pacientes
atendidos na Clinica de Radiologia Odontolégica da Faculdade de Odontologia de Piracicaba,
da Universidade Estadual de Campinas — FOP/UNICAMP, Brasil, durante um periodo de trés
anos. De acordo com a presenga ou auséncia da RJA nas radiografias panoramicas, os pacientes
foram divididos em dois grupos: o grupo RJA e um grupo controle.

O grupo RJA foi formado por 47 casos de RJA em 40 pacientes (10 homens e 30
mulheres, idade média de 22,4 anos). Em seguida, o mesmo nimero de pacientes (12 homens
e 28 mulheres, com idade média de 24,8 anos) e terceiros molares foram selecionados
aleatoriamente para compor o grupo controle. Dentes associados com lesdes de cérie, grandes
restauracoes, tratamento endodontico ou com evidéncia radiogrifica de lesdes intra-Gsseas

foram excluidos do estudo.

Aquisicao das imagens

A aquisicio das imagens tomograficas foi realizada por meio do equipamento Picasso
Trio (Vatech, Hwaseong, South Korea), operando a 90 kVp, 5 mA, voxel de 0.2 mm e com
FOV incluindo a regido dos terceiros molares inferiores. Todas as imagens utilizadas nesse
estudo foram obtidas de acordo com o protocolo padrao da Clinica de Radiologia Odontolégica
da FOP/UNICAMP, com os pacientes posicionados em pé, com a posicio da cabeca
estabilizada pelos préprios dispositivos do aparelho, de modo que o plano sagital mediano
ficasse perpendicular ao plano horizontal e o Plano de Camper (linha imaginéria que vai do

tragus auditivo a asa do nariz) paralelo ao plano horizontal.
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Avaliacao das imagens

Todas as tomografias foram avaliadas independentemente por uma cirurgia-dentista e
uma mestre em Radiologia Odontolégica, com pelo menos 2 anos de experiéncia em
diagndstico por imagem. As avaliacOes foram realizadas através de um monitor de 23.8
polegadas LCD (Liquid Crystal Display) com uma resolugio espacial de 1.920 x 1.080 pixels
(Dell, Round Rock, TX), em condi¢gdes de pouca luz. O uso de ferramentas de ajuste de imagem
(zoom, brilho e contraste) era permitido. Em caso de desacordo, as avaliadoras debateram suas

conclusdes até chegar a um consenso final.

As imagens de TCFC foram analisadas utilizando-se o Software CS 3D Imaging 3.4.3
(Carestream Health Inc., Rochester, NY, USA), através de reconstru¢des multiplanares
obliquas (axial, coronal e sagital) de cada volume, ajustadas de acordo com o longo eixo do

terceiro molar, para os seguintes parametros:

1 — Posigdo da RJA: alocalizagdo da RJA em relag@o as raizes do terceiro molar foi classificada

como vestibular, lingual, apical, entre as raizes dentdrias, mesial ou distal.

2 — Relagdo entre a RJA e o canal mandibular: a relacdo de proximidade anatdomica entre a
RJA e o canal mandibular foi classificada como distante, em contato com cortical (com a
presenca da cortical do canal mandibular entre as estruturas) e em contato sem cortical (com

perda da integridade da cortical do canal mandibular na regidao da RJA) (Figura 1).

Figura 1 — Recontrugdes paracoronais de TCFC ilustrando a relacdo de proximidade entre a

radiolucéncia justa-apical e o canal mandibular.

Relacdo entre a RJA (setas vermelhas) e o canal mandibular (setas verdes): A, distante; B, contato com

cortical; C, contato sem cortical.
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3 — Espessura das corticais osseas da mandibula na regido da RJA: as corticais vestibular e
lingual foram avaliadas de acordo com o método proposto por Kapila et al (2014). Esses autores
registraram o estreitamento maximo na regido da RJA nas corticais e o classificaram em rela¢ao
a sua maior espessura como J1, J2 e J3, quando a espessura remanescente da cortical foi de até
2/3, 1/2 e 1/4 em relacdo a regido de espessura maxima, respectivamente. Além disso, os casos

de perfuracdo também foram registrados (Figura 2).

Figura 2 — Recontrugdes paracoronais de TCFC ilustrando a relacdo entre a radiolucéncia

justa-apical e as corticais da mandibula

Classificagdo das corticais mandibulares (seta vermelha) de acordo com a metodologia proposta por

Kapila et al. (2014): A, cortical integra (sem afinamento); B, afinamento leve da cortical vestibular
(J1); C, afinamento moderado da cortical lingual (J2); D, afinamento severo da cortical lingual (J3); e

E, perfuracéo da cortical lingual.

Para determinar essas medidas, foi estabelecida a reconstrucdo paracoronal em que a
cortical apresentou seu grau de afinamento maximo. Em seguida, foram realizadas mensuragdes
para quantificar a espessura da cortical tanto na regido mais adelgacada como nas regides mais
espessas adjacentes ao estreitamento (uma medida na regido acima e uma abaixo) e o célculo

do percentual de afinamento foi realizado.

4 — Posic¢do do canal mandibular na regido do terceiro molar: a posi¢do do canal mandibular
na regido dos terceiros molares inferiores foi registrada de acordo com o seu posicionamento

em relacdo as raizes dos terceiros molares, como vestibular, lingual e apical (Figura 3).
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Figura 3 — Reconstrugdes paracoronais de TCFC ilustrando a posi¢do do canal mandibular em

relacdo as raizes do terceiro molar inferior.

A, posicdo lingual; B, posicao apical; e C, posi¢ao vestibular.

Trinta dias ap6s a primeira avaliacdo, 25% de imagens de TCFC foram reavaliadas para

calcular a reprodutibilidade dos métodos do estudo.

Analise estatistica

Os dados foram tabulados e analisados utilizando o software SPSS, versdo 19.0 (SPSS,
Inc., Chicago, IL). O teste Kappa ponderado foi usado para calcular a concordancia
intraobservador, que foi interpretada segundo Landis & Kock (1977) (menor ou igual a 0,40,
concordancia pobre; 0,40-0,59, concordancia moderada; 0,60-0,74, boa concordancia; 0,75-
1,00, excelente concordancia). Os resultados obtidos a partir dos grupos RJA e controle foram

comparados pelo teste do qui-quadrado, com nivel de significancia de 5% (a = 0,05).
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ANEXO 1 - Comité de Etica em Pesquisa
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W05 Comité de Bicaam Pecquica - Certificado

y COMITE DE ETICA EM PESQUISA
T8 FACULDADE DE ODONTOLOGIA DE PIRACICABA
FO UNIVERSIDADE ESTADUAL DE CAMPINAS

CERTIFICADO

O Comit de Ftica em Pesquisa da FOP-UNICAMP certifica que o projeto de pesquisa "Radiolucéncia justa-apical: um
estudo retrospectivo utilizando imagens de radiografia panoramica e tomografia computadorizada de feixe
conico”, protocolo n® 0074/2015, dos pesquisadores Eduarda Helena Leandro do Mascimento, Anne Caroline Costa Oenning
e Deborah Queiroz de Freitas Franca, satisfaz as exigéncias do Conselho Nacional de Satide - Ministério da Satide para as
pesquisas em seres humanos e foi aprovado por este comité em 10/06/2015.

The Ethics Committee in Research of the Piracicaba Dental School - University of Campinas, certify that the project "Juxta-
apical radiolucency: a retrospective study using panoramic radiography and cone beam computed
tomography images”, register number 074/2015, of Eduarda Helena Leandro do Mascimento, Anne Caroline Costa
0enning and Debarah Queiroz de Freitas Franca, comply with the recommendations of the National Health Council - Ministry
of Health of Brazil for research in human subjects and therefore was approved by this committee on Jun 10, 2015.

Prof. Dr. Jacks Jorge Junior
Secretdrio
CEP/FOP/UNICAMP

Noia: © thulo do protocalo aparece como fomecido pelos pesquisadores, sem gualguer edigdo.

MNofice: The fitie of the project appears as provided by the authors, without editing.

Inéipoifve fopuni camp bricepdsistemalcert ficado. php "Promecio= (T4 20 1568k= 23838 Passo= 280 ataP=2015-06- 10

é?
Prof. Dr. Felippe Bevilacqua Prado
Coordenador
CEP/FOPJUNICAMP
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ANEXO 2 - Documento de submissdo do artigo “Juxta-apical radiolucency. Part 1:
Prevalence, association with the third molars status and image characterization” ao

periddico “Dentomaxillofacial Radiology”

M Gma” Eduarda HL Nascimento <eduarda.hIn@gmail.com>

Submission confirmation for "Juxta-apical radiolucency: Part 1: Prevalence,

association with the third molars status and image characterization"
1 mensagem

DMFR Office <em@editorialmanager.com= 17 de agosto de 2016 14:26
Responder a: DMFR Office <rschulze@uni-mainz.de>
Para: Eduarda Helena Leandro Nascimento <eduarda.hin{@gmail.com=>

CC: anne.cenning@gmail com, mmadaes@gmail.com, glaucia@fop.unicamp.br, haiter@fop_unicamp.br,
deborahgf@hotmail com

Dear Miss Nascimento,

You are receiving this e-mail as you are listed as the commesponding author or as a co-author on the submission
entitled "Juxta-apical radiolucency: Part 1: Prevalence, association with the third molars status and image
characterization", which has been received by Dentomaxillofacial Radiology.

You will be able to check on the progress of your paper by logging on to Editorial Manager as an Author at
http://dmfredmgr.com/

You will be informed by email of the manuscnpt reference number in due course.

If you do not think you should be listed as an author of this work, please get in touch with the editor (rschulze@uni-
mainz.de)

Thank you for submitting your work to DMFR.

Kind regards,
DMFR Office
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ANEXO 3 — Documento de submissdo do artigo “Juxta-apical radiolucency. Part 2:
Relation with the mandibular canal and cortical plates based on cone beam CT imaging”

ao periddico “Dentomaxillofacial Radiology”

M Gma” Eduarda HL Nascimento <eduarda.hIn@gmail.com>

Submission confirmation for "Juxta-apical radiolucency. Part 2: Relation with the

mandibular canal and cortical plates based on cone beam CT imaging"
1 mensagem

DMFR Office <em(@editonalmanager.com> 17 de agosto de 2016 14:48
Responder a: DMFR Office <rschulze@uni-mainz.de>
Para: Eduarda Helena Leandro Nascimento <eduarda hin@gmail.com=>

CC: anne.ocenning{@gmail.com, mmadaes@gmail.com, glaucia@fop.unicamp.br, haiter@fop.unicamp.br,
deborahgf@hotmail .com

Dear Miss Nascimento,
You are receiving this e-mail as you are listed as the cormesponding author or as a co-author on the submission
entitled "Juxta-apical radiolucency. Part 2: Relation with the mandibular canal and cortical plates based on cone

beam CT imaging”, which has been received by Dentomaxillofacial Radiclogy.

You will be able to check on the progress of your paper by logging on to Editorial Manager as an Author at
http://dmfr.edmgr.com/

You will be informed by email of the manuscnpt reference number in due course.

If you do not think you should be listed as an author of this work, please get in touch with the editor (rschulze@uni-
mainz.de)

Thank you for submitting your work to DMFR.

Kind regards,
DMFR Office



