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RESUMO

Foi objetivo deste estudo avaliar e comparar a taxa de detecgdo do canal
gubernacular (CG) em dentes em processos normal e anormal de erupg¢ao, em
exames de tomografia computadorizada de feixe cbnico (TCFC), bem como as
caracteristicas imaginolégicas do CG e aspectos dos dentes correspondentes. A
amostra foi composta por exames de TCFC de 159 pacientes que continham dentes
intradsseos (nN=598), classificados de acordo com sexo e idade (88 homens e 71
mulheres, com média de idade de 17,2 anos). Cada dente foi classificado de acordo
com grupo dentario e avaliado quanto ao status de erupc¢ao (normal, atraso ou
impactado), estagio de formacdo do dente, angulacédo, espaco pericoronario e
deteccdo do CG. Quando detectado, foram realizadas medidas da maior largura e
comprimento do CG. Os canais ainda foram classificados de acordo com sua
abertura no rebordo 6sseo, altura, localizagdo vestibulo-lingual e mesio-distal em
relacdo ao foliculo dentéario, e sua forma. A amostra final consistiu em 423 dentes
em processo normal de erupgao, 140 dentes impactados e 35 dentes com atraso de
erupgao, com taxa de deteccdo do CG em 90.6% da amostra, significativamente
maior entre pré-molares e molares superiores e pré-molares inferiores, em relacao
aos demais grupos. As taxas de deteccdo do CG para os dentes em processo
normal de erupgdo, impactados e com atraso foram 94,1%, 87,1% e 62,9%,
respectivamente. Entre os dentes em processo normal de erupgéo e os impactados,
0s estagios mais iniciais de formagédo apresentaram maior deteccdo do CG. Os
dentes com atraso apresentaram maior deteccao do CG quando em posicao normal
ou horizontal, e menor quando angulados. Os CG dos dentes anteriores e pré-
molares tiveram a largura maior quando o dente apresentava atraso de erupcéo,
enquanto para os molares superiores o CG apresentou menor largura neste status
de erupcao. A ligacdo do CG em regiao cervical e central do foliculo dentario foi
associada com o status de erupcado anormal. Os resultados do presente estudo

sugerem que caracteristicas do CG podem sinalizar um processo eruptivo anormal.

Palavras-chave: Tomografia Computadorizada de Feixe Cdnico; Germe de Dente;
Diagnostico por imagem; Dente ndo Erupcionado; Erupg¢do Dentéria.



Abstract

The aim of this study was to evaluate and compare the rate of detection of the
gubernacular canal (GC) in teeth in normal and abnormal eruption processes, by
means of cone-beam computed tomography (CBCT) exams, as well as imaging
characteristics of GC and aspects of their corresponding teeth. The sample consisted
of intraosseous teeth (n=598) observed on CBCT exams of 159 patients (88 males
and 71 females, with mean age of 17.2 years) classified according to sex and age.
Each tooth was classified according to dental group and evaluated for eruption
status, tooth formation, angulation, pericoronal space and GC detection. When
detected, the largest width and length of the GC were measured. The canals were
further classified according to their opening, height, bucco-lingual and mesio-distal
location in relation to the dental follicle, and their shape. The final sample consisted
of 423 teeth in normal eruption process, 140 impacted teeth and 35 teeth with
delayed eruption. GC detection rate was 90.6% for the sample, significantly higher
among upper premolars, upper molars, and lower pre-molars. GC detection rates for
normal eruption, impacted and delayed teeth were 94.1%, 87.1% e 62.9%,
respectively. Among teeth in normal process of eruption and those impacted, the
earliest stages of dental formation showed greater GC detection. Delayed teeth
presented greater GC detection when in normal or horizontal position, and lower
when angulated. GC of anterior and premolar teeth had the largest width when teeth
presented delayed eruption, while for upper molars with that eruption status GC
presented smaller width. GC attachment in the cervical and central regions of the
dental follicle was associated with abnormal eruption status. The results of the
present study suggest that GC characteristics can signal an abnormal eruption
process.

Key-words: Cone-beam Computed Tomography; Tooth Germ; Diagnostic imaging;
Tooth, Unerupted; Tooth Eruption.
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1 INTRODUGAO

Gubernaculum dentis € uma estrutura anatbmica composta pelo cordao
gubernacular e pelo canal 6sseo onde esta contido, denominado canal gubernacular
(CG) (Philipsen et al., 2016). O foliculo dentario de um dente permanente esta ligado
a lamina propria da gengiva suprajacente por um tecido conjuntivo fibroso, com
fibras longitudinais, havendo ilhotas epiteliais em seu interior (Malassez, 1887;
Mummery, 1919). Acredita-se que cordao gubernacular tem origem da lamina
dentéria, devido aos restos epiteliais entremeados em sua estrutura fibrosa e, por
conta da presenca de tecido epitelial e mediadores como o epithelial growing factor
(EGF), a atividade osteobléstica respeita os limites do corddo gubernacular,
formando o canal em sua volta (Carollo et al., 1971; Hodson, 1971; Cahill & Marks,
1980; Ferreira et al., 2013).

Erupcado dentaria é o termo para descrever a movimentacdo axial de um
dente desde o local de sua formacéo intradssea até a posicao funcional, em oclusao.
O CG é considerado importante no processo de erupcao (Oda et al., 2016b), pois
representa o caminho que o dente percorre neste processo e, devido a sua insergao
na mucosa oral, mantém a posicdo do germe dentario no interior dos 0ssos
maxilares quando ha o crescimento dos mesmos, contudo, ndo é a estrutura
responsavel pelo desencadeamento do mecanismo de erupcao (Cahill, 1971;
Wagner et al., 1999).

Os dentes permanentes com predecessores deciduos se desenvolvem a
partir de um brotamento lingual/palatino do germe do dente deciduo, € com o
processo de erupgédo do dente deciduo, o germe do dente permanente sucessor fica
totalmente envolvido por osso, com excecdo de um pequeno canal que tem,
geralmente, abertura na crista 6ssea alveolar por lingual ou palatina dos dentes
deciduos, o CG. Para os dentes permanentes sem predecessor deciduo (molares
permanentes), acredita-se que seus germes se desenvolvem diretamente da Iamina
dentaria original, que se estende posteriormente (Katchburian, 2000). Nao ha um
consenso na literatura sobre a existéncia do gubernaculum dentis em dentes
permanentes sem predecessores deciduos. Scott (1948) afirmou sua presenca em
molares permanentes e chamou essa estrutura de "corddao gubernacular molar". Por
outro lado, Hodson (1971) defendeu que essa estrutura é exclusiva de dentes
permanentes com predecessores deciduos.
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Tem sido sugerida uma relagdo entre o cordao gubernacular e processos
patolégicos, entre eles o tumor odontogénico adenomatdide (TOA) e odontomas,
processos estes que estao relacionados a remanescentes da lamina dentaria (Ide et
al., 2011; Oda et al., 2016a, Philipsen et al., 2016). Esta teoria é sustentada pela
auséncia de TOA em dentes deciduos, pois esses nao teriam tal estrutura. Porém,
TOA esta presente em dentes molares permanentes. H4 essa contradi¢gdo devido a
incerteza sobre a presenca ou nao de gubernaculum dentis em dentes deciduos e
dentes permanentes sem predecessores deciduos (Ferreira et al.,, 2013).
Recentemente, um estudo mostrou que os odontomas tém relacado espacial com o
CG ou foliculo dentario em 70% dos casos visualizados em exames de tomografia
computadorizada (Oda et al., 2016a).

O CG tem sido revisto em estudos recentes, particularmente com exames
tridimensionais, na avaliagdo de sua detecgao nos diferentes grupos dentarios. Com
0 uso de radiografias panoramicas, tomografia computadorizada multidetector
(TCMD) e tomografia computadorizada de feixe conico (TCFC), a visualizacao do
CG foi descrita em todos os grupos de dentes como canais corticalizados
radiolucidos/hipodensos relacionados com o espaco do foliculo dentario. Foi
constatado que quanto mais avancado o0 processo de erupgao, menor seu
comprimento (Nishida et al., 2015). Também foi possivel observar uma baixa
visualizagdo do CG em dentes supranumerarios mesiodens e alteracées do canal
em dentes com erupgao obstruida (Nishida et al., 2015). A n&o visualizacdo do CG
em exames tridimensionais, ou uma angulagcdo anormal entre o dente e o CG,
podem indicar uma possivel falha no processo de erupcao (Oda et al., 2016 (b)).
Embora na literatura o CG tenha sido descrito como um guia na erup¢ao dos dentes,
as possiveis relacdes entre sua detecgdo, caracteristicas imaginolégicas e falhas no
processo de erupgao ainda ndo sao claras.

A avaliacdo de caracteristicas do gubernaculum dentis pode sugerir
alteragbes no processo eruptivo dentario. Portanto, o presente estudo visa a
contribuir para a compreensao do papel do CG no processo normal de erupgao e
sua relacdo com anormalidades neste processo. Para tal, por meio da anélise de
exames de TCFC, foram avaliadas e comparadas as taxas de deteccdo do CG e

caracteristicas imaginolégicas do mesmo, bem como aspectos relacionados aos
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dentes correspondentes, em dentes em processos normal e anormal (atraso e

impactagéo) de erupgao.
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2 ARTIGO
2.1 Titulo do artigo

Esse artigo serd submetido a apreciacao, visando a publicagéo, ao periddico
“Clinical Oral Investigations”, considerado Qualis A1 pela CAPES. A estruturacéo do
artigo baseou-se nas ‘“Instrugdes aos autores” preconizadas pela editora do
periddico.

Presentation of the gubernacular canal in teeth with normal and abnormal
eruption processes: a CBCT study

Short tittle: Gubernacular canal in normal and abnormal eruption processes.

Original Article

Corresponding author:
Hugo Gaéta Araujo

University of Campinas. Piracicaba Dental School, Department of Oral Diagnosis. Av.
Limeira, 901, Zip Code 13414-903, Piracicaba, Sao Paulo, Brazil.

Phone: +55 — 19 — 2106-5327

E-mail: hugogaeta@hotmail.com
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ABSTRACT

Objectives. To evaluate and compare the detection of the gubernacular canal (GC)
in teeth with normal and abnormal eruption processes, and imaging characteristics of
the GC and their corresponding teeth.

Methods. Patients presenting unerupted teeth were classified according to sex and
age. Each tooth was classified according to dental group, eruption status, formation
status, angulation, follicular space, and GC detection. In cases where GC was
detected, its width and length were measured, and GC was further classified
according to its opening, height, bucco-lingual and mesio-distal localizations in
relation to the follicle, and shape.

Results. CBCT exams of 159 patients were evaluated. The final sample (n=598)
consisted of 423 teeth in normal eruption process, 140 impacted, and 35 with
delayed eruption. GC detection rate was 90.6% for the sample, significantly higher
among upper premolars and molars, and lower premolars. GC detection rates for
normal eruption, impacted and delayed teeth were 94.1%, 87.1% e 62.9%,
respectively. Among teeth in normal process of eruption and those impacted, the
earliest stages of dental formation showed greater GC detection. Delayed teeth
presented greater GC detection when in normal or horizontal position, and lower
when angulated. GC of anterior and premolar teeth had the largest width when teeth
presented delayed eruption, while for upper molars with that eruption status GC
presented smaller width. GC attachment in the cervical and central regions of the

dental follicle was associated with abnormal eruption status.

Conclusions. The results of the present study suggest that GC characteristics can

signal an abnormal eruption process.

Clinical Relevance. The study of GC and its characteristics and variations can
contribute to the understanding of its role in the eruption process besides contribute
to treatment planning.

Key-words: Cone-beam Computed Tomography; Tooth Germ/diagnostic imaging;
Tooth, Unerupted; Tooth Eruption.
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INTRODUCTION

Gubernaculum dentis is an anatomical structure composed by the
gubernacular cord and by the surrounding canal, named gubernacular canal (GC) [1].
The dental follicle of a permanent tooth is connected to the lamina propria of the
overlying gum by a connective tissue of longitudinal fibers, with epithelial strands
inside [2, 3]. It is believed that the gubernacular cord has origin in the dental lamina,
due to the presence of epithelial tissue, which associated with mediators as the
epithelial growing factor (EGF), regulates the osteoblastic activity respecting the
boundaries of the gubernacular cord, shaping the GC around it [3-6]. The
gubernaculum dentis is considered important in the eruption process [7], since it
represents the pathway that the tooth run across the bone during the eruption
process. However, it is not the structure responsible for triggering the eruption

process mechanisms [8, 9].

The GC has been revisited in recent studies by means of panoramic
radiography, multidetector computed tomography (MDCT) and cone beam computed
tomography (CBCT) [7, 10]. GC is described as a radiolucent/hypodense corticated
canal connected to the dental follicle space [10]. Although the role of the GC has
been suggested as an eruption pathway, this structure is also observed in teeth with
eruption failure [7]. Controversially, a possible failure in the eruption has been
suggested when its detection is not possible on tomographic evaluation [7].
Nonetheless, the relation between eruption process failure and GC characteristics is

not clear yet.

The evaluation of GC detection and its characteristics in CBCT exams can
contribute to clarify the role of the gubernaculum dentis in the process of dental
eruption. Therefore, the detection rate of the GC, its imaging characteristics and
features of its corresponding tooth were assessed by means of CBCT exams, in
teeth with normal and abnormal eruption process (i.e. delayed and impacted).
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MATERIALS AND METHOD
Sample selection

This study was carried out after approval by the institutional review board. The
sample was composed of unerupted teeth observed on CBCT exams from
institutional image database, acquired for different clinical reasons. Exclusion criteria
were: exams presenting movement artifacts, supernumerary teeth (since these teeth
do not have a defined eruption pattern), and teeth in advanced eruption processes
(i.e. cusps beyond the level of the alveolar crest). CBCT exams were acquired in two
different machines: OP300 (Instrumentarium, Tuusula, Finland) and Picasso-Trio (E-
WOO Technology Giheung-gu, Republic of Korea), with exposure parameters
selected according to each patient and clinical indication. Exams were analyzed in
the software provided by each CBCT manufacturer: OnDemand3D (Cybermed Inc.,
Seoul, Republic of Korea) and Ez3D (E-WOO Technology Giheung-gu, Republic of
Korea), respectively.

Sample evaluation

All exams were evaluated by two oral and maxillofacial radiologists,
independently, in a dimly lit and quiet environment. Before sample evaluation, both
radiologists evaluated 50 cases together as calibration. Patients’ sex and age were
recorded. Each tooth was classified according to dental group and the following
parameters were assessed: eruption status, formation status, angulation, follicular
space, and GC detection. In cases where GC was detected, its width, length, shape,
and location of its opening and attachment to the dental follicle were assessed.
Table 1 summarizes all parameters evaluated.

Teeth were classified as impacted when a physical barrier was detected (e.g.
supernumerary teeth, lack of space in dental arch and deviated tooth germ) [11].
Eruption was considered delayed when the unerupted tooth was intraosseous,
without any visible mechanical barriers, and the difference between patients’ age and
the mean eruption age of the dental group was higher than twice the standard
deviation (SD) established for that dental group [11-13]. Cases that had no visible
mechanical barrier and patients’ age been within the mean eruption age were

classified as normal eruption.
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After complete evaluation of the sample, data obtained from both observers
were confronted and in cases of disagreement a consensus was reached by a

simultaneous re-evaluation with a third oral and maxillofacial radiologist.

Statistical analyses

Statistical analyses were performed using the statistical software SPSS v.22.0
(SPSS Inc., Chicago, IL). GC detection and eruption status, teeth formation,
angulation and follicular space were compared by Chi-square test. One-way ANOVA
and Tukey post-hoc test was used to compare GC width and length of normal,
delayed and impacted teeth. GC characteristics were compared by Kruskall-Wallis

and Dunn’s test. The level of significance was set at p < 0.05.



Table 1. Parameters evaluated for each tooth and for GC, when present.
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. GC GC Characteristics
. . . Follicular
Dental group Eruption status Formation Angulation space Opening at
Detection Measurements alveolar ridge Height B-L Location M-D Location Shape
Upper anterior Normal Crown formation Normal (’ig::'rﬁl) Not detected Width Lingual ;25;3214 Central Central Straight
Upper premolar Delayed Root formation Angulated }—:épsergrlsrit;c Detected Length Central Central Buccal Mesial Curved
A Dentigerous Indistinguishable Cervical/ . ) .
Upper molar Impacted Open apex Horizontal cyst (>5.6mm) from PLS Buccal root Lingual Distal Obliterated
Indistinguishable
Lower anterior Closed apex Inverted from resorption of
Lower premolar

Lower molar

PLS: Periodontal ligament space of the primary tooth
B-L: Bucco-lingual; M-D: Mesio-distal
* Locations related to the dental follicle

alveolar bone ridge

Confluent with PLS
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RESULTS

Exams of 159 patients were selected (88 males and 71 females), ranging from
5 to 36 years old (mean age of 17.2 + 8.65) and a total of 762 teeth were evaluated.
In 164 teeth (21.5%) the presence of GC was uncertain, because the hypodense
area was indistinguishable from the periodontal ligament space (PLS) of the
deciduous tooth (48 cases — 6.3%, mostly premolars) or from resorption of the
alveolar bone ridge (116 cases — 15.2%, mostly molars). The final sample considered
for comparative statistical analysis included 598 teeth, divided in 6 dental groups:
upper anterior (n=119; 15 central incisors, 5 lateral incisors, and 99 canines); upper
premolar (n=91; 48 first premolars and 43 second premolars); upper molar (n=145;
26 second molars and 119 third molars); lower anterior (n=27; 2 lateral incisors and
25 canines); lower premolar (n=62; 30 first premolars and 32 second premolars);
lower molar (n=154; 36 second molars and 118 third molars). Considering eruption
status, 423 teeth (70.7%) were in normal eruption process, 140 teeth (23.4%)
impacted, and 35 teeth (5.9%) had a delayed eruption process.

Table 2 summarizes sample distribution among the dental groups, eruption
status and GC detection. In general, GC was detected in 90.6% of the cases (Figure
1), and detection of the GC was significantly lower for teeth with delayed eruption
(62.9%), in comparison to normal eruption and impacted teeth (94.1% and 87.1%,
respectively). Such differences in detection according to eruption status was uneven
among dental groups (Table 2). Detection of GC was slightly higher for males;
however, such difference was only statistically significant in the upper anterior group
(91.4% vs 77.6%, p=0.032).

Table 3 shows the detection of the GC among the different eruption statuses
and according to characteristics of the teeth (formation, angulation and follicular
space). Significant differences in GC detection were found for the formation status of
teeth, in normal eruption process (p=0.0001) and in impacted teeth (p=0.003), with
higher detection rate for the earliest stages of tooth formation. Teeth angulation
showed statistically significant differences for GC detection in the delayed eruption
group (p=0.043), with higher detection rate for horizontal teeth. Follicular space did

not show significant differences among the groups (p>0.05).
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Figure 1 CBCT images of GC detected, in normal eruption (a), delayed eruption (b) and
impacted teeth (c) — arrows indicating GC opening in the alveolar crest; and GC not detected
in normal eruption (d), delayed eruption (e) and impacted teeth (f)

Figure 2 CBCT sagittal (a) and coronal (b) images of a lower molar, and linear
measurements of GC length (a) and width (b)
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Table 2. Absolute frequency and detection rate of GC by dental group, according to
eruption status.

n GC Detection
Dental group Eruption status Not o p*
Detected Detected  rate (%)
Ubper Anterior Normal 8 72 90.0
PP Impacted/Delayed 9 30 76.9 0.1

17 102 85.7

Ubper Premolar Normal 7 75 91.5
PP Impacted/Delayed 4 5 55.6 0.001

11 80 87.9

Uoper Molar Normal 2 107 98.2
PP Impacted/Delayed 3 33 91.7 0.008

5 140 96.6

Lower Anterior Normal 2 8 80.0
Impacted/Delayed 5 12 70.6 0.584

7 20 741

Lower Premolar Normal 6 41 87.2
Impacted/Delayed 9 6 40.0 0.001

15 47 75.8

Lower Molar Normal 0 95 100
Impacted/Delayed 1 58 98.3 0.435

1 153 90.6

All groups Normal 25 398 94 1
Impacted 18 122 87.1 0.000

Delayed 13 22 62.9

TOTAL 56 542 90.6

*Chi-square test comparing the detection of GC between eruption statuses.

The greatest width and length in millimeters (mm) were recorded for each GC
(Figure 2) and are displayed in Table 4 according to dental group and eruption
status. Teeth with abnormal eruption tended to have greater GC width, although only
for the upper anterior and upper molar groups (when impacted) such difference was
statistically significant (p<0.05). However, upper molar group tended to have lower
GC width when their eruption was delayed. Regarding length, difference was only
observed for upper premolar group, with greater value for delayed eruption teeth
(p<0.05).

Characteristics of the GC are shown in Table 5. Upper anterior and upper
premolar groups, and lower anterior and lower premolar groups were merged
together, since they represent teeth with predecessor temporary teeth. GC opening
was not different between eruption statuses in all groups. Height and M-D location in

relation to the dental follicle distribution among eruption statuses was not significant
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only for the upper molar group (Figure 3). B-L location was different (p<0.05) for both

upper and lower groups with predecessor teeth. Shape (Figure 4) was different

(p<0.05) for all dental groups, except lower molar group (p>0.05).

Table 3. Absolute frequency and detection rate of GC according to tooth formation,

angulation and follicular space, among the different eruption statuses.

Eruption Status Normal Delayed Impacted
GC Not GC Detection . GC Not GC Detection " GC Not GC Detection .
detected  Detected rate detected  Detected rate P detected  Detected rate
Formation
Crown formation 2 139 98.6% - - - 0 21 100,0%
Root formation 18 238 93.0% 1 1 50,0% 1 38 97.4%
0.0001 0.693 0.003
Open apex 2 18 90.0% 0 1 100,0% 3 21 87,5%
Closed apex 3 3 50.0% 12 20 62,5% 14 42 75,0%
TOTAL 25 398 13 22 18 122
Angulation
Normal 18 321 94,7% 4 9 69,2% 10 49 83,1%
Angulated 6 68 91,9% 0559 9 7 43,8% 0.043 8 50 86,2% 0229
Horizontal 1 9 90,0% 6 100,0% 0 21 100,0%
Inverted - - - - - - 0 2 100,0%
TOTAL 25 398 13 22 18 122
Follicular space
Normal 25 388 93.9% 12 22 64,7% 18 114 86,4%
Hyperplastic 0 10 100% 0.423 1 0 0,0% 0.187 0 6 100,0% 0535
Dentigerous cyst - - - - - - 0 2 100,0%
TOTAL 25 398 13 22 18 122

*Chi-square test comparing the detection of GC according to characteristics of the tooth.

Figure 3 CBCT image of an impacted upper anterior tooth in which the GC height is at the

cervical portion of the crown — arrow indicating GC opening
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Table 4. Mean width and length, in mm, and standard-deviation (SD) of GC
according to dental groups and eruption status: normal (N), delayed (D) and
impacted (I) teeth.

Upper Anterior Upper Premolar Upper Molar
N D | N D | N D |
Width 1.42(0.9) 2.3°(1.4) 2.2°(1.5) 0.952(0.5) 1.72(1.0) 1.52(1.1) 3.92(1.5) 29%(2.7) 47°(1.6)
Length 4.72(2.7) 3.52(1.7) 3.82(1.9) 2.12(1.0) 5.8 (6.4) 2.92(1.0) 3.52(1.6) 2.12(1.3) 3.92(2.0)
Lower Anterior Lower Premolar Lower Molar
N D | N D | N D |
Width 1.62(1.3) 2.02(1.5) 2.92(2.1) 1.02(0.5) 1.32(0.8) 1.32(0.3) 4.52(1.7) 0 4.62(1.4)
Length 5.22(2.6) 5.92(5.2) 112(7.0) 3.42(1.4) 1.92(0.5) 3.62(1.7) 3.02(1.1) 0 3.12(1.1)

One-way ANOVA, Tukey's post-hoc test. Different letters indicate statistically significant differences
between eruption statuses.

Figure 4 CBCT images of upper anterior teeth with different GC shapes: straight (a), curved

(b), and obliterated (c); arrows indicate GC opening in the alveolar crest
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Table 5. Absolute frequency and statistical significance of CG characteristics
observed by dental groups in maxilla and mandible for normal (N), delayed (D) and
impacted () teeth.

Upper Lower
Anterior / Premolar Molar Anterior / Premolar Molar

Opening N2 De |a N2 De 12 YE De |a Ne D |2
Lingual 134 9 18 6 0 0 46 5 8 7 0 3
Central 6 1 2 101 2 31 1 1 2 88 0 53
Buccal 2 2 3 0 0 0 1 1 0 0

PLS 5 0 0 0 0 0 2 0 0 0 0

Height N2 Db lc N2 D? 12 N2 Db |2 N D |
Incisal/occlusal 146 5 16 107 2 31 48 2 95 0 47
Central 1 3 5 0 0 0 1 2 0 0 10
Cervical/root 0 4 2 0 0 0 0 3 0 0 1
B-L Location N2 Db Ib N2 D? 12 N2 Db |2 N D |
Central 142 9 18 107 2 31 47 4 10 94 0 58
Buccal 4 0 2 0 0 0 0 0 0 1 0

Lingual 1 3 3 0 0 0 2 2 3 1 0

M-D Location N2 D2t Ib N2 D? 12 N2 Db Jab N D Ib
Central 140 9 15 99 2 28 46 3 8 92 0 46
Mesial 3 1 1 7 0 1 1 0 1 0 0 1
Distal 4 2 7 1 0 2 2 4 2 3 0o 11
Shape N2 D> |b N2 Db |b N2 D2 Ib Ne D |a
Straight 133 11 11 95 2 20 37 7 3 89 0 56
Curve 14 1 3 12 0 0 12 0 1 6 0 1
Obliterated 0 0 9 0 0 11 0 0 7 0 0 1

PLS: periodontal ligament space of the primary tooth.
Kruskall-Wallis test. Different letters indicate statistically significant differences between eruption
statuses.
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DISCUSSION

Considering all dental groups, GC detection rates were statistically higher for
teeth in normal eruption process (94.1%), followed by impacted teeth (87.1%) and
delayed eruption (62.9%), respectively. A similar finding was presented in a previous
study [7], for delayed upper anterior teeth. Considering that impacted teeth, despite
the presence of mechanical barrier preventing them from erupting, may have been
otherwise teeth in normal eruption process, a GC detection rate similar to normal
eruption teeth may be expected. Furthermore, excluding impacted teeth from our
sample, it was observed that in 34.2% of the cases when GC was not detected, teeth
presented delayed eruption. In contrast, when GC was detected, only in 5.2% of the
cases teeth presented delayed eruption. This represents a six-fold increase in the

chance of a teeth to have a delayed eruption when the GC is not detected.

Detection rates of the GC have been reported from 43.7% to 100% in a
previous study [10]. In our study, GC detection among the dental groups varied,
regardless of eruption status, from 74.1% for lower anterior group to 96.6% for upper
molar group. Teeth in normal eruption had the highest detection rates in all groups,
but statistical significance was not found for upper and lower anterior and lower molar
groups. This may be attributed to a high number of impacted upper anterior teeth and

lower molars, and a smaller sample in lower anterior region.

Detection of the GC might not be straightforward in some cases, due to
variations in trabecular bone microarchitecture or proximity to temporary teeth.
Particularly in premolar regions, the hypodense band corresponding to the
periodontal ligament of temporary teeth may be indistinguishable from a GC of the
permanent successor germ. Furthermore, in the molar region, it is usual to see a
large hypodense area above the tooth germ, and in this case, distinction between the
GC and the resorption process requires careful evaluation. Although previous studies
have considered those wide hypodense rectangular areas as the GC [10], we have
classified 116 cases (15.2% of the initial sample) as “indistinguishable from
resorption of the alveolar bone ridge” and excluded them from the final sample used
for comparative purposes.

For permanent teeth without predecessor temporary teeth (i.e. permanent
molars), it is believed that their dental germs originate directly from a posterior
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extension of the dental lamina [14]. There was no previous consensus in the
literature about the existence of GC in those teeth. Some early reports [15] pointed
out the presence of GC in permanent molars and named them “molar gubernacular
cord”, whilst others [3] stated that this structure is exclusive for permanent teeth with
predecessor temporary teeth. However, our results confirm the presence of GC in
molars, and in fact GC detection had the highest rates among molars (Fig. 2). The
presence of this anatomical structure in temporary teeth, however, is still unclear,

and further studies are required.

In this study, eruption was considered delayed when the patient’s age was at
least two SD higher than the mean eruption age established for that tooth [11]. A
previous study [7] considered only one SD difference to classify eruption processes
as delayed, based on an experienced pediatric dentist decision, which may
underestimate cases where normal eruption process could still take place. The mean
eruption ages serving as references in our study were obtained from a previous study
[12] with individuals from the same geographical region of those in our sample, due
to possible variability among population groups. Furthermore, mean eruption age of
third molars from this geographical region was not available and therefore it was
adapted from a previous study [13], by calculating the mean age from the fifty
percent probability for complete eruption status for third molars teeth, according to

SexX.

CG detection was significantly lower for teeth with advanced formation,
regardless of eruption status. Most teeth with closed apex had abnormal eruption
status and presented lower GC detection (62.5% for delayed teeth and 75% for
impacted teeth).

Among teeth with normal eruption status, GC detection was nearly unaffected
by teeth angulation. However, among impacted teeth, those with horizontal position
presented slightly higher GC detection rates in comparison with those with more
favorable positions (normal and angulated). Such difference was statistically
significant for teeth with delayed eruption status, with GC detection rates for normal
and angulated teeth as low as 69.2% and 43.8%, respectively, whilst among
horizontal teeth GC was detected in 100% of the cases. It may be speculated that an
angular deviation in a tooth germ with abnormal eruption process may impair or delay
resorption of the gubernacular cord, and therefore this structure may remain
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detectable even though the tooth is unlikely to erupt. Further studies of delayed
eruption are required to clarify this finding.

During the eruption process, the GC widens as the teeth moves towards to the
alveolar ridge. Mean width of the GC was significantly larger among delayed and
impacted teeth, in the upper anterior dental group. For lower anterior teeth and upper
and lower premolars, larger mean widths were also observed among teeth with
abnormal eruption statuses, however, not statistically significant. This points out to a
possible widening of the GC despite the fact that the tooth is delayed or unlikely to

emerge.

Length of the GC is mostly influenced by the distance of the tooth germ to the
alveolar ridge, since most GC had a straight shape, or just slightly curved in some
cases. Therefore, it is highly affected by the stage of the eruption process and dental
group. In the upper premolar group, it was shown that GC length was greater for
teeth with delayed eruption. The other groups did not present statistically significant
differences between the different eruption statuses. Oda et al. (2016) [7] also did not
report significant differences for linear measurements of the GC between the teeth
evaluated.

In this study, the opening of the GC was assessed, which refers to its location
in the alveolar ridge: lingual, central, or buccal. The term “derivation” has been used
in a previous study [7] to designate the GC opening at the alveolar ridge, however,
that term suggests that the GC origin is the alveolar crest. According to previous
knowledge about tooth formation, in teeth with predecessor teeth the GC originates
from the predecessor tooth germ, and for teeth without predecessor, the origin might
be a posterior extension of dental lamina [14]. Therefore, as expected, teeth with
predecessor temporary teeth mainly had their GC opening majority on the lingual
aspect and for molars the GC opening was in the center of the alveolar ridge. In a
few cases (1.3%), even though it was possible to observe the presence of a GC, its
opening at the alveolar crest was indistinguishable from the periodontal space of the
adjacent temporary tooth referred to.

The most common location of the GC in relation to the follicular spaces were
incisal/occlusal (height), central (B-L location) and central (M-D location). Thirty-five
out of 37 GC with central and cervical locations (height) were either impacted or with
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delayed eruption. Non-central locations in relation to B-L and M-D aspects were also
relatively more common among teeth with abnormal eruption processes. These
results suggest that when the GC connects to follicular space in less typical
locations, teeth are more likely to have abnormal eruption.

GC shapes were more commonly straight (n=464). Out of 50 curved GC, 44
occurred in teeth with normal eruption, and only one was associated with a delayed
tooth. All 28 cases of obliterated GC were associated with impacted teeth, which
was expected due to the presence of supernumerary teeth or odontoma within the
follicular space.

Limitations are inherent to cross-sectional studies. Data collected in these
studies represents characteristics in a given moment of time, and do not show a
sequence of events that took place regarding teeth eruption and variations of the GC
during time. A longitudinal study would help to further understand the alterations that
the GC undergoes during dental development and eruption, as well the possible
effects of GC features in the eruption process. The use of ionizing radiation for this
purpose, however, would not be justifiable.
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CONCLUSION

Lower GC detection rates among teeth with abnormal eruption processes
indicates the need of careful evaluation when GC is not detected. Moreover, when
the CG is detected but presents atypical location in relation to the to the dental
follicle, the corresponding tooth is more likely to have an abnormal eruption process.
Further investigation of these parameters can contribute to clinical decision making in
treatment plans involving unerupted teeth, whether to consider tooth extraction,

tractioning or monitoring the case.
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3 CONCLUSAO

Menores taxas de deteccdo do CG dentre os dentes com processo anormal
de erupcéao indicam a necessidade de uma avaliagao cuidadosa do dente quando o
CG nao é detectado. Além disso, quando o CG é detectado, mas apresenta
localizagbes atipicas em relagdo ao foliculo dentario, o dente correspondente
apresenta maior chance de apresentar um processo anormal de erupgcdo. A
investigagdo destes parametros pode contribuir com a tomada de decisdes clinicas
em planos de tratamento que envolvam dentes nao-erupcionados, considerando a

possibilidade de extracado, tracionamento do dente ou acompanhamento do caso.
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APENDICE
Apéndice 1: Metodologia detalhada

Este estudo foi desenvolvido apés aprovacdo pelo Comité de Etica em
pesquisa da Faculdade de Odontologia de Piracicaba e Faculdade de Odontologia
de Ribeirdo Preto (CAAE. 57188116.0.0000.5418 e 57188116.0.3001.5419).

Selecdo da Amostra

As imagens de TCFC foram selecionadas do banco de imagens da Clinica de
Radiologia da Faculdade de Odontologia de Piracicaba (FOP-UNICAMP) e do banco
de imagens do curso de extensdo em Tomografia Computadorizada de Feixe Conico
da Faculdade de Odontologia de Ribeirdao Preto (FORP-USP).

A amostra foi composta por exames de TCFC que apresentavam dentes
intradsseos. Foram critérios de exclusdo: exames com artefatos de movimento,
dentes supranumerarios e dentes em processo de erupcao avancado, no qual o seu
espaco folicular estd em tal proximidade com a crista éssea que impossibilite a

deteccdo do CG.

Os exames de TCFC foram adquiridos em dois tomografos: OP300
(Instrumentarium, Tuusula, Finlandia) e Picasso-Trio (E-WOO Technology Giheung-
gu, Republica da Korea), com parametros de exposicao selecionados de acordo com
a indicacdo de cada paciente. As imagens foram avaliadas nos softwares
disponibilizados originalmente pelos fabricantes dos tomégrafos OnDemand3D
(Cybermed Inc., Seoul, Republica da Korea) e Ez3D (E-WOO Technology Giheung-

gu, Republica da Korea), respectivamente.
Avaliagéo das Imagens

Cada paciente foi classificado de acordo com sexo e idade. Posteriormente
cada dente foi classificado de acordo com: grupo dental, status de erupcao, status
de formacgdo, angulacdo, espaco pericoronario e detecgdo do CG. Nos casos em
que o CG foi detectado, foram mensurados seu maior didmetro, comprimento, e
classificados sua abertura, altura, localizagcao vestibulo-lingual e localizagdo mesio-
distal em relacdo ao foliculo e forma. Todos os parametros avaliados e suas
respectivas classificacdes estdo dispostos na tabela 1. O esquema 1 exemplifica
estas classificagcbes utilizadas para os parametros avaliados.



Tabela 1. Parametros avaliados para os dentes e CG, quando presente
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Espago

Caracteristicas do CG

Grupo dental Status de erupcao Formacao Angulagao ericoronario Deteccédo do CG
P Medida Abertura Altura* V-L Localizacao* M-D Localizacao* Forma

Anterl_o r Normal Coroa Normal Normal (até 3mm) Nao detectado Diametro Lingual Incisal/ Central Central Reto
Superior oclusal
Pré-molar : Hiperpléasico ’ ) .
Superior Atrasado Raiz Angulado (de 3-5,6mm) Detectado Comprimento Central Central Vestibular Mesial Curvo

Molar - " Cisto dentigero T . Cervical/ ) ) .
Superior Impactado Apice aberto Horizontal (maior que 5,6mm) Indistinguivel do ELP Vestibular radicular Lingual Distal Obliterado

) . Indistinguivel de processo A

Anteljlor Apice fechado Invertido de reabsorgéo da crista Confluéncia

Inferior . com o ELP

6ssea

Pré-molar

Inferior

Molar

Inferior

ELP: espago do ligamento periodontal.
V-L: vestibulo-lingual; M-D: mesio-distal

*em relagao ao foliculo dentario.
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Esquema 1. Parametros avaliados com relagéo aos dentes e CG

Estégio de Formagdo

QoM ®

Coroa Raiz

Apice aberto Apice fechado
Angulag&o Espago Pericorondrio
>5,6mm
Normal Angulado Horizontal Invertido
Detecgéio do GC

reabsorgdo 6ssea

Ndo detectado  Detectado  Indistinguivel do ELP

Diagmetro e
Comprimento Abertura na crista éssea alveolar
: (O \ELP)Jf L
‘\ N)\E\\( A°
eiey | oaeae R
| T
|
Indistinguivel de
processo de

Altura

Localizagdo V-L Localizagéo M-D

i
i
i

Reto Curvo Obliterado
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Com relagdo ao status de erupgéo, atraso de erupgao foi considerado nos
casos de dentes intradsseos sem barreira mecanica visivel e passados dois (2)
desvios-padrdao da média de idade de erupcao para o dente (Suri et al., 2004),
estabelecidas de acordo com estudos prévios (Souza-Freitas et al., 1991; Caldas et
al., 2012). Para classificar um dente como impactado, uma barreira fisica deveria
estar presente (dente supranumerario, falta de espaco no arco dentario e desvio
acentuado do germe dentario) (Suri et al., 2004). Dentes dentro da idade média de
erupgao e sem barreira mecanica foram classificados como erupcéo normal. Dentes
angulados foram considerados a partir de qualquer desvio do longo eixo do dente
deciduo predecessor até a posicdo horizontal. O espago pericoronario foi
considerado hiperplasico quando tinha de 3-5,6mm e quando maior de 5,6mm foi
considerado cisto dentigero.

Todos exames foram avaliados por dois observadores, independentemente,
em ambiente préprio para avaliagdo de imagens. Apés ambos terminarem as
avaliacbes os dados foram confrontados e os casos de discordancia foram
simultaneamente reavaliados com um terceiro radiologista, até consenso ser

alcancado.
Analise estatistica

A andlise estatistica foi realizada no software SPSS v.22.0 (SPSS Inc.,
Chicago, lllinois, EUA). A deteccdo do CG e status de erupcgao, formacao do dente,
angulacao e espaco pericoronario foram comparadas pelo teste Chi-Quadrado. One-
way ANOVA com teste post-hoc de Tukey compararam os diametros e
comprimentos dos CG de dentes em processo normal, atrasados e impactados. As
caracteristicas do CG foram comparadas pelos testes de Kruskall-Wallis e Dunn. O
nivel de significancia adotado foi de 5%.
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PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Detecgdo e caracterizagio do canal gubernacular em dente com falha de erupgio em
exames de Tomografia Computadorizada de Feixe Conico.

Pesquisador: Hugo Gaeta Araujo

Area Temitica:

Versdo: 3

CAAE: 57128116.0.0000.5418

Instituigio Proponente: Faculdade de Odontologia de Piracicaba - Unicamp
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Mimero do Parecer: 2.012.188

Apresentagio do Projeto:

Trata-se de estudo retrospective com delineamento transwversal, com base em arquives de exames de
tomografia computadorizada de feixe cdnico (TCFC). com o objetivo de verificar a presenga e as
caracteristicas imaginologicas do canal gubemacular (GuCa), em dentes com falhas de erupgio e dentes
em processo normal de erupgdo e avaliar a prevaléncia do GuCa em dentes molares permanentes. Serdo
envolvidas imagens de TCFC dos arquivos da Area de Radiologia Cdontologica da FOP (biobanco em
tramitagdo na COMEF) e do curso de extensdo em Tomografia Computadorizada de Feixe Conico da
Faculdade de Odontologia de Ribeirdo Preto (FORP/USP), selecionando exames que contenham dentes em
processo de erupgio. As imagens serdo avaliadas por um Unico observador, em ambiente adequado para
analise de imagens e por meio de monitor de alta resolugSo. Serfo utiizados os softwares disponibilizados
originalmente pelos respectivos fabricantes dos tomografos para avaliagio dos exames. Os dentes
analisados serdo divididos em 2 grupos: G1- Dentes em processo normal de erupgdo e G2- Dentes com
falha de erupgdo. Para cada dente serdo registrados idade e sexo do paciente, grupo do dente e avaliados o
estagio de rizogénese, espago folicular (normal cu aumentado), presenga ou auséncia do GuCa,
conformagdo e espessura do GuCa, localizagSo da extremidade do GuCa no rebordo alveclar e no espago
folicular. Para o G2, sera também registrado a falha de erupgio e o posicionamento do dente no
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osso. A presenga do GuCa em molares permanentes € as caracteristicas avaliadas por grupo serdo
apresentadas através de estatistica descritiva. As caracteristicas avaliadas serdo comparadas entre os
grupos G1 e G2 (as variaveis categoricas pelo Teste de Fischer ou Teste de Scheffe; a espessura do GuCa
por ANOVA). O nivel de significincia estatistica adotado sera de p=<0,05. A pesquisa sera realizada na area
de Radiclegia da FORPUSP e na Area de Radiologia Odontolégica da FOP-UNICAMP. O tempo previsto
para realizagio do experimento no cronograma da pesquisa & 12 meses apos a aprovagao pelo CEP.
Pendéncia 1 (atendida)}- Em sua resposta de 27/07/18 os pesquisadores informaram que se espera uma
amostra de 200 exames de imagens, sendo 100 para G1 (dentes em processo normal de erupgio) e 100
para G2 (dentes com falha de erupgdo). Informaram ainda que a estimativa de faixa etaria & imprecisa, mas
esperam idades enire 05 e 12 ancs, mas que ndo & possivel determinar a idade maxima.

Objetivo da Pesquisa:
Verificar se ha associagio na apresentagdo das caracteristicas imaginologicas do canal gubemacular em
dentes com e sem falhas de erupgio e avaliar a presenga deste canal em dentes molares permanentes.

Avaliagdo dos Riscos e Beneficios:

0= pesguisadores informam que ndo ha riscos previstos para os participantes da pesquisa, uma vez que
serdo utilizados exames pertencentes a um arguivo de imagens, ndo havendo tomada de novas
radiografias. Os exames foram realizados independentemente da pesquisa seguindo todos os protocolos
estabelecidos para a protegSo do paciente e do profissicnal. N3o havera risco de exposigio da identidade
do participante da pesquisa ja que esta sera resguardada pelos pesquisadores, que atuardo como
avaliadores do estudo. A fim de evitar a fadiga visual, serdo analisados 15 dentes por dia de avaliagio. Os
pesquisadores informam gue ndo haverd beneficios diretos para os participantes da pesquisa por se tratar
de estudo retrospectivo e que como beneficios indiretos & comunidade (pacientes). As informagdes
provenientes das avaliagies poderSo contribuir para uma melhor compreensio da apresentagio do canal
gubemacular em exames tomograficos em dentes em processo normal de erupgdo ou nSo, permitinds um
planejamento adequado para a conduta clinica a respeito daquele dente por parte dos cirurgides-dentistas.

Comentarios e Consideragtes sobre a Pesquisa:
C modo de abordagem dos participantes da pesquisa, a deserigdo das medidas para protegio ou

minimizagdo dos desconfortos e riscos previsiveis, a descrigio das medidas de monitoramento da
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coleta de dados e protegdo a confidencialidade, a previsSo de ressarcimento de gastos, a previsdo de
indenizagio afou reparagio de danos e os critérios para suspender ou encerrar a pesquisa estio deseritos
adequadamente. Pendéncia 2 (atendida) Em sua resposta de 27/07/18 os pesquisadores retificaram a
informagio sobre a participacSo de grupo vulneravel (menores de idade) e explicaram gue serdo
necessarios exames de imagem com dentes em processo normal de erupcao, processo que ocome em
individuos entre 5-12 anos de idade e, portanto, & indispensavel a parficipagio desse grupo para
composigdo da amostra.

Consideragies sobre os Termos de apresentagdo obrigatoria:

Os pesquisadores solicitam a dispensa da aplicag3o do TCLE, uma vez que o sistema de ammazenamento
das imagens ndo permite o armazenamento dos dados cadastrais e contatos dos pacientes atendidos,
ficando a abordagem dos participantes da pesquisa impossibilitada. Com relagdo as declaracies e
formularios, foram apresentados folha de rosto, carta de envio, declaragdes dos pesquisadores, declaragio
da instituigio, declaragio de infraestrutura da area de Radiologia da FOP (neste caso desnecessaria, porja
estar incluida na declaragio da instituigSo), autorizagio para uso de arquivos, registros e similares da area
de Radiclogia Odontologica da FOP/Unicamp e links para o CV Lattes dos pesquisadores. Pendencia 3
(atendida)}- Em sua resposta de 27/07/16 os pesquisadores apresentaram a folha de rosto ajustada para o
numero de participantes na pesquisa (200). Pendéncia 4 (atendida} Em sua resposta de 270716 os
pesquisadores apresentaram a declaragio de infraestrutura e autorizagio para uso de arquivos, registros e
similares da FORP/USP. Pendéncia 5 (atendida)- Em sua resposta de 27/07/18 os pesquisadores
informaram que a FORP-USP foi incluida como coparticipante na pesquisa na PBE. Em 100042017 os
pesquisadores solicitam EMENDA AQ PROTOCOLO para: Modificagio 1. Incluir a metodologia de
mensuragio do comprimento do canal gubemacular, justificando que esta medida adicional pode ter relagio
com a apresentagdo do canal gubernacular para os dentes com falha de erupgdo e pode ser um dado
complementar para a pesquisa. Foi apresentado o arquivo “projeto” com a inclusdo de metodologia.
Medificagio 2. Inclusdo de dois avaliadores com o ochjetivo de melhorar a reprodutibilidade do estude. Os
pesquisadores esclarecem que os avaliadores serdo os trés pesquisadores envolvidos: Hugo Gaéta Araujo,
Profa. Dra. Deborah Queiroz de Freitas Franga & Prof. Dr. Christiano de Oliveira-Santos, cuja declaragio
dos mesmos j& foi anexada na PB. ModificagSo 3. Solicitagdo de extensdo do cronograma, uma vez
somente fioi possivel coletar o mimeno suficiente de TCFC neste momento e ha necessidade de extensio do
cronograma para finalizar a pesquisa. A concluso de pesguisa estd prevista para janeiro de 2018 e seu
término estava previsto para agosto de 2017. A extensdo sera de 6 meses em relagio ao croncgrama
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original. O relatdrio de acompanhamento foi apresentado adequadamente e relata que a pesquisa ja foi
iniciada, que sera concluida em janeiro de 2018, que ja foram incluidos 200 participantes, que n3o houve
intercoméncia com os participantes, que os resultados parciais ndo foram apresentados em congresso nem
publicados.

Recomendagies:

1- Apos a aprovagdo os pesquisadores devem atentar para a necessidade de envio de relatdrios parciais de
atividades (no minimo um a cada 12 meses) e do relatério final de atividades (ao termino da pesquisa). 2-
Reforga-se necessidade de registro dos eventuais materiais biolégicos coletados que venham a ser
estocados para uso em pesquisas futuras na forma de Biomepositérios ou Bicbancos e com registro desta
inten¢do no TCLE assinado pele participante. 3- Destaca-se que o parecer consubstanciado & o documento
oficial de aprovagdo do sistema CEF/CONEF e os certificados emitidos pela secretaria do CEP-FOFP, a
pedido, apos a aprovag3o final do protocolo, 56 tEm valor simbalico & devem ser evitados. 4- Intercoméncias
ou eventos adversos devem ser relatados ao CEP por meio da PB. 5- Eventuais mudangas pretendidas mo
protocole devem ser comunicadas como emendas ao CEP por meio da PB. 8- O parecer do CEP-FOP &
fortemente baseado nos textos do protocole encaminhado pelos pesquisadores e pode inclusive conter
trechos transcritos literalmente do projete ou de outras partes do protocolo. Trata-se, ainda assim, de uma
interpretagio do protocolo e, caso algum trecho do parecer ndo corresponda ao que efetivamente fioi
proposto no projeto, os pesquisadores devem se manifestar sobre esta discrepncia. A ndo manifestagio
dos pesquisadores sera interpretada como concordincia com a fidedignidade do texto do parecar no tocante
a proposta do protocolo. 7- Pesquisas com dentes doados por profissicnais de saide ainda sio toleradas
em hipotese pelo CEP-FOP, mas os pesquisadores devem estar cientes de que esta solugio dista do ideal
éfico de consulta direta ao participante por meio de TCLE especifice da pesquisa ou da obtengio dos
dentes a partir de um biobanco de dentes € que estas Oitimas situagfes deveriam ser escolhidas em
substituigdo & primeira.

Conclustes ou Pendéncias e Lista de Inadequagtes:

Mao ha pendéncias por resolver. A solicitagdo de emenda pode ser aprovada. O relatorio parcial de
atividades foi apresentado e pode ser aprovado.

Consideragtes Finais a critério do CEP:

Parecer de aprovagic de emenda a profocolo emitido "ad referendum® conforme autorizagdo do Comité na
reunido de 05/04/2017. Sera submetido para homolegagio na reunido de 10M05/2017.
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Este parecer foi elaborado baseado nos documentos abaixo relacionados:

@

mo

Tipo Documento Arguivo Postagem Aurtor Situagio
Informagbes Basicas| PE_INFORMACOES_BASICAS_S70046  10/4/2017 Aceito
do Projeto E1.pdf 120257
Projeto Detalhado / | 3ProjetoEmenda. pdf 1042017 | Hugo Gaeta Araujo Aceifo
Brochura 11:52:52
Outros Solicitacao_emenda.pdf 1042017 | Hugo Gaeta Araujo Aceito
11:52:08

Outros Relatoric_acompanhamento_pdf 0502017 | Hugo Gaeta Araujo Aceito
164748

Folha de Rosto 1Folhaderosio. pdf 280712018 | Hugo Gaeta Araujo Aceifo
10:58:08

Outros Respostaparecer. pdf 280712018 | Hugo Gaeta Araujo Aceito
10:53:53

Outros B5AutargF ORP pdf 280712018 | Hugo Gaeta Araujo Aceito
105255

Declaragdo de B4DecinfraF ORP_pdf 280712018 | Hugo Gaeta Araujo Aceito

Instituigao e 10:51:48

| Infraestrutura

Outros Cep_completo. pdf 20/06/2018 | Leny Cecilia Faro Aceifo
15:24:04 | Pereira

Outros B5Autarg pdf 20/06/2018 | Hugo Gaeta Araujo Aceito
14:56:04

Outros BLinksCW_pdf 20/06/2018 | Hugo Gaeta Araujo Aceito
14:55:08

Outros 4Comentarios. pdf 20/06/2018 | Hugo Gaeta Araujo Aceito
14:54:50

Outros 2Cartadeenvio.pdf 20/06/2018 | Hugo Gaeta Araujo Aceito
14:54:33

TCLE ! Termos de | STCLE. pdf 20/06/2018 | Hugo Gaeta Araujo Aceito

Assentimento | 14:52:25

Justificativa de

Auséncia

Projeto Detalhado /| 3Projeto. pdf 20/06/2018 | Hugo Gaeta Araujo Aceito

Brochura 14:52:08

Declaragao de B1DecPesq pdf 20/06/2018 | Hugo Gaeta Araujo Aceito

Pesguisadores 14:51:45

Declaragdo de B4Decinfra. pdf 20/06/2018 | Hugo Gaeta Araujo Aceito

Instituicio & 14:51:14

| Infraestruturs

Declaracdo de 82Decinst. pdf 20/06/2018 | Hugo Gaeta Araujo Aceito

Instituigio e 14:50:43

|nfraestuturs
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Aprovado

Mecessita Apreciagao da CONEP:
Mao

FPIRACICABA, 11 de Abril de 2017

Assinado por:
jacks jorge junior
[Coordenador)
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Anexo 2: Parecer Consubstanciado do Comité de Etica em Pesquisa (FORP-
USP)

S USP - FACULDADE DE
iE}!  ODONTOLOGIA DE RIBEIRAO “ERpiararorma
zﬂﬂjﬁ.’j PRETO DA USP - FORP/USP

PARECER CONSUBSTANCIADO DO CEP
Elaborado pela Instituigao Coparticipante

DADDS DO PROJETO DE PESQUISA
Titulo da Pesquisa: Detecgdo e caracterzacdo do canal gubernacular em dente com falha de erupgio em

exames de Tomografia Computadorizada de Feixe Conico,
Pesquisador: Hugo Gaets Araujo
Area Tematica:
Versdo: 2
CAAE: 57188116.0.3001.5418

Instituigao Proponente: Faculdade de Odontologia de Piracicaba - Unicamp
Patrocinador Principal: Financiamento Propric

DADDS DO PARECER

HNimero do Parecer: 2.031.616

Apresentagio do Projeto:

Estudo retrospective com delineamento fransversal, com base em arguivos de exames de tomografia
computadorizada de feixe cdnico (TCFC) de arQuive da FOP/UNICAMP e a FORPIUSP, com o objetivo de
verificar a presenga e as caracteristicas imaginologicas do canal gubermacular (GuCa), em dentes com
fathas de erupgio e dentes em processo normal de erupgdo e avaliar a prevaléncia do GuCa em dentes
molares permanentes. Os dentes analisados serdo divididos em 2 grupos (N=100): G1- Dentes em processo
normal de erupgdo & G2- Dentes com fatha de emupgio.

Objetive da Pesquisa:

Verificar se ha associagdo na apresentagio das caracteristicas imaginologicas do canal gubemacular em
dentes com e sem falhas de erupgio e avaliar a presenca deste canal em dentes molares permanentes.

Avaliagio dos Riscos e Beneficios:

Os pesguisadores informam que ndo ha riscos previstos para os participantes da pesquisa, uma vez que
serdo utilizados exames pertencentes a um arguive de imagens, ndgc havendo tomada de novas
radiografias. Informam também gue ndo ha beneficios diretos, porém gue os achados poderdo contribuir
para uma melhor compreens3o da apresentacdo do canal gubernacular em exames tomograficos em dentes
em processo normal de erupgdo ou ndo, permitindo uma
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planejamenio adequado para a conduta clinica & respeito daguele dente por parte dos Cirurgides-Dentistas.

Comentarios e Consideragies sobre a Pesquisa:
Projeto bemn defineado, resguardando a identidade dos participantes durante a coleta de dados.

Consideragbes sobre os Termos de apresentagio obrigatoriac
Toda a documentacio foi devidamente apresentada.

Recomendagbes:

M&Eo ha.

Conclusbes ou Pendéncias e Lista de Inadequagbes:
Aprovagdo da Coparficipagdo da FORP/USF na pesguisa.
Consideraghes Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arguivg Postagem Austor Situagao
Informagdes Basicas| PE_INFORMACOES _BASICAS B70046 10042017 Aceito
do Projeto E1.pdf 120257
Projeto Detalhado /! | 3ProjetoEmenda. pdf 1042017 | Hugo Gaeta Araujo Aceito
Brochura 11:52:52
Outros Solicitacac_emenda. pdf 1042017 | Hugo Gaeta Araujo Aceito
11:52:08

Outros Relatoric_acompanhamento_pdf 05/ 2017 | Hugo Gaeta Araujo Aceito
16:47:48

Folha de Rosto 1Folhaderosio. pdf 28/07/2018 | Hugo Gaeta Araujo Aceito
10:58:08

Outros Respostaparecer. pdf 280712018 | Hugo Gaeta Araujo Aceitn
10:63:53

Outros G5AutargFORP _pdf 28072016 | Hugo Gaeta Araujo Acsito
105255

Declaragdo de B4DecinfraF ORP_pdf 28072018 | Hugo Gaseta Araujo Aceitn

Insfituizio & 10:51:48

| Infraesingtura

Outros Cep completo. pdf 20082018 | Leny Cecilia Famo Aceito
15:24:04 | Persira

Cutros G5Autarg. pdf 20/06/2018 | Hugo Gaeta Araujo Acaito
14:56:04

Dutroes BLinksC\W._pdf 20/08/2018 | Hugo Gaeta Araujo Aceitn
14:55:08
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Dutros 4Comentarios. pdf 20082018 | Hugo Gasta Araujo Aceitn
14:54:50
Outros 2Cariadeenvio.pdf 20/08/2016 | Hugo Gaeta Araujo Aceaito
14:54:33
TCLE/ Termos de | STCLE pdf 20/08/2018 | Hugo Gaseta Araujo Aceitn
Assentimento / 14:52:258
Justificativa de
Auséncia
Projeto Detathado {1 | 3Projeto_pdf 20/D812018 | Hugo Gaeta Araujo Aceito
Brochura 14:52:08
| nvestigador
Declaragdo de B1DecPesq. pdf 20/08/2018 | Hugo Gaseta Araujo Aceitn
Pesguisadores 14:51:45
Declaragdo de B4Decinfra. pdf 20/06/2018 | Hugo Gaeta Araujo Aceito
Instituigao e 14:51:14
| Infraesingtura
Declaragdo de 62Decinst pdf 20/06/2018 | Hugo Gaela Araujo Acsito
Instituicio e 14:50:43
|nfraestniturs
Situagdo do Parecer:
Aprovado

Mecessita Apreciagio da CONEP:

Mao

RIBEIRAC PRETO, 25 de Abnl de 2017
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Assinado por:
Simone Cecilio Hallak Regalo
[(Coordenador)
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